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Foreword

How are skills profiles in different jobs evolving in response to technological
progress and the shift to a knowledge economy? Should qualifications profiles be
adapted to reflect changes in the demand for skills? Is it possible to anticipate
and quantify trends in the supply and demand for specific skills?

Addressing these questions demands comprehensive information on
wor kersbé6 occupational skills profiles and job

Analysing skill needs in Europe is currently constrained by lack of data and
appropriate classifications. The European statistical information system provides
information on occupations and qualifications, which can only act as proxies for
skill demand and supply. The European skills, competences and occupations
taxonomy (ESCO) will be a valuable tool to link qualifications to skills and
competences to occupations. It will bridge the information gap between the
worlds of work and education and training. However, ESCO is only under
development.

In the meanwhile, it is possible to develop skills profiles by making the most
of available statistical sources at national, European and international levels. For
this, Cedefop has set up an experimental methodology to define occupational
skills profiles suitable for analysing the European labour market. This has been
done by largely using the European social survey and the O*NET i the US
primary description of knowledge, skills and abilities in occupations i as well as
i nformati on dr awn from Ger man, I talian and
approach is consistent with the European qualifications framework.

The occupational skills profiles developed by Cedefop can be used to
summarise the most essential characteristics of a given occupation: not only the
level and field of education and training required, but also requirements in terms
of knowledge, skills, abilities and attitudes. They allow deeper analysis of skills
requirements by sector and occupation across countries and over time. Their
area of application extends to skill needs forecasting and the investigation of skill
mismatch between qualifications and job requirements.

I trust that this methodological report will open avenues for further research
and analysis on skill needs in Europe and complement the efforts made to
devel op sB&wnitavopoeny of skills, competences and occupations.

Christian F. Lettmayr
Acting Director
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Executive summary

Statistical information on skill and qualification requirements for occupations is
fragmented, inconsistent, difficult to compare across European countries, and
usually not detailed enough to reflect the specific characteristics of a given
occupation. The occupational skills profile approach aims at integrating several
available European sources and supplementing them with data gathered from EU
and US surveys. This has been made possible by developing specific methods of
data mapping, matching and integration. As a result, the skill requirements of
occupations can be not only defined at a detailed level and further aggregated at
higher levels as required, but also compared across sectors, countries and over
time.

What is an occupational skills profile?

An OSP summarises essential characteristics required for a given job: the level of
education and training required (and hence the complexity of the occupation); the
field of education and training required; and other requirements in terms of
knowledge, skills, competence, occupational interests, and work values.

The approach developed in this study allows aggregation of OSPs of specific
occupations into OSPs of occupational groups, of sectors, of national economies,
and up to the pan-European level. As they are focused on job requirements,
OSPs represent the demand side of skill needs and can be compared with the
supply side focused on the number and qualification of job holders.

Possible use of OSPs

OSPs have been developed for several purposes: analysing, projecting and
forecasting skill needs; determining and measuring education/skills matches and
mismatches in different countries, sectors or occupations; and comparing and
monitoring differences among European countries, including determining change
over time, identifying past and future developments.

Construction of individual OSP

Given their purpose, OSPs have to be defined at a level of occupational
classification that allows both identification of distinct, occupation-specific
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features, and transposition to other classification levels/systems. They have to be
not only measurable and quantifiable, but also are regularly measured with
available statistics and data sets, allowing the creation of time series and
identification of changes over time. OSPs have to be consistent as far as possible
with concepts, classifications, and instruments used in Europe, in particular with
the international standard classification of occupations (ISCO), the NACE
classification of industry, and the European qualifications framework (EQF).

For all these reasons, OSPs should be determined at the lowest level
possible, where the job structure and characteristics are sufficiently detailed and
specific to identify important differences between groups of jobs. At the same
time they have to be supported by empirical data, covered by statistics and
handled in a comparable way across Europe.

OSPs aggregation throughout the occupational
structure

It is necessary not only to establish OSPs at a detailed level of individual
occupations (occupational units) but also to make it possible to aggregate them
to higher levels as needed. However, aggregation to higher levels of classification
and mapping to sectors cannot be realised by simply adding together the values
determined at a lower, more detailed level of individual occupations. Their
specificity would be lost, as a range of different values would be substituted by
their average, and considerable differences in their distribution across sectors
would not be respected.

A way to maintain specific features of OSPs even after their aggregation to a
considerably higher level, and to overcome limitations and lack of comparable
statistical data, has been found by considering the sector-specific occupational
structure (that is the different proportional representations of individual
occupations in different sectors). The aggregation of OSPs determined at a more
detailed level of occupations has to be sector-specific: it is necessary to carry it
out for each sector separately rather than across all sectors.

The reason is obvious: at higher levels of aggregation occupational groups
contain several different occupations, and the mix of occupations (their
proportion, prevalence or domination) is different in each sector. Consequently
there has to be a different sector-specific OSP for each sector where the
occupational group in question is represented. In this way, two crucial criteria can
be met: sufficiently detailed level of analysis and consistency with data
availability.
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Statistics and data sources

More than 20 surveys in Europe and beyond (especially in the US) have been
examined. However, only six surveys remained after assessing availability,
usability, accessibility and suitability, and have been included into the model
developed for the construction of OSPs the European social survey, ESS 1-5,
(conducted in 2002-11 in about 30 European countries); the O*NET 2000-11 (the
US occupational information network); the US Bureau of Labour Statistics (BLS)
education and training requirements categories 1996-2012 (the US); the
BIBB/BAUA Erwerbstatigenbefragung 2006 (Germany); the Indagine sulle
professioni 2007 (Italy), and the Kvalifikace 2008 (the Czech Republic).

OSPs have been constructed making use of both European (the European
social survey) and US (the O*NET) sources. The use of US data for constructing
OSPs for European countries has been justified by a correlation analysis.
Information from other surveys has been included whenever possible.

Structure of OSPs

The structure of OSPs is consistent with the European qualifications framework,
with seven dimensions forming three main groups.

The first group, call ed 6coordinating c ha

dimensions:

(a) the level of qualification requirements.
Its structure, with eight levels of work complexity, was initially taken from the
EQF, where the levels are described by generally applicable descriptors, but
it has been aggregated into a three-level scale used by Cedefop to forecast
skill needs. Descriptors are taken mainly from the European social survey,
but carefully balanced with other sources and approaches: employee
surveys, employer requirements (e.g. the European job mobility portal
(EURES)) and expert analyses;

(b) the field of education/training which contains 14 groups defined according to
the international standard classification of education (ISCED).

The second group, called 6émain characteri st
based on learning outcomes, describing what the worker should know,
understand and be able to do:
(a) knowledge is structured according the O*NET model, which has been
adapted to the ISCED structure;
(b) skills, which follows the EQF distinction between cognitive and practical
skills, but is more detailed and includes generic skills (communication, both
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in mother and foreign languages, numeracy and ICT skills, and learning to
learn);

(c) competence, defined according to the EQF in terms of responsibility and
autonomy, and further structured into three areas: personal, social, and
methodological abilities.

The third group, called Osuppl ementary
between the job and the job holder and uses two dimensions which are important

for choosing a job:

(a) occupational interests, linking work environment preferences to six distinct
personality types. It can be used to describe both persons and work
environment;

(b) work values, which is important both for the satisfaction of the job-holder and
for his satisfactory performance.

lllustrative results

OSPs have been used within the project Forecasting of skill supply and demand
in Europe to 2020. OSPs have been calculated for each of 33 European
countries included in the forecast (*) as well as for the EU-27 as a whole, for each
of 38 sectors and 37 occupations, and for the three years 2000, 2010 and 2020.

At the aggregate level T that is for all jobs in the whole EU-27 economy i all
seven dimensions of OSPs have been projected from 2010 to 2020. The results
show that average length of education required is expected to increase by 0.12
years. The highest growth of the employed is expected in economics, commerce,
business and administration. The highest increases are expected for knowledge
in engineering, technology, production and processing, and health services; the
highest skills increases are expected in numeracy plus basic SMT (science,
mathematics, and technology) concepts and ICT/digital, and for competence in
methodological abilities. For occupational interests the personality type
Oeenrtpri singé wil/l experience the highest
6recognitiondé and 6achievementd.

Analyses of three selected sectors (agriculture, motor vehicles, health and
social work) showed that occupational structures and qualification requirements
can differ much among and within European countries.

(') EU-27 Member States and Croatia, FYROM, Iceland, Norway, Switzerland and
Turkey.

10
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Future development

To enable a more precise and usable international comparison of changes in
skills structures, it is necessary to modify the existing OSPs to be country-specific
as well. Current work on a European standard classification for skills and
competences (ESCO) will provide a valuable tool linking skills and competences
to occupations and will contribute to bridging the existing information gap across
countries. Also, data collected for the Organisation for Economic Cooperation
and Development (OECD) project programme for the international assessment of
adult competences (PIAAC) can be used to validate and improve the methods for
generating OSPs, including the generation of country-specific coefficients in the
models.

By adopting a job requirement approach, PIAAC attempts to assess the level
and distribution of adult skills in a coherent and consistent way across 23
countries. It focuses on the key cognitive and workplace skills that are needed for
successful participation in the economy and society and required in a specific job
identified by sector and occupation. The size of the PIAAC database, with more
than 100 000 respondents in employment, ensures a rich source of information
about country differences (around 5 000 cases in each country). Results from the
study will be available in autumn 2013.

The PIAAC data could contribute to further development of OSPs, especially
for their quantification and validity at the individual country level (all sectors and
occupations for a given country). They may also bring a deeper understanding of
mismatches between labour market requirements and actual qualification of
employment. Equally important is that PIAAC will be conducted in the US as well.
Its data may also serve to verify further the suitability of US data sources
(particularly the O*NET) for determining qualification requirements in European
countries, thus making OSPs even more robust.

11
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CHAPTER 1.
Concept of occupational skills profiles

This first chapter defines OSPs, explains the underlying concepts of job and
occupation, presents an overview of international and national classifications of
occupations and of international classifications of economic activities (sectors or
industries). Basic requirements for data sources are defined: according to their
availability, usability, accessibility, and suitability; six international or national data
sources that crucial for the development of occupational skills profiles are
described. Finally, the degree of their consistency and comparability with other
European classifications (as the European qualifications framework) is examined.

1.1. Definition

An OSP summarises essential characteristics required for a given job: the level of
education and training (and hence the complexity of the occupation); the field of
education and training; and other main and supplementary requirements
concerning knowledge, skills, competence, interests and values.

In this study OSPs have been developed for analysing, projecting and
forecasting skill needs, for defining and measuring education/skills matches and
mismatches in different countries, sectors or occupations, and for comparing and
monitoring differences among European countries. They also determine change
over time, identifying past and future developments ().

To do this, a complex process of transition has been developed from the
macro-level of a national economy down to the level of individual jobs, where
OSPs are defined, and then up to the macro-level again: that is of disaggregation
followed by aggregation (Figure 1). It begins by clarifying general economic
relationships and factors of labour market development, based on analysing
industry and occupational job structures and their mutual relationship. It goes on
by defining vertical and horizontal dimensions of qualification requirements which
characterise each job (as opposed to education which characterises the labour
force). Then occupational skills profiles of specific occupations are determined by

(®) Details about OSP structure and relationship to the projections produced in the core
project Forecasting of skill supply and demand in Europe to 2020 are described in
Chapter 2. The technical process of how they have been generated is described in
the Annex.

12
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combining quantitative and qualitative approaches and assessments. Finally,
they can be aggregated into OSPs of occupational groups, further into OSPs of
sectors, then into OPSs of national economies, and up to pan-European level.

Figure 1  Labour market, job structures and qualification requirements:

conceptual framework

Economy and
labour market

Qualification profile
of economy

Industry job Qualification profile
structure of industries

Occupational Qualification profile
job structure of occupations

Qualification
requirements

Source: Author.

To serve their key purpose at both European and national levels, OSPs have

simultaneously to meet certain specific requirements, which make them quite
unique:

@)

(b)

(©)

they are defined at such a level of occupational classification that allows
identification of distinct, occupation-specific features adequately, yet they
can be transposed both to other classification levels and to other
classification systems as necessary;

their characteristics are not only quantifiable and measurable, but also
regularly measured with available statistics and data sets, allowing the
creation of time series and identification of changes over time;

they are consistent, as far as possible, with other relevant concepts,
classifications and instruments used in Europe, in particular with the
international standard classification of occupations, the NACE classification
of industry, and the European qualifications framework.

To meet all the requirements at the same time is not simple. Many problems

have to be dealt with including how to define the appropriate level of
classification, how to find suitable data, how to transpose safely from one level

13
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and/or system of classification to another, and how to achieve reasonable
consistency between conceptual frameworks and data sources coming from
different sources.

1.2.  Appropriate level of classification and availability
of data

An OSP of an individual occupation (sometimes the term occupational unit is
used) sums up the characteristics of all similar jobs, classified under the given
occupation. At higher levels of classification, individual occupations are
aggregated into corresponding occupational groups, thus representing all
occupations with a certain degree of similarity.

An OSP makes sense only on condition that the respective occupational unit
is not too broad or, in other words, it is still possible to take it as an individual
occupation or a relatively homogenous group of occupations. Otherwise it would
beé6contaminatedd by other occupations
too close to the average. OSPs have to be elaborated at a level where the job
structure and job characteristics are sufficiently detailed and specific to identify
important differences between groups of jobs and to make them sufficiently
visible; they must also be supported by empirical data. It is obvious that both
aspects are mutually limiting 7 the more one is respected, the less the other one
is met i and that a best possible trade-off has to be sought. Both aspects are
vital: the choice of the most suitable level of classification and the availability of
empirical data at European level. This difficult proposition is central to the
approach applied.

When choosing the level of the most suitable classification, we have to
consider the varying relationships between a job, an occupation and an
occupational group, at different levels of aggregation (Box 1).

For example, in the US about 150 million jobs in the labour market are
classified. These jobs are described by 12 000 occupational titles and clustered
into about 1 000 individual occupations classified by the US standard occupation
classification system (SOC); their exact number is changes over the time.
Individual occupations are further clustered at several levels into still broader
occupational groups (e.g. US Department of Labour, 2010). The number of jobs
and employed in all individual occupations classified by the SOC is monitored by
the occupational employment statistics (OES).
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Box 1 Job/occupation

A job (a work place) represents a basic unit covering a certain set of work activities
performed by one working person. Strictly taken, each job has a specific, slightly
different OSP. Nevertheless, there exist jobs with very or quite similar OSPs and
negligible differences. Those jobs then make up individual occupation.

An occupation (sometimes the term 6a professiond
of jobs with sufficiently similar characteristics to have one OSP. Classifications of

occupations are thus a means for grouping jobs by their similarity. Definitions of

occupations vary in different countries, and classification systems are different.

The new German classification KldB introduced in 2010 (Bundesagentur fur
Arbeit, 2010) contains five levels, the most detailed one having more than 1 000
occupations, and identifying almost 3 000 concrete jobs (Berufs).

The Polish classification of occupations and specialisations for labour market
needs (KZiS) is a national adaptation of the ISCO-08, introduced by the Minister
of Labour and Social Policy in April 2010 (MPIPS, 2010). KZiS is a hierarchical
classification comprising five levels. To avoid losing comparability with ISCO-08,
the ambition has been to minimise changes on the three highest levels.

The Czech classification of occupations (KZAM) was established in 1991 by
adopting almost without change all four levels of the ISCO-88, with about 500
groups of occupation. The Czech classification has gone beyond the fourth level
of ISCO, supplementing it by the fifth more detailed national level consisting of
about 3 200 individual occupations. The CZ-ISCO, a quite recent classification of
occupations in the Czech Republic introduced in 2010, also follows the same
principles, taking over the four levels of ISCO-08 and adding to them the fifth one
(LSBb, 2010).

The Italian classification of occupations, developed during the last decade as
a part of the project Indagine sulle professioni, contains, at the fifth classification
level, more than 800 basic (individual) occupations, all having their own OSPs
(ISTAT, 2009). After five years the survey was repeated by ISFOL and ISTAT
(Franceschetti, 2012).

Table 1 contains the overview of international and some national
classifications, indicating the number of groups of occupation and occupational
units at different levels of the classification hierarchy.
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Table 1 International and national classification of occupations: number of
occupations or their group in the different level of classification
German | Poland Italy Cz us

ISCO-88 | ISCO-08 | y KldB KZiS 2006 2010 SOC
2010 2010 2010
1 level 10 10 10 10 9 10 23
2 level 28 43 37 43 37 43 97
3 level 116 130 144 132 121 130 461
4 level 390 436 700 444 519 434 840
5 level T T 1286 2 360 811 1362 1110

Source: Author.

A decisive role is played by the classification system employed. The
Eurostat database on occupations i as well as most comparisons of occupational
structures among individual European countries T is based on ISCO (Box 2). As
the ISCO-88 was used by Eurostat till end 2010, and all available data have been
based on it since the beginning of the 1990s, it was adopted in this study for the
construction of OSPs.

Box 2

ISCO-88

The international standard classification of occupations 1988 (ISCO-88) is based on
two main concepts: the concept of the kind of work performed or job, and the concept
of skill.

Job i defined as a set of tasks and duties executed, or meant to be executed, by one

person i is the statistical unit classified by ISCO-88. A set of jobs whose main tasks

and duties are characterised by a high degree of similarity constitutes an occupation.

Persons are classified by occupation through their relationship to a past, present or

future job.

Skill i defined as the ability to carry out the tasks and duties of a given job i has, for

the purposes of ISCO-88 the two following dimensions:

9 skill level, which is a function of the complexity and range of the tasks and duties
involved,;

1 skill specialisation, defined by the field of knowledge, the tools and machinery
used, the materials worked on or with, as well as the kinds of goods and services
produced.

On the basis of the skill concept thus defined, ISCO-88 occupational groups were

delineated and further aggregated at four levels:

1st ISCO level: major groups with 10 occupation group titles,

2nd ISCO level: submajor groups with 27 occupation group titles,

3rd ISCO level: minor groups with about 110 occupation group titles,

4th ISCO level: unit groups with about 500 occupation group titles.

The ISCO-88 also contains a complete list of more than 5 000 occupational titles

grouped under corresponding unit groups (at the 4th ISCO level).
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Nevertheless, ISCO is limited to the four-digit level with only about 500
occupational groups. Only about a third of European countries provides data at
this level, while comparable data for most European countries are available only
at the ISCO three-digit level which defines rather broad occupational groups. It is
not surprising, therefore, that their OSPs are not clear-cut, as they include some
quite similar but also some quite different occupations.

ISCO-08 was introduced in 2008. Since 2011 it has been used for labour
force surveys in European countries. It is based on the same principles and
constructed in the same way as ISCO-88. A new list of occupational titles for
ISCO-88 is under preparation. However, the project Forecasting of skills supply
and demand in Europe has been naturally based on ISCO-88. The transition of
OSP from ISCO-88 to the ISCO-08 will be an important objective to be achieved
in the next stage of our work.

Very important, however, is the fact that when adopting ISCO-08, many
countries have also adopted and further applied its fifth level (and sometimes
even the sixth national level). Some countries i although not adopting ISCO-88 i
have constructed their new national classification so as to maintain the
transferability of both classifications; among them is the new British classification
SOC 2010. This justifies our hope that the comparability of data coming from
national classifications i so far quite limited 7 will markedly increase.

An example is a new Polish classification KZiS, which like the ISCO-08 is
based on two main concepts. These are the kind of work performed i defined as
a set of tasks or duties designed to be executed by one person i and skill,
defined as the skill level i the degree of complexity of constituent tasks i and
skill specialisation, the field of knowledge required for competent performance of
the constituent tasks.

Four skill levels are defined at the most aggregate level, the major groups,
and are made operational in terms of the educational categories and levels of the
international standard classification of education (ISCED 97). The use of the
ISCED categories to define skill levels does not imply that the skills necessary to
perform the tasks and duties of a given job can be acquired only through formal
education. The skills may be, and often are, acquired through informal training
and experience.

It is very important to consider that European labour force surveys (EU-LFS)
identify each job not only by ISCO occupation, but also by sector (or industry).
The Eurostat database uses NACE (Box 3) to identify sectors.

17



Quantifying skill needs in Europe
Occupational skills profiles: methodology and application

Box 3 NACE

The statistical classification of economic activities in the European Community
(NACE) Rev. 1.1 is the classification of economic activities corresponding to the
international standard industry classification (ISIC) Rev.3 at European level, though it
is more disaggregated.

NACE Rev 1.1 is structured at four levels:
Level 1: 17 sections identified by alphabetical letters A to Q;

(an intermediate level: 31 subsections identified by two-character
alphabetical codes);

Level 2: 62 divisions identified by two-digit numerical codes (01 to 99);
Level 3: 224 groups identified by three-digit numerical codes (01.1 to 99.0);
Level 4: 514 classes identified by four-digit numerical codes (01.11 to 99.00).

As the outcome of a major revision work of the international integrated
system of economic classifications which took place between 2000 and 2007, the
present NACE Rev. 2 (which is the new revised version of the NACE Rev. 1.1)
has been introduced.

NACE Rev. 2 is based on ISIC Rev. 4 and adapted to the European context
by a working group of experts on statistical classifications from the Member
States, candidate countries and EFTA countries, with the support and guidance
of the classification section at Eurostat (European Commission, 2008b).

The transition from NACE Rev. 1 to NACE Rev. 2 will be another major
objective in the next stage of our work.

In Cedefop forecasting, the EBME-CE model is based on the second level of
classification NACE Rev. 1.1, and the number of sectors has been reduced by
different aggregations from 62 to 41. In this study we use the same classification
but the number of sectors has been reduced to 38 due to data limitations.
Aggregation concerns pharmaceuticals (10) and chemicals (11), electricity (22)
and gas supply (23), and professional services (36) and other business services
(37).

1.3.  Finding suitable sources

The next stage analysed the main conceptual, methodological and empirical
ways of determining skill needs in various countries. This stage is important from
three aspects: theoretical background and conceptual approaches to define
elements of skill needs, grouping them into dimensions and links, and
acknowledging the impact of external factors; methodological approaches to
make operational concepts (dimensions, elements) used for definition of skill
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needs; and assessing data availability, suitability and usability for the new

concept of OSPs.

Data sources (surveys) have to meet certain stringent stipulations to be used
for constructing OSPs. First, data from the survey have to be structured both by
sector and by occupation. Second, occupations must be defined on the basis of
the ISCO or any classification convertible to the ISCO; sectors must be defined
on the basis of the NACE or any classification convertible to the NACE. Third,
data from the survey must be robust and cover the bulk of the labour market.

Defining and quantifying OSPs started with more than 20 surveys in Europe,
the US and OECD. Many proved to have no, or only a limited, potential for use,
and only few surveys have passed the selection process consisting of the
following four steps:

(a) availability. All available documents, studies and other information (e.g.
webpages) concerning the concept, methodology and survey in question
have been thoroughly studied to find all necessary characteristics: what is its
framework or conceptual model; its main focus and scope; how the survey is
conducted; whether it is periodic and at what interval it is repeated; and how
the information gathered generally fits into our conceptual framework. Only
where the result of the first step proved positive, was the second step taken;

(b) usability. Data from the survey were analysed to determine how they would
enlarge the empirical database of our project, whether and to what degree
they can be mapped into a common European database; particular
important is what level of classification is used and whether it can be
transposed to required levels of classifications used by Eurostat, NACE and
ISCO (national classifications often cause problems). Again, only if results
have been positive, has the next step been followed;

(c) accessibility. Communication with experts on the country in question (or
directly of the institution conducting the survey) was established. Its
objective was to find out whether and under what conditions it is possible to
obtain their data (sometimes they have been paid for) and also whether it is
possible that those who had carried out the survey could assist us in solving
problems mentioned in previous steps. Again, only if our negotiations
resulted in gaining access to the data, sometimes with advice and
recommendations, was it possible to proceed to the final step;

(d) suitability. The final step consisted in thorough analyses of data obtained:
the statistical behaviour of variables and of their role in the overall concept;
transforming national classifications to Eurostat ones; and including new
data to the final empirical model. During this stage the survey in question
could have been abandoned should its previous positive assessments have
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proved to be too optimistic. Table 2 lists all selected surveys that have been

examined and analysed.

The large and periodic German surveys (BIBB-IAB-BAUA Erwerbstati-
genbefragung, 1978-2006, 2012), with about 20 000 respondents, can only partly
be used as their time series is not quite consistent due to changes in the
guestionnaires so that only some characteristics (and some occupations too) are
comparable and can be used. Currently, only the latest survey of 2006 can be
fully exploited (°).

The British skills survey (periodically conducted since the mid-1980s) is
beset with even more problems: matching the British SOC to the ISCO is difficult,
its consistency and hence comparability over time is not clear, and the survey
comprising only about 6 000 respondents is not sufficiently robust for the ISCO 3-
digit level. Surveys similar to those conducted in the UK up to 2006 will probably
not be repeated. On the other hand, it is important that some concepts used in
British surveys have been applied also in the OECD project PIAAC, to be
conducted in about 30 countries in 2011-12 with international data available in
the autumn of 2013.

When the selection process described above had been completed (Table 2),
only the following six surveys met all criteria and were included into the model
serving for the construction of OSPs:

9 European social survey, ESS 1-5, conducted in 2002-11 (international);

1 O*NET 2000-11 (the US);

 US BLS education and training requirements categories 1996-2012 (the

us);

1 BIBB/BAUA Erwerbstatigenbefragung 2006 (Germany);

9 indagine sulle professioni 2007 (Italy);

1 Kvalifikace 2008 (Czech Republic).

The six surveys are briefly characterised in the following sections. Although
it has not been considered suitable for the purposes of this study, the potential of
the EURES database is also described.

() Data of the new 2012 survey will become available probably in 2014.
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Table 2 Surveys examined and analysed
Name of the survey Years Coordinator/country | Availability | Usability | Accessibility | Suitability
IALS 1993 Yes No
SIALS 1998 Yes No
OECD
ALL 2005 Yes Yes No
PIAAC 2011-12 Yes Yes Only 2013
European social survey, ESS 1-5 2002-11 City University London Yes Yes Yes Yes
CHEERS 1998 UNI Kassel Yes Yes Partly
Reflex 2005-06 ) Yes Yes Partly
UNI Maastricht

HEGESCO 2008-09 Yes Yes Partly
Reflex 2010 2010 Charles Uni. Yes Yes Partly
Advertisements for job vacancies (annually) 2007-12 EURES Yes Partly
National projects
Skill survey 1997 . Yes No
Skill survey 2006 Great Britain Yes No
BIBB/IAB-Erhebung 1999 Yes No
BIBB/BAUA i Erwerbstatigenbefragung 2006 Germany Yes Yes Partly Yes
BIBB/BAUA i Erwerbstétigenbefragung 2012 Yes Yes Only 2012
Kooperationsprojekt Absolventenstudien i KOAB 2010 Yes Yes Partly
Absolventenstudie i ARUFA 2010 Austria Yes Yes Partly

Indagine sulle professioni 2006-07 Italy Yes Yes Yes Yes
Advertisements for job vacancies (NIVE) 1999-10 Yes Yes Partly
Kvalifikace (EPC) 2007-08 Yes Yes Yes Yes
Up |l at(NIYE) 2 2002-03 Czech Republic Yes Yes Partly
Sl ogitolAS)pr 8ce 2000-05 Yes Yes Partly
Tarify (Trexima) 2008-12 Yes Yes Partly
DOT 1950-96 Yes Yes No
O*NET 2000-12 us Yes Yes Yes Yes
BLS 1996-2012 Yes Yes Yes Yes

Source: Author.
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1.3.1. European social survey (ESS)

The European social survey has been an important source for defining some of
the main dimensions of occupational skills profiles, the level and the field of
education.

The ESS is a research programme of the European Science Foundation
focused particularly on value orientation and the social structure of current
European societies. Although the ESS is not primarily focused on skill needs and
job holder qualifications, it contains relevant information in this respect. Its major
advantage is its continuing nature and opportunity to obtain data for relatively
extensive samples of the adult population across a wide age span; it has almost
200 000 respondents in about 30 European countries. The ESS surveys take
place every two years, with five rounds implemented so far: the ESS-1 in
2002/03, the ESS-2 in 2004-05, the ESS-3 in 2006-07, the ESS-4 in 2008-09 and
the ESS-5in 2010-11.

The most interesting stages in identifying skill needs were the ESS-2 and
ESS-5; both contain an additional special module, focused on education,
qualification, work and employment. Only data coming from countries
participating in the project as well as in the ESS-2 and ESS-5 have been used for
the analysis. The ESS-2 and ESS-5 data sets developed and analysed for the
purpose of this study cover nearly 100 000 respondents from 20 European
countries (Austria, Belgium, the Czech Republic, Denmark, Finland, Germany,
Greece, Hungary, Ireland, ltaly, the Netherlands, Norway, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden, Switzerland and the UK).

The characteristics of the respondents (job holders) also include
identification of the sector where they work, in line with the 2-digit NACE/ISIC,
and identification of the occupation performed according to the 4-digit ISCO. It
also carries the level of educational attainment (in most countries it is possible to
define 6-8 comparable levels of education, though some countries do not have all
the levels), and the field of education (the ESSs distinguish 14 fields of education
and training defined on the basis of ISCED).

In 2010, however, a new classification was prepared which amalgamated
existing distinct systems and defined new common educational levels. It was
carefully constructed using an elaborate methodology (Schneider, 2009) in
cooperation with experts on individual countries. The new classification, applied
in the ESS-5 and also used for reclassifying data gathered in all previous surveys
forming the ESS database, defines educational levels in various ways depending
on how detailed they are (compare the three columns in Table 3).
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The ESS-ISCED classification (second column of Table 3) has been
adopted in this study. However, the seven levels as defined were supplemented
with the eighth doctoral level (ISCED 6) indicated in the more detailed
classification ESS-ISCED subgroups (see the third column). Our new eight-level
classification is closer to the new ISCED 2011. In some countries where the new
classification has not been used, exceptionally all levels 1 that is the entire
classification of education 1 have been re-calculated.

Table 3 Highest level of education, ESS-ISCED
I'_EES ESS-ISCED ESS-ISCED subgroups (for ESS-5 only)
Low ESS-ISCED |, less Not completed ISCED 1
than lower secondary | |SCED 1, completed primary education
Vocational ISCED 2C < 2 years, no access ISCED 3
ESS-ISCED II, lower General/pre-vocational ISCED 2A/2B, access ISCED3 vocational
secondary General ISCED 2A, access ISCED 3A general/all 3
Vocational ISCED 2C O2 years, no access ISCED 3
Vocational ISCED 2A/2B, access ISCED 3 vocational
Vocational ISCED 3C < 2 years, no access ISCED 5
Middle | ESS-ISCED llib, General ISCED 3 O2 years, no access ISCED 5

upper secondary,
vocational or no
access V1

Vocational ISCED 3C O2 years, no access ISCED 5

Vocational ISCED 3A/3B, access 5B/lower tier 5A

ESS-ISCED llla,
upper secondary,
general and/or
access to V1

General ISCED 3A/3B, access ISCED 5B/lower tier 5A

General ISCED 3A, access upper tier ISCED 5A/all 5

Vocational ISCED 3A, access upper tier ISCED 5A/all 5

ESS-ISCED IV,_ General ISCED 4A/4B, access ISCED 5B/lower tier 5A
advanced vocational, | General ISCED 4A, access upper tier ISCED 5A/all 5
subdegree

Source: ESS.

1.3.2.

O*NET

ISCED 4 programmes without access ISCED 5

Vocational ISCED 4A/4B, access ISCED 5B/lower tier 5A

Vocational ISCED 4A, access upper tier ISCED 5A/all 5

ISCED 5A short, intermediate/academic/general tertiary below

ISCED 5B short, advanced vocational qualifications

Analyses of available sources have shown that the most suitable information
about qualification and other skill needs is to be found in the US occupational
information network.

O*NET is a comprehensive online system for collecting, organising and
disseminating occupational data. It was launched in 1998 by the US Department
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of Labour, replacing the dictionary of occupational titles (DOT), developed more

than 50 years ago and existing in a printed form up to the mid-1990s. O*NET

data inform of important activities in workforce development, economic
development, career development, academic and policy research, and human
resource management.

A new version of the O*NET database is usually published annually in late
June. After some structural changes and the introduction of version 5.0 in April
2005, data have been consistent, the characteristics of about 750 individual
occupations have remained quite stable, and they every year 100-120
occupations have been updated. Thus it is possible to monitor and analyse their
development and change. The O*NET 17.0 database, published in July 2012,
represents the most recent update of the data collection programme.

The two O*NET core elements are a content model and an electronic
database fed by a data collecting programme.

The content model (*) provides a framework for more than 400 variables
describing about 1 100 occupations based on the SOC. The descriptors are
organised into six major domains, which enable the user to focus on areas of
information that specify the key attributes and characteristics of workers (the first
three domains) and of jobs (the last three domains), and are either cross-
occupational or occupation-specific:

(a) worker characteristics, comprising enduring characteristics that may
influence both work performance and the capacity to acquire knowledge and
skills, such as abilities, occupational interests, work values and work styles;

(b) worker requirements, representing attributes developed and/or acquired
through experience and education, such as work-related knowledge and
skills, which are divided into basic skills and cross-functional skills;

(c) experience requirements, including information about the typical experiential
background of workers including certification, licensure, and training data;

(d) occupational requirements, describing typical activities required across
occupations, as generalised and detailed work activities occurring on
multiple jobs, plus contextual variables (factors physical, social and
organisational);

(e) labour market characteristics, linking descriptive occupational information to
statistical market information (including compensation and wage data,
employment outlook and industry size information);

(") More details at http://www.onetcenter.org/content.html [accessed 24.10.2012)].
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(f) occupation-specific information, applying to a single occupation or a
narrowly defined job family.

Table 4 O*NET release history

O*NET 98 October 1998 Release of the original 'analyst database' based on the
occupational employment statistical (OES) classification

O*NET August 2000/ Database classification converted to conform to the new

3.0/3.1 June 2001 standard occupational classification system (SOC)

O*NET 4.0 June 2002 Release of the final 'analyst database' with a revised database
structure consistent with the OMB-approved data collection
programme

O*NET 5.0 April 2003 First update of database from data collection programme with a
comprehensive update of 54 occupations

O*NET 5.1 November 2003 | Occupational- and item-level metadata added to the O*NET
database

O*NET 6.0 July 2004 Second update of database from data collection programme
with a comprehensive update of 126 occupations

O*NET 7.0 December 2004 | Third update of database from data collection programme with a
comprehensive update of 100 occupations

O*NET 8.0 June 2005 Fourth update of database from data collection programme with
a comprehensive update of 100 occupations

O*NET 9.0 December 2005 | Fifth update of database from data collection programme with a
comprehensive update of 100 occupations

O*NET 10.0 | June 2006 Sixth update of database from data collection programme with a
comprehensive update of 100 occupations; release of the
updated O*NET taxonomy i O*NET-SOC 2006

O*NET 11.0 | December 2006 | Seventh update of database from data collection programme
with a comprehensive update of 101 occupations

O*NET 12.0 | June 2007 Eighth update of database from data collection programme with
a comprehensive update of 100 occupations

O*NET 13.0 | June 2008 Ninth update of database from data collection programme with a
comprehensive update of 108 occupations

O*NET 14.0 | June 2009 10th update of database from data collection programme with a
comprehensive update of 117 occupations; release of the
updated O*NET taxonomy i O*NET-SOC 2009

O*NET 15.0 | June 2010 11th update of database from data collection programme with a
comprehensive update of 120 occupations

O*NET 15.1 | February 2011 Release of the updated O*NET taxonomy i O*NET-SOC 2010,
based on the SOC 2010

O*NET 16.0 | July 2011 12th update of database from data collection programme with a
comprehensive update of 107 occupations

O*NET 17.0 | July 2012 13th update of database from data collection programme with a

comprehensive update of 108 occupations

Source: Bureau of Labour Statistics (BLS).

Although the O*NET has been used as a prime source for several
characteristics, other sources have been used whenever possible. Among them,
two European surveys on occupation have closely followed the O*NET approach:
the Italian survey Indagine sulle professioni and the Czech survey Kvalifikace

2008.

25



Quantifying skill needs in Europe
Occupational skills profiles: methodology and application

Figure 2 The O*NET content model

Worker-oriented

Worker Worker Experience
characteristics requirements requirements

1 abilities 1 skills 1l experience and training
9 occupational interest 1 knowledge 1 skills

1 work values 1 education 1 entry requirement

1 work styles 1 licensing

Cross occupation Occupationspecific

Occupational Workforce Experience
requirements characteristics requirements

1 gengralised Work. aptivii 1 labour market
1 detailed work activity information

1 organisational context 1 occupational outlook 1 technology
1 work context

1 tasks
1 tools

Joboriented

Source: O*NET resource center, http://www.onetcenter.org/content.html [accessed 13.11.2012]. Prepared
by the National center for O*NET development for the US Department of Labour.

1.3.3. US BLS education and training requirements categories

The Occupational outlook handbook (°), produced by the Office of Occupational
Statistics and Employment Projections of the Bureau of Labour Statistics, gives
detailed descriptions of the education and training requirements of about 750
occupations of the SOC 2000. Each of them is classified by education and
training categories, enabling estimates of the education and training needs for
the population as a whole and of the outlook for workers with various types of
educational and training attainment. Since 1994, this classification system has
been used for all employment projections that are carried out by the BLS every
second year, always following the publication of a new US BLS projection.

Up to the projection published at the end of 2009, the BLS identified 11
education and training categories defined as the most significant source of
education or training needed to become qualified in an occupation, also including
non-educational paths of entry, such as on-the-job training and work experience.
By construction, these categories were intended to be mutually exclusive and

(®) http://www.bls.gov/ooh/ [accessed 8.11.2012].
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exhaustive, and BLS economists and other relevant experts were asked to assign

each occupation to one of these categories based on their knowledge and

judgment. In consequence, the system did not show that an occupation might
have multiple entry requirements, both on-the-job training and education.

This system has proved confusing, as it combines different dimensions of
education, training, and work experience in a related occupation into one
classification system. For example, in some occupations both post-secondary
education and a long-term on-the-job training are important, but in the existing
system these are two distinct and mutually exclusive categories. Other examples
are occupations where both education and work experience in a related
occupation are important. Also, the system does not include any category for
education below secondary level (°).

At the end of 2011 a new system was published, eliminating the problems
and presenting a more complete picture of the education and training needed for
entry into a given occupation. All occupations are assigned an education
category, a training category, and a related work experience category, and the
education categories include both high school level and below (°):

(a) entry level education; this represents the typical education level needed to
enter an occupation. There are eight possible assignments for this category.
() doctoral or professional degree,

(i) master degree,

(i) bachelor degree,

(iv) associate degree,

(v) post-secondary non-degree award,

(vi) some college, no degree,

(vii) high school diploma or equivalent,

(viii) less than high school,

(b) work experience in a related occupation; this indicates if work experience in
a related occupation is commonly considered necessary by employers for
entry into the occupation, or is a commonly accepted substitute for formal
types of training. Assignments for this category will be more than five years,
one to five years, less than one year, or none;

(®) At the same time we have to be aware of the fact that American high schools are
very different and have different goals from various types of secondary education
institutions in Europe.

(') Detailed definitions for the categories are available at
http://www.bls.gov/emp/ep_definitions_edtrain.pdf [accessed 24.10.2012].
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(c) typical on-the-job training; this indicates the typical on-the-job training
needed to attain competence in the occupation. Assignments for this
category include internship/residency, apprenticeship, long-term, moderate-
term, or short-term on-the-job training, or none.

Under the new system an education assignment for several occupations
could be naturally different from the prior system. The new system assigns a
typical entry level education, while the prior system assigned the most significant
source of education or training, so some occupations will have a different
education level assigned than previously.

Some occupations could have more than one way to enter. The assignments
under the new system describe the typical education needed to enter, and the
typical type of on-the-job training required to be competent. The work experience
in a related occupation assignment represents what is commonly considered
necessary by employers or is a commonly accepted substitute for formal training.
The three assignments complement each other in that they would represent a
typical path of entry into the occupation, but they are not necessarily equal in
importance for entry into the occupation.

1.3.4. BIBB/BAUA Erwerbstatigenbefragung (Germany)

Periodic employment surveys on qualification and working conditions have been
conducted in Germany every five to seven years since 1979 by the Federal
Institute for Vocational Education and Training (BIBB). The last (2006) survey
was conducted by the BIBB in cooperation with the Federal Institute for
Occupational Safety and Health (BAuA). A new survey BIBB/BAUA-
Erwerbstéatigenbefragung 2012 is under preparation but data will not be available
before 2013 and most probably not even before 2014.

It was possible to have access to the database of the last survey i
BIBB/BAUA Erwerbstatigenbefragung 2006 i that was focused both on the job
and on the match between current job skill requirements and respondent
qualification. The representative sample of 20 000 respondents was selected
from employed persons over 15 years of age having paid work for more than 10
hours weekly (this definition covers 96% of the active labour force). The size of
the sample allowed differentiation by occupational groups and the identification of
diverse target groups (such as old age, female, non-formally qualified workers).

The 2006 survey had four main research themes: activities and
requirements of, and access to, jobs; changing a job and job flexibility; use of
gualification attained, job satisfaction and success; and patrticipation in lifelong
learning., The questionnaire was structured into four corresponding parts: job
characteristics (job tasks, job skills requirements, other specific requirements,
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work load, working conditions, health, employment status, wage, changes and
innovation); job holder characteristics (e.g. educational and career history); match
between the job and the job holder characteristics (i.e. to what degree does the
job holder meet job requirements); and supplementary questions relating to the
respondent and the firm.

1.3.5. Indagine sulle professioni (ltaly)

The Italian survey on occupations was conducted in 2006-07, and involved
interviews with a sample of 16 000 respondents from the Italian population in
employment. Its final objective was to construct an information system capable of
describing the characteristics of all existing occupations in the Italian labour
market. A great advantage of the Italian survey lies in the fact that it was
modelled on the O*NET system, thus making it possible to test the degree of
similarity between the American O*NET and the lItalian system (and, to a lesser
degree, the Czech survey Kvalifikace) and to verify the suitability of using the
O*NET database for dimensions three to seven in the European context.

The survey is focused on measuring the importance and complexity level of
about 400 variables for 810 individual occupations of a new occupational
classification (derived from the official classification of the Italian Statistics Office)
that can be mapped onto the third level of ISCO. The questionnaire is divided into
10 sections covering what is required of the worker to perform the job (education
and training, occupation, knowledge, skills, abilities), what would affect his
performance (aptitudes, values, work styles), and further characteristics of the job
(transversal activities common to many different occupations, environmental
conditions, specific activities not adequately represented in the questionnaire).

A new survey Indagine sulle professioni 2012, again organised by ISTAT
together with ISFOL, will be carried out in 2012-13.

1.3.6. Kvalifikace (Czech Republic)

An extensive survey on qualification was also conducted in the Czech Republic at
the turn of 2007-08 with a sample of nearly 6 000 working active respondents. It
followed a similar survey carried out in 2002-03 and research into the
employment situation of graduates implemented in 1997-98 and again in 2011. It
was informed by indicators used as part of the US O*NET and the British skills
survey, and took account of questions used in the ESS-2 as well as three EQF
dimensions (knowledge, skills, competence). In the Czech Republic both regular
surveys (e.g. the Czech LFS) and one-off research projects (e.g. the Kvalifikace
project) use the valid ISCO classification of occupation to identify the
respondentds | ob.
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A substantial part of the survey Kvalifikace was concerned with qualification
requirements for each job, the qualification of each job holder and the extent to
which school education and other skills contributed to the acquisition of the
qualification. The information about various aspects or dimensions of qualification
requirements for a job includes some 30 characteristics and about 50 indicators.
This is why it has been possible to use the survey Kvalifikace not only for
constructing dimensions one and two of OSPs, but also i together with the Italian
survey Indagine sulle professioni i for testing the degree of similarity between the
outcomes of the US O*NET and both European surveys; this was able to verify
the suitability of the O*NET database for constructing dimensions three to seven
in the European context.

1.3.7. EURES database and further potential sources

Along with sources classified as employee surveys and/or expert surveys,
EURES data sets, which indicate employer requirements, have also been
analysed.

The European job mobility portal EURES (European employment services)
was established by the European Commission in 1993. Its partnership includes
public employment services, trade unions, and employer organisations. Its main
function is to advertise vacancies entered into the system by employers; its main
objectives are to inform, guide and provide advice to potentially mobile workers
on job opportunities and living and working conditions in the European Economic
Area (EEA), to assist employers wishing to recruit workers from other countries,
and to provide advice and guidance to workers and employers in cross-border
regions. In recent years the EEA has made between 600 000 and 800 000
vacancies available from more than 20 000 employers. Data has been gathered
from the EURES web page every May since the year 2007, capturing the
structure of educational requirements of employers across Europe.

Use of EURES has both positive and negative aspects. Despite the
considerable size of the EURES database, its use is limited to about 10% of the
original sample many advertisements do not specify education required. Also, the
occupations presented are only classified at the ISCO 2-digit level. To
disaggregate the EURES data from the ISCO 2-digit to the ISCO 3-digit, more
detailed national analyses of employer advertising have been used. Sitill, the
EURES data is appropriate for international comparison of qualification as
required by employers within various groups of occupations, and the analyses
carried out have confirmed a relatively high level of consistency in qualification
requirements for jobs belonging to the relevant occupational groups in various
countries.
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During recent years the quality of EURES data (on occupation and
particularly on education required) has gradually deteriorated. The economic
crisis has confirmed that employer requirements are highly dependent on the
phase of the economic cycle and so are not reliable for long-term predictions of
skills requirements. In 2007, when labour demand for labour was very high,
advertisements were numerous; education was required less often and usually of
a not such a high level. In 2009, that is during the first wave of the financial and
economic crisis, demand for labour fell markedly, far fewer advertisements were
published (and the proportion of web ads increased) but education was required
more often and of a much higher level. Analysing the EURES database has
suggested that it is not possible to include it in the model but it has been most
interesting to use its results to compare with results from other surveys.

As well as EURES, other extensive surveys of employer requirements based
on advertisements in newspapers, journals and on the web, carried out in the
Czech Republic in 2000, 2005, 2007 and 2009, have been analysed. A sufficient
number 7 almost 28 000 advertisements i contained qualification requirements
for occupations at the ISCO 3-digit. The level of education, defined on a five-point
scale (as in EURES), was translated into the eight-point scale. The existence of a
comparatively long time series it has made possible to formulate some interesting
conclusions concerning the relationship between qualification requirements and
the economic cycle. They have confirmed that employer requirements are less
demanding during economic boom times with a workforce shortage.

Other international surveys and projects i such as the international social
survey programme (ISSP), the OECD international adult literacy survey (IALS
and SIALS) from the 1990s, or the new OECD programme for international
assessment of adult competences just under way in many OECD countries i
have also been analysed. The results of the OECD project PIAAC, available in
the autumn 2013, will be important for developing further the concept of OSPs as
well as for gaining more adequate data. They will enable not only verification and,
if necessary, modification of the current model of OSPs, but also creation and
testing of country-specific versions.

1.4.  Consistency of OSP with other European
classifications

To achieve a reasonable degree of consistency, the proposed structure of OSPs

basically conforms to the EQF (Box 4). Their most important dimensions (the

level of qualification requirements and the three dimensions of main
characteristics) are defined exactly as in the EQF. All available information on
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their characteristics has been restructured accordingly. Also, other important
European documents have been considered, notably the recommendations on
key competences for lifelong learning (European Parliament and Council of the
EU, 2007; 2008).

Box 4 European qualifications framework

The EQF is a common European reference framework which links national
gualification systems. It has three main structural features. First, it defines eight
reference levels spanning the full scale of qualifications, from basic to the most
advanced levels. Second, the eight reference levels are defined in terms of learning
outcomes described by generally applicable descriptors. Third, learning outcomes i
that is what a learner knows, understands and is able to do on completion of a
learning process i are specified in three categories as knowledge, skills and
competence.
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CHAPTER 2.
Structure and contents of occupational skills
profiles

This study uses data and information from various sources: international and
national classifications of occupations and of sectors, data gathered by the
European social survey, the US Bureau of labour Statistics and German BIBB
data, and those contained in the US information system O*NET and in the Italian
and Czech surveys. None of them describe all jobs in a given occupation; when
the same occupation is present in different sources it can have slightly different
contents and qualification requirements, even within regions or enterprises of a
country. This is why we consider that information from the US describing the
contents and complexity of different jobs and occupations is not necessarily less
relevant than information from an individual European country or even from an
international European survey.

To use O*NET data for Europe, a correspondence table for classifications of
occupations has been completed with information from the US BLS. It has thus
been possible to use the O*NET system, that is able to define and quantify 700-
800 occupational units, far more than European sources where the only data
available at ISCO 3-digit level is in 110-120 occupational groups.

On this basis, OSPs summarise qualification requirements of occupations in
a standard and comparable way. The OSP structure is based on seven
occupational dimensions forming three main groups (Figure 3). The first two
dimensions 1 grouped together as coordinating characteristics i relate to the
level and field of education and training required. Three further dimensions i
together referred to as main characteristics i contain what is required to perform
the job in terms of theoretical and factual knowledge, cross-functional skills, and
personal, social and methodological abilities. They are defined and structured
according to the EQF (European Commission, 2008a). The last two dimensions i
under the heading of supplementary characteristics i add information relating to
the profile and orientation of work, such as occupational interests (preferences for
work environment) and work values (important to job satisfaction). They are
important on the individual level as they allow us to compare job and job holder
characteristics and matching.
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Figure 3  Occupational skills profile: main dimensions
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OSPs focus on the requirements of jobs, not on the qualification of job
holders. Dynamically linking the characteristics of OSPs with Cedefop labour
market forecasting, in terms of number of jobs in sectors and occupations, allows
to project individual dimensions and characteristics of OSPs. What is important is
the possibility of choosing different levels of aggregation: EU as a whole, selected
countries, selected sectors, etc. By comparing the estimates of labour demand
with the estimates of labour supply by qualification it is possible to compare job
requirements with the qualifications of job holders (Figure 4).

Figure 4 OSPs and the core projections of supply of and demand for
gualifications
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The structure of OSPs is basically consistent with the EQF. The definition
and contents of the most important dimensions correspond directly to the EQF.
Eight levels of reference were originally used for the first dimension, although
later they have been aggregated into three broad levels corresponding to those
used in the Cedefop forecast, and the third to the fifth dimensions are defined in
terms of learning outcomes (knowledge, skills and competences).

The basic content structure has been filled with data taken mainly from two
groups of major sources. The first includes the European social survey and other
European surveys, whose data have been used for the elaboration of
coordinating characteristics. The second source is the O*NET database, used for
information that could not be covered by European sources, and specifically for
the elaboration of the three dimensions included in the main characteristics and
the two dimensions of supplementary characteristics. It also contributed to the
determination of the first dimension.

Of the six O*NET domains (Figure 1) only those that concern general
gualification requirements have been used (those that correspond to generic
skills). Three domains included in the O*NET 1 labour market characteristics,
occupation-specific information and experience requirements T have been
excluded from our analysis (together with detailed work activities, education,
abilities (partly), and organisational context from other domains).

The same approach was followed by the Italian survey, Indagine sulle
professioni. This only used the relevant parts of the O*NET, defining them as
knowledge, skills, abilities, work values, work styles, and generalised work
activities. A similar approach has also been applied to selected characteristics in
the Czech survey, Kvalifikace.

To achieve a reasonable degree of consistency, the proposed structure of
OSPs basically conforms to the EQF. The most important dimensions (the level
of qualification requirements and the three dimensions of main characteristics)
are defined exactly as in the EQF, and all available information on their
characteristics has been restructured accordingly. Other important European
documents have also been considered, notably the recommendations on key
competences for lifelong learning.

2.1.  Coordinating characteristics

2.1.1. Dimension I: level of qualification requirements
Dimension | describes the level of qualification requirements, not of job-holders. It
is defined for all groups of jobs at the level of ISCO 3-digit occupations (about
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110-120 groups of occupations) and 38 industries. As it changes in time, it is
defined for three years: 2000, 2010 and 2020.

Originally the eight-level scale as defined by the EQF was used, serving as
the vertical axis of the profile. Subsequently, the eight-level scale has been
aggregated into a three-level scale corresponding to the three broad levels (low,
medium and high) adopted in Cedefop forecast. Low level includes level 1 and 2
of the eight-level scale, medium level includes level 3 to 5 of the eight-level scale,
and high level includes the original levels 6 to 8. The degree of aggregation in the
Cedefop projection has also determined that dimension | is defined for groups of
jobs at the level of ISCO 2-digit occupations (only 27 groups of occupations) per
38 industries.

Two values for each occupation are indicated: the percentage distribution of
individual characteristics (making together the profile of the occupation) across all
levels of complexity (their total equalling 100%); and the required average years
of education. All available relevant data sources have been used to develop a
single vertical indicator of the required level of qualification.

2.1.1.1. Data sources used

Available data sources are relatively limited and use three different approaches.
In job holder (employee) surveys, job holders are questioned and surveyed, and
in that way a description of qualification requirements of a given job is obtained.
Research studies and surveys of this type are perhaps the most numerous and
enjoy the longest tradition. It is, therefore, possible to acquire, in addition to
extensive evidence from national projects, some interesting international data.
Both international and main supplementary national sources used in this study 1
the ESS, the US O*NET, the German Erwerbstatigenbefragung, the Czech
Kvalifikace and the Italian Indagine sulle professioni i belong to this category.

Further supplementary sources have a different character. Expert analyses
define qualification requirements of every job in a given area based on qualified
judgment by a selected group of experts. This approach has been used for the
US BLS education and training requirements categories (and partly also for the
O*NET).

Employer requirements vary from employers advertising new jobs or
vacancies to special surveys concerning their current or possible future
employees, or expert studies of various recruitment agencies. However, most of
them are not as systematic as the other two approaches, and can be used only
exceptionally. Our analyses indicate further arguments as to why employer
requirement surveys are not suitable for long-range projections (Section 1.3.7. on
EURES, European employment services).
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All sources define the level of qualification requirements in terms of the
education level attained (alternatively as the required number of years of
education or the certificate obtained), and this information has to be transposed
into the vertical EQF scale.

2.1.1.2. European social survey

The special module of the ESS-2 and ESS-5 contained three questions
influenced mainly by the British skill survey and US research. They focused on
identification of skill needs and other job characteristics, defined by the length of
post-compulsory education and by the length of work experience. This has made
it possible to develop an overall indicator of the level of qualification requirements
defined as a sum of both time-related data. It has also enabled analysis of the
relationship between length of necessary education or vocational training and
length of necessary practical experience. Although the two characteristics are
related, there are jobs characterised by strong demands in terms of length of
education and vocational training which do not require extensive practical
experience, and vice versa. However, requirements for formal initial education
also match about 57% of the requirements for practical experience (Figure 5).

A significant advantage of ESS-2 and ESS-5 is that they make it possible to
analyse consistently changes in time within individual occupations. As the time-
lag is only six years, it is necessary to extrapolate them to a 10-year period used
in the model (2000-10). Data from the O*NET and the BLS can be used to test
resulting changes.

The ESS-2 and ESS-5 data also allow us to explore the relationship
between education attained by employees and education required by the job
(Table 5 for ESS-2 and ESS-3). For example, ESS data confirms that between
years 2004/05 and 2010/11 the level of education of workers has increased
markedly whereas qualification requirements have increased little, as indicated
by job holders.

Even so, the relationship between education attained and required is
relatively strong, as around two thirds of the employed do jobs that roughly
correspond to their education. This proportion has not changed much in the
period under scrutiny. Some changes, however, have occurred regarding both
the groups employed with mismatched education. The undereducated rate
declined from 24% to 18% of employed, while the overeducated rate rose from
11% to 16%, suggesting that the proportions for both groups are becoming
similar.
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Figure 5 Relationship between education and experience required
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Data about education required can be linked with data about occupation
performed. As an example, the distribution of education required in respective
occupational groups at ISCO first level is indicated. Results of both surveys have
confirmed a relatively high dispersion of education required as assessed by job
holders, which differs from the assessment by experts.

The comparison of new ESS data (ESS-5, 2010-11) containing a module
that explores education required and attained in 25 European countries and ESS-
2 data (2004-05) makes it possible to carry out not only detailed analyses of
mismatches and imbalances among European countries involved in ESS, but
also analyses of changes during the six-year period.

Data about qualification requirements generated on the basis of both
characteristics as defined in the ESS-2 and ESS-5, were translated into the eight-
degree scale as defined by the EQF. Based on the data from the EU-LFS 2004-
05 and from the EU-LFS 2010-11 the characteristics of individual jobs are
weighed again for the purpose of further analyses and assigned to groups of
occupations in line with the ISCO 3-digit and to groups of sectors in line with the
NACE 2-digit.
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Years of education beyond compulsory needed by applicant for your job (%)

Highest level of education No . Less About 1| About 2 About 3 |About 4-5| About 6-7 |About 8-9| 10 years
education | than 1 Total
needed year year years years years years years or more
ESS-2 (2004/05)
ESS-ISCED |, less than lower secondary 1 0 0 0 0 0 0 0 0 3
ESS-ISCED I, lower secondary 2 1 1 1 1 1 0 0 0 7
ESS-ISCED lllb, lower tier upper secondary 3 2 2 3 s 4 0 0 0
ESS-ISCED llla, upper tier upper secondary 2 2 2 3 5 1 0 0
ESS-ISCED IV, advanced vocational, subdegree 1 1 1 1 3 3 1 0 0 11
ESS-ISCED V1, lower tertiary education, BA level 0 0 0 1 2 4 3 1 0 12
ESS-ISCED V2, higher tertiary education, MA level 0 0 0 0 1 3 3 4 2 13
IESS-ISCED V3, highest tertiary education, PhD 0 0 0 0 0 0 0 0 1
evel 1
Total 10 6 7 o [N o 6 3 100
ESS-5 (2010/11)
ESS-ISCED |, less than lower secondary 1 0 0 0 0 0 0 0 0 2
ESS-ISCED lI, lower secondary 2 1 1 1 1 1 0 0 0 7
ESS-ISCED llIb, lower tier upper secondary 3 2 2 3 I 0 0 0
ESS-ISCED llla, upper tier upper secondary 3 3 3 3 5 1 0 0
ESS-ISCED 1V, advanced vocational, subdegree 1 1 1 2 3 3 1 0 0 13
ESS-ISCED V1, lower tertiary education, BA level 0 0 1 1 3 4 2 1 0 12
ESS-ISCED V2, higher tertiary education, MA level 1 1 1 1 1 | 5 | 3 4 2 |19
ESS-ISCED V3, highest tertiary education, PhD 0 0 0 0 0 0 0 0 0 1
level
Total 11 8 8 o |23 W s 6 4 100

Source: Author.
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Table 6 Qualification requirement and group of occupation (ISCO-88)

Years of education beyond compulsory needed by applicant for your job (%)
E:cgehdeusééllg\‘;il ed u’glgtion thzrsfl About | About | About AZ?SUt Até%ut Ag?gm 10 years Total
1year |2 years |3 years or more
needed year years | years | years
ESS-2 (2004/05) and ESS-5 (2010/11)
ISCO 1 0 0 0 0 1 1 0 6
ISCO 2 0 0 0 0 3 3 1
ISCO 3 0 0 0 1 2 1 0
ISCO 4 1 1 1 1 0 0 0 11
ISCO5 3 1 1 2 0 0 0
ISCO 6 0 0 0 0 0 0 0 3
ISCO 7 1 1 1 1 0 0 0
ISCO 8 2 3 2 1 0 0 0
ISC0 9 4 1 0 0 0 0 0 6
Total 13 7 7 8 6 4 2 100

Source: Author.

2.1.1.3. US BLS education and training requirements categories

The US BLS classification system can be used to estimate the number of jobs
that will fall into each education and training category; this provides information
on the current and future workforce training needs. Categorisation of occupations
by qualification requirements based on expert analyses significantly differs from
the results of surveys of qualification requirements based on job holders. The
most important difference is that job holder surveys usually put each occupation
into more categories indicating their average, median and variation; expert
surveys indicate only one exclusive category, differing estimates of individual
experts are not usually published. It is thus possible to provide for each level of
qualification requirements the list of corresponding occupations, in contrast to job
holder surveys where an occupation is often listed under more levels.

Table 7 provides the current employment distribution for 11 education and
training categories (?). It includes not only the data from the last (2010-20) BLS
employment projection published in 2012 but also from the previous ones starting
in 1996 (°). The total numbers of occupations by education and training category
are also listed.

(®) Detailed definitions for the categories are available at:
http://www.bls.gov/emp/ep_definitions_edtrain.pdf [accessed 25.10.2012].

(®) The next BLS projection for the 2012-22, containing analogous data for 2012, will be
published in November 2013.
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Table 7 Number of occupations by education and training category, 1996-2010

Most significant source of education and training 1996 | 2002 | 2004 | 2006 | 2008 Typical education needed for entry 2010*
First professional degree 8 9 13 13 13
Doctoral degree 6 8 9 10 11 Doctoral or professional degree 25
Master degree 9 32 35 33 32 Master degree 29
Bachelor degree, plus work experience 15 32 35 35 33
Bachelor degree 69 102 107 114 | 112 Bachelor degree 153
Associate degree 15 37 42 41 42 Associate degree a7
Post-secondary vocational award 31 a7 51 50 55 Post-secondary non-degree award 40
Work experience in a related occupation 36 47 45 48 48 Some college, no degree 6
Long-term on-the-job training 83 86 89 91 87 High school diploma or equivalent 353
Moderate-term on-the-job training 119 186 189 183 179 Less than high school 97
Short-term on-the-job training 119 138 139 135 138

Total | 510 724 754 753 750 Total 750

* A new system was finalised in 2011 and is now available for use with the 2010-20 employment projections. It replaces the earlier 11-category education or training system.
Source: Author.
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The basic advantage of the BLS database is the possibility of analysing
information on changes to qualification requirements within occupations since
1996 up to the present. The BLS database is one of the three main sources for
tracking inherent changes of qualification requirements of all occupations over
time.

21.14. O*NET

Four questions from the O*NET questionnaire directly concern the level of
qualification required for the job. They relate to required level of education,
required related work experience, required on-site or in-plant training, and
required on-the-job training. They cover all facets of qualification as well as their
mutual relationship, which is only illustrated by Table 8.

Table 8 Average length of practical training/experience by required level of

education
Average length in months
Required level of education On-site or On-the-job Related work
in-plant training training experience

Less than a high school diploma 9 11 22
High school diploma 28 35 69
Post-secondary certificate 14 17 35
Some college courses 8 10 26
Associate degree 10 11 31
Bachelor degree 22 28 89
Post-baccalaureate certificate 2 3 8
Master degree 6 7 27
Post-master certificate 1 1 3
First professional degree 2 2 5
Doctoral degree 3 4 13
Post-doctoral training 3 3 8

Total 9 11 28

Source: Author.

A great advantage of the O*NET is the fact that its database was created in
2003 and, at least since 2005, it is consistent in time both from the point-of-view
of job characteristics examined and from the point-of-view of the classification of
occupations. It is thus possible also to use the O*NET database to analyse
changes in qualification requirements within occupations.

2.1.1.5. BIBB/BAUA Erwerbstatigenbefragung

Data from the German 2006 employment survey (Section 1.3.4.) have also been
used to define the 1st and 2nd dimensions of the OSP. The data of active
respondents are transformable both to the NACE classification (38 sectors) as
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well as to the ISCO 3 digits (about 110-120 groups of occupations). Table 9
illustrates only one aspect of this approach; the match between qualification
required and actually achieved has been acceptable for more than two thirds of
respondents.

Table 9 Relationship between qualification required and achieved
BIBB/BAUA Erwebstatigenbefragung

What is the highest Comparison of last qualification with present job
level of education Present job matches with | Present job is Present job has | Total
you have attained? what the qualification related to the | nothing to do with
prepares for qualification the qualification
Primary i ISCED 0+1 0 0 0 0
Lower secondary i ISCED 2 0 0 0 0
Upper secondary i ISCED 3C 15 17 19 52
Upper secondary i ISCED 3AB+4 3 4 3 10
Tertiary i ISCED 5B 4 5 3 13
Higher short i ISCED 5A short 4 5 2 10
Higher long i ISCED 5A long + 6 5 7 3 15
Total 32 37 31 100

Source: Author.

2.1.1.6. Kvalifikace

One of the objectives of the Czech survey Kvalifikace 2008 was to develop, test
and make an empirical map of job qualification profiles. The survey replicated the
three questions about qualification contained in the ESS-2 in 2004-05 and added
further two questions: what education do you consider to be the most appropriate
for the job you are currently doing (the answers involved 12 different levels of
education or types of school ranging from incomplete basic education to a
doctoral degree so as to cover the widest possible spectrum of options); and how
does your qualification meet your current job requirements (adequate
qualification, over-qualification, and under-qualification)?

The data provided by Kvalifikace 2008 have also made it possible to explore
the relationship between education attained by the respondent and education
required by the job. Although the analysis has confirmed a close relationship
between the two characteristics, at the same time it has pointed to certain
stereotypes in assessing qualification requirements that are influenced by specific
traditional features of the Czech education system. This is not exclusively a
Czech situation, as similar stereotypes also exist in other countries. These
stereotypes are partly characterised by a degree of helplessness among
respondents in the choice of less traditional levels or types of education about
which they might not have enough information: follow-up courses, post-
secondary studies, tertiary professional schools, bachelor programmes. However,
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specific levels of education are traditionally linked to a specific length of study
leading to their attainment, and post-compulsory education lasting three and four
to five years is required far more than in other European countries.

Table 10 Relationship between education required and its length (Kvalifikace
2007/08, Czech Republic)

. How many years of post-compulsory education
What IeV(_eI of_ education does your job require? Average
do you think is adequate Total lenath
for your job? o | <1 2 3 45 [ 67 [ 89 [ 10+ 9
year |years |years | years | years | years | years

Basic education 59| 05 6.4 0.1
Upper secondary upto 3years | 3.0 2.5 3.1 3.7 12.3 1.6
Upper secondary without 25| 28 | 22 [206 | 1.9 300| 26
maturita, 3+ years
Upper secondary with maturita 07 | 09 | 37 | a8 101| 35
i vocational
Upper secondary with maturita 13 | 07 | 25 |153 | 05 203| 41
i technical
Upper secondary with maturita
i general 0.7 0.2 0.4 2.0 0.1 34 35
Maturita study for apprentices 0.2 0.2 0.2 0.1 0.7 3.6
Post-maturita programmes 0.2 0.2 1.1 0.4 1.9 4.5
Tertiary not higher education 0.5 0.5 0.2 1.2 6.0
Higher education i bachelor 1.2 0.8 0.8 2.8 6.3
Higher education i master 1.6 7.1 1.8 10.5 8.5
H_|g_her education i doctoral or 0.1 0.3 0.4 10.0
similar

Total [ 11.4| 8.5 75 313 |27.0 4.0 8.2 2.1 | 100.0 3.6

Source: Author.

The data provided were translated into an eight-degree scale corresponding
to EQF definitions, and then weighed to become representative of the working
population in the Czech Republic. A comparison of the results of both the Czech
ESS-2 and Kvalifikace 2008 provided conclusions similar to those from other
analyses. When jobs are divided into eight levels of qualification requirements,
the resulting curves expressing the intensity levels are very similar. Also virtually
identical is the overall average level of qualification requirements of around four
in both cases.

2.1.1.7. The synthesis

The final step in defining the level of qualification requirements was a synthesis of
all approaches under review and the development of a resultant vertical indicator
on the eight-degree scale as described by the EQF. However, in this report the
eight-degree scale has been transformed (aggregated) to a three-degree scale
(low, medium and high qualification) as required by the Cedefop projection.
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The main problem has concerned the weight that the individual approaches
represented in the synthetic indicator should have, since their relevance within
the Europe-wide context varies significantly. A factor analysis performed with this
specific purpose highlighted some important findings.

First, the relationship between the five approaches applied (ESS, O*NET,
BLS, BIBB, Kvalifikace) is so close that they may be expressed by a single, very
robust factor covering, en bloc, 86% of all information about the qualification
requirements. This confirms a high level of consistency for this model and
enables us to establish an overall (synthetic) indicator of qualification
requirements for each occupational group. The analysis has also shown the
weight of respective surveys in the factor model which has become very
important in determining the weight of each of the surveys in the final model of
the first dimension of the OSP. Further criteria include the robustness of
respective surveys, their international/national character, and the possibility of
their use for tracking changes of qualification requirements within occupations.

In the final model of the first dimension of OSPs the most important role is
played by the data from the ESS; these account for 25% of the information in the
resultant indicator and are at the core of the cluster. They are followed by the
data from the German and both American surveys (20%), and the Czech survey
(15%).

Figure 6 illustrates the proportion of respective levels of qualification
requirements for EU-27 Member States corresponding to the jobs structure for all
38 NACE sectors and for all occupations (ISCO 3-digit) and their qualification
requirements in 2010. The colour coding indicates the aggregation of the eight-
level scale to the three-level scale (low, medium and high) adopted in the core
project.

Second, various approaches have led to different results in ranking
qualification requirements of groups of occupations on the eight-degree scale.
These differences are smaller for some occupational groups (the smallest size of
the span is only 0.03 points), while for others they are larger (the largest size of
the span is 1.56 points). However, the differences do not impair the consistency
of the evaluation of all occupational groups and their ranking on the scale (the
average size of the span is 0.61). Further, the average level and length of
education attained by job holders is closely related to the resultant indicator of
qualification requirements for their jobs. This relatively strong relationship is yet
another confirmation of a high degree of consistency and credibility of the
synthetic indicator.
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Figure 6 Level of qualification requirements
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To illustrate what difference the sector-specific approach makes when
determining an OSP, the same example is used throughout in this chapter and in
Chapter 3. It compares three OSPs: for the sector NACE 22 publishing, printing
and reproduction of recorded media across all occupational groups; for the
occupational group ISCO 245 writers and creative or performing artists across all
sectors; and for the occupational group ISCO 245 specific in the sector NACE 22
(the result concerning the first dimension level of qualification requirements is
indicated in Figure 7).

Figure 7 clearly indicates the effect of the sector-specific approach as
applied by OSP. The proportion of eight EQF levels of qualification requirements
taken for the whole NACE 22 sector 1 that is irrespective of occupational group
required 1 is indicated in light blue, and for whole occupational group ISCO 245 i
again irrespective of the sector required 7 in dark blue. However, when both
parameters are considered at the same time, and qualification requirements are
determined for one occupational group (ISCO 245) within one sector (NACE 22)
only, that is when the sector-specific approach is applied, the results change
markedly as indicated in orange (the same colour scheme is also used for other
figures).

2.1.2. Dimension IlI: field of education/training

The second dimension describes the field of education/training. Again, a relative,
percentage distribution of the given occupation across various fields is indicated
(i.e. the total making 100%). The 14 groups of fields of education and training
have been defined according to the ISCED. The difference made by the sector-
specific approach is shown in Figure 8.
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Figure 7 Dimension |, level of qualification requirements (EU-27, 2010)
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Figure 8 Dimension Il, field of education/training (EU-27, 2010)
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Source: EPC.

47



Quantifying skill needs in Europe
Occupational skills profiles: methodology and application

Box 5 Fields of education/training

General, no specific field

Art, fine/applied

Humanities

Technical and engineering
Agriculture/forestry

Teacher training/education
Science/mathematics/computing, etc.
Medical/health services/nursing, etc.
Economics/commerce/business/administration
Social studies/administration/media/culture
Law and legal services

Personal care services

Public order and safety

Transport and telecommunications

2.2.  Main characteristics

The EQF describes qualification requirements in terms of learning outcomes
(Cedefop, 2009). The basic structure of qualification profiles follows the structure
of the EQF not only vertically, by using its eight levels, but also horizontally by
structuring relevant O*NET data into three dimensions i knowledge, skills and
competence i as defined by the EQF.

Although learning outcomes have been differentiated into three categories
(each described in a separate column), they still form a continuum, and should be

6read :a@drhdsssb6i s the knowledge that is used
competenced (Col es, 2007, p . 2) . 6Reading
(given) level we find the knowledge acquired is first defined. This knowledge is

used in ways described in the second column where cognitive and practical skills

depend on it. The application of these skills (and knowledge) is carried out in

contexts defined in the third column in terms, for example, of the level of

aut onomy and responsibility thatil3has t be

The structuring of O*NET data has been relatively straightforward for the first
category, knowledge. For the other two categories, it has been necessary to
differentiate between skills and competence, and to handle adequately generic
skills, stressing their importance.
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2.2.1. Dimension lll: knowledge

As defined by the EQF, 6knowl edge means the

information through learning. Knowledge is the body of facts, principles and

theories and practices that is related to a field of work or study. In the context of

the EQF, it is described as theoretical and/ o
This dimension is structured into eight main areas of knowledge, further

subdivided to 32 subareas (Box 6). Its structuring is based on the corresponding

part of the O*NET model (originally containing 10 areas subdivided to 33

subareas), but adapted to the structure of the ISCED (originally eight areas

further subdivided to 25 subareas).

Box 6 Dimension lll, knowledge, eight main areas and 32 subareas

1 Education and training:
education and training.
1 Humanities and art:

fine arts, communications and media, design, English language, history and
archaeology, philosophy and theology.

9 Social science, economics and law:

psychology, sociology and anthropology, economics and accounting, law and
government.

9 Science, mathematics and informatics:
biology, physics, chemistry, geography, mathematics.
9 Technology, production and construction:

production and processing, food production, computers and electronics,
engineering and technology, mechanical, building and construction.

1 Business, administration and management:

administration and management, clerical, sales and marketing, personnel and
human resources.

1 Health and social care:
medicine and dentistry, therapy and counselling.
91 Service:

customer and personal service, public safety and security, telecommunications,
transportation.

Two characteristics (as defined in O*NET) are indicated for knowledge: the
level required (relating to the complexity of the occupation), and the importance
for the given occupation. Both characteristics are indicated as percentage values
and shown in Figure 9 and Figure 10.
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2.2.2. Dimension IV: skills

As defined by the EQF, 6skill s mean -the abi
how to complete tasks and solve problems. In the context of the EQF, skills are

described as cognitive (involving the use of logical, intuitive and creative thinking)

or practical (involving manual dexterity and the use of methods, materials, tools

and instruments) 6.

While the EQF makes distinction only between cognitive and practical skills,
the structuring of this category has to be more detailed and explicitly focused on
relevant generic skills. Therefore key competences for lifelong learning (Box 7)
have been considered, unless they are already included under the category
Competence or are not considered by O*NET.

Figure 9 Dimension lll, level of knowledge (EU-27, 2010)

NACE 22 m ISCO 245 m [ISCO 245 for NACE 22
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Source: Author.



Quantifying skill needs in Europe
Occupational skills profiles: methodology and application

Figure 10 Dimension lll, importance of knowledge (EU-27, 2010)

NACE 22 m ISCO 245 m ISCO 245 for NACE 22

01 Education
e .
03 Social sciences, economy and Ia_

04 Sciences, mathematics.
and computer

05 Engineering, technology, production:

and proces
06 Health services — '
07 Services p————
08 Business and management—
0% 10% 20% 30% 40% 50%
Source: Author.
Box 7 Key competences for lifelong learning

Recommendation of the European Parliament and of the Council, of

18 December 2006

The recommendation defines eight main domains:

9 skills: communication in the mother tongue, communication in foreign languages,
ICT/digital competences, numeracy and competences in mathematics, science
and technology, and learning to learn;

1 competence: sense of entrepreneurship and initiative, and interpersonal/social and
civic competences;

1 one domain is not supported by O*NET: general culture/cultural awareness and
expression.

Source: European Parliament and Council of the EU, 2007, p. 13.

As a result, the dimension IV, skills, is structured as follows: cognitive skills,
communication in the mother language; communication in foreign languages;
numeracy and basic SMT concepts; ICT (information and communication
technologies)/digital skills; learning to learn; and practical skills.

Relevant O*NET parts basic skills and cross-functional skills have been
used. Two characteristics are indicated, the level required (relating to the
complexity of the job/occupation) and the importance for the given job
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(occupation), both as percentage values. Figure 11 illustrates dimension 1V,
skills, and dimension V, competence.

2.2.3. Dimension V: competence
As defined by t he BQfhe prodea abiltpte tise knowedgm e
skills and personal, social and/or methodological abilities in work or study
situations and in professional and personal development. In the context of the
EQF, competence is described in terms of responsibility and autonomyé

Although the term competence is in some cultural contexts used in a
narrower sense, meaning skills (and then used also in the plural), especially in

European countries (e.g. Ger many , France and the Netherl anc

defined as Acapacityo i n relation t o a br

multidimensional concept, combining different forms of knowledge and skills, as

well as social and personal qualities. It relatesto a per sonds ability t

mul tiple resources to deal with a given worKk
This broad definition has been reached through long development.

Compar e, for exampl e, two short guotati ons:

underst oo d as knowl edge ti mes experience times

6competences generally imply complex action

knowledge and skills, but also strategies and routines needed to apply

knowledge and skills, as well as appropriate emotions and the effective self-

regul ation of these competencesd (Rychen and
The EQF definition reflects the consensus that there exist three distinct

dimensions and that there is a certain progression between them: not only

knowledge, but also skills needed for its application, and also other abilities

(social and personal abilities, attitudes and values) indispensable for effective

professional conduct t hat are described in
responsibility and autonomy®é6.

To differentiate abilities under dimension V (competence) from other abilities
under the category Oskill sbd, and considering

of the EQF, detailed descriptors defining the eight EQF levels of competence
have been used for guidance (Box 8) and applied to relevant O*NET
characteristics.

Relevant O*NET characteristics relating to responsibility and autonomy (as
defined by EQF descriptors) have been further structured into personal abilities,
social abilities and methodological abilities (conforming to the EQF definition).
Only one characteristic of competence, its importance, is indicated, again as a
percentage value.
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Figure 11 Dimension IV, skills, and dimension V, competence (EU-27, 2010)
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Box 8 Examples of EQF descriptors defining eight levels of competence

EQF descriptors of competence (Annex 2) focus on responsibility (e.g. taking
responsibility for managing professional development; taking responsibility for
evaluation and improvement; taking responsibility for completion of tasks; taking
responsibility for decision-making in unpredictable conditions) and autonomy (e.g.
working/studying with some autonomy; adapting own behaviour to circumstances in
solving problems; exercising management and supervision in contexts where there is
unpredictable change) but include also other aspects of authority, leadership and
independence (e.g. reviewing and developing performance of self and others;
exercising self-management within the guidelines; supervising work of others) as well
as of innovation, creativity, and integrity (e.g. demonstrate substantial authority,
innovation, autonomy, scholarly and professional integrity).

Source: European Commission (2008a).
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2.3. Supplementary characteristics

The last two dimensions of OSPs have a rather character in that they try to define
certain general qualities of the job (occupation) which may (or may not) more or
less correspond to those of the job holder. As both dimensions focus on the
relationship between the job and the job holder, they can play a positive role in
choosing the job and in the resulting match between them; they can fittingly
supplement the previous, more specific, characteristics, and considerably extend
the overall use of OSPs. The characteristics of both dimensions are expressed as
an index with values ranging from 0 to 100, showing the strength of the given
profile or orientation, and they can be aggregated at levels such as the group of
occupations, the sector or the whole economy.

2.3.1. Dimension VI: occupational interests

This dimension is based on the theory of careers and vocational choice
formulated by Holland (1997). This sees preferences for work environment as
related to six distinct personality types which can be used to describe both
persons and work environment: realistic, investigative, artistic, social,
enterprising, and conventional (usually referred to by their first letters: R-I-A-S-E-
C). Any person could be described as having interests associated with each of
the six types in a descending order of preference; this assumption allows Holland
codes to be used to describe 720 different personality patterns. As description of
jobs and occupations is treated in the same way, i.e. how it corresponds with
each of the six types, the Holland model has been adopted by the US
Department of Labour for categorising jobs and occupations relative to interests,
and has also become an important component in the comprehensive online job
search system in O*NET.

Box 9 defines the six personality and work environment (occupation) types.
As for each person, each occupation can contain characteristics of more than
one type, although one type usually prevails or even dominates and defines the
occupation from the perspective of occupational interests. According to the latest
version of the O*NET, realistic type occupations display the highest values
across all 750 occupations it defines; conventional type occupations follow at
some distance. Conversely, artistic type occupations have the significantly lowest
value.

Describing all occupations in terms of the six personality types permitted
analysis of the relationship among individual types of both persons (job holders)
and occupations (Table 11). Using O*NET data, it appears that the most opposed
are the realistic and soci al types of occupa
individual occupation is -0.63), followed by a pair of realistic and enterprising
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types (-0.58) and then, with a little association, realistic and artistic types (-0.42)
and conventional and artistic types (-0.40). The closest pairing is of social and

artistic types (+0.32).

Figure 12 illustrates an example of determining and visualising this

dimension.
Table 11  Relationship between the six personality and work environment
(occupation) types
(Pearspn Realistic | Investigative | Artistic Social Enterprising | Conventiona
correlation)
Realistic 1 0 0 -1 -1 0
Investigative 1 0 0 0 0
Artistic 1 0 0 0
Social 1 0 0
Enterprising 1 0
Conventional 1
Source: Author.
Figure 12 Dimension VI, occupational interests (EU-27, 2010)
NACE 22

Convention

- |SCO 245
ISCO 245 for NACE 22

Source: Author.
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