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1. Concept of Occupational Skills Profiles

1.1 Definition

Since 2007 the Education Policy Centre (at the Baad Education, Charles University in
Prague — EPC) have been developing a new concepquafification profiles as a
comprehensive and standardised way how to destpgrements of a specific occupation
(or occupational group, sector, and even a wholen@ny) concerning education,
gualification and personal qualities of prospecioe holders. When applied to this project
Forecasting of skill supply and demand in Europe®20— as a part delivergf the Task
Implications for generic skills and disciplineghe new concept is referred to as occupational
skills profiles

An occupational skills profilesummarises essential characteristics require@ fgiven job:
the level of education and training required (aedde the complexity of the occupation); the
field of education and training required; main aupplementary requirements concerning
knowledge, skills, personal abilities, attituded &alues.

The more detailed contents of occupational skiltfiles structured in seven dimensions and
the way how they have been quantified are describecChapter 2, as well as their

relationship to the core projections produced ia tiain project. The way, how they have
been generated, is described in the Annex.

Occupational skills profiles of specific occupasaran be aggregated into occupational skills
profiles of occupational groups, further into ocatipnal skills profiles of sectors, then into
occupational skills profiles of national economiasd finally up to Pan-European level.

Occupational skills profiles have been developedaimalysing, projecting and forecasting
skill needs, for determining and measuring eduoé&tldlls matches and mismatches in
different countries, sectors or occupations, andcfamparing and monitoring differences
between European countries as well as for detengiicihange over time, identifying past and
future developments. Their application, howeverfais wider. They can be also used for
preparing educational and training programmes, Isotiool and enterprise based, for the
choice of a concrete job or of the best way hopwrapare for it. They can be used by all main
labour market partners, as decision makers, emgdpgeucational institutions and individual
students and workers.

In order to be able to serve their purpose, occoompalt skills profiles have to meet
simultaneously certain specific requirements, whekes them quite unique:

» they are defined at such a level of occupatioredsification that allows identification of
distinct, occupation-specific features adequatelijle at the same time they can be
transposed both to other classification levels &mdother classification systems as
necessary;

= their characteristics are not only quantifiable andasurable, but they are regularly
measured, that is they are supported by availdhléstics and data sets, allowing the
creation of time series and identification of chemgver time;



» they are consistent as far as possible with coscepdssifications, and instruments used
in Europe, in particular with the European Quatdifion Framework.

As all the requirements have to be met at the samee many problems have to be dealt with.
These include, in particular, problems how to defihe appropriate level of classification,

how to find usable and fitting data, how to trarspsafely from one level and/or system of
classification to another, and how to achieve neable consistency between data and
frameworks coming from different sources.

1.2 Appropriate level of classification and availabity of data

An occupational skills profile of a specific indiial occupation (sometimes the term
occupational unit is used) sums abparacteristics of all similar jobs, classified andhe
given occupation. At higher levels of classificationdividual occupations can be aggregated
into corresponding occupational groups, thus regmasg all occupations with a certain
degree of similarity reflecting the classificatiprinciple employed.

An occupational skills profile makes sense onlycondition that the respective occupational
unit is not too broad, or in other words, it islispossible to take it as an individual
occupation. Otherwise it would be by necessity aomated by other occupations, and the
resulting qualification requirements would comeseloto the average — the higher the level of
aggregation, the more distorted the outcome. Hemceipational skills profiles should be
determined at the lowest level possible, the ot ithstill covered by statistics and can be
handled in a comparable way across Europe. In otbeds, occupational skills profiles have
to be elaborated at the level where the job stractnd job characteristics are sufficiently
detailed and specific as to identify important eliéinces between groups of jobs and make
them sufficiently visible, and at the same time wihieey are supported by empirical data.
Both aspects are paramount — the choice of the swible level of classification, and the
availability of empirical data at European levelhis proposition is central to the EPC
approach.

When choosing the level of the most suitable clizgs¢ion of occupations by their contents,
requirements and complexity, we have to take istmant the varying relationship between a
job, an occupation and an occupational group &reifit levels of aggregation (see BOX 1).

BOX 1 Job/Occupation

A job (a work place) represents a basic unit coveringram set of work activities performed by one
person. Strictly taken, each job has a specifighly different occupational skills profile.
Nevertheless, there exist jobs with very similacwgational skills profiles and negligible differesc
Those jobs then make up individual occupation.

An occupation(sometimes another term is used — a professiaheis defined as a group of jobs wjth
sufficiently similar characteristics to have onecugational skills profile. Classifications of
occupations are thus a means for grouping occupaby their similarity. Definitions of occupations
vary in different countries, also classificatiorstgms are different.

For example, in th&JSAthere are about 150 million of jobs in the labauarket, described by 12
thousand of occupational titles and clustered afitout one thousand individual occupations claskifie
by the US Standard Occupation Classification Syte@®C); their exact number is changing all oyer
the time. Individual occupations are further clusteat several levels into still broader occupatign




groups. The number of jobs and employed in allviddial occupations classified by the SOC is
monitored by the Occupational Employment Statisti€ES). The Italian classification of
occupations, developed recently as a part of tbgegtrindagine sulle professioncontains over 800
basic occupations. However, it is quite difficutt link this classification with corresponding data
concerning the development of the number of jobéndividual occupations at the Italian labqur
market. TheCzechClassification of Occupations (KZAM) was estabéidhin 1991 by adopting almost
without a change all four levels of the internaéibolassification ISCO 1988, with about 500 groups
of occupation, and by extending it by the fifth maletailed national level consisting of about 3500
individual occupations. This detailed classificaticannot be, however, linked to standard statistics
for example to the Labour Force Survey.

A decisive role is played by the classificationteys employed. The Eurostat database on
occupations — as well as most comparisons of oticuad structures between European
countries — is based on the International Stan@#adsification of Occupations (ISCO), both

the best and the only one today (see BOX 2). A$3x-88 is still used by the Eurostat, and
all available data have been based on it sincédigening of the 90s, the EPC have used it
for the construction of occupational skills pradile

Nevertheless, they are aware of certain weaknedgbss system of classification. First, it is
limited to the 4-digit level with only about 500 cupational groups (while some other
systems contain about twice as much). Second parips most importantly — only about a
third of European countries provides data at #n&l. Data for most European countries are
available only at the ISCO 3-digit level which dhefs rather broad occupational groups. It is
not surprising therefore that their occupationallskrofiles are not clear-cut, as they include
some quite similar but at the same time also samte different occupations.

BOX 2 ISCO

The International Standard Classification of Occupasof988(ISCO-88) is a good example of the
way how to design and construct a classificatibhat been based on two main concepts: the concept
of the kind of work performed gob, and the concept akill.

Job — defined as a set of tasks and duties executedgeant to be executed, by one person — ig the
statistical unitclassified by ISCO-88. A set of jobs whose mairk¢sand duties are characterised|by

a high degree of similarity constitutes accupation Persons are classified by occupation through
their relationship to a past, present or future job

Skill — defined as the ability to carry out the tasks duties of a given job — has, for the purposes of
ISCO-88 the two following dimensions:
(a) Skill level— which is a function of the complexity and rarafehe tasks and duties involved;
and
(b) Skill specialisation- defined by the field of knowledge required, thels and machinery usegd,

the materials worked on or with, as well as thelkiof goods and services produced.

On the basis of the skill concept thus defined, OS€8 occupational groups were delineated and
further aggregated at four levels:

1 ISCO level — major groups with 10 occupation gréties,

2" ISCO level — sub-major groups with 27 occupatiosug titles,
3“1SCO level — minor groups with about 110 occupaticoup titles,
4™SCO level — unit groups with about 500 occupatiosup titles.




Jobs are characterized not only by occupation ¢ssibn), but also by sector (sometimes
another term is used — an industry) as their an@bsential dimension. The Eurostat database
uses the NACE classification (see BOX 3).

BOX3 NACE

The Statistical Classification of Economic Activitiesthe European Community (NACE) Rev. 1.1 is
the classification of economic activities corresgiog to ISIC Rev.3 at European level. Though more
disaggregated than ISIC Rev.3.1, NACE Rev.1.1isayin line with it and can thus be regarded as
its European counterpart. Since the national ecamastructures vary considerably, there are
branches of industry in NACE Rev. 1.1 which are abimportance or do not occur in all Member
States (e.g. branches of mining and quarrying, fiaatwre of spacecraft, etc.). The NACE Rev. [1.1
Regulation allows the Member States to use a raltiversion derived from NACE Rev. 1.1 for
national purposes. Such national versions must,eliery fit into the structural and hierarchical
framework laid down by NACE Rev. 1.1.

NACE Rev 1.1 is structured at four levels:

Level 1: 17 sections identified by alphabeticaldet A to Q;

(an intermediate level: 31 sub-sections identibgdwo-character alphabetical codes);
Level 2: 62 divisions identified by two-digit nuniestl codes (01 to 99);

Level 3: 224 groups identified by three-digit nuinal codes (01.1 to 99.0);

Level 4: 514 classes identified by four-digit numal codes (01.11 to 99.00).

In the project the Cambridge Econometrics use BME model whose structure of sectors is based
on classification NACE Rev.1.1, and the number ettars has been reduced by different
aggregations to 41. The EPC use the same classificdnowever the number of sector has bgen
further reduced to 38, as three pairs of sectaldddée united due to data limitations. The finsited
sector puts together sectors Pharmaceuticals (46) Ghemicals (11), the second one sectors
Electricity (22) and Gas Supply (23), and the tloret sectors Professional Services (36) and Qther
Business Services (37).

1.3 Finding fitting sources

Should they be utilised for the construction of \quational skills profiles, data sources have
to meet certain stringent stipulations. First, gations must be defined on the basis of the
ISCO classification or on the basis of a classiftwaconvertible to the ISCO. Second, they
have to cover the bulk of the labour market. Thilety have to be structured both by sector
and by occupation.

In order to find the way how not only to define also to quantify occupational skills

profiles, the EPC had to examine and analyse nmane tiventy of the most important surveys
in Europe (and outside of it, especially in the YS®ncerning level of qualification and

other work requirements. The EPC have found thatynmsrveys have no or only a very
limited use, and only few surveys have passedyaeasacting (and time-consuming) selection
process consisting of four steps:

1. Firstly, all available documents and other infonm@atconcerning the survey in question
have been thoroughly studied in order to find @&tessary characteristics: what is its
main focus and scope, how it is conducted, whathsrmperiodical and at what interval it
is repeated, and how the information gathered @dlgefits into our theoretical and



methodological concept. Only if the result of tlwstfstep has been positive, the second
step has followed.

2. The second step has focused on the very usabflithai@: how they would enlarge the
empirical database of our project, whether and tatwlegree they can be mapped into a
common European database, particularly what lefvelassification is used and whether
it can be transposed to required levels of clasgiins used by the Eurostat — the
industry classification NACE and the occupationdassification ISCO (national
classifications often cause problems). Again, ahhgsults have been positive, the next
step has followed.

3. In the third step communication with experts of theintry in question (or directly of the
institution conducting the survey) has been esthbll. Its objective has been to find out
whether and under what conditions it is possibletain their data (sometimes they
have been paid for) and also whether it is posdiidé¢ those who had carried out the
survey could assist us in solving problems mentianerevious steps. Again, only if our
negotiations have resulted in gaining access tal#it@ sometimes with some advice and
recommendations, it has been possible to procetgktinal step.

4. The final step consisted in thorough analyses td datained, of statistical behaviour of
variables and of their role in the overall concegbtiransforming national classifications
to Eurostat classifications, and of including neatedto the final empirical model. Also in
this step the survey in question could have be@amdmned when its previous positive
assessments have proved to be too optimistic.

For instance, in many respects quite promising elaesd periodical German surveys
(Erwerbstéatigenbefragung. BIBB-IAB-BAu2978-2006, 2012) with about twenty thousand
respondents can be used only partly as their tenessis not quite consistent (in subsequent
rounds some questions were not formulated in tmeesway and different options were
offered) and only some characteristics (and sorsapations, too) are comparable and can be
used. Yet the EPC has tried to use the Germanyas/much as it has been possible.

The British Skills Surveyperiodically conducted since the mid-eightiespeéset with even
more problems: the very transposition of the Bmitdassification SOC to the international
classification ISCO is problematic, its consistermyd hence comparability in time is not
clear, the survey comprising only about six thodsaspondents is not sufficiently robust for
the ISCO 3-digit level.

When the selection process described above hasdoeapleted, out of all surveys analysed
only the following six surveys have met all conalits and prerequisites (that have been far
from trivial), and have been included into the coommEuropean model serving for the
construction of OSPs:

* European Social Survey ESS (International)

«  O*NET (USA)

e US BLS Education and Training Requirements Categdt/SA)
* BIBB/BAUA Erwerbstéatigenbefragung (Germany)

* Indagine sulle professioni (ltaly)

« Kvalifikace (Czech Republic)



European Social Survey ESS

Particularly, theEuropean Social SurvgfeSS) has been a very important source utilised fo
defining the first two dimensions, the level and field of education.

The European Social Survey (ESS) is a researchrgroge of the European Science
Foundation focused particularly on value orientatend the social structure of current
European societies. Although the ESS is not primdacused on an analysis of the skill
needs in relation to jobs and on the qualificatiohemployees, it contains questions that may
be very helpful in this respect. Its major advastégits continuing nature and opportunity to
obtain data for relatively extensive samples oflagapulation within a wide age span in
nearly thirty European countries. The ESS survake place every two years and five rounds
have been implemented so far: the ESS-1 in 2003/2he ESS-2 in 2004/2005, the ESS-3
in 2006/2007, the ESS-4 in 2008/2009 and the E862910/2011. Their data set contains
almost 180 thousands respondents in 30 countries.

In terms of the identification of skill needs thesh interesting stages were the ESS-2 and
ESS-5, as both contain an additional special modoleused on education, qualification,
work and employment.

The set of data from the ESS-2 developed and asthlfigs the purpose of this study covers
nearly 50 thousand respondents from 22 Europeantres (Austria, Belgium, the Czech
Republic, Denmark, Finland, Germany, Greece, Hungeeland, Italy, Luxembourg, the
Netherlands, Norway, Poland, Portugal, Slovakiay&hia, Spain, Sweden, Switzerland, and
the United Kingdom).

In this study also preliminary ESS-5 data (avagafince the beginning of November 2011)
have been used. They cover about 40 thousand mspisnfrom 19 European countries
(Belgium, Bulgaria, the Czech Republic, DenmarkioBm, Finland, France, Germany,
Greece, Hungary, the Netherlands, Norway, PolaraiuBal, Slovenia, Spain, Sweden,
Switzerland, and the United Kingdom). The remairtiugopean countries included in ESS-5
(f.i. Austria, Greece, Ireland, Italy, Slovakia)osttd be available in March 2012. The
outcome of processing and analyzing all final ES&8a%a will be included into the final

version of the methodological study in 2012.

The characteristics of the employed respondents ialduded identification of the sector

where they work in line with the 2-digit NACE/ISI@nd identification of the occupation

performed according to the 4-digit ISCO, as wellttas level of educational attainment (in

most countries it is possible to define 6-8 complardevels of education; some countries do
not have all the levels), and the field of educat{&SS surveys distinguish 14 fields of
education & training defined on the basis of th€ED classification).

In 2010, however, a new classification was prepavbtch amalgamated existing distinct
systems and defined new common educational leltelgas very carefully constructed in a
close contact with experts of individual countri€ee new classification, applied in the ESS-
5 as well as in all previous surveys forming theSE$atabase, has defined the following
educational levels in European countries:

ES-ISCED |, less than lower secondary
ES-ISCED I, lower secondary

ES-ISCED lllib, lower tier upper secondary
ES-ISCED llla, upper tier upper secondary
ES-ISCED 1V, advanced vocational, sub-degree



ES-ISCED V1, lower tertiary education, BA level
ES-ISCED V2, higher tertiary education, >= MA level

However, some countries are still missing, outdlt® new classification, and the ISCED
level VI has not been included at all. Therefotee ECP is trying to construct the highest
level (ES-ISCED VI) of the classification and atecfind its best proxy for countries outside
it. Then we will use the new classification in durther work.

O*NET

Analyses of various available sources have shoantktie most suitable source of information
about qualification and other work requirementstasbe found in the USDccupational
Information Network (O*NET)What is also significant is the fact that sinbe year 2000
(and especially since the year 2005) charactesistiabout 750 individual occupations have
remained quite stable and that they have beenadguipdated. Thus it is possible to monitor
and analyse their development and change.

The Occupational Information Network (O*NET) is Ja  TerastOste  Dafabase verson
comprehensive on-line system for collecting, orgag and Apnl 2003 50
disseminating occupational data. It was launchetP8 by the July 2004 B0
US Department of Labor, replacing the Dictionary Of... e 004 20

Occupational Titles (D.O.T.), developed more thdty fyears
ago and existing up to mid-nineties in a printedoO*NET
data inform important activities in workforce deweinent,
economic development, career development, acadenit e A0k L
policy research, and human resource management. [ veruibirer 0, 1N

Jure 2005 au

A new version of the O*NET database is publisheduatly in e A0
late June (exceptionally, it can also be publisiedanother Ao AES i
term). After some structural changes and the inictdn of the TORTIY 14
version 5.0 in April 2005, data have been consistevery year
approximately 100-120 occupations are updated. ONSET
16.0 database, published in July 2011, represkatmbst recent
update of the data collection program.

e N 101
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The two O*NET core elements are a content modelaandlectronic database fed by a data
collecting program.

The content model provides a framework for morenth@0 variables describing about 1100
occupations based on the SOC. The descriptorsrgamised into six major domains, which

enable the user to focus on areas of informaticst gpecify the key attributes and

characteristics of workers (the first three dompsnsd of jobs (the last three domains), and
are either cross-occupational or occupation-specifi

Worker Characteristicscomprising enduring characteristics that may inflree both work
performance and the capacity to acquire knowledges&ills, such as abilities, occupational
interests, work values and work styles;

Worker Requirementsepresenting attributes developed and/or acquhisaligh experience
and education, such as work-related knowledge kitld, svhich are divided into basic skills
and cross-functional skills;

Experience Requiremeniagcluding information about the typical experiehtbackground of
workers including certification, licensure, andniag data;

9



Occupational Requirementslescribing typical activities required across @ations, as
generalized and detailed work activities occurmmgmultiple jobs, plus contextual variables
(factors physical, social and organizational);

Labour Market Characteristicslinking descriptive occupational information to tstacal
market information (including compensation and watgta, employment outlook and
industry size information);

Occupation-Specific Informatiompplying to a single occupation or a narrowly dedirjob
family.

Although the O*NET has been used as a prime sdorcamost all characteristics, they have
been also derived from other sources wheneverlgesgimong them two European surveys
on occupation have closely followed the O*NET agmio— the Italian surveipdagine sulle
professionand the Czech survd{valifikace2008

US BLS Education and Training Requirements Categogs

The Occupational Outlook Handbook, produced byQffece of Occupational Statistics and
Employment Projections of the Bureau of Labor Stais (BLS), gives detailed descriptions
of the education and training requirements of abtifi occupations of the 2000 Standard
Occupational Classification. Each of them is ckesdiby education and training categories.
This allows for estimates of the education anchingy needs for the population as a whole
and of the outlook for workers with various typdseducational and training attainment.
Since 1994, this classification system has beed tmeall employment projections that are
carried out by the BLS every second years, alwallewing the publication of a new US
BLS projection.

Up to the latest projection published at the en@Q@#9, the BLS identified 11 education and
training categories defined as the most significaurce of education or training needed to
become qualified in an occupation, also includiog-educational paths of entry, such as on-
the-job training and work experience. By constiuctithese categories were intended to be
mutually exclusive and exhaustive, and BLS econtsrasd other experts in the topic were
asked to assign each occupation to one of thesgaradés based on their knowledge and
judgment. In consequence, the system did not shaivan occupation might have multiple
entry requirements, both on-the-job training andication. (The latter is often required
because of its screening function. For exampley dhlpercent of jobs in the three on-the-job
training categories were mostly filled by workerghaa high school degree or less. For jobs
requiring moderate or long-term on-the-job trainiegployers often try to hire individuals
with at least some college education, or even ddlacs degree, before making a large
investment in their training.)

This system has proved confusing, as it combinésrdnt dimensions of education, training,
and work experience in a related occupation inte dassification system. For example, in
some occupations both postsecondary education almhgaterm on-the-job training are

important, but in the existing system these aredwstinct and mutually exclusive categories.
Other examples are occupations where both educaiohwork experience in a related
occupation are important. Also, the system doesnutitde any category for education below
the secondary level

! At the same time we have to be aware of the tfett American high schools are very different aageh

different goals than many various types of secondducation institutions in European countries.
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After some critical comments this approach wasdir@ltered in 2009-2011 and at the end
of 2011 a new system has been published, elimmabroblems mentioned above and
presenting a more complete picture of the educati@htraining needed for entry into a given
occupation. All occupations are assigned an edutatategory, a training category, and a
related work experience category, and the educa@begories include both high school and
less than high school:

* Entry level education— represents the typical education level needednter an
occupation. There are eight possible assignmentsifocategory.

Doctoral or professional degree

Master's degree

Bachelor's degree

Associate's degree

Postsecondary non-degree award

Some college, no degree

High school diploma or equivalent

Less than high school

N A WNE

« Work experience in a related occupatien indicates if work experience in a related
occupation is commonly considered necessary by @@ for entry into the
occupation, or is a commonly accepted substitute flmal types of training.
Assignments for this category will be more thaneang, 1-5 years, less than 1 year, or
none.

« Typical on-the-job training— indicates the typical on-the-job training neededttain
competency in the occupation. Assignments for theategory include
internship/residency; apprenticeship; long-term,derate-term, or short-term on-the-
job training; or none.

Under the new system an education assignment faraleoccupations could be naturally
different from the prior system. The new systemgmssa typical entry level education, while
the prior system assigned “the most significantreguof education or training. Therefore
some occupations will have a different educatimell@ssigned than they did previously.

Some occupations could have more than one waytar.efhe assignments under the new
system describe the typical education needed ter,eahd the typical type of on-the-job

training required to be competent. The work experein a related occupation assignment
represents what is commonly considered necessagynpjoyers or is a commonly accepted
substitute for formal training. The three assignteetomplement each other in that they
would represent a typical “path of entry” into tbhecupation, but they are not necessarily
equal in importance for entry into the occupation.

BIBB/BAUA Erwerbstéatigenbefragung (Germany)

Periodical employment surveys on qualification amaking conditions have been conducted
in Germany every 5-7 years since 1979 by the Fétlestitute for Vocational Education and
Training (BIBB). The last 2006 survey was condudbgdthe BIBB in cooperation with the
Federal Institute for Occupational Safety and HedBAuA). At present a new survey
BIBB/BAUA-Erwerbstatigenbefragung 2012 is under pamation; its data will be not
available before 2013 a most probably even bef0fel 2

When constructing OSPs, the ECP have had accdbe tatabase of all respondents of the
last survey so far, BIBB/BAUA Erwerbstatigenbefragl?006, that was focused both on the
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job and on the matching between current job skdbuirements and respondent’s
gualification. The representative sample of 20 Hama respondents was selected from
employed persons over 15 years of age having awaill for more than 10 hours weekly

(this definition covers 96 % of active labour foxrc&he size of the sample allowed

differentiation by occupational groups and idené&fion of diverse target groups (such as old-
age, female, non-formally qualified workers).

The 2006 survey had four main research themewitaesi and requirements of, and access to,
jobs; changing a job, job flexibility; use of gualation attained, job satisfaction and success;
participation in lifelong learning. Correspondingtiie questionnaire was structured into four
parts: questions focused on the current job (cogevarious aspects as job tasks, job skills
requirements, other specific requirements, work dJloavorking conditions, health,
employment status, wage, changes and innovatia@stopns focused on matching the job
and the job holder, i.e. to what degree does théhjider meets job requirements; questions
focused exclusively on the job holder, on his/hducational and career history; and
supplementary questions relating to the resporateshthe firm.

Indagine sulle professioni (ltaly)

The ltalian Survey on Occupations was conducte@006-2007, and involved interviews
with a sample of 16,000 respondents from the haNarking population in employment. Its
final objective was to construct an information teys capable of describing the
characteristics of all existing occupations in ttadian labour market. A great advantage of
the Italian survey lies in the fact that it was relbeld on the O*NET system, thus making it
possible to test the degree of similarity betwdenAmerican O*NET and the Italian system
(and in a lesser degree also the Czech sufvalifikace and to verify the suitability of using
the O*NET database for dimensions 3 through 7 imsbe European context.

The survey is focused on measuring the importamme @mplexity level of about 400

variables for 810 individual occupations of a negcupational classification (derived from

the official classification of the Italian Statisti Office). The questionnaire is divided into ten
sections covering what is required of the workepé¢oform the job (education and training,
occupation, knowledge, skills, abilities), what Wbuaffect his performance (aptitudes,
values, work styles), and finally further charastigcs of the job (transversal activities
common to many different occupations, environmemt@hditions, specific activities not

adequately represented in the questionnaire).

Kvalifikace (Czech Republic)

An extensive survey on gqualification was also caneéld in the CzecRepublic at the turn of
2008 with a sample of nearly 6 thousand workingvactespondents. It followed upon a
similar survey carried out in 2002-2003 and redearto the employment situation of
graduates implemented in 1997-1998. It was inforigdndicators used as part of the US
O*NET and the British Skills Survey, and took acebof questions used in the ESS-2 as
well as of three EQF dimensions (knowledge, skiltsnpetence).

A substantial part of the survey was concerned withlification requirements for each job,
the qualification of each job holder and the extenivhich school education and other skills
contributed to the acquisition of the qualificatiofhe information about various aspects or
dimensions of qualification requirements for a jpbludes some 30 characteristics and about
50 indicators. This is why it has been possiblaise the surveKvalifikace not only for
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constructing dimensions 1 and 2 of OSPs, but -thegeavith the Italian survelndagine sulle
professioni- also for testing the degree of similarity betwdenoutcomes of the US O*NET
and both European surveys, and thus to verify th&lslity of the O*NET database for
constructing dimensions 3 through 7 also in theopean context.

EURES

Besides sources already mentioned that all candssited asemployee surveyand/or as
expert surveysalsoEURESdata sets coming under the categoryewiployer requirements
have been analysed. The European Job Mobility P&WRES (European Employment
Serviceywas set up at the European Commission in 19%8a®peration network designed
to facilitate the free movement of workers withive tEuropean Economic Area. Its partners
include public employment services, trade union a@ngployers' organisations. Its main
function is to advertise vacancies entered intosystem by employers, its main objectives
are to inform, guide and provide advice to potéiytiaobile workers on job opportunities as
well as living and working conditions in the EEA) assist employers wishing to recruit
workers from other countries and to provide adwaind guidance to workers and employers in
cross-border regions. In recent years the offenag been between 600 and 800 thousand
vacancies available from more than 20 thousand&me@. The EPC have been obtaining the
data from the EURE®/eb page every May since the year 2007 up to now,itais in this
way capturing the instantaneous structure of edwtat requirements of employers across
Europe.

The use of EURES has some pros and cons. Despgitectisiderable size of the EURES
database its use is limited to about 10 % of tihgir@l sample as in some countries many ads
do not specify education required. Moreover, theupations presented are only classified at
the ISCO 2-digit level. In order to disaggregate BEURES data from the ISCO 2-digit to the
ISCO 3-digit more detailed national analyses of leygr advertising have been used. Still,
the EURES data is appropriate for an internaticoatparison of qualification as required by
employers within various groups of occupations, tredanalyses carried out have confirmed
a relatively high level of consistency in qualificen requirements for jobs belonging to the
relevant occupational groups in various countries.

However during recent years, the quality of EUREBSdon occupation and particularly on
education required) has gradually but markedlyriwtted. At the same time, the economic
crisis has confirmed the well-known fact that regments of employers are highly dependent
on the phase of the economic cycle and therefoneaatabe very well used for long-term
predictions of skills requirements. In 2007, wheemand for labour was very high and
surpassed its supply, advertisements were very rauseand education was required less
often and usually of a not so high level. In 20B8ttis during the first wave of the financial
and economic crisis demand for labour markedly deivn, far less advertisements were
published (and the proportion of web ads increabeti}education was required more often
and of a markedly higher level. Analysing EURESablase has proved that it is not possible
to include it into the model. Yet it has been miagtresting to use its results for comparing
with results of other surveys.

Beside EURES also other extensive surveys of emplogequirements based on
advertisements in newspapers, journals and on #ieand conducted in the Czech Republic
in 2000, 2005, 2007 and 2009 have been analyssdffisient number — almost 28 thousand
adds — contained qualification requirements forupeations at the ISCO 3-digit. The level of
education, defined on a five-degree scale the sasnén the case of EURES, has been
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translated into the eight-degree scale. The existef a comparatively long time series has
made possible to formulate some interesting corarigsconcerning the relationship between
qualification requirements and the economic cy€leey have confirmed that requirements of
employers are less demanding during the econonmaenband a corresponding shortage of
workforce.

Other international surveys and projects — sucth@dnternational Social Survey Programme
(ISSP), the OECD International Adult Literacy Sur(@ALS) from the nineties, or the new
OECD Programme for International Assessment of AGampetencies (PIAAC) just under
way in many OECD countries — have been analysedakath into account as well.

The EPC approach uses data coming from differemicss, typically both from Europe and
the US. To fully understand it and accept it, i @ be taken into account that any system of
occupational skills profiles or requirements (beJB, European or of any single country)
cannot describe all jobs in a given occupation.allvays has to select only some
representatives and will always be subject to oerfauctuations. One and the same
occupation can and does have slightly differenttexais and qualification requirements, for
instance, in the West and in the East of the Untades, as well as in the United Kingdom
and the Czech Republic, or in Spain and in Finlaawl] even in different regions or
enterprises of a country. It is affected, for ex@mpy national or even local tradition and
environment of other occupations, by the charaotéhe enterprise and its participation in
the global trade, or by a different technology &chnical equipment (as proved for example
by an international survey of graduate positiorthat labour market @EERS and REFLEX).
This is another reason why we are convinced thfarnmation describing the contents and
complexity of different jobs and occupations comfrgm the USA — that is from a country
that is so diverse — is no worse than informatiomiong from a European country or even
from an international European survey.

The EPC have thus put togettaerd used various types of information: differerieinational
and national classifications of occupations andsedtors, data gathered by the European
Social Survey, American BLS data and German BIBBadmd those contained in the US
information system O*NET as well as in the Italemd Czech surveys.

In order to be able to use O*NET data also in Eerop correspondence table for
classifications of occupations has been comples#agunformation and other support from
the US Bureau for Labor Statistics. It has thusbgessible to utilise the main benefit of the
O*NET system that is able to define and quantifguel’yO0 occupational units, far more than
in Europe where only data at ISCO 3-digit levelistured into 110-120 occupational groups
are available.

1.4 The substantiation of using US data for calcutang OSPs in Europe

After reading the methodology most users of OSHE lve perhaps asking whether it is
appropriate to use US data, such as the O*NET lamtcupational Projection and Training
Data, for calculating OSPs for European countrAg® not occupational structures within
sectors in the United States and European couniiedifferent? Are O*NET questions
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perceived in the same way in Europe as in the U®?Ata obtained for the O*NET database
in the US similar to those that would be obtainedimilar surveys in Europe?

Similar questions have been answered, of coursehdyauthors of this publication. They
have been particularly related to dimensions 3utjino7, because the first two dimensions
have been based either solely (as the second dmnens Fields of Education) or
predominantly (as the first dimension - QualificatiRequirements) on European data. On the
other hand, for the calculation of dimensions ®tigh 7 only O*NET data have been used.

In recent years two surveys based on O*NET quessives have been concluded in EU
countries, Indagine sulle professioni in Italy atdhlifikace 2008 in the Czech Republic.

The results of both surveys can be compared witNEX* data at the ISCO 2 digit level as
well as at the ISCO 3 digit level. Correlation ais&8 was used for testing the degree of
similarity between both European surveys and thi EJF.

Exploring similarities — correlation analysis

Correlation refers to a broad class of statistimationships involving dependence. The

dependence refers to any situation in which rangamables do not satisfy a mathematical
condition of probabilistic independence. In loosage, correlation can refer to any departure
of two or more random variables from independebaétechnically it refers to any of several

more specialized types of relationship between medues. There are several correlation
coefficients. The most common of them, the Peacsorelation coefficient, was used for this

task.

The Pearson correlation coefficient is sensitivédy do a linear relationship between two
variables. It is obtained by dividing the covariaraf the two variables by the product of their
standard deviations.

The correlation coefficienixy between two random variabl&sandY with expected values
ux anduy and standard deviatioleg andoy is defined as:

cov(X,Y)  E[(X — px)(Y — py)]

\ \

pxy =corr(X,Y) =
Ox0y Ox0y
where E is the expected value operataQv means covariance, armbrr a widely used
alternative notation for Pearson's correlation.

The Pearson correlation is defined only if bothithe standard deviations are finite and both
of them are nonzero. The correlation coefficientsygnmetric: coriX,Y) = corr(Y,X). The
Pearson correlation is +1 in the case of a penpesitive (increasing) linear relationship
(correlation), -1 in the case of a perfect decrepghegative) linear relationship, and some
value between -1 and 1 in all other cases, indigatie degree of linear dependence between
the variables. As it approaches zero there isdéasrelationship (closer to uncorrelated). The
closer the coefficient is to either —1 or 1, th@sger the correlation between the variables.
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Correlation with the O*NET data pimindeong i
Italy Czech Italy Czech
. - Importance | 0,812 | 10,848
OlEducabon andTEeog vovel |G 10,823
‘ " Importance || 0,845 70 /| 0,921 |
02ArsandHumanities | o wog70 | M0E93 (w0925 | MOS4S)
03 Social sciences, Economy Importance | 0,855 | 10,930 0923
andLaw Level P02 G935 |rosas | M0993 |
04 Sciences, Mathematics  Importance | 0,817 4] | 0,811 6.
Kacadedas and Computers Level o821 | — 20/ |1 0,818 _____IZ_I___
€€ 705 Engineering, Importance || 0,752 Wi0,693 | 0,742
Technology, Production Level 70,732/ ' 0,703
) Importance | 0,884 0,855 || 0,927 6 |
SN Level  |r0882 014 | 0890
07 Services Importance E0.731:_ 4] | 0,618 0,665
Level 10,773 0,697 | 0,691 0611 |
08 Bussiness and Importance | 0,683 0,687 | 0878
Management Level 10,757 0,899
" Importance | 0,743 10892 WN0962 |
S Level  |10774 0,500 | M0915 |
) Importance | 0,766 10,814
02 Practical skills Level  |l0763 r0795 W0735
03 Communicationinthe  Importance| 0,886 0,836 || 0950 0,953 |
mother language Level [ 0,834 - 0,926 ' 8 |
sqs 4 Comunication in foreign  Importance F0338 F029 [0428 KF0491
languages Level L0489 W0536 | 059 0602
05 Numeracy + basic SMT  Importance | 0,474 12 10,484
concepts Level [ 0,528 0,697
L Importance | 0,835 6
Lol s s Level 1 0856
. Importance| 0,787
07 Leaming to leam Level 0797
. Importance | 0,714
01 Personal abilities Level 0220
. ” Importance | 0,830
Competence 02 Social abilities Level 10,348 |
. . Importance | 0,662
03 Methodical abilities Level 0758
min ,220
max 0,886
avg 0,745

As can be seen, correlations are very high, mastynd 0.8, with two exceptions: for the
level of Personal abilities and for the level and importance @dmmunication in foreign

languages

The difference in the required level and importanicEommunication in foreign languages
to be expected, of course, the knowledge of fortagguages is required of US residents less

than of Italians and even more so of Czechs.

Personal abilitiescover various kinds of competence as thinking torely, leadership,
originality, initiative, cooperation and so on. Tfaet that the linear correlation of European
and US data in this dimension is so different oot a different perception of this type of
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competence in the United States and Europe, wiefdrs to other issues that are, however,
outside the scope of our methodology.

On the whole, correlations are so high that we fedl justified to use US data for
constructing OSPs for European countries.

1.5 Transposition and aggregation

To find a safe way how to transpose both betweetows systems of classification and
between various levels of classification is thergueisite that makes possible to utilise data
coming from different sources. Especially the ukéhe US data and systems has opened up
problems of transposition, as US BLS data and ptiojegs and O*NET characteristics of
individual occupations are based on the US clasditin (SOC). They have to be transposed
to the ISCO in order to be linked to empirical daxtan European countries. The EPC have
already prepared with the support of the US BLSoaespondence table for individual
occupations as defined by the SOC and the ISCQhé&&urostat have readily available data
only at the ISCO 3-digit level (out of 19 countresamined by the EPC only 6 of them have
data at the ISCO 4-digit level), occupational skpkofiles have to be aggregated up to this
level which currently contains 106 occupationalup® As sector-occupation employment
matrices will be needed for the next step, and & RLS data and projections of
jobs/employment by industry are based on the N@urtkerican classification of industries
(NAIRIC), it is also necessary to map NAIRIC to tBeiropean classification of sectors
NACE (rev.1).

Not only is it necessary to establish occupatioskills profiles at a detailed level of
individual occupations (occupational units) but floee same reason it is necessary to be very
careful when aggregating them. Any aggregationigidr levels of classification and the
transposition to sectors cannot be realized by lgimgding together the values determined at
a lower, more detailed level of individual occupas. Their specificity would be lost, as a
range of different values would be substituted bgirt average. To ground analyses and
projections of qualification requirements only aygeegated groups of occupations, without
having the possibility of their disaggregation, amthout respecting considerable differences
in their distribution across sectors is questioealds it impoverishes the information
available.

The EPC have found a way how to maintain specdatures of occupational skills profiles
derived for individual occupations even after thaggregation to a considerably higher level
(that is from the level of individual occupationss-defined by the SOC — to the levels of the
ISCO 3-digit and 2-digit) by taking into accounethsector-specific occupational structure
(that is different proportional representationsirafividual occupations in different sectors).
This is why the EPC are preparing a specific octtapal skills profile for each sector where
the occupation in question is significantly reprasd. (Problems of transposition and
aggregation are discussed in detail in Chapten@,iltustrated by an example showing how
effective the sector-specific approach is. The saxample is also used to illustrate what
difference the sector-specific approach makes &ohef the seven dimensions as discussed
in Chapter 2.)

To sum up, the aggregation of occupational skiltdiles determined at a more detailed level
of occupations (that is of about 800 individual wgations) has to be sector-specific — that is,
it is necessary to carry it out for each sectoquestion separately rather than across all

17



sectors. Then it reflects different job/employmesitares of individual occupations in
occupational groups at the ISCO 3-digit level iffestent sectors. In other words, it uses
different occupational weights derived on the badi®)S data which reflect the situation in
the US economy (and whose use has to be confinddnwthe limits of the respective
occupational group at the ISCO-3 digit level andhaf respective NACE sectoifhe reason

is obvious: at higher levels of aggregation occiopal groups contain several different
occupations, the mix of occupations (their promortiprevalence or domination) is different
in each sector (having for example a different degof concentration and exclusivity).
Consequently there has to be a different, sectecip occupational skills profile for each
sector where the occupational group in questioresesented, the number of occupational
skills profiles being equal to the number of respecsectors. For some occupational groups
it may be necessary to prepare up to 38 differesftles (the E3ME classification contains 41
sectors but three pairs of sectors have to be dunitto three new sectors due to data
limitations).

The sector-specific approach yields very good proesults that are much better than the
results arrived at by using simple ways of aggilegatvhen only one qualification profile for
any occupational group at the ISCO 3-digit leveused for all sectors). In this way, both
crucial criteria will be met — the sufficiently @éded level of classification and the availability
of data.

In all 29 European countries, which are part ofdhalysis and the projection of skill needs,
there exist roughly 230-240 million jobs that candivided into several thousand of sector-
specific groups of occupation at the ISCO 3-digitel. The EPC propose to use the 0.01 %
criterion of jobs (thus approximately 23.5 thousanshen selecting the smallest sector-
specific group of occupation, for which the occugpaal skills profile will be calculated.
Occupational skills profiles would then be calcathfor roughly 900 sector-specific groups
of occupation. (Occupational skills profiles foosie very small sector-specific occupational
groups that fall under the 0.01 % criterion willtrie calculated, but they will be assigned
characteristics of similar sector-specific groupgher of the same occupational group in
another sector or of a related occupational graupe same sector.)

1.6 Consistency and measurability of occupationakals profiles

In order to achieve a reasonable degree of consigtehe structure of occupational skills
profiles as proposed by the EPC basically confaotbe European Qualification Framework
(see BOX 11). Their most important dimensions (&wel of qualification requirements and
the three dimensions of main characteristics) atned exactly as in the EQF, and all
available information on their characteristics l@en restructured accordingly. Also other
important European documents have been taken adouat, notably the recommendations
on key competences for lifelong learning.

BOX 11 European Qualification Framework

The EQF is a common European reference framewoikhwlinks countries” qualification systems
together. Its construction has three main featufst, it defines eight reference levels spanriing
full scale of qualifications, from basic to the rmhaslvanced levels. Second, the eight referencdsleve
are defined in terms of learning outcomes describgdgenerally applicable descriptors. Third,
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learning outcomes — that is what a learner knowsdetstands and is able to do on completion pf a
learning process — are specified in three categi@asknowledgeskills andcompetence

Still, a certain safety-catch has been introduced the process: the outcome of the EPC
activity — the entire information describing thevdlpment of occupational skills profiles of
all relevant (sector-specific) occupations in Ewadp the period 2000-2020 — should be
understood only as an input information to be widdiared, commented on and discussed in
various networks and with various stakeholdersafsufficient length of time. Modifications
may include also changes in the used methodologgditainly would lead to some changes
in characteristics of various occupations. Duritgs tprocess of adjustment, the ESCO
taxonomy will be duly considered and used if pdssimnce it is available.

19



2. Structure and Contents of Occupational Skills Pofiles

Occupational skills profiles as proposed by the EBR@marise qualification requirements of
occupations in a standard and comparable way. $tregture characteristics essential to a
given occupation into seven dimensions.

An Occupational Skills Profile has 7 main Dimensidarming 3 main groups further divided
into 66 groups at the most detailed level (see RGUW below). The first two Dimensions —
grouped together a€oordinating Characteristics- relate to the level of education and
training required (and hence to the complexity loé toccupation), and to the field of
education and training required. Three further Dimens — together referred to B&in
Characteristics— contain what is required to do the job in temmfigheoretical and factual
knowledge, cross-functional skills, and personatia and methodological abilities. The last
two Dimensions — under the heading Sdipplementary Characteristies add information
relating to the profile and orientation of workchuas occupational interests (preferences for
work environment) and work values (important to galisfaction).

FIGURE 1. Occupational Skills Profile - Main dimensions
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The focus here is on the requirements of jobs. Bymaring the estimates here with the
estimates of qualification supply from the cor@jections produced in the main project
(Wilson et al 2010) it is possible to compare joleguirements with qualifications of job
holders. (See FIGURE 2 below for how the OSPsedtathe core projections.)
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FIGURE 2: The OSPs and the Core Projections of Supp of and Demand for
Quialifications
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The structure of occupational skills profiles issisally consistent with the European
Qualification Framework. The definition and conterdf the most important dimensions
correspond directly to the EQF: for the first dirsiem eight levels of reference were used
originally, although later they have been aggredjatéo three broad levels corresponding to
the Core project, and the third to the fifth dimens are defined in terms of learning
outcomes, specified in the three categories of kedge, skills and competence.

As for the contents, this basic structure has bled up with data taken mainly from two
major sources. (The way how OSP Dimensions have geererated is described in detail in
the Annex.) The first one is the European Social/&u(ESS) whose data have been used for
the elaboration of botkoordinating characteristicsThe second one is the O*NET whose
data have been used for the elaboration of the threensions oMain Characteristicsand
the two dimensions ofSupplementary Characteristicsand also contributed to the
determination of the first Dimensio@ut of the six O*NET domains (see BOX 4) only those
have been used that concern general qualificatiqnirements, that is those not specific for a
single occupation(Three domains -tabour Market CharacteristigsOccupation-Specific
Information and Experience Requiremertsand four parts from other domainetailed
Work Activities, Education, Abilitiegpartly), and Organisational Context -have been
excluded. The same approach has been followed byltdlian surveylndagine sulle
professionithat used only the relevant parts of the O*NET mlafj them asknowledge,
Skills, Abilities, Work Values, Work StylaadGeneralised Work Activities
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2.1 Coordinating Characteristics

2.1.1 Dimension | — Level of Qualification Requirents

The first Dimension describes thevel of qualification requirements. Originally,etleight-
level scale as defined by the European Qualificakcamework (EQF) was used, serving as
the vertical axis of the profile. Thé'Himension of OSPs is defined for all groups ofsjath
the level of ISCO 3 digits occupations (about 120-fjroups of occupations) x 38 industries,
its last version is dynamic in time. As OSPs chamése requirements of the job, thef¥ 1
dimension cannot be mistaken for the level of fdretaucation of job holders.

However, in the current set of workbooks tifedimension has been aggregated into a three-
level scale corresponding to the three broad lefledgy, Medium and High) adopted in the
Core project. Low level includes level 1 — 2 of #ight-level scale, Medium level includes
level 3 — 5 of the eight-level scale, and High leweludes level 6 — 8 of the original eight-
level scale defined by EQF. The degree of aggregat the core project has also decided
that the ¥ dimension is defined for groups of jobs at theelesf ISCO 2 digits occupations
(only 27 groups of occupations) x 38 industries.

Two values foreach occupation are indicatethe percentage distributiorof individual
characteristics (making together the profile of tlteupation) across all levels of complexity
(their total making 100 %) and the requicerage years of educatiomo fill it up, the EPC
has utilised all available relevant data sourcesléveloping one sole vertical indicator of the
required level of qualification.

Data sources used

Available data sources are relatively limited. These three different approaches. joi
holder (employee) surveyjgb holders are questioned and surveyed, and ah way a
description of qualification requirements of a giv®b is obtained. Research studies and
surveys of this type are perhaps the most numeandsenjoy the longest tradition. It is
therefore possible to acquire, in addition to esitem evidence from national projects, some
interesting international data. Both internatiomald main supplementary national sources
used — theEuropean Social Surve{ESS), the US Occupational Information Network
(O*NET), the GermarBIBB Erwerbstatigenbefragunghe CzechKvalifikaceand the Italian
Indagine sulle professionibelong to this category.

Further supplementary sources have a differentackemr.Expert analysedefinequalification
requirements of every job in a given area on thasbaf a qualified judgment of a selected
group of experts. This approach has been usedhtotJ& BLS Education and Training
Requirements Categoriéand partly also for the O*NET).

Employer requirementsary from employers advertising new jobs or vacasdo special
surveys concerning their current or possible futemgployees or expert studies of various
recruitment agencies. However, most of them are amtsystematic as the other two
approaches, and can be used only exceptionally. &Rdyses bring further arguments why
employer requirements surveys are not suitabléofay-range projections (see Chapter 1.3 on
EURES European Employment Services)

It is important to note that practically all sousadefine the level of qualification requirements
in terms of the education level attained (altenedyi the required number of years of
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education or the certificate obtained), and thi®rimation has to be transposed into the
vertical EQF scale.

European Social Survey ESS

The special module of the ESS-2 (and ESS-5, tovbdable partly in November 2011 and
partly in the beginning of 2012, see Chapter 1.E88 contained three questions influenced
mainly by the British Skill Survey and US researthey focused on the identification of skill
needs and other job characteristics, defined byehgth of post-compulsory education and
by the length of work experience. This fact has enpdssible to develop an overall indicator
of the level of qualification requirements defined a sum of both time-related data.
Furthermore, it has enabled to analyse the relgttipnbetween the length of the necessary
education or vocational training and the length tké necessary practical experience.
Although the two characteristics are related, th& is not so close. There are jobs at the
labour market characterized by strong demands nmsteof the length of education and
vocational training which, at the same time, do remuire extensive practical experience.
There are also jobs where the reverse is true. Memvan about 70 % of cases the
requirements for previous education and practigpegence match (FIGURE 3).

FIGURE 3

Relationship between education and experience required
Occupational groups (Occ-60), European countries 2004/5 and CR 2007/08
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A significant advantage of ESS-2 and ESS-5 is tiledact that they make possible as one of
few European surveys to analyse in a consistenttivaylevelopment in time and thus to try
to analyse changes within individual occupations. thAe time-lag is only six years, it is
necessary to extrapolate them to a ten-year pesed in the model. Luckily enough we are
not limited only to ESS results, it is possiblectombine them with those of the O*NET and
the BLS in order to test resulting changes.

The ESS-2 and ESS-5 data also allow us to explweerelationship between education
attained by the respondent and education requiyettidojob (TABLE 1 for ESS-2). Around
2005 about 15 % of the employment in Europe disgag certain lack of qualifications,
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while approximately 18 % (30 % for higher educatgmaduates) attained education higher
than required. On the other hand, about a quaftgbs requiring tertiary qualifications are
filled with people with a lower level of educatioftven so, the relationship between
education attained and required is relatively ggram around two thirds of the employed do
jobs that roughly correspond to their education.

TABLE 1

Relationship between education and qualification rquired
European Social Survey, 2004/05

What isthe highest level of How many years of post-compulsory education doesyour job require?

education you have attained? 0 <lyear 2years 3years 4-5years 6-7years 8-9yearyelds Total A;Zig‘j;ﬁe
Primary — ISCED 0+1 3,0% 1,0% 0,4% 0,8% 0,3% 0,1% 0,0% 0,0%5,7% 1,2
Lower secondary — ISCED 2 6,9% 4,0% 2,4% 3,3% 1,8% 0,2% 2%0, 0,1% 18,9% 1,6
Upper secondary — ISCED 3C 3,5% 3,5% 2,6% 7,6% 3,2% 0,5% 0,2% 0,1% 21,3% 2,
Upper secondary — ISCED 3AB{ 3,0% 3,8% 3,4% 6,3% 8,4% 2,4% 0,6% 0,3% 28,24% 3P
Tertiary — 5B 0,2% 0,4% 0,4% 1,3% 1,7% 0,7% 0,3% 0,1% 51% 2 4
Higher short — ISCED 5A short | 0,4% 0,5% 0,5% 1,5% 3,0% 2,3% 1,2% 0,5% 9,8% 5P
Higher long — ISCED 5A long +4  0,3% 0,4% 0,3% 0,7% 2,4% 2,5% 2,6% 1,8% 10,9% 6,H
Total 172% 13,7% 10,0% 215% 209% 8,7% 5,2% 2,9% | 100,0% 3,2

The comparison of quite new European Social Sudagg (ESS-5, conducted 2010-2011)
containing a module that explores education requaned attained in 25 European countries
and ESS-2 data (surveyed 2004-2005) makes podsilolerry out not only detailed analyses
of mismatches & imbalances between all Europeamtoes involved in ESS, but also
analyses of changes between both surveys. Thepevilicluded in the final text in 2012.

Data about qualification requirements generatetherbasis of both characteristics as defined
in the ESS-2 and ESS-5 were translated into thiet-eiggree scale as defined by the EQF.
Based on the data from the ELFS 2004-2005 and frmrELFS 2010 (and projection form
2011) the characteristics of individual jobs areighed again for the purpose of further
analyses and assigned to groups of occupatiomsemiith the ISCO 3-digit and to groups of
sectors in line with the NACE 2-digit.

US BLS Education and Training Requirements Categogs

The US BLS classification system can be used tionast the number of jobs that will fall
into each education and training category. Thiviples information on the current and future
training needs of the workforce. The categorisatioin occupations by qualification
requirements based dixpert analysesignificantly differs from the results of survey$ o
gualification requirements based on job holder® iftost important difference is the fact that
job holders surveys usually put each occupationeundore categories indicating their
average, median and variation, whereas expert gsiineicate only one exclusive category,
differing estimates of individual experts usuallse anot published. It is thus possible to
provide for each level of qualification requiremetite list of corresponding occupations, in
contrast to job holders surveys where an occupadioften listed under more levels.

TABLE 4 provides the current employment distribatifor 11 education and training
categories (note on changing classification systesms Chapter 1.3 dBLS. It includes not
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only the data from the last (2008-2018) employnmniection (published in 2010) but also
from the previous ones starting in 1996 (the nel§ Bprojection for the period 2010-2020
containing analogous data for 2010 will be publisimeFebruary 2012). The total numbers of
occupations by education and training categoryale listed.

TABLE 4

Number of occupations by education ant training category, 1996-2008

Most significant su.ut:ce of education 1006 2002 2004 2006 2008

and training

First professional degree 8 ) 13 13 13
Daoctoral degree 6 8 o 10 11
MMaster's degree 9 32 35 33 32
Bachelor's degree, plus work experience 15 32 35 35 33
Bachelor's degree 69 102 107 114 112
Associate degree 13 37 42 41 42
Postsecondary vocational award 51 47 il 30 35
Wotk experience in a related occupation 36 4 45 48 48
Long-term on-the-job training 83 86 89 a1 87
MModerate-term on-the-job training 119 186 189 183 179
Short-term on-the-job training 119 138 139 135 138
Total T 510 T4 T 74 73 T 750

The basic advantage of the BLS database is thébldggo analyse changes of qualification
requirements within occupations since 1996 up ¢éoptfesent (new requirements reflecting the
situation in 2010-2020 will be available at the inegng of 2012). The BLS database is one
of the three main sources for the dynamisation rdferent changes of qualification
requirements of all occupations in time.

O*NET

Four questions of th@©*NET questionnaire concern directly the level afafification
required for the job. They relate to the requiredel of education, to the required related
work experience, to the required on-site or in-pkaaining, and to the required on-the-job
training. They cover all facets of qualification asll as their mutual relationship, which is
only illustrated by TABLE 5.
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TABLE 5
Average length of practical training/experience byrequired level of education

Average lenght of ....., in months
Required Level of Education On-Site or In-Plant Training On-the-Job Training Related Work Experience
Less than High School 9,2 10,9 21,9
High School Diploma 28,3 34,5 69,2
Post-Secondary Certificate 14,3 17,4 35,3
Some College 8,0 9,7 26,1
Associate’s Degree 9,8 11,4 30,9
Bachelor’'s Degree 22,0 27,5 89,0
Post-Baccalaureate Certificate 2,1 2,6 7,9
Master's Degree 5,5 7,0 27,1
Post-Master’s Certificate 0,7 0,8 31
First Professional Degree 1,7 1,9 51
Doctoral Degree 3,4 3,8 12,7
Post-Doctoral Training 2,8 3,2 8,3
Total 9,0 10,9 28,1

A great advantage of the O*NET is the fact thatlatabase has been formed since 2003, and
at least since 2005 is consistent in time both ftben point-of-view of job characteristics
examined and from the point-of-view of the classifion of occupations. The EPC has been
thus in position to use the O*NET database alsoaimalysing changes of qualification
requirements within occupations. The EPC have éwved to analyse data from older D.O.T.
surveys (implemented every ten years in 1950-1%8® to compare them with current
O*NET data, so as to examine long-term changesimitdtcupations, however without
success, as the older and newest surveys aredousistent (particularly in the classification
of occupations and in the assessment of qualiinagquirements).

BIBB/BAUA Erwerbstéatigenbefragung

Data coming from the German 2006 Employment Suiwegre see Chapter 1.3 @iBB)
have been also used for defining tifeahd 29 dimensions of the OSP. The data of active
respondents are transformable both to the NACEsiflestion (38 sectors) as well as to the
ISCO 3 digits occupational classification (abou0-lPO groups of occupations). TABLE 2
only illustrates one aspect of this approach, tlaéching between qualification required and
actually achieved has been acceptable for morettathirds of respondents.

TABLE 2 Relationship between qualification requiredand achieved
BIBB/BAUA Erwebstatigenbefragung

What is the highest level of Comparison of last qualification with present job
education vou have attained” | Presentjob matches with what — Present jobis related to the  Present job has nothing to do Total
the qualification prepares for qualification with the qualification

Primary - ISCED (+1 0.1% 0.0% 0.0% 0.1%
Lower secondary - ISCED 2 0,0%% 0.0% 0,0%% 0,1%
Upper secondary - ISCED 3C 15,3% 17.2% 19.2% 51,7%
Upper secondary - [ISCED 3AB+4 3,53% 3,3% 34% 10.4%
Tertiary - ISCED 3B 4.3% 4.3% 3.3% 12,7%
Higher short - ISCED 5A short 3.6% 4.6% 22% 10,3%
Higher long - ISCED 5A long + 6 5,0% 5.9% 2.7% 14.6%
Total 31.8% 37.1% 31.1% 100.0%

26




Kvalifikace

One of the objectives of the Czech suriamlifikace 2008vas to develop, test and make an
empirical map of Qualification Profiles of jobs sting in the Czech Republic at the turn of
2008. The survey replicated the three questionsitadpaalification contained in the ESS-2 in
2004-2005 and added further two questioftat education do you consider to be the most
appropriate for the job you are currently doin¢fhe answers involved 12 different levels of
education or types of school ranging from incomgledsic education to a doctoral degree so
as to cover the widest possible spectrum of op}fjarsdHow does your qualification meet
your current job requirements@hree answers possible — adequate qualificatiogr-o
qualification, and under-qualification).

The data provided biKvalifikace 2008have also made possible to explore the relationship
between education attained by the respondent anchedn required by the job. Although the
analysis has confirmed a close relationship betvileetwo characteristics, at the same time it
has pointed to certain stereotypes in assessingficai@on requirements that are influenced
by specific traditional features of the Czech etiocasystem. This is not exclusively Czech
situation, as similar stereotypes exist also ineptltountries. These stereotypes are
manifested, on the one hand, by certain helplessmreshe part of respondents as regards the
choice of less traditional levels or types of ediwcaabout which they might not have enough
information — e.g. follow-up courses, post-secopdstudies, tertiary professional schools,
bachelor programmes. On the other hand, specifeldeof education are traditionally linked
to a specific length of study leading to their amtt@ent, and post-compulsory education
lasting 3 and 4-5 years is required far more thaother European countries.

TABLE 3
Relationship between education required and its legth
Kvalifikace 2007/08, Czech Republic
- i - ire?
What level of education do you How many years of post-compulsory education doesyour job require?
ink i i A e

think is adequate for your job? 0 <lyear 2years 3years 4-5years 6-7years 8-9yearyeHis Total |Z§;ﬂ
Basic education suffices 5,9% 0,5% 6,4% 0,1
Upper secondary up to 3 years 3,0% 2,5% 3,1% 3, 7% 12,3% 1,6
Up.Sec. without maturita, 3+ yeals 2,5% 2,8% 2,2% 20,6%1,9% 30,0% 2,6
Up.Sec. with maturita — vocationgl 0,7% 0,9% 3,7% 4,8% 0,1% 35
Up.Sec. with maturita — technical 1,3% 0,7% 2,5% 15,4% ,5%0 20,4% 41
Up.Sec. with maturita — general 0,7% 0,2% 0,4% 2,0% 0,1% 3,4% 35
Maturita study for apprentices 0,2% 0,2% 0,2% 0,1% 0,71% 6 3
Post-maturita programmes 0,2% 0,2% 1,1% 0,4% 1,9% 45
Tertiary not HE 0,5% 0,5% 0,2% 1,2% 6,0
HE — bachelor’s 1,2% 0,8% 0,9% 2,9% 6,3
HE — master’s 1,6% 7,1% 1,8% 10,5% 8,5
HE — doctoral or similar 0,1% 0,3% 0,4% 10,0
Total 114% 8,5% 75% 313% 271% 4,0% 8,3% 2,1% | 100,0% 3,6

The data provided were translated into an eightetegscale corresponding to EQF
definitions, and then they were weighed to becoepeasentative of the working population
in the Czech Republic. A comparison of the resoiltboth the Czech ESS-2 aidalifikace

2008 provided conclusions similar to those resultingnir other analyses. When jobs are
divided into eight levels of qualification requirents, the resulting curves expressing the
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intensity levels are very similar. Virtually idecdl is also the overall average level of
gualification requirements of around four in bo#ses.

The synthesis

The final step in defining the level of qualificati requirements has been a synthesis of all
approaches under review and the development ofwdtaat vertical indicator on the eight-
degree scale as described by the EQF. Howevdrjsndport the eight-degree scale has been
transformed (aggregated) to a three-degree soale (hedium and high qualification) as
required by the Core project.

The main problem has concerned the weight thaintigidual approaches represented in the
synthetic indicator should have, since their reteeain terms of the Europe-wide context
varies significantly. Although the EPC have manaigedbtain a lot of new information about
them during data processing and ensuing analytrogk, it has not been possible to identify
their relevant weights on this basis, as such a wawyld still remain subjective to a large
degree. Therefore the EPC have developed by mdaasfaxctor analysis as an important
means of guidance a statistical model determinivay tmutual relationship, and tested its
consistency. Only on this basis the resulting sstithindicator could have been set, and some
important conclusions arrived at.

First of all, the relationship between the five aggrhes applied (ESS, O*NET, BLS, BIBB,
Kvalifikace) is so close that they may be expredsga single, very robust factor covering,
en bloc,86 % of all information about the qualificationgterements. This confirms a high
level of consistency of this model, and enabletousstablish an overall (synthetic) indicator
of qualification requirements for each occupatiogadup. The analysis has also shown the
weight of respective surveys in the factor modelicwhhas become very important for
determining the weight of each of the surveys i fihal model of the i dimension of the
OSP. Further criteria include the robustness gdeetive surveys, their international/national
character, the possibility to be used for the dyisaton of changes of qualification
requirements within occupations etc.

In the final model of the *ldimension of OSPs the most important role is pldyg the data
from theEuropean Social Surve§eSS) that account for 25 % of the informationteamed in
the resultant indicator, and are at the core ofctbster. They are followed by the data form
the German and both American surveys, all of theooanting for 20 %, the Czech survey
has the least weight, accounting for 15 %.

The following Figure illustrates the proportion @é&spective levels of qualification

requirements for 27 EU countries correspondinght jobs structure by sector (NACE; 38
sectors) and by occupation (ISCO 3 digit) and thaalification requirements in 2010. At the
same time, its colour coding indicates the aggregatf the eight-level scale to the three-
level scale (Low, Medium and High) adopted in thereCproject.
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Second, various approaches have led to somewHatetif results as regards the ranking of
gualification requirements of groups of occupatioms the eight-degree scale. These
differences are smaller for some occupational gsoftipe smallest size of the span is only
0.03 points), while for others they are larger (thmest size of the span is 1.56 points).
However, the differences are not such as to imiheirconsistency of the evaluation of all
occupational groups and their ranking on the sf{tle average size of the span is 0.61).
Moreover, the average level and length of educattained by job holders is closely related
to the resultant indicator of qualification requirents of their jobs. This relatively strong
relationship is yet another confirmation of a hdggree of the consistency and credibility of
the synthetic indicator.

In order to illustrate what difference the sectpedfic approach makes when determining an
occupational skills profile, the same example isdugroughout in this chapter as well as in
Chapter 3. It compares three occupational skiltdiless, determined for the sector NACE 22
Publishing, printing and reproduction of recordeedm across all occupational groups, for
the occupational group ISCO 248riters and creative or performing artisecross all
sectors, and for the occupational group ISCO 24%ifp in the sector NACE 22. (The result
concerning the first dimensidrevel of Qualification Requiremenis indicated in FIGURE
4.)
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FIGURE 4 Dimension | — Level of Qualification Requrements

Level of qualification requirements
EU27+NO+CH, 2010
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Figure 4 clearly indicates the effect of the sesgecific approach as applied by Occupational $kill
Profiles. The proportion of eight EQF levels of kifization requirements taken for the whole NACE
22 sector — that is irrespective of occupationaugrrequired — is indicated in green, and for whole
occupational group ISCO 245 — again irrespectivihefsector required — in red. However, when hoth
parameters are taken into account at the same wmen qualification requirements are determined
for one occupational group (ISCO 245) within onetae(NACE 22) only, that is when the sector-

specific approach is applied, the results changte quarkedly as indicated in mauve. (The same
colour scheme is also used for other figures.)
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2.1.2 Dimension Il — Field of Education/Training

BOX 12 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

The second Dimension describes the field of edoé4taining. Again, a relative, percentage
distribution of the given occupation across varidetds is indicated (i.e. the total making
100 %). The fourteen groups of fields of educatao training (see BOX 12) have been
defined according to the International Standardss€ifecation of Education (ISCED). The
difference made by the sector-specific approashdsvn in FIGURE 5.
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Field of Education / Training
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FIGURE 5 Dimension Il — Field of Education/Training
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2.2 Main Characteristics

As already stated, the EQF describes qualificattguirements in terms of learning outcomes
(Cedefop 2009). The basic structure of qualifiaatioofiles follows the structure of the EQF
not only vertically, by using its eight levels, balso horizontally, by structuring relevant
O*NET data into three dimensions — knowledge, skilhd competence — as defined by the
EQF.

Although learning outcomes have been differentiatéalthree different categories (described
each in a separate column), they still form a cantm, and should be¢ad across— “this is
the knowledge that is used with the skills in #rsa of competentéMike Coles 2007, 2).
“Reading across the EQF descriptors for the (givemg¢l we find the knowledge acquired is
first defined. This knowledge is used in ways dlesdrin the second column where cognitive
and practical skills depend on it. The applicatiohthese skills (and knowledge) is carried
out in contexts defined in the third column in teyfoer example, of the level of autonomy and
responsibility that has to be exercis€ibid, 13).

The structuring of O*NET data has been relativelsaightforward as regards the first
category, knowledge As regards the other two categories, it has beecessary to
differentiate betweeskills andcompetenceand to handle adequately generic skills, strgssin
their importance.

2.2.1 Dimension Il — Knowledge

As defined by the EQF khowledgemeans the outcome of the assimilation of infororati
through learning. Knowledge is the body of factsgples and theories and practices that is
related to a field of work or study. In the contextthe EQF, it is described as theoretical
and/or factual.”

This dimension is structured into 8 main areas rawedge, further subdivided to 32 sub-
areas (BOX 13). Its structuring is based on theesponding part of the O*NET model
(originally containing 10 areas sub-divided to 8®-&reas), however adapted to the structure
of the ISCED classification (originally 8 areasther sub-divided to 25 sub-areas).

BOX 13 Dimension Il Knowledge — 8 main areas an@2 sub-areas

Education and Training:
Education and training

Humanities and Art:
Fine arts, Communications and media, Design, English languddistory and archaeology
Philosophy and theology

Social science, economics and law:
PsychologySociology and anthropology, Economics and accogntiaw and government

Science, mathematics and informatics:
Biology, Physics, Chemistry, Geography, Mathematics

Technology, production and construction:
Production and processing, Food production, Computed electronics, Engineering and technology,
Mechanical, Building and construction
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Business, administration and management:
Administration and management, Clerical, Salesmaatketing, Personnel and human resources

Health and social care:
Medicine and dentistry, Therapy and counselling

Service:
Customer and personal service, Public safety anutigg Telecommunications, Transportation

For knowledge, two characteristics are indicatdue kevel required (relating to the
complexity of the occupation), and thenportance for the given occupation. Both
characteristics are indicated as percentage valgshown in FIGURE 6.

FIGURE 6 Dimension Il — Knowledge

Level of Knowledge
EU27+NO+CH,

SS8%S§ Educationand Training
Design £

Native L

FineArts |
Historyand Archeology F
Philosophy and Theology
Communications and Media
Economics and Accounting E
Psychology E

Sociologyand Anthropology ' ' : - : -
5w 3nd GOvernment | s ' | ﬂ NACE22
Mathematics - i 5C0245

Physics i 1
i U 5C02§5 for NACE ZZj

02 Arts and
Humanities

xiences,
and law

03 Social

e

Y
Biology
Geography
Production and Processing :
Food Production femes
Computers and Electronics k
Engineering and Technology
Building and Construction s
Mechanical
Medicine and Dentistry
Therapy and Counseling
Customerand Personal Service §
Transportation k
Public Safetyand Security
Telecommunications
ionand k

04 Sciences,
andC

Techmology,

Pr

h
servic. Production and  Mathematics | Economy

06
Helat 05Engineering,

07 Services | es

Qerical F
Sales and Marketing [
Personnel and Human Resources

08
Bussiness
and
Manageme
nt

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75%

34



Importance of Knowledge
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2.2.2 Dimension IV — Skills

As defined by the EQF skills means the ability to apply knowledge and use know-to
complete tasks and solve problems. In the contéxthe EQF, skills are described as
cognitive (involving the use of logical, intuitivend creative thinking) or practical (involving
manual dexterity and the use of methods, matetiaids and instruments).”

While the EQF makes distinction only between cagaiind practical skills, the structuring
of this categoryhas to be more detailed and explicitly focused elevant generic skills.
Therefore key competences for lifelong learning ¥804) have been taken into account as
far as possible — that is unless they come undecdtegoryCompetencer are not supported
by O*NET characteristics.

BOX 14 Key competences for lifelong learning
Recommendatiomf the European Parliament and of the Council, ®fecember
2006
The Recommendation defines eight main domains:
the category Skills contains five of the@dmmunication in the mother tongue, Communication i
foreign languages, ICT/digital competencies, Nurogrand competencies in mathematics, science
and technology, and Learning to leyn
two fall under the category Competenc&elfse of entrepreneurship and initiative, and
Interpersonal/social and civic competengijes
one is not supported by O*NET characteristi@giferal culture/cultural awareness and expresgion
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As a result, the Dimension IV — Skills is strucdireas follows: Cognitive skills,
Communication in the mother language, Communicatidoreign languagesf\umeracy and
basic SMT (science, mathematics, and technologyjcemis, ICT (Information and
Communication Technologies)/digital skills, Leagnio learn,andPractical skills.

Relevant O*NET partsBasic Skills and Cross-Functional Skillshave been used. Two
characteristics are indicated, tHeevel required (relating to the complexity of the
job/occupation) and thienportancefor the given job (occupation), both as percentajaes.
FIGURE 7 illustrates two dimensions — Skills anchpetence.

FIGURE 7 Dimension IV — Skills and Dimension V — Cmpetence
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2.2.3 Dimension V — Competence

As defined by the EQF,competenceneans the proven ability to use knowledge, skitild a
personal, social and/or methodological abilitiesvork or study situations and in professional
and personal development. In the context of the E@mpetence is described in terms of
responsibility and autonomy’Although the termcompetences often used in a narrower
sense (and then also in the plural), the abovenitiefa reflects the consensus that there is a
certain progression between the three categorres enly knowledge, but also skills needed
for its application, and also other abilities (sdcand personal competences, attitudes and
values) indispensable for professional conduct.

Especially in European countries (as Germany, saacd the Netherlands) “competence is
defined as “capacity” in relation to a broad octiopal field. It is a multi-dimensional
concept, combining different forms of knowledge akills, as well as social and personal
gualities. It relates to a person’s ability to dramv multiple resources to deal with a given
work situation (Cedefop 2009, p. 19)". This broafimition is an outcome of a quite long
development. Compare f.i. two short quotations (iy; D.S./Salganik, L. H. (Eds.), 2001):
~,competence can generally be understood as knowléidges experience times power of
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judgment” and “competences generally imply comp@etion systems encompassing not only
knowledge and skills, but also strategies and negtineeded to apply knowledge and skills,
as well as appropriate emotions and the effeclferegulation of these competences”.

In order to differentiate the abilities coming undbe categoryCompetencedrom other
abilities coming under the categoBkills, respective detailed descriptors defining the eight
EQF levels of have been used for guidance (BOX 15).

Relevant O*NET characteristics relating to respbifisy and autonomy (as defined by EQF
descriptor) shave been further structured imtersonal abilities, Social abilitiesand
Methodological abilities Only one characteristic, the importance, is iatéd, again as a
percentage value.

BOX 15 EQF descriptors defining eight levels of theategory Competence

They include f.i.: Innovation, Creativity, Intetyj Authority, Leadership, Independence, Taking
responsibility for managing professional developmédraking responsibility for the evaluation apd
improvement, Taking responsibility for completioh tasks, Reviewing and developing performance
of self and others, Exercising self-managementiwithe guidelines, Exercising management and
supervision in contexts where there is unpredietabhange, Supervising work of others,
Working/studying with some autonomy, Taking resghifis/ for decision-making in unpredictable
conditions, Adapting own behaviour to circumstanoesolving problems.

2.3 Supplementary Characteristics

The last two dimensions of occupational skills pesfhave a rather different character. They
try to define certain general qualities of the {obcupation) which may (or may not) more or
less correspond to those of the job holder. As lbthensions focus on the relationship
between the job and the job holder, they can plagsitive role in choosing the job and in the
resulting match between them. Thus they can fitfisgpplement the previous more specific
characteristics, and considerably extend the ovasd of occupational skills profiles. The
characteristics of both dimensions are expresseghaadex with values ranging from 0 to
100, showing the strength of the given profile demtation, and they can be aggregated at
levels such as the group of occupations, the sectibre whole economy.

2.3.1 Dimension VI — Occupational Interests

This dimensions based on the theory of careers and vocatiorateHhHormulated by John L.

Holland (1973 and 1999). According to it, preferenéor work environment are related to six
distinct personality types which can be used taules both persons and work environment:
Realistic, Investigative, Artistic, Social, Entegang, and Conventional(usually referred to

by their first letters: R-I-A-S-E-C). Any person wld be described as having interests
associated with each of the six types in a desogndider of preference; this assumption
allows Holland codes to be used to describe 72ferdifit personality patterns. As also
description of jobs and occupations is treatedhindame way, that is how it corresponds with
each of the six types, the Holland model has beeptad by the U.S. Department of Labor
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for categorizing jobs and occupations relativenterests, and has also become an important

component in a comprehensive online job searclesy&*NET.

Describing all occupations in terms of the six pesdity types allowed to analyse the
relationship among individual types not only ofsmrs (job holders) but also of occupations
(TABLE 6). It appears that the most opposed are Rwalistic and Social types of
occupations (Pearson's correlation for 750 indi@idiccupation is —0.63), followed by a pair
of Realistic and Enterprising types (—0.58) andhthwith a little margin Realistic and Artistic

types (—0.42) and Conventional and Artistic type®40). Conversely closest pair is made of

Social and Artistic types+0.32).

TABLE 6Relationship between the six personality ad work environment
(occupation) types

[Pearson Correlation]

Realistic Investigative Artiztic Social Enterprizing | Conwvertional
Feslistic -0,42 -0,63 -0,58
Investigative -0,30
Artistic 0,32 -0,40
Social 0,29
Enterprizing 0,27
conyentionsl

In 2008 among all 750 occupations the highest @eenadex value was acquired by Reali

stic

type occupations (index is 65) that are also thetnetean-cut, which means for example

more than a quarter of occupations reaches Reatgte in the maximum value of index 1

00.

Conventional type occupations are following withdestance. Conversely Artistic type

occupations have the significantly lowest value.
BOX 16 defines the six personality and work enwnamt (occupation) types. As ea

ch

person, also each occupation can contain charstotsrof more than one type, although one
type usually prevails or even dominates and defineccupation from the point-of-view of

occupational interests.

BOX 16 Six personality and work environment (occuption) types

Realistic(practical, physical, hands-on, tool-oriented) gutions frequently involve work activitigs

that include practical, hands-on problems and swlst They often deal with plants, animals, and

real-world materials like wood, tools, and machinevlany of the occupations require worki

outside, and do not involve a lot of paperwork asrking closely with others. Accordingly, the

ng

holders of realistic occupations like to work wahimals, tools, or machines; generally avoid social

activities like teaching, healing, and informinghets; have good skills in working with too
mechanical or electrical drawings, machines, ontsland animals; value practical things you

S,
can

see, touch, and use like plants and animals, tegjsipment, or machines; and see themselvas as

practical, mechanical, and realistic.

Investigative(analytical, intellectual, scientific, exploratjveccupations frequently involve working

with ideas, and require an extensive amount okthin These occupations can involve searching for

facts and figuring out problems mentally. Accordynghe holders of investigative occupation like
study and solve math or science problems; genesablid leading, selling, or persuading people;
good at understanding and solving science and pratiiems; value science; and see themselve
precise, scientific, and intellectual.

38

are
S as




Artistic (creative, original, independent, chaotic) occiquest frequently involve working with forms,
designs and patterns. They often require self-asgiva and the work can be done without followjng
a clear set of rules. Accordingly, the holders risac occupation like to do creative activitiekel
art, drama, crafts, dance, music, or creative mgijtigenerally avoid highly ordered or repetitive
activities; have good artistic abilities in creatiwriting, drama, crafts, music, or art; value the
creative arts like drama, music, art, or the warkesreative writers; and see themselves as expressi
original, and independent.

Social (cooperative, supporting, helping, healing/nurtgyioccupations frequently involve working
with, communicating with, and teaching people. Ehexcupations often involve helping or
providing service to others. Accordingly, the haoklef social occupations like to do things to help
people like, teaching, nursing, or giving first airoviding information; generally avoid using
machines, tools, or animals to achieve a goal,gacd at teaching, counseling, nursing, or giving
information; value helping people and solving sbgeoblems; and see themselves as helpful,
friendly, and trustworthy.

Enterprising (competitive environments, leadership, persuadioggupations frequently involve
starting up and carrying out projects. These odioips can involve leading people and making many
decisions. Sometimes they require risk taking dtehadeal with business. Accordingly, the holders

of enterprising occupations like to lead and petsuaeople, and to sell things and ideas; generally
avoid activities that require careful observationl acientific, analytical thinking; are good atdewsy
people and selling things or ideas; value succasgalitics, leadership, or business; and [see
themselves as energetic, ambitious, and sociable.

Conventional (detail-oriented, organizing, clerical) occupatiofiequently involve following set
procedures and routines. These occupations candmelorking with data and details more than with
ideas. Usually there is a clear line of authora@yfdllow. Accordingly, the holders of conventional
occupations like to work with numbers, records,nwchines in a set, orderly way and generglly

avoid ambiguous, unstructured activities; are gapdorking with written records and numbers in a

systematic, orderly way; value success in businasd; see themselves as orderly, and good at
following a set plan.

FIGURE 8 illustrates an example of determining thieension.
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FIGURE 8 Dimension VI — Occupational Interests
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2.3.2 Dimension VIl — Work Values

Going beyond the domain of Occupational Intergbis,dimension Work Values — based on
the theory of work adjustment (Davies and Lofqui884) — characterises another aspect of
the relationship between the job and the job haldatr can also considerably affect the “fit”
of an individual to a particular occupation. It atwes an individual’'s evaluation of the
importance of work activities, of the nature of twerk (e.g., authority, creativity), and of
conditions of the work environment (e.g., compeonsatadvancement potential). In order to
achieve a good “fit” (that is both a satisfactogrfprmance and job satisfaction), preferences
and expectations of an individual, his/heeeds should match corresponding stimulus
conditions associated with the maintenance of wahkavior, calledeinforcers(Smith and
Campbell 2006).

For each O*NET occupational unit its need profites lbeen derived from job analysts” ratings
of the degree to which the occupational unit insgio@ reinforces (i.e. provides employees
with) each of the twenty-one defined needs. Fusthigrdistinct meaningful values have been
identified from need reinforcers through strategslimensional analyses, and finally the
resulting Occupational Reinforcer Patterns (McGépwal. 1999) have been formed. Also two
identical assessment instruments for job holdersr¥mportance Profiler for computerised

administration and scoring, and Work Importancedtoc for card sort administration and

scoring), directly linked to O*NET, have been depad by the US Department of Labor.

The six Work Values can be modelled as three dimasswhere each dimension includes
polar opposite work values. The three pairs of pa@posites (Rounds 1981) are:
Relationshipsversus Recognition Independenceversus Support and Achievementversus
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Working Conditionsilt is thus possible to represent this dimenswbork Values, in a similar
way as the preceding dimension, Occupational Istere

BOX 17 summarises six Work Values and twenty-onedNReinforcers together with their
defining statements.

BOX 17 Work value: Need reinforcer and associatedtatements

Achievement Occupations that satisfy this work value arestssoriented and allow employees

to use their strongest abilities, giving them difigeof accomplishment
Ability utilization Workers on this job make usétheir individual abilities
Achievement Workers on this job get a feeling @fanplishment

Working conditionsOccupations that satisfy this work value offeb jsecurity and good working

conditions
Activity Workers on this job are busy all the time
Independence Workers on this job do their workalo
Variety Workers on this job have something différ® do every day
Compensation Workers on this job are paid wetldmparison with other workers
Security Workers on this job have steady employmen

Working conditions Workers on this job have goaatking conditions

Recognition: Occupations that satisfy this work value offer aatement, potential far
leadership, and are often considered prestigious

Advancement Workers on this job have opportunitesadvancement

Recognition Workers on this job receive recognitior the work they do

Authority Workers on this job give directions andtructions to others

Social status Workers on this job are looked ugbyoothers in their company and their
community

Relationships: Occupations that satisfy this work value allow &gpes to provide services to
others and work with co-workers in a friendly namgpetitive environment.

Co-workers Workers on this job have co-workers &hmeasy to get along with

Social service Workers on this job have work whbey do things for other people

Moral values Workers on this job are never presbtwedo things that go against their sense

of right and wrong

Support: Occupations that satisfy this work value offer@onive management that stands
behind employees.
Company policies  Workers on this job are treatédyf by the company
Supervision human Workers on this job hewygervisors who back up their workers with
relations management
Supervision technical Workers on this job haveessvgors who train their workers well

Independence: Occupations that satisfy this work value allow &gpes to work on their own
and make decisions

Creativity Workers on this job try out their owdels
Responsibility Workers on this job make decisiongheir own
Autonomy Workers on this job plan their work wiittle supervision

FIGURE 9 illustrates an example of determining thieension.
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FIGURE 9 Dimension VIl — Work Values
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3. Problems of Transposition and Aggregation

This chapter tries to explain the described compdid methodological process of
transposition and aggregation by using a specKanmple that illustrates and justifies both
propositions of the EPC approach: first, that inecessary to determine occupational skills
profiles at the lowest possible level, preferablyimalividual occupations (as defined by the
SOC), and second, that their aggregation at thepatmnal group level has to be sector-
specific (using occupational weighting in order rt@intain the specificity of individual
occupations)lt shows how different results can be arrived ati@ respective dimensions of
occupational skills profiles. More details (withnse mathematics formulas) can be found in
the Annex A.1.

The sector NACE 2Publishing, printing & reproduction of recorded madsee BOX 18)
and the occupational group ISCO 2A&iters and creative or performing artis(ene of the
most important groups of occupations within thetgee also see BOX 17) have been chosen
for the illustration, because they have been aedlys the first EPC full sector review.

BOX 18

NACE 22 Publishing, printing & reproduction of recorded media has been defined by NACE (rev

1.1) to include the following three clusters of idties: 22.1 Publishing, 22.2 Printing, 223

Reproduction of recorded media. This sector indugi@its engaged in the publishing of newspapers,
magazines, other periodicals, and books. In gentrage units, which are known as publishers, issue
copies of works for which they usually possess dgby. Works may be in one or more formats

including traditional print form and electronic for The printing activities print such products,
perform support activities, such as bookbindingtgimaking services, and data imaging. The support
activities included here are an integral part @& phinting industry, and a product that is an iraé
part of the printing industry is almost always pd®d by these operations. Though printing and
publishing can be carried out by the same unite{aspaper, for example), it is less and less the (cas
that these distinct activities are carried ouhie $ame physical location.

ISCO 245 Writers and creative or performing artists conceive and create or perform literary,
dramatic, musical and other works of art (Intermadii Standard Classification of Occupations. ILO,
Geneve 1988). Tasks performed usually include:ingrititerary works; appraising merits of literary
and other works of art; collecting information abourrent affairs and writing about them; sculpfi
painting, engraving, or creating cartoons; restppaintings; composing music; dancing or acting in
dramatic productions or directing such productiddgpervision of other workers may be includgd.
Occupations in this minor group are classified itite following unit groups (ISCO 4-digit): 2431
Authors, journalists and other writers, 2452 Sauipt painters and related artists, 2453 Composers,
musicians and singers, 2454 Choreographers anceidar@455 Film, stage and related actors [and
directors.

In this example, the composition of the unit groofpoccupations ISCO 245Authors,
journalists and other writerss discussed. Although it is the lowest ISCO lepessible, it
still contains such different occupations Asthor, Copywriter, Advertising, Critic, Editor,
Journalist, Writer and Technical writewhose occupational skills profiles are quite efiint.

If we go up to higher levels of classification, fas instance to the ISCO 3-digit level, far
more different occupations are mixed together. fiti@or group of occupations ISCO 245
includes besides ISCO 2451 also other unit grofipsa@upations as ISCO 2452, ISCO 2453,
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ISCO 2454 and ISCO 2455, that are for exanmsgaelptors, painters and related artists,
composers, musicians and singers, choreographets dancers, film, stage and related
actors and directorsThis conclusion is, of course, particularly tfioe still higher levels of
aggregation, for the 2-digit level of the sub-majooup of occupations 24 and even more for
the 1-digit level of the major group of occupatidhs

As all the three problems — of aggregation, traggjm and disaggregation — are intertwined,

it is necessary to explain in detail how to:

= link together the international and US classificasi of sectors/industries (NACE, used by
the Eurostat for European countries, and NAIRK&duin the USA),

= similarly link classifications for occupations (I8CGand SOC),
= use their linkage for comparing European and U$eptions.

Under the occupational group ISCO 245 it is possiblclassify 16 individual occupations as
defined by the US SOC (indicated in the twin-taidéow). And in the same way it is possible
to aggregate 4 relevant individual industries a#ndd at the fourth NAIRIC level into the
sector NACE 22. (If, for instance, instead of O*NE3FOC the Italian classification —
developed as a part of the projgntiagine sulle professiort be used, 19 occupations would
be classified from more than 800 occupations, ghaile far more detailed Czech
classificationKZAM - established in 1991 by adopting all four levelstlod ISCO 88 and
extending it by the fifth national level — be usé&, occupations of about 3500 occupational
units would be classified. It is obvious that theesof about one thousand of occupational
units suffices for disaggregating occupational gsodefined at a higher level.)

3.1 Transposition of US data to European classifi¢i@ns

TABLE 7 illustrates the first stage of the process. US taia been transposed by using two
correspondence tables, NACE to NAIRIC, and ISC@@C. The twin-table shows, first, the
employment in the US economy in 2006 for all SOCupations which map into ISCO 245,
and at the same time are under those NAIRIC indafidndustries which are aggregated to
NACE 22. Reading the table horizontally, total eoyphent (taken from the US data) is
indicated for each occupation, followed by the nembf jobs in the respective NAIRIC
individual industry, the last column to the rightdt is the sum of the previous four columns)
indicates the result transposed to the internatiolaasification — the sector NACE 22. The
same process is applied vertically: again, thd fiosv indicates total employment, further
sixteen rows indicate the position of respectiveupations; the last row, the sum of all jobs
in respective SOC occupations and NAIRIC individmalustries, is already transposed to the
occupational group ISCO 245, while the final tosaim (the last column to the right) is
transposed both to ISCO 245 and to NACE 22. Therskpart of the twin table repeats the
exercise for the projection for 2016.

TABLE 7 illustrates a very uneven distribution aflividual occupations in different sectors.
Those employed in occupations more or less akarttand literature represent more than 70
% of all jobs in the occupational group ISCO 24%50as sectors, in the whole economy,
whereasReporters and Corresponderdad Editors represent less than 18 % of jobs in this
occupational group. The latter, on the contrargresent in the sectétublishing, printing &
reproduction of recorded medi@NACE 22) more than 80 % of jobs in the whole
occupational group ISCO 245, whereas the formaresgmt less than 15 % (mosWriters
and Author}.
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An uneven distribution of occupations persistshia ten-year projection. According to it, for
example, the total employment in US economy witirgase by more than 10 % in the period
2006-2016 but the employment in the sector NACEvERdecrease by almost 15 %. Most
occupations in the occupational group ISCO 245 gritiw taken across sectors, in the whole
economy, but fall in the sector NACE 22. This iscalvhy the number of jobs in occupations
such aswriters, Technical Writers, Authors, Music Direcgaand Composens expected to
increase rapidly, while the number of jobs in oatignsReporters and Corresponderaad
Editorswill stagnate.

The table is, in fact, only part of a large mathased on US data and containing 352
industries defined at thé"NAIRIC level by 826 individual occupations definbgd SOC (out

of more than 290 thousand cells of the matrix metily be empty, of course). The large
matrix is then transposed into international classtions (used by EUROSTAT) and, at the
same time, aggregated into a smaller matrix comgiB8 NACE sectors used in European
projections at this moment and 106 occupationaligsaat the ISCO 3-digit level, which can
always find its counterpart in several SOC indiddoccupations. The “European” matrix
contains thus over 4 thousand cells, about 60 %herh have more than 50 jobs, further 3 %
of them have less than 50 jobs, about 37 % hajebwoat all (zero cells). All non-zero cells
that represent at least some jobs in Europe haie dhalification profiles determined for a
sector-specific group of occupations. In princigleere should be one for each non-zero cell,
and as their proportion is 60 %, this would makaadt 3000 non-zero cells. In practice we
will establish an occupational skills profile onfgr those cells where the number of jobs
(employment) is at least 0,01 % of the total jobmgIloyed in Europe (EU 27 + Norway +
Switzerland) that is more than 23,5 thousand jobpleyed.

45



TABLE 7 Transposition of US data to European lassifications
Jabs | Employment in US Econeimy 2006 Tekal Privtivg ard Merwfachaing Mewesneper,  Sound Pubbishing,
by industiles and by occupation employment,  |relsted and periodical,  recording  |peinding &
for sector MACE 22 all ‘warkers =upport reproducng  book, and industries. repeoduction
and group of sccupations 1SCO 245 aciivites mat.;nehc and direciory of recarded
(Employment Projection 2006-2016. US ALE 2007) apiicatmarks jpukishers A
SO condg 20HG HAIRI] Total ik 46 5111 S22 HACE 22
004000 |Total, all cocupations, USA2006 | 150620178 @ 635000 4100 660300 20300 1357600
Z7-11 |Ad Direclors 77 8aE! 123 5 50| 7 B 754
1M [Cratt Ardiste 8816} _ 50
27103 |Fine Arists, Inchuding Painters, Sculptors, and Hus an 33t 1174 1174
271019 |Addizts and Related Workers, All Other 13 799: <50
27-211 |Actors 70 0a30; BS 5]
332 |Producers and drectors 3074 334 B35 962
272031 |Dancers 149 767 =5
275052 |Choveogrsphers 20 424: =80
272041 |Music Diectors and Compossrs 53 005% 283 289
27-2042 |Musicians and Sgers 196 330! =40
27-3021 |Broadoast Mews Anakets 7 724: 314 314
27-FA2 Reporters and Correspordents 52 H2: E= L] EER
27-304Y [EdRors 11 511§ 453 52 S2 414 294 GO 222
27-T047 [Techrical Vurilers 49151 74 180 2EHIE 2662
27-3043 friters and fudors 135 ?""35 & 206 76 (L
27-3099 |Media and Commmnicetion Yiorkers, Al Other 35 660: 112 92 204
I5C0 745 [Vsrilers and creglive o performing artists 16 9747 [ETF FIE 167367 1614 120 H3
Jobs / Employment in US Economy 2076 Total Prirding snd Manutactuing Mewsgsger,  Solnd Publizhing,
by industries and by scoupation employment,  |related anl perlodecal, recarding peirding 2
for sector MACE 27 all waorkers Supgart reproducng book, &nd industries regroduction
and group of sccupations ISCO 245 acliviizs megnetic and: | direclary of recorded
{ Empiayment Brojection 2006-2016, US ALE 2007) opticemeda puliishers etk
SOC cold 201G 1A IR Total 3231 3346 5111 5132 IACE 22
900000 [Total, all occupations, Usazme 1 WEZ WA AT M0 MG 000 TN 11esTen
ZF-1011 (A Direclars 84 670: ary 5305 B3 B 336
2r-1012 |Craft Aists 3 523 =50
2710173 |Fine Adists, Including Panters, Sodptors, and Hus 3 i 1 065 1 066
271119 |Ardists snd Relsted Woarkers, All Cther 14 955: =50
272 |Actors A 141: 56 56
27-212 |Producers and drectors 103 380 128 558 Qa4
27-2031 |Dancers M B43: i)
272032 |Choeeographers 02T =50
27-2041 |Music Directors and Composers 76 763; 288 256
272042 Irusicians and Singars 6172 =5
205021 (Broadoest Meves Snabeats 81841 272 272
27.53002 |Reporiers and Correspondents 592211 3E 05 38051
27-3041 |Edeors 124 275: =7 =1 52 BOE 260 53 483
27-3042 |Technical Wikers 53 741 29 157 2 601 2817
27-3043 (Writers and Authors 152 552 7 552 153 772
273000 |Mesin and Communicetion Yorkers, All Other 308451 &0 &2 170
IS0 245 [Writers and crestive of perionming arists 1103 217 14017 FiTad 108 p0z " 1425 111 126

Note 1: For statistical reasons the table doesomtiain data for cells containing fewer than 56esa
Note 2: Five occupations have no or very low emplent (less than 50) in the sector NACE

(although they are quite numerous in other sectams) are not included in the employment of
sector NACE 22. Respective cells are coloured @y.gr

22
the

It is necessary to be aware of two things. On ade, st is the wealth of information
contained in the large matrix based on US clasgibos NAIRIC and SOC, and also a great
difference in data availability between the USA &hdope. As there exist no corresponding
detailed data for Europe, the above table wouldHseen only limited to four overall values
indicated in the four corners of the table. Luckégough, due to the two correspondence
tables provided by the EPC, it has been possibleude the US detailed data and
classifications also for Europe. On the other siamyever, there exists a certain caveat. This
approach is limited to a strictly specified objeetito determine sector-specific occupational
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skills profiles, and it is not possible to transtee inner, US based contents of the table
neither to various countries nor over time.

To sum up the approach in different words, a qualiion profile for any ISCO 3-digit

occupational group represented in a given NACEoseist prepared by using knowledge
about how individual occupations (classified by 8@C and described by the O*NET) are
represented in those NAIRIC individual industridsieth correspond to a given NACE sector.

3.2 Constructing a sector-specific profile

TABLE 8 shows the second stage of the process: how a sgoific occupational skills
profile has been arrived at. As already statecklatively narrow occupational group ISCO
245 and the sector NACE 22 serve as an exampleeder, the table also illustrates how
different results have been obtained for the selme@nsions of occupational skills profiles.

To begin with, let us compare the occupationaliskitofile of the occupational group ISCO
24 Other Professionalvith those of ISCO 245%Vriters and creative or performing artists
(which is a part of ISCO 24) and of concrete SOCupations included in ISCO 245 (the
table indicates four examples of them). It is quitederstandable that their respective
occupational skills profiles differ a lot, as ISG45 jobs represent only about 15 % of all
ISCO 24 jobs. Due to other large groups (for instaiSCO 241Business professionals
ISCO 242Legal professional®r ISCO 244Social science and related professionatbe
whole occupational group ISCO 24 requires a higbeel of formal qualification, with a
strong role for economics and law, which is quiféedent from ISCO 245.

Similar marked differences also exist between tleeupational group ISCO 245 and
individual occupations contained in it. Some ocd¢igpes are quite demanding in terms of
qualification requirementsReporters and Correspondejjtsome only moderateyA¢tors.
Some occupations require education in Adtgr9, some in humanities or social sciences
(Producers and directojs At higher levels of aggregation, however, thiuga are closer to
the average or tilted towards predominant occupatigroups. Any marked individual
differences at the detailed occupational levelsggpressed.

Moreover, the representation of individual occupagi across sectors differs a lot as well. For
instanceReporters and Correspondengn(l the corresponding ISCO occupationirnalists)
represent only about 6 % of ISCO 245 jobs takeaszcall sectors, but one third of all jobs of
the sector NACE 2Publishing, printing and reproduction of recordeedag, as two third of
journalists work within this sector. On the conyrakctorsrepresenting almost 8 % of ISCO
245 jobs (taken across all sectors) are almostem@stent in the sector NACE 22. Whereas
the impact oReporters and Corresponderds the ISCO 245 profile is significant, the one of
actors is nil.

The occupationReporters and Correspondentgs a rather different occupational skills
profile compared to other occupations of the ISCAB ®ccupational group in the sector
NACE 22. From the point-of-view of the level of djfiaation requirements, the™level of
qualification requirements (that of a master's @eyprevails, while it is the"6level (that of

a bachelor’s degree) that prevails otherwise adfessccupational group. Similar differences
can be observed as regards fields of educatiamificai Whereas in the occupati®eporters
and Correspondentsostly graduates in social, media and culturalistudre sought-after, in
the occupational group ISCO 245 it is the gradustest studies that are required. Similarly,
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it is possible to find great differences when cormgpother dimensions of occupational skills
profiles.

As for the first proposition, the table shows thia¢ results concerning dimensions of an
occupational skills profile depend largely on tleedl of detail at which they have been
determined. Three levels have been consideredddmtie ISCO 2-digit and the ISCO 3-digit
levels (with 27 and 106 occupations respectivelgd adhe more detailed level of individual
occupations. In the left part of the table veryfatént outcomes are indicated: for the
occupational group ISCO 24, for the occupationaugr ISCO 245, and finally for four
individual occupations which all would come undee bccupational group 245Ae€tors, Art
directors, Producers and directors, Reportensd Correspondentgthese four occupations
have been selected out of the 16 SOC occupatiorhwbme under ISCO 245 according to
the correspondence tahle)

As for the second proposition, the sector-speeify of aggregation is illustrated using the
example of the sector NACE ZRublishing, printing and reproduction of recordeckdm
(which was the first one that the EPC analysedg difference in results is clearly shown by
comparing the columns headed ISCO 24 and ISCO th45€ on the left are based on results
for all sectors added together, whereas those errigiit are sector-specific, based on the
observed jobs weights for NACE 22, reflecting atfjols shares as classified by the SOC
and transposed to the ISCO 3-digit by using the E®@spondence table).
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TABLE 8

An example of a sector-specific profile

Occupational Skills Profile - OSP

Group of occupation

Individual occupation (SOC & ISCO 245)

NACE 22 specific

. 0SB OSP characteristics 15CO 24 [1SCO245 [ Actors [ AT [Producers| Reporters | \s00 45 | 15c0 24
dimensions directors |& Directors|& Corresp.

Low 0% 1% 4% 0% 0% 0% 0% 0%

Q w.'l ““ Meduim 13% 19% 55% S4% 24% 3% 9% 9%
Requi High 86% 80% 41% 46% 76% 97% 91% 90%
Average Years of Education 15,4 15,2 13,5 13,8 15,0 15,9 15,6 15,6

General no specific field 5% 8% 5% 6% 10% 11% 9% 9%

Art, fine/ applied 4% 36% 78% 48% 23% 4% 16% 13%

Humanities 8% 14% 5% 2% 10% 21% 24% 20%

Technical and engineering 10% 9% 1% 28% 13% 4% 7% 8%

Agriculture/ forestry 2% 1% 0% 0% 0% 5% 1% 2%

Teacher training/ education 3% 4% 1% 3% 3% 4% 5% 4%
Field of Education | Science/ mathematics/ computing etc 4% 1% 0% 0% 1% 2% 2% 2%
/ Training Medical/ health services/ nursing etc 3% 2% 0% 0% 0% 2% 2% 2%
Economics/ business/ administration 40% 5% 0% 6% 14% 6% 5% 14%

Social studies/ media/ culture 1% 17% 10% 6% 22% 36% 24% 22%

Law and legal services 9% 1% 0% 0% 1% 2% 2% 2%

Personal care services 1% 1% 0% 2% 2% 1% 1% 1%

Public order and safety 0% 0% 0% 0% 0% 1% 1% 1%

Transport and telecommunications 1% 1% 0% 0% 1% 1% 1% 1%

Education and Training 44% 51% 37% 61% 44% 44% 46% 46%

Arts and Humanities 35% S3% 55% S3% 45% 49% 52% 48%

Social sciences, Economy and Law 42% 35% 35% 22% 34% 35% 33% 34%

E Sciences, Math ics and Comp s 27% 25% 12% 20% 24% 27% 27% 28%

3 Engineering, Technology, Production anj 29% 28% 13% 42% 33% 23% 26% 27%

Helath services 18% 15% 16% 9% 8% 12% 12% 12%

Services 37% 34% 17% 33% 42% 36% 34% 34%

B i and M S0% 44% 24% 44% 49% 39% 41% 43%

Education and Training 40% 46% 34% 43% 37% 36% 42% 41%

Arts and Humanities 39% 59% 60% S6% S51% S57% S9% 55%

8 |Social sciences, Economy and Law 45% 34% 42% 21% 34% 32% 30% 32%

E Sci Math and Comp s 26% 21% 9% 16% 22% 22% 22% 23%

2 |Engineering, Technology, Production an| 30% 29% 15% 42% 35% 2% 27% 28%

g Helath services 18% 13% 10% 7% 6% 11% 1% 1%

Services 40% 37% 22% 36% 47% 38% 36% 36%

Bussi and M S0% 43% 24% 50% S53% 37% 38% 41%

Cognitive skills 60% 60% 45% 54% S7% S4% 56% S6%

Communication in the mother language 39% 40% 23% 38% 46% 35% 35% 35%

= Comunication in foreign languages 63% 70% 52% 49% 54% 59% 55% S4%

3 Numeracy & basic SMT concepts 17% 16% 9% 8% 15% 1% 18% 17%

ICT/digital 43% 32% 6% 39% 37% 27% 32% 34%

Learning to learn 13% 9% 1% 3% 20% 10% 7% 9%

Practical skills 52% 64% 63% 61% 59% 52% S54% S53%

Cognitive skills 70% 68% 53% 65% 69% 64% 64% 65%

~ Communication in the mother language 47% 47% 29% 46% S54% 44% 44% 44%

2 |Comunication in foreign languages 78% 82% 73% 76% 81% 86% 80% 79%

g Numeracy & basic SMT concepts 16% 17% 8% 10% 17% 1% 17% 17%

g ICT/digital 46% 30% 5% 41% 37% 25% 30% 33%

= |Learning to learn 13% 11% 1% 4% 19% 10% 10% 11%

Practical skills S52% 63% 70% 61% S6% 46% 49% 49%

Personal abilties 73% 77% 80% 7% 80% 76% 76% 75%

Social abilties 57% 59% 64% 65% 65% S7% 56% S6%

Methodological abilities S56% S56% 49% 61% 71% 53% S6% S56%

Realistic 14% 17% 28% 33% 18% 11% 10% 1%

Investigative 40% 23% 6% 6% 9% S50% 29% 30%

Occupational |Artistic 27% 89% 95% 100% 70% 89% 90% 76%
Interests Social 41% 25% 33% 22% 31% 28% 21% 22%
Enterprising 69% 69% 61% 89% 98% 56% 73% 73%

Conventional 67% 32% 11% 33% 48% 33% 42% 49%

Achievement 68% 74% 78% 83% 76% 78% 74% 73%

Working Conditions 63% 59% 53% 81% 69% 58% 58% 59%

Woricvalaas Recognition 61% 63% 61% 67% 77% 72% 67% 66%
Relationships 68% 57% 83% 45% 69% 39% 48% 52%

Support S6% 37% 17% 39% 42% 39% 45% 47%

Independence 69% 70% 61% 89% 81% 67% 77% 75%

Note 1: The characteristics of the first two dimens — Level of Qualification Requirements and

Field of Education/Training — indicate a relatiyercentage distribution of jobs (the sum of

respective column — for all 8 EQF levels or for &4 fields of education — makes 100 %). T
characteristics of the remaining five dimension&Krowledge, Skills, Competence, Occupatio
Interests, and Work Values — indicate the requlieed| of the characteristics in question. Although
the O*NET data set the characteristics were expteby different scales (e.g. 0-6, 0-5, 1-7 etbgyt
have been converted to percentage values 0 % 94.@6r their presentation, to make them m

understandable and, in particular, comparable.

Note 2: The column “Group of occupation” coverssaittors.
Note 3: As for the column “Individual occupationdS)”, we have to remember that O*NET defin

characteristics for individual occupations regasslef the sector.
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4. Presentation of outcomes

In the core project the Cambridge Econometrics theeE3SME model whose structure of
sectors is based on the classification NACE RevIh& number of sectors has been reduced
by different aggregations to 41. The EPC use theesaassification, however the number of
sector has been further reduced to 38, as thres phsectors had to be united due to data
limitations. The first united sector puts togetlsectors Pharmaceuticals (10 — number of
sector in E3ME sector classification) and Chemi¢aly, the second one sectors Electricity
(22) and Gas Supply (23), and the third one sed®oofessional Services (36) and Other
Business Services (37).

Occupational Skills Profiles are computed for eatlthe 38 sectors and the economy as a
whole and for each of the 29 EU countries as wetbathe EU29 as a whole.

These results are presented in Country Workbooksh Eof them contains 71 columns
(corresponding to the detailed structuring of disiens mentioned above) and 117 rows as
39 sectors (38 sectors mentioned above + the eogpasma whole) in 3 years 2000, 2008 and
2020 are covered. Overall the table contains ntae 8,300 cells.

Next tables show an example of change in the 7 mbinas expected from 2000 to 2020 as
computed for the EU29.

4.1 Level of Qualification Requirements.

xﬂ‘fﬁ:’:ﬁ“ % of total Change 2000-2020
EU 29 :
2000 2020 2000 2020 Number | 2 of
Total
Low 82 949 84 946 38.21% 36.23% 1998 : -19%
Required  Nedium| 83 763 89 866 39.50% 38.33% 4097 | -1.18
Education
Lewvel High 48 3196 58 470 22.29% 25 45% 11 274 3.16
Total | 217114 234 482 11,36 1157 17368 | 021

Average vears of education

An increase by 0.21 years is expected for the Ayegeears of education required for jobs.
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4.2 Field of Study

N‘E}Eﬁf : 95 of total Change 2000-2020

EU29 Share of
2000 2020 2000 2020 | Number total

General'no specific field 43 455 1 45 388 |20,13%119.54%( 2 134 -0,59
Art, fine/applied 2391 ¢ 2983 | 1.20% | 1.28% 392 0.08
Humanities 2601 § 3144 | 120% § 1.35% 543 0,14
Technical and engineering 69 539170 771 | 32.22%130.34%| 1212 -1.88
Agriculture/forestry 100161 7628 | 464% ¢ 3.27% | -2 388 -1.37
Teacher training/ education 10883 111991 | 5,04% { 5,14% [ 1 108 0,10
Ficld of Science/mathematics/ computing etc 4191 § 5363 | 1.54% i 230% | 1172 0,36
Education yr. dicalhealth services/ nursing etc 14172 | 16 843 | 656% | 7.22% | 2671 | 065
Economics/commerce/business administration | 35 557 § 40 894 | 16,47%:17.53%| 5337 1,06
Social studies/administration/'media/culture 4518 ¢ 6164 | 2.09% | 2.64% | 1645 0.55
Law and legal services 2101 ¢+ 2985 | 0.97% | 1.28% 884 0.31
Personal care services 12 556 1 14 938 | 5.82% | 6.40% | 2 382 0.59
Public order and safety 1396 § 1578 | 0,65% | 0,68% 182 0,03
Transport and telecommunications 2287 2422 | 1.06% | 1.04% 135 -0.02

The highest growth is expected for jobs where #vpired Field of Study i€conomics,
commerce, business administrati@n the other hand, jobs where the required Fefstudy

is Agriculture/forestryshould decline the most. Although their absolwteber will increase,
the share of total job will decrease the most &drsj where the required Field of Study is
Technical and engineering
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4.3 Knowledge

2000-2020
EU 29 2000 2020
(p-p.)
01 Education and Training 4067% | 41.46% 0.79
02 Arts and Humanities 2267% | 23.11% 0.44
03 Social sciences, Economy and Law 26.90% @ 27.79% 0.90
04 Sciences, Mathematics and Computers 2232% | 22.350% 018
Importance
05 Engineering, Technology, Production and Processing | 25.75% | 23.61% -0.14
06 Helath services 15,86% 16.82% 0.96
07 Services 37.54% | 37.83% 031
08 Bussiness and Management 3733% | 37.77¢ 044
Knowledge
01 Education and Training 41.52% 1 42.38% 0.86
02 Arts and Humanities 20.86% | 21.34% 0,48
03 Social sciences, Economy and Law 24.85% | 25.70% 0.85
. 04 Sciences, Mathematics and Computers 22.01% | 22.23% 022
Lew
05 Engineering, Technology, Production and Processing | 2445% | 24 32% -0.13
06 Helath services 14.89% 15,72% 0,84
07 Services 31.63% | 31.93% 0,32
08 Bussiness and Management 34.28% | 34.90% 0,61

The highest increase in Knowledge is expectddaalth services
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4.4 Skills

FU 20 2000 2020 2000-2020
(0.p)
01 Cognitive skills 3531% | 353%9% 0,08
02 Practical skills 34.17% | 33.32% -0.84
03 Communication in the mother language | 39,19% | 59.61% 042
Importance (4 Comunication in foreign languages 13.76% | 14.11% 0.35
05 Numeracy + basic SMT concepts 30.04% | 30,59% 0.56
06 ICT/digital 9.14% 0.48% 033
07 Learning to learn 37.58% | 3834% 0,76
Skills
01 Cognitive skills 45.71% | 45,96% 025
02 Practical skills 27.70% | 2728% -0.42
03 Communication in the mother language | 46,39% | 46,95% 0.36
Level 04 Comunication in foreign languages 1202% | 1247% 0.45
05 Numeracy + basic SMT concepts 2661% | 27.15% 0.54
06 ICT/digital T.68% 8.05% 037
07 Learning to learn 35.50% | 36.24% 0,74

As for Skills,the importance and level bkarning to learnwill increase the most.

4.5 Competence

2000-2020
(p.p.)
01 Personal abilities | 65.54% | 65.60% 0.05

EU 29 2000 2020

Importance 02 Social abilities 30,55% | 51.07% 0,52

03 Methodical abilities | 47.71% | 47.85% 0,13

Competence
01 Personal abilities 4229% 1§ 42.50% 022

Level 02 Social abilities 41.84% | 42.29% 045

03 Methodical abiliies | 35.83% | 36.26% 043

As for Competence, the importance and levéadial abilitieswill increase the most.
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4.6 Occupational Interests

2000-2020
EU 29 2000 2020
(p.p.)
Artistic 1446% | 14.12% | -034
Conventional 59.16% | 59.04% | -0.12
Occupational Enterprising 4559% | 4741% | 181
Interests Investigative 2591% | 2632% | 041
Realistic 62,11% | 5928% | -2.83
Social 3046% | 3304% | 258

As for Occupational Interests, the importance ef personality typ&ocialwill increase the
most.

4.7 Working Values

2000-2020
EU 29 2000 2020
(p-p)
Achievement 15.02% | 15.62% 0.60
Independence 17.01% | 17.46% 045
Work Recognition 12.45% | 12.97% 0.52
Values Relationships 21.03% | 2150% | 047
Support 2025% | 2023% | -0.03
Working Conditions 15.38% | 15.64% 025

As for Working Valuesthe importance aAchievemenuill be the most growing one.
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5. Summary

5.1 Aims

To develop a new Module focusing on implicationsdeneric skills.
To develop ,static” Occupational Skills Profiles.

To focus on likely changes of Occupational Skilbfites over time, thus developing
“dynamic” profiles for 2000, 2010 and 2020.

5.2 Approach and practical lessons for CEDEFOP

Definition: Occupational Skills Profiles sum up characteristasscribing various
dimensions of qualification requirements, condii@md qualities needed in a given job.

Occupational Skills Profiles allow us to identifyorse sectoral and occupational
differences between individual countries.

The advantage of the EPC approach of Occupatiokilé $rofiles compared to some

other approaches is that skills, knowledge and rotharacteristics required for each
occupation are not only defined, but also measwedhat they can be compared both
between sectors and in time.

Integration of Occupational Skills Profiles intoetltore project: Occupational Skills
Profiles were determined for each of 27 occupationeach of 41 sectors used in the
CEDEFOP core projection. Than Occupational Skillefis for each country are
weighed by CEDEFOP projections in order to compdé&ta contained in Country
Workbooks.

Extension of the core project by Occupational SkHrofiles: Contrary to the core
projection, outputs of this task are not focusedtlo number and qualification of job
holders (that is of persons) but on the number otfsjand their requirements. By
comparing the outcomes of this Task with the ou&smf the core projection it is
possible to compare job’s requirements (a demade sf the model) with abilities of
people (a supply side of the model). The comparisgroposed for the next year of the
project.

The construction of Occupational Skills Profilebased on two pillars:

o Their contents, that is the wealth of availableag# taken mainly from two sources
the US O*NET and the European Social Survey;

o Their structure is basically consistent with thedpean Qualification Framework.

Based on the correlation analysis we feel fullytifiesl to use US data for constructing
OSPs for European countries.

An Occupational Skills Profile has 7 dimensionsvi@id into 66 groups at the most
detailed level) forming 3 main groups.
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o Coordinating characteristicscontain the two basic dimensions, the Level of
Qualification Required, and the Field of Educatioaining Required.
Level of Qualification Requirements: Its structuvgth eight levels of work
complexity was directly taken from the EQF, whehe tlevels are described by
generally applicable descriptors. Its contents tek®n mainly from the ESS, but
carefully balanced with other sources and appraadmeemployee surveys, employer
requirements (for example by Eures) and expertyaral Originally, the eight-level
scale as defined by the EQF was used, serving ewadtltical axis of the profile.
However, in the current set of workbooks the fid@hension has been aggregated into
a three-level scale corresponding to the threedbleeels (Low, Medium and High)
adopted in the Core project.

Field of Education/Training contains 14 groups ields of education and training
defined according to the International Standardsifecation of Education (ISCED).

0 Main characteristicontain three dimensions based on learning outsaiascribing
what the worker should really know, understand &edable to do (instead of a
traditional focus on educational institutions aedificates).

Knowledge is structured into eight main areasthfrr sub-divided into 32 sub- areas.
Its structuring is based on the corresponding giattie O*NET model, but adapted to
the ISCED structure.

Skills: Their structuring follows the EQF distiran between cognitive and practical
skills, but is more detailed and includes relevgerieric skills as defined under Key
competencies (such as Communication both in motred foreign languages,
Numeracy and ICT skills, and Learning to learn).

Competence is defined according to the EQF indaesfiresponsibility and autonomy,
and is further structured into three areas — peaisabilities, social abilities, and
methodical abilities.

0 Supplementary characteristiéscus on the match between the job and the jobenol
Both dimensions are important for choosing the job.

Occupational Interests: This dimension links merfiees for work environment to six
distinct personality types. It can be used to dbsctboth persons and work
environment.

The orientation towards Work Values is importaothbfor the satisfaction of the job-
holder and for his satisfactory performance.

5.3 Key results

Occupational Skills Profiles are computed for 29 &dlintries as well as for EU29 as a
whole.

These results are presented in Country Workbooks.

Each of them contains 66 columns (correspondingthi® detailed structuring of
dimensions mentioned above) and 117 rows (as 38rsdan 3 years 2000, 2010 and 2020
are covered). Overall the table contains more #haao cells.

An example of change in the 7 dimensions expeatad 2000 to 2020 as computed for
EU29:
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An increase by 0.21 years is expected for the Ayesgears of education required for
jobs in the Level of Qualification Requirements.

The highest growth is expected for jobs where thguired _Field of Study is
Economics, commerce, business administrat@n the other hand, jobs where the
required Field of Study iagriculture/Forestryshould decline the most.

The highest increase in Knowledge is expectddaalth services
As for Skills,the importance dfearning to learnwill increase the most.
As for Competence, the importanceSuicial abilitieswill increase the most.

As for Occupational Interests, the importance o thersonality typeSocial will
increase the most.

As for Working Values,the importance ofAchievementwill be the most
growing one.
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6. Frequently Asked Questions

This chapter presents answers to some importantfragdient questions that were raised
about previous versions of this document by CEDEFRDE country experts personally
during workshops and by e-mails. To similar quesicegarding the same subject only one
answer is provided.

We hope this chapter will help readers to bettateustand the OSPs methodology. We are
very grateful for all the comments we have alressbeived and will really welcome the new
ones concerning this version so that we may responithem in the final version of the
methodology to be prepared in the course of 2012.

Q: One of the participants expressed concern whetiteupational skills profiles consider
the accumulation of skills during individual's liflme. The EU population is ageing rapidly.
The formal qualification acquired by individuals tine initial education and training system
is not enough anymore. The knowledge, skills amdpetences of the people need to be
continuously updated. Share of adults who parti@pa lifelong learning is constantly
increasing in Europe. By the age of e.g. 50 indigicconsiderably raises its qualification by
adding new or improving existing knowledge, slalsl competences. Thus real qualification
of individual aged 50 is much higher than formanit{al) one. Question is whether
occupational skills profiles developed within tlsoject consider this difference between
formal and real qualification levels of individuals.e. whether they incorporate adult
learning dimension within occupational skills pte§? If not, this dimension should be duly
considered in the module as it will become more @ode important until 2020. Employer
survey on skills needs in Europe developed by Gpdssuld provide important additional
evidence in this respect.

Q: Another issue raised by participants regardingwgational skills profiles is situation that
currently large share of youth has qualificatiomuéred for a particular type of job, but does
not have relevant skills that are needed to perfdarrarticipants were wondering whether
this difference between formal qualification andreat level of skills of an individual is
considered in occupational skills profiles.

A: By definition OSPs describe the characteristitghe job, not of the job holder (see

Chapter 1.1). On the contrary, both questions aong# holders, and should be addressed
instead to core projections which focus on job brddMoreover, a different question should
be posed: To what extent does the level of fornthlcation attained indicate the real

qualification?

Q: Are skills profiles at the most detailed leveb@QO 2 digits occupations x 38 industries)
identical for all European countries? This seem$é¢othe case for dimensions 3 through 7,
which are based on an extra-European source, buthis also true for the first two
dimensions, for which the ESS is the main input?

A: Up to the present, all dimensions of OSPs atdhel of ISCO 3 digits occupations (about
110-120 groups of occupations) x 38 industriedaegtical for all European countriest the
aggregated level used in the core project (ISCGQgisdoccupations x 38 industries) all
dimensions are country specific, as all aggregatmhjobs have been performed as country
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specific. During the year 2012, however, also O&Rke level of ISCO 3 digits occupations
x 38 industries will be country specific for th& dnd 29 dimensions as they will be prepared
in a different way to be explained in the finalsien of the methodology.

Q: Have these industry x occupation profiles beeicwated for one given base year
(which?) or for different years? In other words,eathe 2000 and 2010 overall industry
profiles that are available in the country workbsoko be interpreted as separate
observations or do they result from applying aatdht employment structure (industry x
occupation) to once-and-for-all given profiles Ioglustry x occupation?

Q: Are the occupational skill profiles of groups Isteaand the trends are constructed only on
the basis of changing occupational structure of leypent?

A: Yes, but only for dimensions 3 through 7. All urstiry X occupation profiles have been
calculated for the last year available in the O*N&®&rsion 16.0 from July 2011) for all
groups of jobs at the level of ISCO 3 digits ocdupss (about 110-120 groups of
occupations) x 38 industries. Profiles for year@@@nd 2020 have been obtained by re-
weighting static base-year profiles (industry x wuation) by BLS and CEDEFOP projected
employment structure. OSPs of groups are stabé; trends are constructed only on the
basis of change in the occupational structure gflepment.

The ' and 2° dimensions of OSPs for all groups of jobs at tieel of ISCO 3 digits
occupations (about 110-120 groups of occupatior3d ndustries are dynamic in time. The
way how they are calculated is explained in Chapter

Q: Overall, there seems to be relatively little \aion in the industry as well as the
aggregate profiles across countries at a given nmanoé time, and, even more surprisingly,
across time for given countries or for Europe aslele.

A: Largest variations of OSPs occur understandablye level of occupations. However,
marked variations can be found between industries @untries. For example the same
industry requires a high level of education andlskn one country, whereas a considerably
lower level in another country. Our preliminary Bisas have shown that it may be caused by
the orientation and technological level of therdoy in question. In the automotive industry,
for example, the occupational mix and skills regoments in Germany or Sweden are
considerably higher than in Italy or the Czech Riipuas they, of course, closely correspond
with very different levels of R&D expenditure inethndustry. During 2012 more similar
detailed analyses will be prepared.

Nevertheless, it is possible that relatively litd@riations in preceding versions were caused
by the fact that intra-occupation changes werecogéred. In this version of the methodology
the outcomes of analysis/projection take into antdhe dynamisation of theS'la 2
dimensions. For dimensions 3 through 7 the probtemore complicated. The O*NET seems
to be a good source for them but it will take muambre time to analyse them in time series, as
some problems still remain.

Q: With regard to the seven dimensions vis-a-visittidestry profile, can you kindly indicate
how such individual percentages for each dimensuas reached, in particular for each
member state? Which were those factors that waelate a different percentage scales (for a
given dimension and industry) for different membetes? Have these percentages been
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calculated for a given base year or for differemtags? Kindly indicate which were the
year(s) under observation.

Q: Differences between countries represent diffecggtpational mix in specific sectors (and
industries in case of total country results)? TheROor specific industry-occupation cell are
common for all countries?

A: We hope that both questions have been adequatslyered and explained by our answers
to the preceding questions.

Q: As stated, occupational skills profiles, whichrsnarise essential characteristics for a
given occupation, have been developed for, amaoother uses, analysing, projecting and
forecasting skill needs, determining education maistmees and comparing differences
between European countries. Using data from tha,l$8ch as the occupational information
network (O*NET) and data from the European Sociaiv8y, which is based on a module
carried out in one year only and does not covertlal member states gives rise to concerns
about the reliability of the underlying data ancttensuing projections, especially in the case
of small countries such as Cyprus.

A: Obviously the scope and origin of data usedcticulating OSPs affect their final form.
The EPC try to use all available sources that atalde, relevant and meet quite demanding
conditions for including them into a common databd®eside US data (not only O*NET but
also BLS) and ESS data we are using data from Gernitaly and the Czech Republic. To
obtain them is quite difficult and time-consumiramnd sometimes you have to buy them), we
have not succeeded in getting, for example, Briikhl Survey data. | am afraid we have no
better data sources available at this moment, anaveuld be very grateful for indicating us
other possible sources.

We have to stress that a great advantage of USskilsequirements data is that they are
updated regularly (O*NET annually, and BLS bianmyalMoreover, the 8 round of the
European Social Survey (ESS-5) in 2010-2011 hdgcaded the ESS-2 module (2004-2005)
containing questions focused on education and wrplerience of respondents.

Q: In the Cedefop project, forecasts of employmentjbalification level are provided. As
already mentioned, there are strong reservationghen methodology of extrapolating past
labour market data on the shares of employment usliftcation level. The actual labour
market data show the outcome of the interactiomveen the supply and demand of persons
by qualification level. Therefore in the case oéiupply of persons with high qualifications
they may, as a necessity, end up in occupationginreq medium or even low qualification
levels. This is a phenomenon observed also int@ngmwhere countries have relatively large
proportions of foreign workers, as these may acceeptking in lower level occupations
despite their higher level qualifications in orderfulfil their basic needs. An extrapolation of
such trends would result in forecasting need faspes with high qualifications to cover low
level occupations.

A: This question neatly re-formulates from a diffarangle of view the crucial problem of
the distinction between qualification requiremeuitshe job (which make the very contents of
OSPs) and the qualification of job holders as iatid by formal education they have
attained. The EPC share this view and separate bottons, working only with job

characteristics as described by the seven dimenabrOSPs. The EPC don't make any
forecasts themselves, but use forecasts of jobsedefby sector (38 industries) and
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occupation (ISCO 2 digits) elaborated by the cagept, and assign to forecasted jobs
characteristics of their respective OSPs.

Q: Concerning required educational level and itsklito the core projection — we have a
demand side providing in principal the same infotiora but very different numbers in the
core project (e.g. CZ low educational level reqditeased on OSP 1706 thousands. employed
in 2000 and based on demand projection 315 thousantployed). How to deal with that in
the interpretation?

A: Again, the difference in numbers is explainedlhoy distinction between job requirements
as defined by OSPs and the actual qualificatiomdation) of job holders. Both numbers
relate to different notions: in the Czech Repulitic2000 there were 1706 thousand jobs
where only a low level of education was requireslyvéver only 315 thousand of job holders
had attained only the required low level of eduwatithe rest was overqualified for the job.
Such a big difference can be explained by the tiaat the Czech Republic is one of few
European countries with a very low proportion ofulésl who have not attained upper
secondary education, and most of low skill jobseneeld by people with a higher level of
qualification (quite often with an upper secondi@mwel vocational qualification).

Q: Required educational level — multiple sourcesenbgen used based on factor analysis (p.
17). Maybe the combination of these sources issaajood in this case. (Or more detailed
results of the factor analysis will need to be hed to fully understand the concept. Based
on the documentation there was quite a big impagafweight) of CZ survey. But the Czech
Republic has quite specific educational structurel at forms only a very little share of
European total employment. Maybe simple selectioane source of data (probably ESS)
will be a better solution here.

In some countries the requirements can differ §icgntly from the EU average. It may be
useful to measure these differences and if therdiites are significant, than use for specific
country its own results. Only in countries where thsults are not available can then be used
EU averages or results of country with similar econy and educational structure.

A: Because we have expanded the sources for cotisg®WSPs and their respective weights
have changed, the weight of CZ surveys has beesidembly reduced (see Chapter 1.3). The
outcomes of factor analysis have tested and jedtiiur approach but served only as a first
clue for determining weights of various data sosirce

The second part of the question proposes a theallgtisound approach but unfortunately
impossible to be applied, as data sources reqaiiced individual countries are extremely

insufficient. Moreover, with our experience of lasveral years we rather doubt that it is
possible to use them consistently. The resultsediébnsiderably even within one country,
depending on the design and methodology of dataatmin, the selection of respondents and
on many other problems.

In the given context (the construction of OSPs dector specific occupations) the ESS
database can be used for identification of joby émi the whole sample, not for individual
countries, because their samples are too small.

However we are well aware of the need to constaamintry specific OSPs, because
differences in perceiving qualification requiredtieen individual countries are quite
marked. We have found how different they are ndy by comparing the requirements in the
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USA and in Europe, but also by comparing individiairopean countries. The EPC is
preparing a new approach how to define countryip&aSPs.

Q: The European Social Survey (ESS) is used foptbeision of the first two characteristics
of the occupational skills profiles, which are tlegel of education required and the field of
education required. This analysis might have beseful provided the methodology of the
ESS and the data collected were reliable. Unfortelya the data required and finally used
refers to only one particular module of the sureeyl does not cover all the member states.
Furthermore, the extrapolation of the data into thaure may provide unreliable forecasts as
the requirements for levels and fields of educatbange over time. It must be noted that
Cyprus was not included in the countries coverethByESS module.

Q: Regarding the methodology we have some doubtsitathe use of ESS and their
representativeness. If we understand well, the ES8sed to construct the first two
dimensions related to the level of education armining required and to the field of
education and training required. The Spanish saniplenough big to gain representative
results at this level of detail?

A: We agree that the ESS in not representative dnturgindividual countries in the given
context. We only use ESS-2 and ESS-5 data for tiidernsample (see the previous answer as
well).

Q: The outcome of the process is the provision farmation for the five characteristics of
knowledge, skills, competence, occupational interaad work values. As described in the
paper, the main source of data is the occupationfdrmation network (O*NET) which is
used by the US Department of Labor. There are gtroeservations regarding the
transposition of US data for estimating these tiharacteristics. The US perceptions about
these characteristics may differ significantly frtme EU perceptions, which in any case may
vary between member states dependingthe development stage of economic sectors and
occupations and on other characteristics such afinielogical level, environmental issues,
culture and tradition. This may be especially tinethe case of small countries, such as
Cyprus.

A: Projects using the O*NET approach have beenechiout in Italy and in the Czech
Republic. Their results have been compared witlsghaf the O*NET, and they seem to be
similar enough. More details can be found in Chapi4.

Q: The methodology for forecast is not described.

A: The CEDEFOP employment forecast has been used farmber of jobs in the given
sector (38 industries) and the given occupatio@Q2 digits).

Q: Fields of education: The strong concentratiorTiechnical & engineering and Economics,
etc makes one wish for more detail here. Is thislable?

A: Unfortunately not. We only have more detailedadftr the field of education for some
national sources (f.i. DE, CZ), but we do not thihlat their use for all European countries is
appropriate.
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Q: The level of skills and competencies etc. isipbbl in %. What does hypothetical 100 %
of a specific skill means?

A: Please find Annex A.3 Level Scale Anchors fotdretinderstanding.

Q: How has self-employment been treated? Do alls@mne of) the sources that have been
used to establish the profiles cover self-employed?

A: Self-employed people are covered by the ELFShdat as well as by the BLS database.
However the ECP does not use this characteristic.
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Annex

A.1 How Occupational Skills Profiles have been gatesl

As described in Chapter 2, Occupational Skills i¥sfare structured into seven Dimensions.
The first two Dimensions — grouped togetheiCamrdinating Characteristics- relate to the
level of education and training required (and hetocthe complexity of the occupation), and
to the field of education and training requiredrdenfurther Dimensions — together referred to
asMain Characteristics- contain what is required to do the job in tewhsheoretical and
factual knowledge, cross-functional skills, andspeial, social and methodological abilities.
The last two Dimensions — under the headingSopplementary Characteristics add
information relating to the profile and orientatiof work, such as occupational interests
(preferences for work environment) and work val{iegortant to job satisfaction).

The data sources for the seven OSP Dimensionsea@ilded in detail in Chapters 1 and 2.
The way how they have been used in order to gemn#ram differs according to their origin —
European or US — and to the Dimension in questi@emerating Dimensions 3-7 is similar
and as it is more complicated, it will be discusBexd.

Computing dimensions 3 —7

Step 1: Standardise O*NET descriptors

The matrix of O*NET descriptors is first convert@tiandardized) to the range 0 to 1.

Input matrix: The original O*NET database — US qeational groups (SOC) x Occupation-

specific descriptors collected by the O*NET progrégd@8 x 413 = 375 004 cells). These can
take a variety of values depending on the partradéscriptor chosen.

Output matrix: The standardized O*NET database — dd¢8upational groups (SOC) x

Standardized occupation-specific descriptors ctalbdy the O*NET program (908 x 413 =

375 004 cells). Values of each descriptor are nawdardised.

Occupation-specific descriptors collected by the Occupation-specific descriptors collected by the
O*NET program (413 columns) O*NET program (413 columns)

Context | Estent | lmportance | Level

" |Knowledge
Standardization 0

cale Name 36

G bl
M s 7 7 b 2

Knowledge X X bz

s X X X ko

e| x X | ..

iiiiiiii

*|Skills

Competence E(O;l) 7

Occupational
" |Interests

Work Values X

“|Work Values

X;g —Mming

v i A= - Qi g = —————
i=1...908; d=1.-,413 Qig = T

:, Where

X4 ... Elements of the input matrix
aq ... Elements of the output matrix
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i ... Occupational group
d ... Occupation-specific descriptors collected by@+&ET program
s... Scale; <{Context; Extent; Importance; Level; Occupationaterests}

Step 2: Transform O*NET descriptors

The matrix of standardized occupation-specific dpsars collected by the O*NET Program

is transformed to the Occupational Skills Profilmensions. The 413 O*NET descriptors are
aggregated to 48 OSP “dimensions” (it is only 4&ehsions”, not 66 as set out above,
because this part is only for dimension 3-7 andethe only 48 “dimensions”. Other 18

“dimensions” covered to dimension 1 and 2). Fdaiied of assignation see Annex 2.

Input matrix: The standardized O*NET database — &tSupational groups (SOC) x
Standardized occupation-specific descriptors ctdbbdy the O*NET program (908 x 413 =
375 004 cells).

Output matrix: The matrix of OSP for US occupatiogeoups (SOC) — US occupational
groups (SOC) x OSP dimensions (908 x 48 = 43 584)ce

Standardized occupation-specific descriptors Occupatinal Skills Profile dimensions
collected by the O*NET program (413 columns) 48 columns

=S
3
2

Oceupational

Set of oceupations across the world of work

based on the US St

Set of oceupations across the world of work

based on the US St

ZJ:. 1 X5
N:  where

Vi=1...908;d=1.,48 Qi =

Xi ... Elements of input matrix

aq ... Elements of output matrix

i ... Occupational group

d... OSP dimension

Ng ... Number of Occupation-specific descriptors cdbelcby the O*NET program covered
by the OSP dimensiah
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Step 3: Generating a Mapping from US NAICS to NACEcategories

The industry categories used in the latest US Nati&@mployment Matrix (for last version it

is Matrix with 2008 data) are converted to the NACHEssification used in the main
CEDEFOP projections.

Input matrix: The latest US National Employment Mat industry employment by

occupation — US occupation groups (SOC) x US imdalsiroups (NAICS) (567 x 130 = 73
710 cells).

Output matrix: The modified US National Employmé#atrix (it is employment in the USA
in combination of US SOC and European NACE categdriindustry employment by

occupation — US occupation groups (SOC) x CEDEF&fosal groups(567 x 38 = 21 546
cells).

Employment | S@Ctoral structure based on the North American Employment | Sectoral structure based on the CEDEFOP sectoral
Industry Classification Systém (130 columns) inthousands classification (38 columns)

Occupational structure based on the US

Standard Oco
Occeupational stru
Standard Oce

Vi=1...567;d=1.-,38 Qid

Il
*
S

l
-

,where

X ... Number employed in occupatiom the sectoral group(elements of the input matrix)
aq ... Number employed in occupatiom the sectoral groug (elements of the output
matrix)

i ... Occupational group (SOC classification)

] ... Sectoral group (NAICS classification)

d ... Sectoral group (CEDEFOP classification)

Ng ... Number of sectoral groups defined by the NAIG@Sered by the CEDEFOP sectoral
groupd

% In the main CEDEFOP project Cambridge Econometviss the E3ME model, in which the structure of
sectors is based on the NACE Rev.1.1 classificafidgre nhumber of sectors has been reduced in E3ME by
aggregation to 41. EPC use basically the sameifitasion here. However the number of sectors hasnb
further reduced to just 38, as three pairs of seclad to be combined due to data limitations. Tits
combined sector unites Pharmaceuticals (10) andnlad¢s (11), the second one Electricity (22) ands Ga
Supply (23), and the third one Professional Sesv{86) and Other Business Services (37).
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Step 4: Development of sector-specific weights

In this step sector specific weights are develqpadthe aggregated CEDEFOP 38 sectors,
Ind 38) for computing OSPs for occupational grobgsed on ISCO 3 digit categories (ISCO
3D).

Input matrix: The modified Employment Matrix frontep 3, which is industry employment
by occupation — US occupational groups (SOC) ar@OS3D groups (103) x CEDEFOP
sectoral groups (567 x 38 = 21 546 cells).

Output matrix: The matrix of weights for the occtipaal groupi (SOC classification) in the

occupational group (ISCO 3D classification) in the sectoral grodgdCEDEFOP sectoral
classification).

Share of US
Employment | S€ctoral structure based on the CEDEFOP sectoral

classification (38 columns)

Sectoral structure based on the CEDEFOP sectoral
classification (38 columns)

5
(o]
400
EEEL]
ERCR]
R
£ 5

ased on the ISCO

cupational

S
3
=2

rows)

9]
2}
o
=
9
]
£
o
E
Z
=
3
=

Classification (567

Q;

Vi=1...103:d=1...38 Wig = 5567

i=1 %@ where

wiq ...Weight (or share) of the occupational graup occupational groupin sectoral group
d (elements of the output matrix)

a4 ... Number employed in the US SOC occupational groupsectoral groupl (elements of

the input matrix)

i ... Occupational group (SOC classification)

j ... Occupational group (ISCO 3D classification)

d ... Sectoral group (CEDEFOP classification)

L { 0 ...occupation group : (SOC classification)is not a part of occupational group ; (ISCO 3D classification)
"7 UL ... occupation group i (SOC classification)is a part of occupational group j (ISCO 3D classification)

Mapping the US SOC occupational group to ISCO 3Bupgs is based on correspondence
table created by EPC.
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Step 5: Development of sector-specific OSPs

In this Step sector specific Occupational Skillefles are computed. They are computed for
each combination of occupations (ISCO 3D) and se¢B8 sectoral groups).

Input matrixes:
* The matrix of OSP for US occupational groups (SGCYS occupational groups
(SOC) x OSP dimensions (908 x 48 = 43 584 cellenfStep 2, and

 The matrix of weights for the occupational grougSOC classification) in the
occupational group (ISCO 3D classification) in the sectoral grodgCEDEFOP
sectoral classification) (567 x 38 = 21 546 celi)m Step 4.

Output matrix: The matrix of OSP for each combioatOccupation (ISCO 3D or ISCO 2D)
x Sector (Ind 38)

Sectoral structure based on the CEDEFOP sectoral
classification (38 columns)

Occupatinal Skills Profile dimensions
(48 columns)

[=]
@
o]

group (3914 rows)

’ Combination of sectoral and occupational

Y

Occupatinal Skills Profile dimensions
(48 columns)

[=]
@
]

group (3914 rows)

Combination of sectoral and occupational

As in the Core project the ISCO 2D classificatisrused, the OSP matrix computed in this
step (ISCO 3D x Ind 38) is transformed to the matdCO2D x Ind 38. As a weight, the
employment structure of the EU’1i8 used.

% The EU19 covers EU15 countries + Czech Republicuhddry + Poland +Slovakia; Only EU19 is used
because authors have no data for ISCO 3D for athi@an countries.
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Step 6: Generate OSPs for all industries

In the last step OSPs are computed for each coumtrigy are based on its particular
employment structure (occupation x sectors).

Occupatinal Skills Profile dimensions Employment
structure in
48 columns

(=]
&
-}

Germany

1 the ISCO

| occupational

f Combination of sect
.

<

OSP for Occupatinal Skills Profile dimensions
Germany 48 columns

Computing Dimensions 1 and 2

The approach is not so complicated here. Europearces (such as ESS or BIBB) use the
ISCO x NACE classifications. It is straightforwai find the value of Dimension 1 and 2 in
OSPs for each necessary combination of the ISC@i2 (ISCO 2D) and NACE industry
category (in particular the 38 categories used (lack38).

For the US data the procedure required is the senakescribed in Steps 4 to 6 in the previous
section.
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A.2 Assigning variables from O*NET

Dimension Ill — Knowledge

*
Main dimension | Detail dimension DC;EET O*NET name
01 Education and Training 2.C6  Education and Training
2C3ec Design
2.C7a Mother Language
02 Arts and Humanities 2CTe  FineAds
2.C7d History and Archeology
2.C.7.e Philesophy and Theology
2.C9b Communications and Media
2.Clec Economics and Accounting
03 Social sciences, Economy 2C4e Peychology
and Law 2.C4f Sociology and Anthropology
2.C8bk Law and Government
2.C4a DMathematics
04 Sciences, Mathematics and 1Cab Ph}'-ﬂf:s
Computers 2C4c Chmtstr}=
2C4d Biology
y 2C4g Geography
Knowledge 2.C2a Produoction and Processing
2.C2b Food Production
03 Engineering, Technology. 2.C3a Computers and Electronics
Production and Processing 2C3b  Enginesring and Tachnology
2.C35d Building and Construction
2.C35e Mechanical
06 Helath services 2C _S.a Medicine and Dmlislg-‘
2.C.3b  Therapy and Counseling
2.C1e Coustomer and Perzonal Service
07 Services 2C.10 Tran_spoﬂalion _
2.C8a Public Safety and Secunty
2.C9a Telecommunications
2.C1la Administration and Management
. 2C1b  Clerical
08 Bussiness and Management! ) ) 4 Sajes and Marketing
2C.11

Perzonnel and Human Resources
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Dimension IV — Skills

Main dimension

Detail dimension

O*NET
code

O*NET name

Skills

01 Cognitive skills

1LALlb4
1ALbS
1A1b6
1LAIDLT
1.C7b
2A2a
2A2b
2B2i
4A2a1
4A2a2
4A42a3
44284
44201
4A2b3

Deductive Reasoning

Inductive Reasoning

Informatien Ordering

Category Flexibility

Analytical Thinking

Critical Thinking

Active Learning

Complex Problem Solving

Judging the Qualities of Things, Services, or People
Processing Information

Evaluating Information to Determine Compliance with Standards
Analyzing Diata or Informatien

Making Decisions and Selving Problems

Updating and Using Relevant Knowledge

02 Practical skills

2B3a

=

R
m
s s
[r =

[FER

ba B s B pa B2
R

La g e s

= o B m

Operations Analysis

Technology Design

Equipment Selection

Installation

Operation Monitoring

Operation and Control

Equipment Maintenance

Troubleshooting

Repairing

Quality Control Analysis

Getting Information

Monitor Processes, Matenals, or Surroundings

Identifying Objects, Actions, and Events

Inspecting Equipment, Structures, or Material

Estimating the Quantifiable Characteristics of Products, Events, or Information
Interacting With Computers

Drafting, Laying Out. and Specifying Technizal Devices, Parts, and Equipment
Bepairing and Maintaining Mechanical Equipment

Bepairing and Maintaining Elactronic Equipment

Documenting Recording Information

03 Communication in the
mother language

4C1a2f
4C1alh
1C1a2j
1C1a21
4C1ad

Oral Comprshension

Written Comprehension

Oral Expression

Written Expression

Reading Comprehension

Active Listening

Writing

Speaking

Interpreting the Meaning of Information for Others
Communicating with Supervizors, Peers. or Subordinates
Communicating with Persens Qutside Organization
Performing for or Working Directly with the Public
Public Speaking

Telephone

Electronic Iviail

Letters and Memos

Face-to-Face Discussions

Contact With Others

04 Comunication in forsign
languages

2CT0b

Foreign Language

05 Numeracy + basic SMT
concepts

LAlel

1Alel
2Ale

2A1f

Mathematical Reasening
Number Facility
Mathematics

Science

06 ICT/digital

2B3e

Programming

(7 Learning to learn

2A2¢

Learning Stratesies
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Dimension V — Competence

£ 3
Main dimension |Detail dimension Oc;;l-';l' O*NET name
1.A1b1 Fluency of Ideas
1.A1b2 Orginality
1.A1b3 Problem Sensitivity
1.C.1a  AchievementEffort
1.C.1b Persistence
1.C1e Initiative
1.C2b  Leadership
1.C3a Cooperation
01 Personal abilities 1.C3b  Concern for Others
1.C4a Self Control
1.C4b  Stress Tolerance
1.C4c  Adaptability Flexibility
1.C5.a Dependability
1.C35c Integrity
1.C6  Independence
1.C.7a Innovation
2A2d DMonitoring
4A2b2 Thinking Creatively
2B.1la Social Perceptiveness
1B.1b  Coordination
2B.le  Persuasion
2B.1.d Negotiation
2B.le Instructing
02 Social abilities 2B.1f Service Orientation
4A 434 Establishing and Mantamming Interpersonal Relationships
4A4a3 Assisting and Caring for Others
44436 Selling or Influencing Others
Competence 4.A4a7 Resclving Conflicts and Negotiating with Others
4.C.1b.1e Work With Work Group or Tzam
2B4e  Judgment and Decision Making
2B4g Systzms Analysis
2B4h  Systems Evaluation
2B.35a  Time Management
2B.3b DMManagement of Financial Resources
2B.5c  Management of Material Resources
2B.5d DManagement of Personnel Resources
£4A2b4 Developing Objectives and Strategies
4A2b5 Scheduling Work and Activities
4A2b6 Organizing, Planning, and Prioritizing Work
4A40b1 Coordinating the Work and Activities of Others
4A4b2 Developing and Building Teams
. . . 4A4b3 Training and Teaching Others
03 Methodical abilities AAdb4 Guifing Directing, and Motivating Subonfinates
4A40b35 Coaching and Developing Others
4A4b5 Provide Consultation and Advice to Others
4.A4c2 Staffing Organizational Units
4A4c3 Monitoring and Centrolling Resources
4.C.1b.1g Coordinate or Lead Others
4C.1lecl Responsibility for Cutcomes and Results
4C3al Consequence of Error
4.C35a2a Impact of Decisions on Co-workers or Company Results
4.C35a2b Frequency of Decision Making
4.C3a4 Freedom to Make Decizions
4.C3b.8 Structured versus Unstructured Work
4.C34.1 Time Pressure
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Dimension VI — Occupational Interests

O*NET
Main dimension |Detail dimension cods O*NET name
Agrtistic 1B.lc Artistic
Conwventional 1B.1f Conventional
Occupational |Enterprising 1B.1= Enterprizing
Interests Investigative 1B.1b Investigative
Feealistic 1B.1.a Realistic
Social 1B1d Social
Dimension VII — Work Values
O*NET
Main dimension |Detail dimension code O*NET name
Achisvement 1B2z Achievement
Independence 1B2f Independence
Fecognition 1B2c Recognition
Work Val = -
o ues Relationships 1B.2.d Relationships
Support 1B.2e Support
Working Conditions 1B2b Working Conditions
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A.3 Level Scale Anchors

OSP zroup Anchor
Element [ID Element Name OSP subgroup % Anchor Description
Skills 20%  Understand a television commercial
1LAlal Oral Comprehension 03 Communication in the 37% Understand a coach's oral instructions for a sport
mother lansuaze 86% Understand a lecture on advanced physics
Skills 200 Understand signs on the highway
1A 122 Written . 03 Communication in the 7%  Understand an apartment lease
Comprehension , N . . - _ .
mother language §6%  Understand an instruction book on repairing missile guidance systems
Skills 2004 Cancel newspaper delivery by phone
1A1.a3 Oral Expression 03 Commumnication in the 37%  Give instructions to alost motorist
mother lansuaze 86%  Explain advanced principles of zenetics to college freshmen
Skills 14%  Write a note to remind someone to take food out of the freezer
1Alad4 Written Expression 03 Communication in the 7%  Write a job recommendation for a subordinate
mother lansuaze 86%  Write an advanced economics textbook
Competence 28%  Name four different uses for a screwdriver
LA1b1 Fluency of Ideas 01 Personal abiities 37%  Think of as many ideas as possible for the name of a new company
86%  Name all the possible strategies for a military battle
Competence 20%  Use a credit card to open alocked door
1A1b2 Orginality 01 Personal abilities j_.-"!’:o Redesign job tasks to be interesting for employees
36% Invent a new type of man-made fiber
Competence 20%  Recognize that an unplugzed lamp won't wotk
1A1b3 Problem Sensitivity o1 Pecconal abiiee 37% Recognize from the mood of prisoners that a prison riot is likely to occur
26% Eecognire anillness at an eatly stage of a disease when there are only a few
symptoms
Skills 28% Know that a stalled car can coast downhill
LA1b4 Deductive Reasoning - - 71%  Decide what factors to consider in selecting stocks
= 01 Cognitive skills - ; - : - T -
= 86%  Design an aircraft wing using principles of aerodynamics
Skills 28%  Decide what to wear based on the weather report
1LA1b5 Inductive Reasoning 01 Cosnitive skills 37% Determine the prime suspect based on crime scene evidence
= 36% Diagnose a disease using results of many different lab tests
Skills 14%  Put things in numerical order
1A1b6 Information Ordering L 20%;  Follow the cotrect steps to make change
01 Cognitive skills -
- 86% Assemble a nuclear warhead
Skills 29%  Sort nails in a toolbox on the basis of length
- ) — 43%  Classify flowers according to size, color, and smell
1A-Lb.T Category Flexibility 01 Cognitive skills 56% Classifyy man-made fibers in terms of their strength, cost, flexibility, melting peints,
etc.
Skills 14%  Determine how much 10 oranges will cost when they are priced at 2 for 20 cents
lAlel i}{-i:;?:g:gncal 05 Numeracy + basic SMT 37%  Decide how to caleulate profits to determine the amounts of yeatly bonuses
concepts , . . . . i
86%  Determine the mathematics required to simulate a space craft landing on the moon
Skills 14% Add2and7
LAlc2 Number Facility 05 Numeracy + basic SMT o0 24ance 2 checkbook
concepts T1%  Compute the interest payment that should be generated from an investment
Reading Skills 200 Read step-by-step instructions for completing a form
2A1a Compr;hension 03 Commumnication in the 57% Read a memo from management describing new personnel policies
mother language 36% Read a scientific journal arficle describing surgical procedures
Shlls 20%  Take a customer's order
2A1b  Active Listening 03 Communication in the 37%  Answeringuiries regarding credit references
mother lansuaze 36%  Preside as judze in a complex legal disagreement
Skills 20%;  Take a telephone message
2Alec Writing 03 Communication in the 7%  Write a memo to staff outlining new directives
mother languaze 86%  Write a novel for publication
Skills 28%  Greet tounsts and explain tourist attractions
2A1d Spedking 03 Communication in the 7%  Interview applicants to obtain personal and work history
mother lansuaze 36%  Arsue alegal case before the Supreme Court
Shalls 209  Count the amount of change to be given to a customer
JAle Mathematics 05 Numeracy + basic SMT 37% Calculate the square footage of a new home under construction
concepts 36% Develop a mathematical model to simulate and resolve an engineering problem
Skills 20%  Conduct standard tests to determine soil quality
579 Conduct product tests to ensure safety standards are met, following written
2A1f Science 05 Numeracy + basic SMT instructions
concepts 86% Conduct analyses of aerodynamic systems to determine the practicality of an

aircraft desizn
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OSP subgroup Yo

Skills 29%  Determine whether a subordinate has a zood excuse for being late
2A2a Cntical Thinking " . 37%  Evaluate customer complaints and determine appropriate responses

= 01 Cognitive skills
B 86%  Write lazal brief challengingz a faderal law

Skills 20%  Think about the implications of a newspaper article for job opportunities

2A2b  Active Leaming 579 Determine the impact of new menu changes on a restaurant’'s purchasing

01 Cognitive skills

requirements

36%

Identify the implications of a new scientific theory for product design

Skdlls

2004

Learn a different method of completing a task from a coworker

2A2¢ Leaming Strategies 07 Leamine ta 1 37%  Identify an alternative approach that might help trainees who are having difficulties
7Learning to leam
86%  Apply principles of educational psychology to develop new teaching methods
Competence 28%  Proofread and correct a letter
342d Monitoring 5794 Monitor a meeting’s progress and revise the agenda to ensure that important
LA L LV e
= 01 Personal abilities topics are discussed
86% Rewview corporate productivity and develop a plan to increase productivity
Competence 2006 Notice that customers are angry because they have been waiting too long
2B.la Social Perceptiveness 02 Social abilities 37% Be aware of how a coworker's promotion will affect a work group
- 86%  Counsel depressive patients during a crisis period
Competence 28%  Schedule appointments for a medical clinic
IB1b Coordination 37%  Work with others to put a new roof on a house
T 02 Social abilities 360 Work as director of a consulting project calling for interaction with multiple
" subcontractars
Competence Solicit donations for a charity
2B.lc Persuasion 02 Social abilities Convince a supervisor to purchase a new copy machine
- Change the opinion of the jury in a complex legal case
Competence Present justification to a manager for altering work schedule
2B1ld Negotiation 02 Social abilities Contract with a wholesaler to sell items at a given cost
B Work as an ambassador in negotiating a new treaty
Competence Instrict a new employee in the use of a time clock
2B.le Instructing 02 Social abilities Instruct a coworker in how to operate a software program
- Demonstrate surgical procedure to intemns in a teaching hospital
Competence Ask customers if they would like cups of coffee
2B1f Service Orentation 02 Social abilities Make flizht reservations for customers, using aitline reservation system
B Direct relief agency operations in a disaster area
Skills Lay out tools to complete a job
1B Complex Problem Eedesizn a floor layout to take advantage of new manufacturing techniques
77 Solving 01 Cognitive skills 36% Develop and implement a plan to provide emergency relief for a major metropolitan
" area
Skills 20%  Select a photocopy machine for an office
2B3a Operations Analysis 02 Practical skills 37%  SBuggest changes in software to make a system more user frendly
- 86%  Identify the control system needed for a new process production plant
Skills 20 Adjust exercise equipment for use by a customer
2B3b Technology Design 02 Practical skills 37% Redesign the handle on a hand tool for easier gripping
- 86%  Create new technology for producing industrial diamonds
Skills 20%  Select a screwdriver to use in adjusting a vehicle's carburetor
2B3c Equipment Selection 02 Practical skills 37% Choose a software application to use to complete a work assignment
- 86%  Identify the equipment needed to produce a new product line
Skills 2006 Install a new air filter in an air conditioner
2B3d Installation 02 Practical skills 37%  Install new switches for a telephone exchange
- 86%  Install a "one of a kind" process production molding machine
Skills 20%  Wiite a program in BASIC to sort objects in a database
1B3e Prosramming 37%  Wirite a statistical analysis program to analyze demographic data
£.B2a AT .. v - :
= = 06 ICT/ digital 269 Write expert system programs to analyze ground radar zeological data for probable
"®  existence of mineral deposits
Skills 20%  Monitor completion times while running a computer program
1B3g Operation Monitoring 57%  Monitor machine functions on an automated production line
=2 Bl . .. . - - - - P
= = 02 Practical skills 6% NMonitor and integrate control feedback in a petrochemical processing facility to
" maintain production flow
Skills 29%  Adjust the settings on a copy machine to make reduced size photocopies
1B3h  Operation and Control 579 Adjust the speed of assembly line equipment based on the type of product being
L O . - e
02 Practical skills assembled
Control aircraft approach and landing at a larze airport during a busy period
Equinment Skills Add oil to an engine as indicated by a gauge or wamning lizht
1B3j \?aj.rlljtenance 02 Practical skills Clean moving parts in production machinery
B - Conduct maintenance checks on an experimental aircraft
Skills Identify the source of a leak by looking under a machine
2B3k Troubleshooting 02 Practical skills Identify the circuit causing an electrical system to fail
- Direct the debuggzing of control code for a new operating system
Skills Tighten a screw to get a door to close properly
2B31 Repaiting 02 Practical skills Replace a faulty hydraulic valve
- Eepair structural damagze after an earthquake
Quatity Control Skills Inzpect a draft memorandum for clerical errors
2B3m -\nalv-sis 02 Practical skills Measure new part requisitions for tolerance to specifications

Develop procedures to test a prototype of a new computer system
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Competence 28%  Decide how scheduling a break will affect work flow
1BAe Judgment and 37%  Ewaluate a loan application for degree of risk
Decision Making 03 Methodical abilities 6% Decide whether a manufacturing company should invest in new robotics
technology
Competence 20%  Determine how loss of a team member will affect the completion of a job
57% Determine how the introduction of a new piece of equipment will affect production
2B4g Systems Analysis . . o rates
03 Methodical abilities 6% Identify how changes in tax laws are likely to affect preferred sites for
manufacturing operations in different industries
Determine why a co-worker has been overly optimistic about how long it would
Competence 20%
2B4h Svstems Evaluation take to complete a task
N . . o Identify the major reasons why a client might be unhappy with a product
03 Methodical abilities
Ewvaluate the long-term performance problem of a new computer system
Competence Keep a monthly calendar of appointments
2B35a Time Management 03 Metho dical abilities Allocate the I:i.me of su_borfij.nates to Projects for the c9mj.ng week
Allocate the time of scientists to multiple research projects
Competence 209 Take money from petty cash to buy office supplies and record the amount of the
- Management of prgy expendifure :
1B5b FiIlEIlEiEl Resources 37% Prepare and manage a budgzet for a short-term project
03 Methodical abilities 86% Develop and approve yearly budgets for a large corporation and obtain financing
as flecessary
Competence 28% Rent a meeting room for a management meeting
1BSe Management of 57%  Ewaluate an annual uniform service contract for delivery drivers
Matenial Resources 03 Methodical abilities 6% Determine the computer system needs of a large corporation and monitor use of
" the equipment
Competence Encourage a coworker who is having difficulty finishing a piece of work
1B5d Management of Direct the activities of a road repair crew with minimal disruption of traffic flow
Personnel Resources 03 Methodical abilities 6% Plan. implement, and manage recruitment, training, and incentive programs for a
high performance company
A dministration and K.ﬂo“'leq.ﬂe Sizn 2pay voucher : i :
2C1a Management 08 Bussiness and Monitor progress of a project to ensure timely completion
= Management Manage a 510 million company
Enowledge File letters alphabetically
2C1b Clerical 08 Bussiness and % Type 30 words per minute
Management %  Organize a storage system for company forms
. Enowledze % Answer billing questions from credit card customers
Economics and : : ey o T :
2Clec Accounting 03 Social sciences, Economy  57%  Develop financial investment programs for individual clients
= and Law Keep a major corporation's financial records
Knowledge Sell cakes at a bake sale
2C1d Sales and Marketing 08 Bussiness and Call a list of clients to introduce them to a new product line
Management Develop a marketing plan for a nationwide telephone system
Customer and Knowledze Process customer dry-cleaning drop off
2C1e . . . Wotk as a day care aide supervising 10 children
Personal Service 07 Services ST - - .
Fespond to a citizen's request for assistance after a major disaster
Enowledze Fill out a medical claim form
Personnel and Human : ; ; : .
2C1f Resources 08 Bussiness and Interview applicants for a secretarial position
Management Design a new personnel selection and promotion system for the Ammy
Enowledze Ride a train to work
2C.10 Transportation 07 Services Steer a large freizhter through a busy harbor
Control air traffic at a busy airport
. Knowledge Put a computer back into its packing materials
Production and = - : : - -
2C2a Processing 05 Engineering, Technology, Supervise an appliance assembly line
= Production and Processing Manage an international shipping company distribution center
Knowledge Keep an herb box in the kitchen
2C2b FoodProduction 03 Engineering, Technology, Operate a commercial fishing boat
Production and Processing Fun a 100.000-acre farm
) Computers and K_mm'l.e dze : Cfperate a VCR to watch a pre-recorded training tape
2C3a Electronics 03 Engineering, Technology, Use a word processor
Production and Processing Create a program to scan computer disks for viruses
Engineeting and K_ﬂou‘lgdge. Instjall a door lock
2C3b Te;hnolog;-' 03 Engineering, Technology, Design a more stable grocery cart
= Production and Processing Plan for the impact of weather in designing a bridze
Knowledze Draw a straizht line 4 3/16 inches long
2C5c Design .. Draw plans for remodeling a kitchen
02 Asts and Humanities Develop detailed plans for a high-rise office building
Building and Knowledze Choose the proper type of wood for adding a deck onto a house
2034 Consm;ction 035 Engineering, Technology, Fix a plumbing leak in the ceiling
Production and Processing Build a high-rise office tower
Knowledze Beplace the filters in a furnace
2C3e Mechanical 03 Engineering, Technology, Replace a valve on a steam pipe
Production and Processing Overhaul an airplane jet engine
Knowledge Add two numbers
2C4a Mathematics 04 Sciences, Mathematics Analyze data to determine areas with the highest sales
and Computers Derive a complex mathematical equation
Knowledze Use a crowbar to pry open a box
2C4b Physics 04 Sciences, Mathematics Calculate water pressure through a pipe
and Computers Design a cleaner burning zasoline engine
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Knowledze 20%  Use a common household bug spray
2C4c Chemistry 04 Sciences, Mathematics 37% _ Use the proper concentration of chlorine to purify a water source
and Computers 86%  Develop a safe commercial cleaner
Knowledze 14% Feed domestic animals
2C4d Biology 04 Sciences. Mathematics 71% Investizate the effects of pollution on marine plants and animals
and Computers 100% Isolate and identify a new virus
Knowledze 20%  Monitor several children on a playground
2C4e Psychology 03 Social sciences, Economy  37%  Understand the impact of alcohol on human responses
annd Law 86%  Treat a person with severe mental illness
. Enowledze 200 Identify two cultures in a story as being different
Sociology and - . - - - ;
2.CAf Anthro h;:lo . 03 Social sciences, Economy _ 71%  Wiite a pamphlet about cultural differences
h PolegY and Law 100% Create a new theory about the development of civilizations
Enowledze 200 Know the capital of the United States
2C4g Geography 04 Sciences, Mathematics 37%  Identify Turkey on a world map
and Computers 86%  Develop a map of the wotld showing mountains, deserts, and rivers
. o T |31
) Medicine and Knowledze l-l-,.o L.se a band a.td.
2C5a . . 71%  Fill a tooth cavity
Dentistry 06 Helath services -
- 100% Perform open heart surgery
Therapy and Enowledze 29% Putice on a sprained ankle
2C3b Counfe_]jng 06 Helath services 37%  Provide job counseling to the unemployed
= 86% Counsel an abused child
. Enowledze 2006 Show someone how ta bowl
Education and o P :
1C6 - . o 37% Lead a quality improvement seminar
Training 01 Education and Training - ; -
= = 36% Design a training program for new emplovees
Knowledze 2006 Write a thank you note
2C7a EnglishLanguage . 37% _ Edit a feature article in a local newspaper
= = 02 Arts and H it
s and Fumanies 86% Teach a college English class
Skills 14%  Say "please” and "thank vou" in a foreizn language
2.C7b Foreignlanguage 04 Comunication in foreign 43%  Ask directions in a foreizn city
langzuazes 71%  Wriite an English language review of a book written in a foreizn languaze
Knowledze 14%  Attend a popular music concert
S . P P : -
2C7c Fine Arts 02 Arts and Humanities 4:,? Pla'». an‘u.tlorpa.tT. na local l:heater_pla‘r
71%  Design an artistic display for a major trade show
History and Knowledze 43%  Take a class in US history
2674 -\IChE-OIOE'V 02 Arts and Bumanities 37% Teachlocal history to school children
B = o 86% Determine the age of bones for placing them in fossil history
. Knowledze 28%  Watch a TV program on family values
. Philosophy and ot - , P .
2CTe Theology 02 Arts and Bumanities 37%  Understand another culture's relizious practices
= o 86%  Compare the teachings of major philosophers
. Knowledze 14% Use a seatbelt
Public Safety and
2C8a C etyan - . 37% Inspect a building site for safety violations
Security 07 Services - o ;
- 86% Command a military operation
Enowledze 20%  Register to vote in a national election
2.C8b Lawand Government 03 Social sciences, Economy _ 57%  Prepare documents and title papers for the purchase of a new house
and Law 86%  Serve as ajudge in a federal court
Knowledze 14% Dial a phone
2C%a Telecommunications 07 Services 20%  Install a satellite TV dish
) 100% Develop a new, world-wide telecommunications network
Communications and Knowledze 200 Wiite a thank you note
5 ey P
2C9%b Media 02 Arts and Humanities 37 ,? B? ?radlo disk jockey
71%  Write a novel
Skills 28%  Follow a standard blueprint
. . ey o
4Alal Getting Information 02 Practical skills 37 % Rewe“. abudg_et
86%  Study international tax laws
Monitor Processes, Skills 29%  Check to see if baking bread is done
4Ala2 Materals, or . . 37%  Test electrical circuits
: 02 Practical skill
Surroundings acheal s 86%  Check the status of a patient in critical medical care
o . Skills 29%  Test an automobile transmission
Id ing Objects,
4A1b1 egnf}mg biects. . . 37%  Judge the acceptability of food products
Actions, and Events (2 Practical skills - . : .
86%  Determine the reaction of a virus to a new dmug
. . Skills 14%  Check that doors to building are locked
4A1b2 Inspecting Equipment, 37% Inspect equipment in a chemical processing plant
T Btructures, or Material 02 Practical skills p P A E E
86% Inspect a nuclear reactor
Estimating the Skills 20%  Estimate the size of household furnishings to be crated
4A1b3 Quantifiable 02 Practical skills 37% _ Estimate the time required to evacuate a city in the event of a major disaster
Characteristics of B 86%  Estimate the amount of natural resources that lie beneath the world's oceans
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Judging the Qualities

Skills

Determine whether to remove a tree that has been damagzed

4A2al1 ofThings, Services, or 01 Cognitive skills 37% Determine the value of property lost in a fire
Paople = 86%  Establish the value of a recently discovered ancient art work
. Skills 20%  Tabulate the costs of parcel deliveries
Processing ey - - :
4A2a2 - - . 37%  Calculate the adjustments for insurance claims
Information 01 Cognitive skills - - P
= 86% Compile data for a complex scientific report
Evaluating Skills 14%  Review forms for completeness
4A2a3 Informationto . . 37% Evaluate a complicated insurance claim for compliance with policy terms
R . 01 Cognitive skills ; P ; ;
Determine Compliance = 86%  DMMake a ruling in court on a complicated motion
Analyzing Data of Skills 14%  Determine the location of a lost order
4A2a4 infor;nati;n 01 Cognitive skills 37%  Determine the interest cost to finance a new building
= 86%  Analvze the cost of medical care services for all hospitals in the country
- ~o0: - - -
Making Decisions and Skills __?,? Determine the n.'leal sele ctm.n for a cafeteria
4A2b1 Solvin; Problems 01 Cognitive skills 37%  Select the location for a major department store
= = 86%  Make the final decision about a company’s 3-year plan
Competence 14%%  Change the spacing on a printed report
111 L - 35 ; - :
4A2b2 Thinking Creatively 01 Perconal ahilities 37 e Adapt popular music for a high school marching band
86%  Create new computer software
- vy - : - :
_ Updating and Using Skills __?.? Keep up with price chang.es in ?1 small retail store .
4A2Db3 Rele\'m;Knowledge 01 Cognitive skills 37%  Keep current on changes in maintenance procedures for repairing sports cars
= = 86%  Leam information related to a complex and rapidly changing technology
. Competence 20%  Plan the holiday schedule for an airline worlforce
Developing
4A2b4 ;);Jj;:;:: and 03 Methodical abilities 37%  Develop the plan to complete the merger of two organizations over a 3-year period
= 86% Develop a 10-vear business plan for an organization
T, - - - -
 Schedutine Work and Competence __?.? Make appointments for patients using ap.redetemuned_schedule
4A2b35 s . . L 37%  Prepare the work schedule for salesclerks in a large retail store
Activities 03 Methodical abilities . - - -
86%  Schedule a complex conference program with multiple, parailel sessions
.. . Competence 2006 Organize a work schedule that is repetitive and easy to plan
sA2ps Orgening Planning, 37%  Plan and organize v tivities that often ch
Alb. d Prioritizing Work 03 Methodical abiliti 1% an and organize your own activities that often change
an orzng e 2 Hetodical abrities 86%  Prioritize and plan multiple tasks several months ahead
- vy - —
) Interacting With Skills __?.? Er}t.er employee mformapon mto a compm.:er. database
4A501 = . . 37%  Write software for keeping track of parts in inventory
Computers 02 Practical skills - P
86%  Setup anew computer system for a large multinational company
Drafting, Laying Out, Skills 200 Specify the lighting for a work area
119 o Fary o A .
4A3b2 and Spec@mg 02 Practical skills 37 % Specify the ﬁ.u'ms.}nn.gs ff:r a new sc.hool i
Technical Devices, 86%  Draw the electronic circuitry for a high-speed scientific computer
Repairing and Skills 20%  Make simple_ external adjustments to a door hinge with ordinary hand tools
4A353b4 Maintaining . ] 37%  Adjust a grandfather clock
= 02 Practical skill
Mecharical actical st 86%  Overhaul a power plant turbine
Eepairing and Skills 14%  Use knobs to adjust a television picture
155 Maintaini 570, Mak ; ; i ine circui
4A3bS himtmg . 02 Practical skills 37 i }\'Ia.ke repairs by removing and rep.lacmg circuit h.»o a.rds.
Electronic Equipment 86%  Use complex test equipment to calibrate electronic equipment
Skills 2006 Record the weishts of trucks that use the hishways
$A3DE Documenting Recordi 37%  Document the results of a crime scene investigation
L1300
ng Information 02 Practical skills 269 Maintain information about the use of orbiting satellites for private industry
" communications
Interpreting the Skills 14%  Interpret a blood pressure reading
4A4a1 Meaning of 03 Communication in the 37%  Interpret how foreign tax laws apply to U.S. exports
Information for Others mother language 86%  Interpret a complex experiment in physics for zeneral audiences
Communicating with ~ Skills 14%  Write brief notes to others
4A4a2 Supervisors, Peers. or 03 Communication in the 37% Report the results of a sales meeting to a supervisor
Subordinates mother lanzuaze 86%  Create a videotaped presentation of a company’s internal policies
Communicating with ~ Skills 14%  Have little contact with people outside the organization
4A4a3 Persons Outside 03 Communication in the 37%  Make standard presentations about available services
Organization mother language 86%  Prepare or deliver press releases
Establishing and Competence 14%  Exchange sreetings with a coworker
$A4a4 Maintaining 37%  Maintain good working relationships with almost all coworkers and clients
T Interpersonal 02 Social abilities L00% Gain cooperation from a culturally diverse group of executives hostile to your
Relationships - company
200 otk i
 Assisting and Caring Competence __9,? Help a coworker complete an ass%smnent.
4A4a5 = = . e 37%  Assist a stranded traveler in finding lodging
for Others 02 Social ahilities ; - - ;
86%  Care for seriously injured persons in an emerzency room
Competence 14%  Convince a coworker to assist with an assisnment
$A4a6 Selling or Influencing 579 Deliver standard arguments or sales pitches to convince others to buy popular
SAedl e
Others 02 Social abilities products
86%  Deliver major sales campaign in a new market
Eesolving Conflicts ~ Competence 20%  Apologize to a customer who complains about waiting too long
4A4a7 andNegotiating with . o 37%  Get two subordinates to agree about vacation schedules
= = 02 Social abilities —— - ;
Others 100% Negotiate a major labor-management contract
Performing for or Skills 14%  Tend a hishway toll booth
4A4a8 Working Directly with 03 Communication in the 37% _ 3ell shoes in a popular shoe store
the Public mother lanzuaze 86%  Perform a monologue on national TV
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Coordinating the Competence 29%  Exchange information during a shift change

4A4b1 Work and Activities . e 37%  Organize the cleanup crew after a major sporting event
03 Methodical abiliti

of Others 2 Aetiodical 2 es 100% Act as general contractor for building a large industrial complex

Developing and Competence 14% Encourage two coworkers to stick with a tough assiznment
4A4b2 oy - . o 37% Lead an assembly team in an automobile plant

Building T 03 Methodical abiliti

g feams 2 Hetodicata = 36% Lead alarge team to design and build a new aircraft

Training and Competence 28%  Give coworkers brief instructions on a simple procedural change

4A4b3 Teachj.t;g Others 03 Methodical abilities 37% Teach a social sciences course to high school students
3 M
= 86% Develop and conduct training programs for a medical school

Guiding, Directing, Competence 29%  Work occasionally as a backup supervisor
4A4b4 and Motivating 03 Methodical abilities 37%  Supervise a small number of subordinates in a well-paid industry

Subordinates i 100%  Manage a severely downsized unit

Coaching and Competence 29%  Show a coworker how to operate a piece of equipment
4A4R3 Develo ;m Others 03 Methodical abilities 37%  Provide on-the-job training for clerical workers

ping ) 86% Coach a college athletic team
. . Competence 14%  Work in a position that requires little advising of others

Provide Consultati

4A4b6 ovide onsutanon 37% Fecommend a new software package to increase operational efficiency

d Advice to Othi 03 Methodical abiliti
an vieeto srs B hdethodieal 2 es 100% Provide ideas for changing an organization to increase profitability

Competence 14%  Work in a position that has minimal staffing requirements
1Aded Staffing 37%  Interview candidates for a sales position and make hiring recommendations
Organizational Umts 03 Methodical abilities L00% Direct a large recruiting and employment program for a large international
_~_manufacturing organization
Monitoring and Competence 29%  Work as a housekeeper responsible for keeping track of linens
4A4e3 = 37%  Work as a chef responsible for ordering food for the menu
o

Controlling Resources 03 Methodical abilities - T .
= Serve as a financial executive in charge of a large company's budget
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