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1 Initial position, purpose, definitions and methods of EUQuaSIT
“Over the last decade growing attention has been paid at both national and European level to the transparency of qualifications and competences, for both academic
and occupational purposes. Lack of transparency has often been regarded as an obstacle to mobility, for either educational or occupational purposes, and a constraint
on developing the flexibility of labour markets in Europe; making qualifications and
competences more transparent is essential to increase and improve mobility – between countries and regions, sectors and companies, as well as from learning to
working in the perspective of lifelong learning.” 1
“It is essential to assess the skills gap created by the mismatch between the skills
and qualifications of the active population and the current and future needs of the labour market in skills and qualifications. Development is needed concerning the
methodology of combining in a comparative way information on skills and educational attainment on the one hand and occupations and job needs on the other hand.
Moreover, there is an additional mismatch at the local/enterprise level which needs
to be addressed.” 2
The quotations above underline the need of more transparency in the education and occupation systems in Europe as well as the corresponding need of investigations on current and future skills developments and requirements on the labour market. The purpose is a better match
between the provisions of education and training systems and the emerging needs of the knowledge society in terms of level and quality of employment and lifelong learning (cf. CEC 2003). In
this context the developments in the area of information and communications technologies (ICT)
play a major role. Therefore, the EUQuaSIT project results on “European ICT qualifications”
documented in this report contribute to the debate on increased European transparency and
mutual strategies of prospectively improving vocational education and training structures and
supply.
In recent years the spread and dynamic of ICT in all European countries have been steadily
increasing. Today the high importance of ICT for the entire economies and all areas including
business, services, domestic and leisure is obvious. Computer technology is present in a very
large percentage of appliances, elements of process control equipment and appear on almost
every professionals' desk across Europe as well as a multitude of smaller computerised devices
in handbags or jacket pockets. Electronics, PCs with all types of standard and individual applications, communications networks and, last not least, the Internet, are very widespread and
have had a profound impact on most industrial sectors. ICT developments have changed the
society to an "information society" and new possibilities as well as challenges in all areas of
work and life have been arisen, in particular, of course, in ICT business and work areas itself.
New ICT technologies are creating fundamental changes within business and the world economy as a whole and success in this new, and digitally driven, economy will be critical to European competitiveness. However, in a structural view, e.g. occupational and qualifications classifications, the wide ICT penetration across sectors and occupations constitutes a big challenge
for national and international comparative surveys like EUQuaSIT.
This final work report of the European Leonardo-da-Vinci-II project EUQuaSIT seeks to summarise the comprehensive quantitative, qualitative and especially comparative results on European ICT employment structures and practitioner numbers, the national and European demand
of qualified ICT practitioners, the skill needs of ICT practitioners, the supply of ICT qualifications
1

Proposal for a Decision of the European Parliament and the of the Council on a single framework for the transparency of
qualifications and competences (Europass). COM(2003)796 final, Brussels, 17.12.2003, page 2 (CEC 2003)
2
http://europa.eu.int/comm/education/programmes/leonardo/old/leonardoold/stat/trainingstatis/secondphase/workprog_en.html
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and the implementation of ICT vocational education and training. In addition to the investigation
of the ICT skill and practitioner needs of the ICT sector, the results equally cover the needs of
the ICT user sectors and furthermore especially take into account the needs of small and medium ICT businesses.
In 2000 the ICT sector itself in the EU-15 employed app. 6 million people and represented
about 3 % of all employment in the EU (cf. Garland 2003, p. 3). However, the ICT sector faces
particular challenges in fulfilling its role in contributing to the success of the European Union's
economy. These include keeping pace with the demands of rapid technological development,
the constant innovation in products and services, and the emergence of new ÎCT markets such
as complex telematic applications. Ensuring that there are sufficient numbers of ICT practitioners with the required skills 3 supporting the development of Europe’s ICT sector will be a critical
issue.
School, vocational, tertiary and higher education are key providers of adequately skilled ICT
practitioners to the sector. Given the reported shortages with the required overall and specialist
ICT skills, there was particular interest in promoting such provision, especially providing that the
vocational education and training programmes offered do meet the skills and knowledge requirements of the sector. Businesses have also indicated that, in some cases, students lack the
necessary generic or interpersonal (behavioural) skills and are, therefore, not ready for work
after their studies. Clearly, there is a need for qualification programmes to ensure that adequate
skills are developed, and that students and trainees are also able to apply these skills within the
context of the workplace.
Providing international and in this case European reference material of and for vocational
education and training (VET) is always a complex and multi-dimensional issue. National VET
systems in Europe partly differ considerably, both in terms of their importance within the overall
education system (education strategy) as well as concerning the conception and implementation of training, examination and certification, e.g. school based, dual system, on-the-job training. Different studies show difficulties of initial VET to meet the requirements of the changing
work environments to more flexible and work process organisation (cf. Perez/Ortega 2003). This
seems to be a specific problem in ICT work areas, since traditionally these have been occupied
by academically qualified ICT practitioners. However, in such a dynamic area things are changing rapidly and we now see even work areas such as software applications development in
which ICT practitioners at all levels are demanded.
Furthermore the coalescence of Europe and the constitution of international sectors result in
a demand of more and clearer European occupations and qualification profiles. Examples are
the aircraft- and automotive industry as well as the ICT field. For the coordination of these often
divided processes a transparent European cooperation and information platform is needed.
It is imperative to set the context of the project in terms of recent political decisions within the
European Union and the importance that education and training will play in their achievement.
The European Council’s strategic declaration of Lisbon stated in spring 2000 that by 2010 the
European Union should become the most competitive and dynamic knowledge-based economy
in the world and that the development of vocational training is a crucial and integral part of this
strategy. The Copenhagen Declaration of 2002 correspondingly states:
“Investigating how transparency, comparability, transferability and recognition of competences and/or qualifications, between different countries and at different levels, could be pro-

3

The term “skills” in this report is used as a broad term that comprises all other terms in this direction such as “competences,
abilities, proficieny, knowledge” etc.
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moted by developing reference levels, common principles for certification, and common measures, including a credit transfer system for vocational education and training.” 4
The actual relevance of a European VET credit transfer system was stressed recently by the
Commission: “An important starting point would be to develop principles for credit transfer,
which are applicable to both HE and VET. These principles are crucial in relation to ensuring
compatibility between the systems, and in securing stakeholder acceptance.” 5
Against the background of these work, employment and qualification developments, this final
EUQuaSIT project report tries to illuminate how the findings and conclusions can support European processes on mutually agreed VET strategies and concepts. Luckily, the considerable
outcomes of the project could already partly be transferred to the actual European discussion
and received vital attention, e.g. through the planned cooperation with the European Centre for
the Development of Vocational Training (CEDEFOP).

1.1 Purpose and project activities of EUQuaSIT
EUQuaSIT aimed at contributing to more transparency of ICT employment and qualifications
in Europe, both quantitatively (statistical data) and qualitatively. In the centre of attention the
project produced tailored reference material on the supply and demand situation of qualified ICT
practitioners 6 in Europe. The project gives recommendations for prospective strategic steps to
be taken in order to guarantee more transparency of European ICT skills and VET developments, worked out from a professional qualifications’ point of view. For this it is necessary to
develop adequate occupational skills and qualification structures for the more reliable estimation
of ICT skill needs and the ICT qualification supply. The project work has indicated that European countries as well as institutions such as the OECD and the European Commission and its
bodies Eurostat and Cedefop are currently searching for adequate occupation and qualification
structures that help reflecting and systematically describing the dynamic changes of ICT business, work and qualifications.
On this basis it was possible to construct European (reference) material on ICT qualifications
reflecting both, corresponding ICT practitioner skill needs as well as the variety of qualification
strategies and concepts in European countries (in the scope of the European principle of subsidiarity). In detail ICT skill needs and qualification structures and contents in Europe are described in order to define prospective priorities in this innovative and prosperous field of the
knowledge-based society, economy and labour market. Initial position in this context is, that a
comprehensive and sustainable knowledge of the skill needs of practitioners and how these can
be systematically analysed and described is obligatory for the development of national and
transnational ICT qualification concepts. And vice versa, adequate ICT qualifications have a
major impact for the European labour market development and the supply of ICT practitioners.
With this work the project is actively contributing to the development of innovative approaches
4

The Copenhagen Declaration: Declaration of the European Ministers of Vocational Education and Training, and the European
Commission, convened in Copenhagen on 29 and 30 November 2002, on enhanced European cooperation in vocational education and training, see http://europa.eu.int/comm/education/copenhagen/index_en.html
5
IRISH PRESIDENCY: CONFERENCE ON COMMON THEMES AND APPROACHES ACROSS HE AND VET IN
EUROPE, 8 MARCH 2004. Conclusions of N. van der Pas, DIRECTOR GENERAL DG EDUCATION AND CULTURE,
EUROPEAN COMMISSION.
6
"ICT practitioners are practitioners who work with their skills and competences at different skill levels in research, development
and design, management, the production, consulting, marketing and sales, the integration, installation and administration, the
maintenance, support and service of information and communications technology systems or who develop, integrate, support
etc. and use ICT systems in a technical context and applications (e.g. multimedia or health informatics) in their occupational
specialisation (ICT job practitioner)". The term generally covers all skill levels. For the delimitation to the workforce who use
ICT systems and applications see EUQuaSIT Interim Report, chapter 1.3: “Common understandin of ICT for the project”, p. 9
et seq.
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with a special focus on linking the view of the business and working world to prospective strategies of (open) European VET systems. Corresponding networks have been envisaged.
The demand for ICT practitioner skills must be assessed both from a quantitative and qualitative viewpoint. The outcomes of different respectable studies throughout recent years (see exemplarily biat 2001, EUQuaSIT 2002; CEPIS 2002) have indicated that the supply of ICT qualification profiles and training programmes, especially in vocational education and training, may
not sufficiently meet ICT practitioner skill needs on the labour market. And especially in ICT,
rapid changes of systems and applications as well as ICT business and work processes lead to
substantial changes of the practitioner skills required. Therefore, adequately skilled ICT practitioners are constantly in demand in all European countries and it is one of the major present
and future challenges not only to react to this demand but also to provide a tailored European
framework of ICT qualifications as a reference for European countries. In a European view and
by considering national responsibilities for vocational education and training the conclusions
and recommendations focus on reference material7 as developed with the EUQuaSIT project.
For clarification of the complex context, it is necessary to identify and describe developments
in the broad ICT business and work areas, against the background of different ICT market segments, and relate them to ICT practitioner skills and skill needs on the one hand, as well as ICT
qualification profiles and programmes on the other. In fig. 1-1 this vital relationship is illustrated,
showing that the skill needs of companies of the ICT sector and ICT user sectors are an important basis for the ICT qualification and training supply, both quantitatively and qualitatively at all
skill levels, independent of each European education system. From a separate perspective, the
ICT education and training supply has influence on ICT work and skills development, which
means that education has an important role to play in supporting companies using developing
technology and competences.

fig. 1-1:

Survey approach of EUQuaSIT with the interaction of ICT work and employment and ICT education and
training

With the EUQuaSIT project activities it was intended to get detailed information on skills requirements of ICT practitioners qualified at different levels. This covers the whole range of
needed skills, from technical ICT skills to overall behavioural and personal skills. The initial aim
of EUQuaSIT to identify, structure and classify overall and generic ICT work areas could be objectified based on the comprehensive and detailed investigations of concrete ICT business and
work processes. The question in regard to the involved ICT practitioners (with their ICT job and
qualification profiles) and their skills described in ICT work tasks within the processes play a

7

see conclusions of N. van der Pas, Director General DG Education and Culture, European Commission, presented at IRISH
PRESIDENCY: CONFERENCE ON COMMON THEMES AND APPROACHES ACROSS HE AND VET IN EUROPE, 8
MARCH 2004.
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major role for the conclusions on prospective European ICT skills profiles and qualification programmes.
One major precondition for all surveys on ICT practitioner skill needs was a profound knowledge of existing sector-, business-, work- and qualification structures in the partner countries.
Therefore overall and latest developments in ICT business and technologies were permanently
investigated. Major task of the initial project activities, however, was to systematically describe,
analyse and compare the structure, developments, demand and acceptance of ICT qualification
profiles and programmes in the partner countries. The comprehensive and systematic documentation and interpretation of the existing ICT qualification profiles in the project internet database - including statistical data where available - functioned as an information platform for the
partners and the project target groups. For the comparison, common references for training
fields and levels relevant for ICT were used. Furthermore this work constituted a vital preparation for the empirical investigations in the European written examinations and case studies.
Altogether the project results ought to contribute to the European discussion on innovative
procedures for the profound analysis, transfer and more reliable forecasts of qualification demands, especially in vocational education and training (VET). The development of modern and
integrative VET solutions and curricula requires comprehensive knowledge about the work
processes and needed skills and is therefore linked to the discussion on employment affairs and
occupational objectives and contents.
The overall work programme of EUQuaSIT was subdivided into six work packages as shown
and briefly described in the following table:

fig. 1-2:

EUQuaSIT

Overview of the work packages of the EUQuaSIT project
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1.2 Analyses and methodological background and definitions
Major part of the first work packages - comprehensively described in the EUQuaSIT interim
report - was the analysis and evaluation of current ICT qualification profiles and programmes
including the supply of ICT practitioners at all levels in the project partner countries. The actual
offer of ICT qualifications and training programmes were reflected against the background of
each national education and training system. On the one hand, as primary material these comprehensive and profound material provide the target groups of the project with relevant information on actual ICT qualifications, training programmes and curricula in Europe. On the other
hand, one needs to see that gathering and processing such information on European ICT qualifications is an ongoing process of up-dating, e.g. with new profiles or with those from other
European countries. It was a matter of principle in the EUQuaSIT project that a profound thematic knowledge of the actual ICT qualification and training situation in the partner countries is
obligatory for the detailed investigation of the work and skill needs of ICT practitioners in the
companies as well as the practical implementation ICT training. However, before the approaches of the corresponding surveys will be described some clarifications on ICT work, employment and qualifications were needed from a methodological point of view, e.g. for a common understanding and use of terms and definitions.

1.2.1 ICT practitioner work, employment and technologies: the use of
terms and classifications in Europe
Information and communications technology (ICT) plays a major role in the globalisation of
the economy, and at the same time creates prospects for the development of future technology
and the modernisation of products and services. The use of different types of ICT is one of the
most significant features of today's business. ICT support tools are computers and data processing equipment, means for building computer systems, digital (tele)communications equipment, software products and (global) services connected with the delivery of software, communications products and services, selected forms of technology for the manufacture of electronic
parts, multimedia products and related services. Furthermore, the Internet has already fundamentally changed the way today's businesses operate and will continue to do so in the future.
ICT promotes prospects for economic growth and also results in the creation of jobs for highly
skilled personnel.
Despite the high political and economical priority, the available data and information on the
actual development of ICT in view of occupation, employment and qualifications structures indicate difficulties with regard to their transparency and consistency. But both criteria are a precondition for comparative European surveys and outcomes. Thus the clarification of terms and
the project utilisation of relevant official classifications such as NACE, ISCO-88 (COM) and
ISCED-97 is subject of the following initial chapters. The presented figures and descriptions
summarise the complex project proceedings leading to these relevant results needed for a
common understanding of what had to be investigated in the scope of our project, namely ICT
qualifications and the nature of the processes corresponding to this innovative and complex
field. As indicated earlier on especially with regard to the field of vocational education and training (VET) in Europe the EUQuaSIT project group became aware of the fact that a mutual European view on the significance of VET in the field of ICT certainly has not been developed yet.
In order to classify the material on the development of ICT practitioner skills and qualifications
it was initially necessary to investigate and evaluate important categories and terms such as ICT
practitioner and ICT qualification. Difficulties in a common understanding and usage of classifications as a reporting unit are considerably caused through an inconsistent use of terms, e.g.
IT, ICT, e-business, computer experts or IT specialists (cf. OECD 2004, p. 2).
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Within EUQuaSIT three groups were delimitated, namely ICT practitioners, ICT job practitioners as well as ICT users. The working definition of the comprehensive term and occupation
group 'ICT practitioner' (as well as ICT job practitioner') is as follows:
"ICT practitioners are practitioners who work with their skills and competences at
different skill levels in research, development and design, management, the production, consulting, marketing and sales, the integration, installation and administration, the maintenance, support and service of information and communications technology systems or who develop, integrate, support etc. and use ICT systems in a technical context and applications (e.g. multimedia or health informatics) in their occupational specialisation (ICT job practitioner)".
The definition of 'ICT practitioners' and 'ICT job practitioners' is needed to describe the often
blurring boundaries of today's ICT work and skills. It is realised that the skills of such practitioners become contextualised into the situation in which they are practiced and that sectors such
as for example the ‘automotive industry’ will apply and evolve these skills to their own practices.
The project sought to take this into account which is reflected in the consideration of all relevant
ICT practitioner groups. However, it cannot completely be answered at this stage whether or not
an automation engineer who performs PLC programming or a designer using computers (multimedia) are ICT practitioners. For the sake of their good knowledge in ICT, one may say that
both above are ICT practitioners; however, each of them is first of all qualified in another domain, but they may fairly substantially develop, integrate and support ICT hardware and software in their jobs. For this the category of ICT job practitioners have been introduced in delimitation to ICT practitioners that are subject of the project from the viewpoint of the corresponding
ICT qualifications supply.
Furthermore, the term 'ICT skills' is often utilised for the massively increasing ICT user group,
for instance indicated by the European Computer Driving License (ECDL) initiative. In general
ICT users do apply systems as tools in support of their own work. User skills cover the use of
common and standard computer and communications applications and tools. Therefore it might
be argued that already a secretary who uses technical office instruments (word processing or
spreadsheet computer applications) is a kind of ICT practitioner. Even though ICT users are not
subject of the EUQuaSIT project work, this group should at least be alluded at this initial point of
the reporting.
Reaching to the point, we conclude that borders move from pure ICT practitioner skills via job
specific ICT practitioner skills to ICT user skills as shown in the following picture.

fig. 1-3:

Definition and delimitation of ICT practitioners, ICT specific jobs and ICT users

The second major challenge and precondition for the further EUQuaSIT work on ICT qualification strategies and concepts in Europe was to clarify in an occupational sense which groups
need to covered as relevant ICT practitioner groups. Based on the definition given above an
'Occupational classification of ICT practitioners' was conducted in a European perspective of the
surveys in orientation to the widely used occupational classification ISCO-88 (COM) (cf. ILO
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1990; Elias 1997). Based on this occupational classification defined by skill levels and specialisations all ICT relevant 'unit groups' at the skill levels 2, 3 and 4 as well as the 'manager' skill
level were considered as indicated in the table below. Even though some of the groups clearly
subsume ICT practitioners, e.g. 'Computing professionals (ISCO 213)', there are others which
need further interpretation such as for example 'Electronics and telecommunications engineers
(ISCO 2144)'. Therefore a distinct nomination of ICT practitioners within the ISCO-88 structure
is often difficult and sometimes almost impossible. For the project work, however, it was necessary for all partners to be aware of the fact that interpretations are inevitable, for instance in regard to the question which ICT qualifications needed to be considered within the initial EUQuaSIT surveys. Also for statistical purposes on the demand-supply comparisons and estimations in
the European context this interpretation as summarised in the table had been vital.

fig. 1-4:

Occupational structure of ICT practitioners of "International Standard Classification of Occupations ISCO88 (COM)" used and named by EUQuaSIT

The comprehensively realised solution for the classification of ICT practitioners considers
more than the often in other studies and surveys in a narrower view used IT minor groups
'Computing professionals (ISCO 213)' and 'Computer associate professionals (ISCO 312)', for
instance in Eurostat statistics subsumed as 'Computer professionals' (see table below, cf. Ottens 2003, p. 59). Rather than just taking up this narrower skill level and specialisation ('computer or IT') view, the EUQuaSIT definition of ICT practitioners covers also IT managers (Computing services managers (ISCO 1236)) and other related occupational groups such as 'Electronics and telecommunications ...' (with the red colour background) as well ICT practitioners
working in areas like management, marketing and sales (yellow backround). Two major messages can be transferred from these results, in line with the project objectives:
• ICT practitioners work and have skills at all levels of the ISCO-88 (COM) classification and
• the narrow view only on IT- or computer professionals does not reflect the comprehensive
employment and work structures of ICT that equally cover communications practitioners
as well as those in ICT management, marketing and sales.
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Occupational structure of ‘Computer professionals’ of the "International Standard Classification of Occupations ISCO-88 (COM)"

Furthermore there are various international and national classifications for the description of
social and economic activities, e.g. the "Statistical classification of economic activities in the
European Community" (NACE), that is similar and currently being harmonised with the UN classification ISIC. A basic problem in this context is that it is often not sorted out very well whether
'ICT employment' means
• the employment in the ICT sector or
• the employment of ICT practitioners (in any sectors).
Based on the definition of ICT practitioners given above, as well as the assumption that their
work and tasks are similar in the ICT sector and the ICT user sectors, no sector- or companyspecific difference between ICT practitioners is made in the project. Independently of the sector
and company type all ICT practitioners as well as those defined as ICT job practitioners are
considered. In order to avoid any misconception in the project work, it was clearly differentiated
between the 'employment of ICT practitioners' (in principle applying to all sectors) as well as
'ICT employment' which is defined as the total employment of the ICT sector and thus covers
also 'non ICT practitioners', such as general managers, accountancies, mechanics etc. Correspondingly, and chiefly in view of ICT qualifications the term 'ICT employment' is not used in the
project.

fig. 1-6:

Economic structure of the ICT sector and ICT user sectors of " Statistical Classification of Economic Activities in the European Community (NACE Rev. 1.1)" used by EUQuaSIT

In order to investigate the work of ICT practitioners it is in fact important to clarify in which
sectors they work. In a comparative view the European NACE Rev. 1.1 was investigated in view
of an Economic activities classification of the ICT sector and the variety of ICT user sectors.
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Following the NACE structure of 'Section, Division, Groups and Classes' the ICT sector itself
can be differentiated in the four areas 'IT services, CT services' and 'IT manufacturing, CT
manufacturing'.
As for the ISCO-88 classification also a more detailed investigation of the NACE groups indicates that the mergence of the IT and CT industry to an ICT sector in a comprehensive workand economical related view of the ICT area has not been realised yet. This is also true for national classifications and interpretations so that for the EUQuaSIT work a common European
understanding of ICT practitioner work and skills had been a vital process. Furthermore and for
all sectors a delimitation of ICT practitioners and the 'normal' users of ICT systems and applications was achieved.

fig. 1-7:

Economic structure of the ICT sector of "Statistical Classification of Economic Activities in the European
Community (NACE Rev. 1.1)" used and named by EUQuaSIT

In summary the following technological, economical and occupational definitions of ICT can
eventually be stressed as being essential for the further work from a methodological point of
view:
• ICT announce the mergence of “IT and CT”: “Information and Communications Technology”;
• ICT practitioner skills: The capabilities required for researching, developing and designing,
managing, the producing, consulting, marketing and selling, the integrating, installing and
administrating, the maintaining, supporting and service of ICT systems;
• ICT practitioners include e.g. “Computer professionals”;
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• ICT practitioners work in the ICT sector and the ICT user sectors;
• ICT employment comprises the entire employment of the ICT sector (IT and CT service
and manufacturing).

1.2.2 ICT qualifications in view of its correspondence to ICT practitioner
work and skills
Based on the definition and classification of what is understood in the project by ICT practitioners, the methodological approach of the interaction of ICT work and skills on the one side as
well as training and qualifications on the other, led to a definition and classification of ICT qualifications in the systems of vocational education and training (VET), higher education (HE) and
continuing vocational training (CVT). As indicated in the figure below, a similar discussion as for
the ICT practitioners took place in project in order to clarify the criteria for ICT 'practitioner' qualifications and as a basis for the national investigations and comparative analyses of relevant ICT
qualification profiles and programmes. It is well known in the European debate especially on
vocational education and training how different the national education and training systems are
and therefore only a common and mutually agreed position, for instance in order to delimitate
the relevant ICT qualification profiles and programmes from ICT user qualifications, would lead
to comparative outcomes and prospective conclusions on ICT qualification strategies and concepts in Europe.

fig. 1-8:

Definition and delimitation of ICT practitioner and ICT job practitioner qualifications to
e-business and ICT user qualifications

As far as the delimitation of vocational education and training (VET) and continuing vocational
education and training (CVT) is concerned, the EUQuaSIT project partners agreed on two main
criteria. First of all, VET is defined as a qualification with which the participants reach a new
level of vocational qualification, whereas CVT takes usually place on a certain level focussing
on specific content. In accordance with this definition the group decided secondly that VET is
also characterised by a certain period of time typically longer than 12 months. In addition, CVT
courses were also only supposed to consider longer than 3 days of training.
The analysis of ICT qualification profiles and programmes requires a common structure which
is not easy to agree on due to different existing VET systems in Europe (which is a well known
barrier for a mutual European VET policy). However, in the methodological direction and orientation to existing and overall international and European classifications for education and training systems and programmes the complete "framework of ICT qualifications" is used in two major education and qualification categories, namely:

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

page 12

Initial position, purpose, definitions and methods of EUQuaSIT

chapter 1

• the education and training (qualification) level and
• the education and qualification programme, subject and specialisation respectively.
The comparison of the international and European level frameworks used in this report is indicated in the table below. Based on the analysis the proposed and used ICT skills and qualification frameworks are each five-level structures with three 'skilled' / vocational education and
training (VET) levels 2, 3 and 4 as well as two 'high skilled' / higher education (HE) levels 5B
and 5M. The five qualification levels orient at existing international and national classifications
as well as the new 'Bologna Process structure' with 'first and second cycle degrees“ (FCD;
SCD) and Bachelor (BA) and Master (MA) respectively. Apart from Germany the EUQuaSIT
partner countries have a national level classification for their vocational education and training
programmes. The project group discussed these classifications and therefore a 'key' between
each national and the EUQuaSIT level classification could be realised. For instance Dutch and
Czech education and training profiles are based on the "old" European five levels framework as
defined in Council Decision of 85/368/EEC (SEDOC). Even though not common in Germany, it
was necessary to assign the ICT qualification profiles to this structure.Concretely, and already in
view of final recommendations the defined VET and HE qualification levels should be nominated
such as Bachelor (BA) und Master (MA). In terms of overall education and qualification levels
expressed by ISCED 97, the table does not consider education level 1 and 2, since these levels
do not cover relevant VET ICT qualifications.

fig. 1-9:

Correspondence of skills and qualification levels and the EUQuaSIT five VET and HE level solution

In correspondence of these relevant five ICT qualification levels to the employment system.
the table furthermore indicates the nomination of five skill levels, too. This approach is in line
with the specification of the ISCO-88 (COM) structure: "The International Standard Classification of Education (ISCED) was used to define the ISCO-88 skill levels" (Hoffmann 1999, p. 6).
The defined structure of the five 'ICT practitioner qualification levels' on the one hand side, and
the five 'ICT practitioner skill level' on the other, therefore does not only indicate a structural
connection to the ISCED-97 levels as mentioned above, but also to the EU Directive on the recognition of professional qualifications at different levels (CEC COM 2002/0119 final - COD
2002/0061; amended in 2004) as well as based on this Commission proposal the latest 'Political
agreement on the Council's common position' of May 2004 (CEU 9716/04 - ETS 42 CODEC
753). In view of the correspondence and interaction of the level structures for the employment
and education and training system these level frameworks also allude to the international and
European discussion on the problems and significance of harmonised frameworks.
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Complete frameworks with qualification levels and ICT education and training fields
ICT qualifications need to address the specificity of the target domain. For the initial parts of
the project, the EUQuaSIT team agreed on using an official European classification for training
purposes. Since 1999 such a framework for vocational education and training is available as a
supplement of the ISCED 97 classification for overall education aiming at classifying training
programmes (cf. Cedefop / Eurostat 1999). In this framework a third ‘digit’ was created within
the ISCED system which represents ‘fields of training’ (ibid., p. 7).
In the figure below the relevant ‘(ICT) fields of training’ (from a total of 65 fields) with some
exemplary main contents are presented in which the EUQuaSIT ICT qualification profiles and
programmes have been classified. The colour of each field indicates its nature, as follows:
• ICT qualification and training programmes in audio-visual techniques and media production (blue colour),
• ICT qualification and training programmes in ICT related business and administration such
as sales, marketing, management and administration (yellow colour),
• ICT qualification and training programmes profiles in computer science (blue colour),
• ICT qualification and training programmes profiles in electronics and automation (red colour).
Further 'training field descriptions' are important for the classification of training programmes
and to see which field best corresponds to the programme or the programme group that is to be
classified (cf. Cedefop / Eurostat 1999, p. 13). For example the field 'computer science' is described as follows: "Computer science is the study of the design and development of computer
systems and computing environments. It includes the study of the design, maintenance and
integration of software applications" (Cedefop / Eurostat 1999, p. 18); and for 'electronics and
automation': Electronics and automation (Engineering and engineering trades) is the study of
planning, designing, developing maintaining and monitoring electronic equipment, machinery
and systems. It includes designing computers and equipment for communication" (Cedefop /
Eurostat 1999, p. 19).
The framework below also indicates the level structure of ISCED 97 which has been an orientation for the adapted level framework used in EUQuaSIT (see above). The complete qualification framework with qualification levels and specialisations was supposed to allow the classification of each ICT qualification profile and programme of the partner countries. The illustration
indicates that in each subject area relevant for ICT training, qualifications profiles can be structured at each level from ISCED level 3 onwards (upper secondary education).
The complete correspondence of relevant ICT practitioner occupation groups and ICT education and training fields based on ISCO-99 and the one side as well as ISCED 97 and EC-99
respectively on the other, is illustrated as a major result of the EUQuaSIT work on occupational
and educational classifications. These two structures helped clarifying the common basis for the
national analyses of ICT qualification possibilities and strategies in the partner countries as well
as the evaluation and comparison of vocational training ICT qualifications.
The analysis of the two structures clearly indicates their different approaches. Within the
ISCO-88 classification occupation groups are first of all split in five broad skill levels of which
four skill levels are relevant for ICT practitioner groups. On the contrary the EC-99 training classification shows a subject-oriented structure that is initially characterised by the 'fields of training'. Thus classifying an occupational profile in ISCO-88 first of all requires a decision on the
skill level the practitioner is working on, whereas corresponding training measures allow for
each field of training different education levels, and therefore, for instance, 'computer science'
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and related activities such as computer programming can be classified in the EC-99 structure at
different qualification levels.

fig. 1-10:

Relevant "ICT occupation groups" and "ICT training fields"

From a methodological point of view it is important for all investigations and comparisons
within the EUQuaSIT project that these are carried out on a common and harmonised basis of
the corresponding and interacting relevant 'ICT fields of training' and 'ICT occupation groups'.

1.2.3 The empirical analyses of EUQuaSIT
In order to further identify and clarify the firms’ needs of ICT practitioner skills and to transfer
them into interrelated conclusions on prospective ICT qualifications and training practices in
Europe the following surveys and empirical analyses were carried out:
• Evaluation of the demand and supply and the gap and mismatch of ICT practitioner skills
and ICT training solutions.
• Questioning and case studies (ICT practitioner interviews) in the small, medium and large
companies of the ICT sector and ICT user sectors in the five EUQuaSIT partner countries.
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• Questioning and case studies in ICT training institutions in the five EUQuaSIT partner
countries.
The questionnaire surveys of companies and ICT training institutions within work package 2
aimed at empirical results on the demand of ICT practitioners and the acceptance and evaluation of the ICT qualification profiles and programmes in companies on the one hand, and the
ICT training practice on the other. This work is needed for the initial international comparison of
the European ICT qualification demand and supply in the partner countries within work package 3.
The concept of undergoing a written questionnaire survey requires the composition of adequate questionnaires following the requirements and realisation criteria of empirical social research instruments. Most important in this respect is the development of tailored questions in
regard to the subject of the investigation as well as how the questions should be structured and,
for instance, if the questions and answers should be provided in more closed or open way. Furthermore in and in relation to the subject area it is important to consider the preconditions of the
group to be investigated. Therefore and depending on the part of the questionnaire, e.g. due to
the great variety of existing ICT qualification profiles and programmes in the countries, sometimes additional hints may be needed in order to clarify the context and objective of the question.
However, in order to compare the results of both, the questionnaires of the companies and
the training institutions were developed in a similar structure and content areas, for instance the
demand and supply of ICT qualifications, European affairs or the views and experience of special initiatives for increasing the female proportion under ICT practitioners or the chances of disadvantaged groups in ICT work. The analysis of the project outcomes was undergone with statistical computer software like MS Excel and the corresponding presentation through diagrams.

fig. 1-11:

Online examination of companies (ICT sector and ICT user sector) and VET, CVT and HE institutions

The questionnaires (mailed and online) were commonly developed in English and then translated by the partners in to their national language (see fig. 1-11) and send out with letters and
the flyers describing the project objectives to the above mentioned numbers of companies and
training institutions. The main topics and questions are provided in the corresponding chapters
of the report.
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1.2.4 Overall concept and approach of the case study investigations
The case study investigations of EUQuaSIT contribute to more transparency on ICT practitioner work structures, contents and skill needs on the one side, and the actual European situation
on the development, supply and implementation of ICT education and training on the other
('demand-supply-approach'). From the perspective of the development of VET structures, goals
and contents there are different approaches how skills and qualification needs can be analysed
and the results transferred to prospective qualification strategies and concepts. With the case
studies in companies it is possible to analyse and evaluate occupational work tasks and corresponding skill needs of ICT practitioners within the ‘real’ structure of ICT business and work
processes. A profound understanding of both, the structure and contents of the ICT work processes as well as the overall and specific ICT skill needs is a precondition for innovative work
oriented ICT qualifications and training contents and concepts. From a methodological point of
view, work (or work process) orientation in developing and implementing vocational education
and training (VET) in a specific area or sector requires a comprehensive and well structured
picture of the work and skills of the practitioner groups concerned.
Consequently, the concepts for the case studies and expert interviews in companies and ICT
training institutions were developed from a common understanding and perspective of ICT vocational education and training and is leading to a common view of conclusions and recommendations with regard to prospective European ICT qualification strategies (see fig. 1-12).

fig. 1-12:

Overall approach for the case study investigations in European companies and ICT training institutions

In order to 'professionally' undergo a case study in a company complete and good information
about the ICT business areas, projects and products is needed beforehand. If the company had
already taken part in the questioning a lot of overall and empirical information were already
available and could be completed with additional material sent by the company for preparation
beforehand and through the internet. Ideally the case study is undergone by two people, one of
which should have some professional skills in the ICT business and work area and must be able
to make use of the developed analysis and data sheets, e.g. on ICT marketing or databases
(see in the annex).
The outcomes of the case studies in companies support the development and provision of innovative work oriented concepts of professional ICT education and training in Europe. In order
to reflect and evaluate the findings from the 'ICT business and working world' the second part of
the investigations concerns the actual situation of ICT education and training in Europe and the
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question how ICT training institutions have addressed the challenge of adequate ICT education
and training provision as well as demanded ICT certifications.
The developed concept correspondingly consists of two related but specific parts for the case
studies and expert interviews in companies and ICT training institutions. In the centre of the
investigations the project partners did interviews with experts, namely ICT practitioners in companies and VET experts in ICT training institutions. These guided and dialogue based expert
interviews give insights into the work of either side, which is a precondition for detailed conclusions on European ICT practitioner skill needs and prospective ICT education and training
strategies. Today, experienced experts are a widely accepted source for investigations in certain field, one of which is the investigation of ICT skills needs at the work place and within real
work processes of the practitioner group. In summary: the concrete knowledge on needed practitioner competences ('know how') in the business and work processes are an obligatory basis
for the development of work oriented ICT qualifications, curricula and certifications. In addition
to the experts often with many years of work and teaching experience, also trainees and students were interviewed.
The EUQuaSIT project implements innovative ways of systematically analysing and evaluating work and training practice. Even though the core activities of investigating overall and specific skill needs of ICT practitioners within small, medium and large European companies’ ICT
business and work process from the viewpoint of VET research are an enormous effort, the empirical outcomes surely offer prospective ways of designing tailored European ICT qualifications.
The new work and process oriented ICT skills framework was completed based on the ICT
practitioner work and skills analyses as well as a comparison of existing occupational classifications (e.g. ISCO 88). In order to structure the identified ICT skill needs in the new framework,
the project group investigated the skill needs of ICT practitioners (working in teams) and determined generic ICT skills (occupational) profiles at different levels and generic ICT work areas.
Focussing on ICT practitioner skill needs at skilled worker level, concrete ICT work tasks were
investigated and aggregated.
Corresponding to the specification of ICT skill levels, needs and profiles in the new (meta-)
skills framework, ICT qualification levels and profiles were defined in a new framework of ICT
qualifications and guidelines for the development of VET ICT curricula elaborated. The results
contribute to new concepts of modular curriculum development and a European vocational education and training credit (transfer) system as well as international and ICT industry led initiatives regarding skills certification.
Based on these tailored occupation and (vocational) education structures new reference data
for statistical purposes could be provided taking into account the entire range of ICT practitioner
work and qualification. It is recommended from the comprehensive project findings to start new
European initiatives to harmonise the national classifications on ICT occupations and qualifications in order to be able to quantify the whole range of ICT practitioners in Europe for which we
need to find mutual ICT qualification strategies and concepts.
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2 ICT work, employment and technology development: the situation of ICT Europe
After the Lisbon European Council in 2000, Europe had to star facing new set of challenges in
what innovation concerns. The council provided indicators for tracking progress towards the
EU’s strategic goal of becoming the most competitive and dynamic knowledge-based economy
in the world. Amongst the many sectors of activity involved, the ICT sector represents a vital
element for the success or failure of these new policies and trends. According to the EU Commissioner for Enterprise and Information Society;
"Innovation is viewed as a multi-dimensional concept, which goes beyond technological innovation to encompass, for example, new means of distribution, marketing or design. Innovation is
thus not only limited to high tech sectors of the economy, but rather an omnipresent driver for
growth."
The first question to make is that of knowing if Europe is or is not reaching the targets settled
in 2000 or, in other way, if the goals for 2010 are in danger or will be met. The EU Commission
has frequently expressed concerns about the success of this strategy mainly because of the
multidimensional nature of the innovation phenomenon which involves not only technologies
and policies but all the society. As a matter of fact innovation can result from technology transfer
or through the development of new business concepts, it can be of technological, organisational
or presentational nature.
Due to the factors analysed such as the persistent inadequate performance of the Union, the
implications of enlargement, the demographic trends and the large size of the public sector in
EU economies it is vital that both at national and regional levels, the Member States and the
Commission intensify their cooperation for the strengthening of innovation in the EU, including
coordination and assessment mechanisms for mutual learning, as well as for tracking progress
achieved.
In March 2003, EU Commission expressed these and other concerns to the Council, The
European Parliament, the Economical and Social Committee and the Committee of The Regions. The objective was to update the Union’s approach to the Lisbon Strategy and giving emphasis to the subsequent European Councils in particular Barcelona 2002.

2.1 Implications of innovation strategies in the ICT business area
Indicated as one of the most important sectors for achieving goals of innovation strategies,
the information and communications technology (ICT) sector will play a major role in the next
decade. Considering that according to the EU Commission the current challenges for EU innovation policy are:
1. Inadequate performance,
2. Enlargement,
3. Skills shortages,
4. Specific features of the Union’s economic and social setting.
It should be of interest to say something further about each one of these aspects before analyzing the European trends on ICT and because all of these aspects represent considerable
number of implications in the ICT policies and features in Europe.
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Inadequate performance
This is the dominant challenge of the Union as a whole. The innovation performance of member states, candidate countries and certain other European states, and of the Union as a whole,
is measured by the Commission’s European innovation scoreboard. In spite of some encouraging features of Europe’s innovation profile, it demonstrates the weaknesses in the Union’s position relative to the United States and Japan.
Enlargement
The available evidence points to strong disparities in the innovation frameworks and performance of the recent admitted countries compared to the other Member States. On the one hand,
people and companies in the new countries have shown a remarkable capacity to transform
their economies. This also reflects a taste for innovation which will be beneficial for the enlarging EU. On the other hand, the existing obstacles to innovation in the New Countries must be
directly addressed to raise the performance of the enlarged Union, making a further challenge
to the open coordination method.
Innovation requires that entrepreneurship be encouraged in all the States, by policies that
take into account the different patterns of entrepreneurship that are pertinent in different countries and regions.
Skills shortages
Real wealth – in terms of economic performance, industrial competitiveness and employment
- comes not from the production of material goods alone, but from the production, transformation and exploitation of knowledge. The skills of their staff are fundamental to enterprises’ capacity to obtain knowledge and to use it to innovate.
Therefore it is critical that training methods be addressed to continually update skills and
knowledge and to ensure good cooperation between staff of different ages and generations.
Demographic trends in Europe mean that enterprises will tend to have proportionally more older
staff.
Specific features of the Union’s economic and social setting
Several further specific features of the European Union have an important bearing on innovation policy developments, such as:
• The large size of the public sector in Member state economies must be involved to boost
innovation;
• Most Europeans live in metropolitan areas. In regenerating our cities, we should build on
their capacities in the provision of knowledge, skills, a highly qualified work force and geographical links to turn them into focus of innovation.
• European diversity brings with it different aspirations and attitudes to innovation that have
to be respected.

2.2 Some trends for the innovation and the information society8
Innovation is more than a process leading from basic research to commercialisation. A more
interactive model has emerged in recent years that recognises the importance of the environ8

Source: Structural Policies and European Territories – Competitiveness, sustainable development and cohesion in Europe.
From Lisbon to Gothenburg – Regional Policy Inforegio – Brussels - 2004
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ment in which businesses, and particularly small and medium-sized businesses, operate. Today
innovation is associated with concepts such as network formation, management, clustering and
the way in which firms, universities, research institutes and public authorities work together,
particularly at regional level. The capacity to innovate varies significantly from one region to another, both in quantitative and qualitative terms. Innovation, the information society, and research and technological development (RTD) can be determining factors in a region’s success.
On the one hand, there is a strong concentration of these activities in the most advanced regions of the EU, where the top 10 regions account for around a third of all related expenditure in
the Union. On the other hand, however, 17 of the 25 regions with the lowest RTD intensity are
Objective 1 regions. Differences between regions are particularly significant in the cohesion
countries. In Greece, for example, over half of all research expenditure is incurred in the capital
region of Attiki, and in Spain over three quarters of the business RTD spending occurs in just
three regions, with 30 % concentrated in the Madrid region alone.
Community policies on innovation, the information society and RTD promote the enhanced
competitiveness of the European economy. They contribute to the development of a Europe of
knowledge and know-how, with a world-class communications infrastructure and decreasing
information costs. The Lisbon European Council reiterated the importance of research and development for economic growth, employment creation and social cohesion. It emphasised the
need to move towards a European research area, an objective which now underpins the EU’s
sixth framework programme for research and technological development. As previously said this
has been translated into targets such as increasing RTD spending with the aim of reaching 3 %
of GDP by 2010 - from 1.9 % at present - and increasing the proportion financed by business to
two thirds of that total.
Cohesion policy and funds are therefore focused on overcoming the technological and digital
divide between rich and poor regions, between urban and rural regions, and even within regions. Networks of innovative businesses, university–business links and better access to communications services for citizens and enterprises are measures that receive increased Structural
Fund support in the current period.
In 2001, the information and communications technology sector was worth EUR 643 billion, or
7.5 % of GDP, according to the European Information Technology Observatory.
The EU’s eEurope scheme seeks to create a digitally literate Europe and to ensure that the
whole process is socially inclusive, builds consumer trust and narrows the gap between regions
and between individuals in terms of the adoption of new technologies. Based on the Lisbon
strategy, the ‘eEurope action plan 2005’, approved by EU leaders in Seville in June 2002, aims
specifically at creating an inclusive information society. The Structural Funds have supported
regional activities related to RTD and the information society, and the share of overall funding
going to these sectors was increased to EUR 10 billion in the current period.
An instrument of the Structural Funds, which has been specifically targeted at fostering innovation in the period 2000–06, is the regional programmes of innovative actions. Under this instrument, 156 regions throughout the EU are eligible to apply directly to the Commission for a
contribution of up to EUR 3 million towards a regional programme of no more than two years’
duration. Three key themes have been selected under the European Regional Development
Fund, which concern the issues of ‘knowledge and technological innovation’, ‘the information
society at the service of regional development’ (e-EuropeRegio), and ‘regional identity and sustainable development’. Since January 2001, 126 regional programmes of innovative actions and
three specific network programmes have been approved. A prize for the most innovative project
in each of the three priority themes will be awarded in April 2004.
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The actual trends on ICT in Europe will be analysed and progresses in view of the EUQuaSIT
project objectives comparing and completing the findings against information provided by Eurostat, for instance in its latest report “Statistics on the information society in Europe - edition
2003” (Ottens 2003). In some cases it is even possible to compare data with figures from US
and Japan which determine EU’s real trend for some specific aspects.
Computers and ICT – equipment in people’s lives, 2002 (%)
The importance of computers and ICT equipment in people’s life was responded as very important in Denmark by 45% of people while in France (16%), Belgium (18%) and Portugal (18%)
less than 20% of people considered ICT as very important for their lives.
Importance of Computers and ICT in people's lives, 2002 (%)
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Internet development
The Internet is changing the world we live in. It seems a change no less significant than the
Industrial revolution of the 18th and 19th centuries. Over the last two decades, information technologies and the Internet have been transforming the way companies do business, the way students learn, the way in which governments provide services to their citizens. Digital technologies have proved to be a powerful engine for economic growth and competitiveness.
In the 1990s, business and consumers in the United States were quick to take advantage of
this “digital revolution”. As a result, American business became much more competitive and the
US economy enjoyed spectacular and unprecedented growth. The EU’s success in achieving
the 2000Lisbon goals will help determine the quality of life of its citizens, the working conditions
of its workers and the overall competitiveness of its industries and services. Today, in the middle of 2004 we have already several indicators that enable us to be optimistic regarding the
success of this new policy. Some of those are:
• More means of training and education for all ages in a word Investment in people;
• free markets and better research;
• starting the creation of a digitally literate Europe through the dissemination of the information society;
• easy and better access to Internet (broadband) and third generation mobile phones
(UMTS);
• considerable developments in e-business, e-government, e-learning, e-health etc.
English is by far the most used language on the Internet, but its importance is declining as
Internet access spreads around the world, notably in developing countries. The importance of
the “Local Content” in the media is growing every day.
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According to estimates by Global Research, in March 2003 only 35% of the world’s on-line
population was English speaking, down from 40% one year before. Other European languages
(36% of the total) and Asian languages (30%) made up the remaining two-thirds of the total,
both language groups gaining ground. Among the other European languages, the largest
shares of the world’s on-line population is accounted for by Spanish and which is spoken by a
world-wide on-line population representing 8% of the total.
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General ICT education and training
While virtually all schools in the EU (15) had an Internet connections (93% in January 2002),
only half had an internal PC network (53%) which usually means that the connection could not
be shared among the various classes but restricted to individual access points or computer
rooms. This is further evidenced by the number of computers in schools as a proportion of pupils.
There were on average only 11 PCs per 100 pupils in EU schools that used computers for
educational purposes. Denmark was significantly above this level, with 31 PCs per 100 pupils,
followed by Finland (16) and the United Kingdom (15). In contrast, schools in Germany and Italy
(7 PCs per 100 pupils) reported the lowest equipment rate, below Greece and Portugal (both 8).
According to the September Eurobarometer, 49% of the active population in the EU using a
computer for professional purposes had received computer training at the workplace. Levels of
training were particularly high in the Nordic Member States (over 60%) and in Austria (58%).
However, most countries reported a decline of workplace IT training compared to 2001.
Effects of ICT on the way of working
New technologies have been widely adopted by enterprises often with the objective of improving productivity. This was to be attained particularly by improving communications and information exchange and automating tasks. The majority (54%) of persons in employment in the
EU in September 2002 agreed, saying that ICT has made their job easier. A majority (51%)
however also noted that this has brought them a greater workload while a large minority (38%)
indicated that ICT has increased the skills needed for their job. More contact with people was
noted by (29%) of the inquired people.
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3 European ICT qualifications and their analysis, documentation
and evaluation
One of the major contributions of the transnational EUQuaSIT work is the comprehensive
analysis, documentation, comparison and evaluation of national ICT qualification profiles and
programmes at all VET and HE qualification levels in the European partner countries. In order to
adequately structure and compare the great number, the profiles and programmes were classified in view of the level and (ICT) education and training field. For this classification different
references were discussed and eventually led to a comprehensive picture of ICT qualifications
in European countries. The enormous amount of information was collected and stored in the
internet database on “ICT qualification profiles and programmes in European countries”. This
approach guaranteed both, transparency for the project partners and beyond in terms of ICT
qualification possibilities at VET, HE and CVT levels as well as a profound preparation for the
evaluation of the ICT qualification supply in the partner countries.
Therefore and in the centre of attention, this chapter summarises the analytical and empirical
results of the analyses as well as the questionnaire based evaluation of ICT qualifications in
each country, namely regarding the (changing) needs and assessment of national specific ICT
qualification profiles by the companies focusing at sub-degree VET levels as well as specific
CVT demands. The evaluation of ICT qualifications from the viewpoint of the ICT business and
work practice constitutes an important piece of work in terms of ICT practitioner skill needs and
the work oriented development of ICT qualifications and curricula in a mutual European perspective.
Correspondingly, the methods, analyses and results presented in the following paragraphs,
contribute to the actual European discussion on the ICT- and e-skills demand, gap and mismatch, respectively, and its implications for prospective ICT qualification strategies and mutually
trusted solutions for a European framework of ICT qualifications.

3.1 Concept for the analysis of national ICT qualification profiles and
programmes in European countries
EUQuaSIT project research revealed three aspects of the ICT education that future qualification strategies should explicitly deal with:
•

ICT qualification aspect - characterising the extent of the education and the specialization detailed for the given ICT qualification as a training level.

•

ICT profile aspect - characterising the specialisation of the ICT qualification, observing
the demand of companies from ICT and non ICT sectors.

•

ICT practitioner aspect - characterising the target domains / sectors, ICT business and
work areas, ICT skill levels and specialisation in which an ICT practitioner acts.

In this chapter the ICT education and training supply and its analysis, documentation and
evaluation in the EUQuaSIT partner countries is presented in a national and European comparative view. First of all and in addition to the initial methodological explanations the following
paragraphs provide some more information about the concept of the curricular documentation
and analyses of ICT qualification profiles and programmes.
For the first part of collecting and analysing relevant ICT qualification profiles and programmes in the partner countries the following table presents the corresponding occupation and

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

page 24

European ICT qualifications and their analysis, documentation and evaluation

chapter 3

education structures of ISCO-88 (COM) and ISCED-97 / EC-99 respectively with relevant ICT
groups and fields of training in a short form. As described in the previous chapters the initial
work of the project was realised within the structure of the European 'education and training
fields (cf. Cedefop / Eurostat 1999) but with 'adapted' EUQuaSIT skills and qualification levels.

fig. 3-1:

Frameworks of all relevant "ICT occupation groups" and "ICT training fields"

In the scope of the project investigations and methods it can be summarised as a major result
that the project eventually and after intensive discussions and debates agreed on a common
structure of ICT fields of training that corresponds to ICT practitioner occupation groups.
The ‘legend’ of the level structures below (see fig. 3-2) furthermore reminds on the skill and
qualification levels as they were compared based on actual structures and frameworks and
eventually used in the five level structure the project group agreed on. All together, both, the
structure of ICT fields of training as well as the project level structure was complete and could
hence be systematically used for the national analyses and European comparisons of ICT qualification profiles and programmes. Based on this survey concept and structure the analyses first
of all concentrated on the available ICT qualification profiles and programmes at VET and HE
levels documented in the online database for the project group and were published in view of an
information platform.
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Correspondence of skills and qualification levels and the EUQuaSIT five level solution
presented in a different direction (horizontal) as used for the project work

On the basis of this European approach the surveys of the initial work package focus on the
national analyses of ICT education and training at the five VET and HE qualification levels.
However, beside the analyses and questions of each national ICT qualification profiles and programmes to be structured and documented in the European ICT training fields, for each profile
the curriculum details and statistical material was supposed to be analysed. Furthermore it was
agreed that a representative picture of the supply of CVT courses for ICT practitioners should
be provided.

fig. 3-3:

EUQuaSIT

Framework and analysis fields of ICT qualification profiles and programmes in European countries
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Concretely the analysis and documentation of each ICT qualification profile and programme
should look at the available information to the following curricular elements. The aim of such a
comprehensive database was to have as much information as possible in view of the comparison and evaluation of collected national material on ICT qualification profiles and statistics as
well as the implementation of ICT training strategies and qualification profiles in companies and
ICT training institutions.
Title / Occupation / Programme - name of the profile
(country and English languages);

Goals of Training / Learning / Study - in country and English languages;

Country - for the moment a certain EUQuaSIT partner
country;

Contents of Training / Learning / Study - short presentation of curriculum or matters of training;

Qualification - type of qualification, i.e. VET, HE or CVT;
Level - the training level envisaged, i.e. VET level 2 - 4,
HE level 5B - 5M, CVT level 2 - 5M ;

Methods of Training / Learning / Study - regarding the
scholastic, practical or new ways for knowledge transfer
and acquisition;

Degree / Certificate obtained - how the qualification is officially recognized;

Media, Requisites and Equipment for Training - special
needs for training;

Provider of Training - the type of training institution, with
country and English names;

Target group;

Duration - in months;

Teachers / Trainers / Lecturers - skill, level and special
requirements;

Launched or updated (year);

Preconditions of Trainees / Learners / Students;

Number of trainees or students (new - first year of study,
total and graduates).

Costs - in Euro (if available);

ICT qualification may be obtained in various types of training institutions in the countries
around Europe. With regard to the “Providers of training” the project partners agreed on a common list of ICT training providers presented in fig. 3-4, where the international (English) name
(in the first column) refers to the national names of the training provider in the EUQuaSIT partner countries, and gives a general idea on ICT training institutions in Europe.
International

Public Vocational
School / College

Private Vocational
School / College

Czech Republic

Strední odborná škola

Soukromá Strední
odborná škola

Germany

Staatliche Berufsschule

Netherlands

(non existing)

Portugal

Ensino Vocacional
Público

Romania
De stat:
1. Liceu/Colegiu
tehnologic (de specialitate/profil);
2. Şcoală de ucenici;
3. Şcoală Profesională;

Particulier opleidingPrivate Berufsschu- sinstituut (voor
Ensino Vocacional
le
middelbaar bePrivado
roepsonderwijs)

Particulare:
1. Liceu/Colegiu
tehnologic (de specialitate/profil);
2. Şcoală ucenici;
3. Şcoală Profesională;

Bedrijf en regionaal
opleidingscentrum
(ROC)

Şcoală de maiştri.

Company and
Strední odborne
Vocational School /
ucilište
College

Betrieb und Berufsschule

Public College /
Institute for Further
Vyšší odborná škola
Vocational Education

Staatliche Institution
Organisatie voor
für berufliche Weibijscholing
terbildung

Escolas Públicas /
De stat:
Institutos Públicos
1. Şcoală postliceală
de Ensino Vocacio2. Şcoală de maiştri.
nal Adicional

Private College /
Institute for Further Soukromá vyšší
Vocational Educa- odborná škola
tion

Private Institution
für berufliche Weiterbildung

Particuliere organisatie voor bijscholing

Escolas Privadas /
Particulare:
Institutos Privados
1. Şcoală postliceală
de Ensino Vocacio2. Şcoală de maiştri.
nal Adicional

Company

Betrieb / Firma /
Unternehmen

Bedrijf

Empresa / Instituição
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Bedrijf en school
Betrieb und Berufsvoor hoger beakademie
roepsonderwijs

Empresa / Instituição e Escola de
Ensino Vocacional
Superior

Public University of
Applied Science /
Vysoká škola
Higher Vocational
Education

Staatliche Fachhochschule

School voor hoger
beroepsonderwijs

Universidade
De stat: Universitate
Pública / Ensino
(tehnică)/Institut/
Vocacional Superior Academie

Private University
of Applied Science Soukromá vysoká
/ Higher Vocational škola
Education

Private Fachhochschule

Particulier instituut
voor hoger beroepsonderwijs

Particulara: UniversiUniversidade Privatate (tehnida / Ensino Vocacă)/Institut/Acadecional Superior
mie

Public University

Univerzita

Staatliche UniversiUniversiteit
tät

De stat: Universitate
Universidade Públi(tehnică)
ca
/Institut/Academie

Private University

Soukromá univerzita

Private Universität

Universidade
Privada

Akademie

fig. 3-4:

(non existing)

Colegiu Universitar:
1. de stat;
2. particular

Particulară: Universitate (tehnică)
/Institut/Academie

Comparative list of “Provider of vocational and higher education and training”

From a methodological point of view the surveys base on the selection and secondary analysis of national information, literature sources, data material etc. Within the intensive accompanying debates and measures of the project group national differences as well as the processes
and aspects of the development and changes in the field of ICT qualification had to be considered. For instance in one or the other partner new profiles have been set up since the beginning
of the project so that the online database instrument was appreciated by the partners.
The examination and analysis within the equal opportunity themes in the field of ICT qualification as well as specific national ICT qualification programmes or initiatives for females were
partly realised through specific and single enquiries and surveys on public and private offers.
Based on a comprehensive picture of the VET system of each partner country, these partly
very detailed investigations of curricula were highly relevant, since the present knowledge basis,
other studies and publications as well as economical, employment and educational international, European and national results and classifications often focus on sector-, occupation- or
training-specific parts of the complex ICT area, e.g. only IT or CT or only higher education.
Therefore, the ambitious claim on a comprehensive picture of information and communications
technology (ICT) is also reflected in the overall methodological approach, e.g. the commonly
used European frameworks, as well as the concrete and harmonised methods between the project partners, e.g. that the commonly worked questionnaires were translated from English into
each mother tongue of the partners.

3.2 Documentation and analysis of national ICT qualifications
Major piece of the initial work of EUQuaSIT was to gather, structure and analyse the ICT
qualification profiles and programmes of each partner country. The results were gathered and
discussed based on the profile and curriculum data and information each partner provided in the
online database of the project that were implemented in the internal work platform of the project.
Even though some of the ICT qualification profiles and programmes led to discussions on where
to classify it, e.g. with regard to the qualification level, field of training, in most cases, however, it
was unproblematic to enter the profiles. The structure and fields of the data sheet were updated several times throughout the project and eventually contains all information and data
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needed to classify and evaluate a qualification profile in the perspective of overall and curriculum information of interest within and beyond the project activities.

fig. 3-5:

Enter and editing of ICT qualification profiles and programmes in the euquasit.net database
(internal work platform)

In the result presented on the internet the database provides a corresponding search sheet at
the beginning where a pre-selection for qualification, level and country can be made. Furthermore a special search term can be inserted to further precise the search. The information are
presented in English and the corresponding partner country language and try to give a comprehensive picture about actual ICT qualification profiles and programmes (curricula) at all fields of
training and levels in the project partner countries. Correspondingly, each data sheet contains
information such as the qualification profile's title, certificate / diploma, goals and content of
training and, if available in the statistics, the number and development of trainees / students
undergoing the programme.
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Search sheet for ICT qualification profiles in EUQuaSIT.net database

As far as the delimitation of vocational education and training (VET) and higher education
(HE) to continuing vocational education and training (CVT) is concerned, the EUQuaSIT project
partners agreed on two main criteria. First of all, VET and HE is defined as a qualification with
which the participants reach a new level of vocational and professional qualification, whereas
CVT takes usually place on a certain level focussing on specific content. In accordance with this
definition the group decided secondly that VET and HE profiles are also characterised by a certain period of time typically longer than 12 months. In addition, CVT courses and certificates
were also only supposed to consider longer than 3 days of training. Therefore for CVT only examples could be given that were differentiated between all ICT programmes the partners exemplarily gathered in the database, an exemplary and global list with vendor specific CVT programmes in ICT as well as, last but not least, some overall examples of vendor neutral CVT
offers in ICT, e.g. CompTIA certificates.
Exemplarily the table below shows the list that is generated by pre-selecting the terms above.

fig. 3-7:

Example of a search result for the criteria “VET Level 3 Germany service”

All VET and HE qualification profiles of the project database were systematically structured
for each partner country in the European ‘fields of training’. The following results summarise this
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vital part of the project that provides the important fundament for the comparison and evaluations. The table below is presented on the project internet platform and functions as a ‘distribution centre’ from where each national table presented below can be viewed. Furthermore the
overview contains the numbers of ICT trainees / students in VET and HE of the partner countries, whereupon below the report will go into some more detail.
Furthermore and as indicated in fig. 3-8 above and further detailed in the following tables for
each country, the numbers of students / trainees in vocational education and training (VET) and
higher education (HE) programmes were investigated for each partner country. This important
quantitative result of the EUQuaSIT project summarise the data for all identified ICT qualification
profiles and programmes in each partner country and provide therefore a coherent quantitative
picture for a certain domain (or 'sector'), in this case ICT. Beside the fact that these data have
not been available in Europe yet, they are important in the comparative European view as described in the following chapter and for the forthcoming work on the demand and supply of ICT
practitioners in Europe.
The following tables in detail indicate for each partner the variety of ICT qualification profiles
and programmes in the structure of the European ‘fields of training‘ (EC-99). The results show
how different the supply can look like for the different qualification levels and fields. All together
and without counting the additional sample of CVT offers in each partner country, more than
340 ICT qualification profiles and programmes have been documented and analysed in the project giving a comprehensive picture of ‘national ICT practitioner qualifications frameworks’. Thus
the outcomes of this qualifications and curriculum analyses provide a unique basis of European
ICT qualifications and data in the VET and HE field (which together and as mentioned above is
fairly unique anyway).

fig. 3-8:

EUQuaSIT

Collective structuring and curriculum results of national ICT qualification profiles and programmes in the
European EC-99 Classification of Education and Training
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Overview of ICT qualification profiles and programmes in the Czech Republic

fig. 3-9:

Documented and analysed ICT qualification profiles and programmes in the Czech Republic

As already mentioned above the concrete analyses of the ICT qualification profiles provide
detailed curricular results as well statistical information on each profiles as follows:
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Overview of ICT qualification profiles and programmes in Germany

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

chapter 3

European ICT qualifications and their analysis, documentation and evaluation

fig. 3-10:

EUQuaSIT

page 33

Documented and analysed ICT qualification profiles and programmes in the Germany
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Overview of ICT qualification profiles and programmes in the Netherlands

fig. 3-11:

EUQuaSIT

Documented and analysed ICT qualification profiles and programmes in the Netherlands
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Overview of ICT qualification profiles and programmes in Portugal

fig. 3-12:

EUQuaSIT

Documented and analysed ICT qualification profiles and programmes in Portugal
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Overview of ICT qualification profiles and programmes in Romania

fig. 3-13:

Documented and analysed ICT qualification profiles and programmes in Romania

It is worth mentioning that during the project development the qualification policy evolved in
EUQuaSIT partner countries, and new ICT qualifications appeared. However, as it will be mentioned further, old and new qualifications in ICT yet do not cover the job market needs, many of
them overlap regarding the fields and training goals – see comparison below. The Data Base is
up-dated periodically and it becomes means for study of ICT qualifications in Europe, also information means for those interested in the field.

3.3 Special ICT qualification programmes of VET, HE and CVT in
European countries
The European Commission states that 'special interventions may be needed to promote the
skills and mobility of those who are at a disadvantage in the labour market' (CEC 2002c, p. 8).
Beside handicapped people, foreign workers and ethnic minorities this discussion still also concerns gender aspects, since females are significantly underrepresented, for instance in ICT
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training and work practice. The empirical results from the EUQuaSIT survey display an average
female proportion in European ICT training of approximately 20 % and an even lower figure for
ICT practitioners in companies. In the more economic and technically oriented ICT qualification
profiles, the proportion of females is higher than in more technical informatics and communications oriented profiles. It is interesting that many European companies see a good proportion of
males and females as important in the ICT business.
In some EUQuaSIT partner countries throughout recent years governments and other bodies
in charge have launched special ICT qualification programmes and measures within equal opportunity themes. Concrete examples for the promotion of higher female proportion in ICT qualifications are in the Czech Republic the government decision No. 456 from 9th May 2001, in
which the Minister of Education undertakes to support access of women to those jobs where
information and communication technologies (ICT) are used, especially by increasing their involvement in the relevant training and education. Even though this does not directly aim at ICT
practitioner qualifications is indicates an attempt of attracting more females to the ICT areas.
Below some other examples of special courses for women in order to promote and increase
the share of women in ICT training are described. In further chapters the question of their effectiveness and success will be dealt with, since this was part of the questionnaire surveys in companies and ICT training institutions as well as the European comparisons of the outcomes.
The proportion of young women in ICT is still less dynamic than expected and hoped in many
European countries. In Germany the proportion is almost steady at 14% on average, e.g. in the
more technical orientated ICT qualifications between 5-10% and in the more business orientated ones between 25-30% (cf. Petersen/Wehmeyer 2001, p. 174 ff.).
There are some initiatives that try to get to higher female rates in ICT occupations in Germany one of which is entitled “idee-it” (see www.idee-it.de). It is promoted by the Ministry for
youth and a common governmental / economy programme called “initiative d21”. Describing the
existing and innovative chances of ICT occupations the platform also presents advice for the
application, a database of companies providing places for an apprenticeship, useful links etc.
Other broad initiatives for young females looking for a tailored training have been launched
throughout the last years, one of which was started by the Federal Labour Office entitled “was
werden” (see http://www.was-werden.de ).
Furthermore there is one special initiative commissioned by the Federal Ministry of Education
and Research (BMBF) that wants to promote further training for trainers especially for women
with a vocational education and training in the field of ICT (see http://www.it-ausbilderinnen.de ).
At the University of Applied Sciences of Bremen in 2000 they established the Women Division
"Computer Science" that is the youngest division in the Department of Economics. It has been
the first opportunity in Germany to study computer science in a single-gender environment.
Based on education principles followed by womens' colleges in the United States it aims to provide an excellent technical education for women. The Division offers a single-gender education
to increase the number of women in computer science and to promote careers of women in science in Germany. Due to the practical focus of the education the number of students is kept
small, each year 30 students.
Less favoured groups
There are actually not many initiatives concerning ICT qualification of disadvantaged or disabled people in the EUQuaSIT partner countries. Young people with low or even very low
school leaving exams have very little chances to get a training place on the free training market
like in Germany.
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Another chance for such low level school leavers to have a “regular” training place in the dual
system is to start with a school based ICT training (Berufsfachschule) at qualification level 2. In
order to improve training for disadvantaged young people, the programme "Promoting Skills Vocational Qualification for Target Groups Requiring Special Support", which was launched in
2001 by the Federal Ministry of Education and Research, will be used to develop the necessary
instruments, in order to prevent youth unemployment and lower existing youth unemployment
(see http://www.berufsbildungsbericht.info/_htdocs/bbb2002/teil1_en/inhalt/teil1_kapitel1.htm).
Especially for disabled people there are little results available for their integration into the ICT
qualification and labour market in Germany. One initiative for disabled people is especially for
those with hearing defects. The outcomes of this project indicate that there possibilities to integrate such handicapped young people into the “normal” training and work within the ICT sector
(see http://www.best-news.de/?it_azubis).
Another initiative in regard to the development of concepts for the training of disabled people
started in September 1999 in the Annedore-Leber-Berufsbildungswerk. Objective of the initiative
is to offer vocational training for young disabled people in ICT qualifications such as IT-SystemElektroniker/-in and Informatikkaufmann/-frau at VET level 3. During the courses the trainees
are supported by special pedagogical measures that focus on multimedia- and communication
skills as well as key competencies like self-learning and self-organised information management. The training method is chiefly characterised by real working tasks and customer orientated training (cf. BMBF, Berufsbildungsbericht 2002, S. 369).

3.4 European comparison of national ICT qualification profiles and
programmes
Of great interest in the present comparison is the distribution of ICT profiles for each country
and for each level in each field of training. Those numbers indicate the relative difference between European countries regarding the existing ICT profiles in the given fields and the discrepancy between existing ICT profiles. The comparison of ICT qualification profiles by country
and qualification level (VET, HE levels) uses the information from the EUQuaSIT analysis of ICT
qualification profiles and programmes collected from the partner countries and stored in internet
database. It reflects the quantitative and the qualitative situations existing now in Europe in the
field of ICT qualifications such as informatics and computer science, economics informatics,
electronics and telecommunication, bioinformatics etc., as well as electronics and automation,
microelectronics, cybernetics.
Because there is this vital interaction of work and skill needs on the one side and ICT education and training on the other the countries demand and supply of ICT qualifications differs
partly considerably. For instance at skill level 4 there are ICT qualifications available in all countries ranging from software analysis and development to administration. There is also a wide
range of ICT qualification profiles in these work areas at skill level 3 and 2 in Germany and Portugal, but little in the Netherlands.
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Comparison of ICT qualification profiles and programmes in the EUQuaSIT partner countries by level

While the total numbers on HE ICT qualification profiles is similar in the investigated countries
there exist distinct differences in the number of ICT qualifications in the fields of training and at
the different levels. Moreover, the titles of the ICT profile and the content are partly very different. Similar numbers do not indicate similarities in ICT profiles, hence the comparison is conducted on the analysis of the profiles depending on the fields of training they belong to. On the
other hand, the number of specializations do not always indicates a diversity of profiles; for example, the offer of HE profiles for ICT in Romania is large but its diversity is actually small, while
some specialization overlap. The forms of HE are chiefly based on university and university of
applied science studies, with some differences regarding the lengths of studies (see
Fachochschule and Berufsakademie in Germany), also regarding private versus state institutions (very well developed private sector in Netherlands, in a significant growth in Portugal and
Romania, weak in Germany and Czech Republic).
Many ICT qualification profiles and programmes exist in the training field ‘Electronics and
automation (EC-99 523)’ and in the field ‘Computer science’, especially at VET level 4 and here
chiefly in Germany (within the new advanced IT training system). It is obvious that using new
design tools in the software development lower level qualifications are less involved in that
process. At VET levels the widest range of ICT qualifications exists in Germany, but the other
countries such as Portugal and the Czech Republic developed VET ICT profiles oriented to the
job market needs. Portugal and Romania exhibit a growth of the number of pupils enrolled in
VET, even companies yet mostly require HE graduates for job in ICT field.
So, while for HE (level 5M and 5B) almost all countries have the same view on the duration of
the study, for VET (levels 4 to 2) the diversity is surprising. Only looking to the training duration
it becomes obvious that a common European policy is necessary to assure the compatibility of
ICT qualifications in Europe. The analysis of the training durations for VET in ICT leads to the
idea that such a diversity will hinder a common European strategy without observing some gen-
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eral directions in this respect. In this respect, EUQuaSIT project comes with a framework of generic specializations for each level, which should be used as a minimal set of qualifications for
VET in Europe, then each country should decide how many derived qualifications it considers,
observing specific needs of the own economy or specific intentions in the qualification policy.
In summary the number of existing ICT qualification profiles is estimated as being sufficient
by the vast majority of companies. However, in the Netherlands up to one fourth of the companies state that new or other profiles are needed, e.g. at HE level 5M or VET level 2. In Germany
and the Czech Republic we find similar proportions at VET level 2 and up to 10% of the companies seeing a demand of more profiles at the other qualification levels. Seeing no such estimation in Portugal or Romania we can conclude that from a quantitative point of view the number
of ICT qualifications profiles and programmes is sufficient. On the contrary, if the number of ICT
qualifications is very high, as for instance at VET level 4 in Germany, especially many smaller
companies criticize that too many highly specialised profiles would not meet their ICT practitioner skills demand.
'Sufficient' num be r of ICT qualifications at VET / HE leve ls
(European c ompanies )
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fig. 3-15:

Companies’ estimation on the number of ICT qualification profiles and programmes in each country

3.4.1 Demand and knowledge of ICT qualification profiles and programmes
The questionnaire survey of the companies provides comprehensive and detailed results on
the demand, knowledge as well as the curricular evaluation for each of the analysed ICT qualification profiles and programmes of the partner countries at all qualification levels.
The evaluation results on companies' needs and the necessity of revision indicate for instance a large need but also little revision of profiles like "Administrator Software Applications"
at level 4 in the Netherlands or "Information Technology Specialist in Application Development"
at level 3 in Germany. For instance at skill level 4 there are four ICT qualifications available in
Germany and the Netherlands focusing on technical aspects like more informatics, more telecommunications or specific problems like computer interfaces. There are two ICT qualification
profiles each at skill level 3 and 2 in these countries, whereas in Portugal the number of profiles
is less.
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In summary the results can be briefly summarised conformed by some exemplary figures
from the survey as follows 9: For some of the ICT qualification profiles and programmes in the
partner countries there is rather little and for others a fairly distinctive demand in the companies.
The demand for specific ICT qualification profiles and programmes differentiated by companies
of the ICT sector and those of the ICT user sectors (non ICT sector) differs partly considerably
for some profiles, but is also more or less comparable for others.
For level 2 ICT profiles the average demand is low. In Czech Republic the only branches under the group “Electrical engineering, telecommunication and computer technology” are those
dealing with communication and security technology in the transportation, communications and
telecommunications, which also hire highly acknowledge graduates in the branch. For the Germany and Netherlands and Portugal it is obvious that companies have a little demand for qualifications of level 2.
In Romania, companies need ICT (level 2) working power for practical activities but they use
higher education graduates; such well trained personnel could do any other job, if required, from
hardware configuration to software configuration and programming. The overqualified ICT practitioners means also high costs spent for the university education (supported by state or individuals), but this policy of companies gives an opportunity for university graduates to find jobs –
in Romanian transition economy. Lack of narrow specialization – hence lower productivity, and
also wages of the overqualified personnel in ICT are hidden costs of Romanian companies they
are not (yet) aware.
Demand of ICT profiles on VET qualification level 2
(Companies Czech Republic)
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Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 2 in the Czech Republic

For VET level 3 ICT qualification profiles and programmes, Czech Republic experience indicates a relatively high demand (comparing to other countries), but their spectrum does not cover
the most required activities the companies envisage. So, “Telecommunication Mechanist”,
“Telecommunication Techniques” and “Device of Communications” are met only in communication companies. Similar demand shows Germany where – on the contrary, the spectrum of
level 3 profiles is large and obviously fitted (hence required) by the companies. In Portugal the
profile "Network Maintenance Technician" at VET level 3 is often required. For Portugal and
Romania and, the other moderate demand of VET level 3 ICT profiles is explained by the belief
of most companies that tasks corresponding to level 3 may be performed by ICT practitioners
from similar profiles situated on VET levels 4 or even HE level 5 of training. In the Netherlands,
companies only have a significant demand for the qualification Assistant Administrator ICT. The
other qualifications are specific qualifications in the field of communications that mostly only
occur in the communications sector.
9

All detailed results are available on the internet at http://www.euquasit.net
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Demand of ICT profiles on VET qualification level 3
(Companies Portugal)
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fig. 3-17:

Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 3 in Portugal
Demand of ICT profiles on VET qualification level 3
(Companies Germany)
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Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 3 in Germany

Especially companies from the Netherlands and Romania have a high demand of ICT practitioners at VET level 4. The evaluation results indicate for instance a large need but also the necessity of revision of profiles like "Network Administrator" at level 4 in the Netherlands. In the
Netherlands, companies from the ICT sector believe that ICT-personnel at level 4 is definitely
required in the near future, while they also believe that the work currently done by ICT practitioner with HE level 5B qualifications can be done by level 4 personnel or that current activities
performed by level 4 ICT practitioners might grow. In Romania, despite the demand of the level
4 ICT profiles, the existing ones are not adequate to the current needs of the companies (they
are either too old or too general).
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Demand of ICT profiles on VET qualification level 4
(Companies Netherlands)
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Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 4 in the Netherlands

Most of the ICT qualification profiles and programmes are known by the majority of the companies but there are also other profiles that are not very well known by many companies.
Regarding the demand of ICT practitioners at higher education levels it may be stressed that
companies have a continuing need. For example, in Romania the peak is represented by Computers Science profile, (around 77 %), as specialization that is well known by companies and
hence demanded; at the opposite pole are „Mechatronics” and „Industrial Robots” as profiles,
for which companies do not see a big demand emerging in the near future. That is the case of
“Medical Informatics”, “Geo Informatics” and “Bio Informatics” in Germany, too. However, the
low demand for such ICT profiles comes from the narrow specialization and the dedicated
needs that these ‘ICT job practitioners’ should meet, so the demand should be considered in a
nuanced way when a conclusion in envisaged. In Netherlands the demand for personnel with a
level 5M qualification will stay the same. On the whole, it is encountered an increased demand
from companies for level 5M technical and economic specializations, and a greater diversification of profiles for specific jobs of the Information Society.
In Czech Republic minimal demands go to theoretical branches in level 5B (Informatics Systems and Informatics and Automatics). On the other side demands about applied branches (Applied Informatics and Control, Engineering Informatics, Managerial Informatics, Information
Technology - Programming Languages and Graphic Systems) are approximately identical about
50%. Demands of ICT and non-ICT sector are very different – in ICT sectors predominate demand of level 5B in all branches. We can explain this predomination of ICT sector by better
work categorization profiles of level 5B in ICT company than in ICT departments in big non ICT
companies – which play a significant role for the demand on ICT practitioner in level 5B.
Netherlands faces an important demand on ICT qualification profiles and programmes at HE
level 5B, while companies have better knowledge on level 5B ICT qualifications than on level
5M. The results also clearly states that the content of level 5B qualifications is better then of
level 5M qualifications, and the demand for ICT qualification profiles is all together clearly higher
for level 5B than 5M.
In Romania it is obvious that the demand for 5B level ICT profiles is moderate, while they
tend to hire ICT practitioners with HE level 5M. One explanation seems to be the common belief
of those responsible with human resources that ICT is a high technology domain and requires
highest education graduates.
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Again, disregarding the diversity encountered, the comparison reveals common trends in the
European countries. So, the demand of ICT qualification profiles and programmes obtained
through higher education is bigger than those for levels 2 and 3. Level 4 ICT profiles are, on the
average, most demanded comparing to the others. That trend shows mainly that SMEs require
skilled ICT practitioners at level 4, able to initiate and manage ICT activities, or to develop independently ICT work in the target area.

3.4.2 Curricular evaluation of ICT qualification profiles and programmes
The European evaluation of ICT qualification profiles and programmes in companies entails
the discussion of the content of the curricula. Therefore, the ICT curricula have been highly important under aspects of the needs and revision. The results indicate, especially under revision
aspects, a mismatch in regard to the ICT training goals and contents. Beside using these results
to find out the needs and a prospective curriculum structure of ICT qualification profiles and
programmes, the evaluation results can be in the same context further interpreted as a mismatch to a certain extent and findings of the current ICT curricula e.g. in terms of curriculum
examples of "good or bad practice".
The evaluation of curricula at sub-degree and VET levels indicate differences in European
countries with regard to profile skill levels, the number of ICT qualification profiles at each level
and the main subjects of ICT qualification. There are differences in individual curricula, as
shown in detail by the project results, e.g. in regard to the goals, contents, method or duration of
the ICT training, as the curriculum elements focus on the profiles and skill levels structures.
In this sense and in relation of the current curricula of ICT qualification profiles the evaluation
results can be summarised as follows:
• The curricula of "modern" ICT qualification profiles, launched or updated in the last years,
are often relevant as curriculum examples of "good practice". To a high percentage they
meet the skill needs and contents presented by the generic work area orientated ICT skills
profiles, e.g. in Germany the four new ICT qualification profiles at level 3 and new work
process orientated further ICT specialist profiles at level 4 or in the Netherlands the new
BCP ICT qualification profiles or also in Portugal the new professional ICT qualification
profiles at vocational levels.
Evaluation of the ICT profiles on VET qualification level 4
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Companies’ evaluation of the ICT qualification profiles and programmes at
VET qualification level 4 in the Netherlands
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Evaluation of the ICT profiles on VET qualification level 3
(Companies Germany)
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Companies’ evaluation of the ICT qualification profiles and programmes at
VET qualification level 3 in Germany

• Beside the curricula of "modern" ICT qualification profiles the problems are that often the
"old" ICT qualification profiles further and parallel exist and in this context the corresponding ICT curricula and training profiles partly overlap significantly in skills and contents, but,
however, this result partly applies to some new ICT qualification profiles as well.
• The curricula of ICT qualification profiles that meet the skill needs and contents only to a
lower degree, still often split and separate the ICT skills and contents for instance in IT
and CT, especially current ICT qualification profiles at VET level 2 and 3, e.g. in Germany
"Telecommunication Facility Electronic Technician" and "Mathematical Technical Assistant" or in Netherlands "Craftsman Communications Networks".
• The curricula which still partially but strongly split and separate ICT business, informatics
(software) and electronics (hardware) skills and contents do not meet companies’ skill
needs. These curricula are mostly strong subject or scientific discipline orientated without
enough or none integrated or combined structure and contents, e.g. in Germany "Technician in Radio Communication" or in the Czech Republic “Computer Technology and Basic
of Programming”.
• Other curricula with a mismatch in general hardly consider any work area orientated skills
and contents or cross section and basic work skills. These curricula also mostly strong
subject or scientific discipline orientated and hardly include for instance business, customer and application orientated contents, work process and quality management contents or overall subject contents, and finally other curricula with a mismatch often stress
too much the basic skills with predominantly scientific base and engineering theory contents like computer and technology science and mathematics orientated contents and, at
the same time, too little basic skills with work, customer and application orientated contents.
The following table summarises some of the findings for each qualification level:
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Demand is due to
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Change is required for

• specialized profile in certain application area

• less ICT oriented but more application area oriented

• knowledge and skill on matters in the application
area

• less ICT theoretical but more working area oriented

• knowledge and skill on usage of instruments use
specific to area

• more practice and projects but few lectures and
theory

• experience on low to high level tasks in the application area
• practice in team working and human communication
• knowledge and skills on work planning and team coordination

• more practice on up-to date technology in industry

• less individual but more group oriented education
• fewer pure ICT but more work management matters
• less technical education but more research and
design

• creativity and knowledge on meta level techniques
Level 5B

• basic and intensive knowledge on application area
• practical abilities and on techniques in application
area

Level 4

• less encyclopedic but more application oriented
matters
• less theoretical but more area oriented education

• abilities in work planning and team co-ordination

• less individual activities but more team working

• knowledge and skills on up to date technology and
tools

• less theoretical but more working oriented matters

• knowledge on economic and management activities

• few technical but more strategic matters in the area

• orientation on actual and technical context of problems
• knowledge and skills in work organization and coordination

• more economic and management matters
• less individual but more group and organizing tasks
• less research or design but more production/service
tasks

• knowledge and skills on concrete production/service
Level 3

• specialization on specific activities of the application
area

• less encyclopedic but more activity oriented in the
area

• practical skills in working tasks specific of the application area

• more working and less scholastic tasks

• team work and communication abilities
Level 2

• less individual but more group oriented education

• basic knowledge on specific matters in the application area

• less ICT general but more application oriented matters

• practical abilities in specific tasks of the application
area

• less theoretical but more working oriented in the area

fig. 3-1:

Assessment on curricula features that lead to demand and change of ICT profiles.

3.4.3 Strategy, demand and assessment of continuing vocational training
(CVT) in the field of ICT
Beside the profound analysis and documentation of ICT qualification profiles and programmes of the vocational education and training (VET) and higher education (HE) systems in
the partner countries, also the companies’ strategies, demand and assessment of continuing
vocational training (CVT) in the field of ICT was investigated in the second part of the questionnaire survey.
Based on a mix of reasons and concepts of continuing vocational education and training
(CVT) for their ICT practitioners (e.g. human resources strategy, new products or concrete problems or the commitment of the practitioners), an average of about 70 % of the companies see a
concrete CVT demand.
As indicated in fig. 3-22 the demand exists for ICT practitioners at all skill levels, only at level
2 the demand is significantly lower, and furthermore varies for the partner countries. The highest
short- and medium term demand is indicated by companies from the Czech Republic, namely
for ICT practitioners at all skill levels apart from level 2. As in the Czech Republic, the companies in Germany see the biggest demand for the ICT practitioners at level 3 as well as skill level
5. In the Netherlands the demand of CVT at level 6 is clearly lower than for the other levels as
well as in comparison to the other countries. The Dutch companies see a specific CVT demand
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for ICT practitioners with VET qualifications at level 4, whereas the Romanian companies
equally at all skills and qualification levels.
CVT dem and for ICT practitione rs in the companie s
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fig. 3-22:

CVT demand for ICT practitioners in European companies

The detailed analysis indicates a range of contents and ICT work areas in which companies
see the CVT demand for their ICT practitioners. A great demand, for instance, is indicated in the
work area 'ICT systems and application development' (e.g. Germany, Portugal; but not so much
in the Czech Republic), ICT systems installation (all the countries apart from Romania) and ICT
service and administration (e.g. Czech Republic and Germany). In more business and commerce orientated fields like ICT marketing and ICT sales and consulting especially a lot of German companies see a fairly big demand. Analysed by skill level there are partly significant differences in the ICT work areas. For instance in ICT management there is more a CVT demand
for ICT practitioners with higher education qualifications at skill level 6 and 5 whereas CVT contents such as ‘ICT systems installation’ and ‘ICT service and administration’ are more required
for ICT practitioners with VET qualifications corresponding to skill levels 3 and 4.
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fig. 3-23:

CVT demand for ICT practitioners at different skill levels

In addition to the CVT demand in the concrete ICT work and qualification areas the companies confirm the importance of integrating “key competences” within continuing ICT training
courses. According to the survey results a high proportion of companies state that competences
such as language skills (mainly English), team- and communication skills, user- and customer
care etc. are of crucial importance in CVT courses.
The most important providers of CVT courses today are those with vendor- and product specific offers. Also and in correspondence to this, the greatest success and the preferred further
training methods are company-, work- and product-related CVT courses for ICT practitioners.
Even though companies already have certain experience with computer- and web-based training, many companies are not as convinced of their success as of the other concepts mentioned.
According to about 40 % of the companies the regional supply of CVT courses for ICT practitioners is inadequate and does not fit their needs in regard to the curricula and contents. Beside
the inadequate supply and a lack of contents quality especially the competences of the trainers
is often disapproved by the companies.

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

chapter 3

European ICT qualifications and their analysis, documentation and evaluation

page 49

Deficits and criteria to im prove CVT for ICT practitione rs
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fig. 3-24:

Deficits and criteria for the improvement of CVT courses for ICT practitioners

The costs or the recognition of certificates of CVT courses for ICT practitioners are rarely
seen as a problem for the companies. On the average the companies calculate annual costs
between 2 000 and 4 000 EUR for CVT per ICT practitioner and a duration of the courses of
eight days on average.

3.5 Empirical analysis of the demand of ICT practitioners and the
evaluation of ICT qualification and programmes in Europe
Based on the outcomes of the systematic analysis and documentation of ICT qualification
profiles and programmes in the EUQuaSIT partner countries, the next part of the project within
work package 2 was aiming at empirical results on the demand of ICT practitioners as well as
the acceptance and evaluation of the ICT qualification profiles and programmes in companies.
This work is needed for the initial international comparison of the European ICT qualification
demand and supply in the partner countries and beyond as well as first proposals on how to fit
industries‘ ICT practitioner skills needs.
It is clear that the training in a narrow specialization is made mostly at the working place
and/or through CVT. However, VET and HE training have to keep pace with the dynamic
changes of ICT qualification requirements that come from companies and job market needs of
the time. It is therefore of great help for the stakeholders in charge for up-dating qualification
profiles and curricula as well as ICT training institutions to know, or at least to have an idea, on
the real features ICT qualifications should have to fit the skill needs of ICT practitioners.

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

page 50

European ICT qualifications and their analysis, documentation and evaluation

chapter 3

3.5.1 Concept and questionnaire
Based on the outcomes of the systematic analysis and documentation of ICT qualification
profiles and programmes in the EUQuaSIT partner countries, the next part of the project within
work package 2 was aiming at empirical results on the demand of ICT practitioners as well as
the acceptance and evaluation of the ICT qualification profiles and programmes in companies.
This work is needed for the initial international comparison of the European ICT qualification
demand and supply in the partner countries.
In the questionnaire first of all overall information of the companies were gathered, e.g. sector
(ICT sector or ICT user sector to be nominated), company size, region as well as contact data
for further enquiries. Furthermore a short information about the current situation of ICT qualification profiles and programmes for each country was given as indicated in the previous chapter.
The questionnaire for the companies is characterised by two main parts. The first part (A) focuses in its main part on information about the current employment of ICT practitioners and the
expected demand as well as the evaluation of the ICT qualification profiles and programmes at
VET and HE levels. This also comprises questions on actual female rates and initiatives in the
field, a European standardization of ICT qualifications and certificates, the integration of disabled and disadvantaged people etc.

fig. 3-25:

Overview of the questions asked to the companies in the European questionnaire survey of EUQuaSIT

The second part (B) is concerned with the demand and assessment of the situation of continuing vocational training (CVT) in ICT. The answers of both parts could mainly be chosen from
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a variety of given answers and the persons asked could always give open statements at the end
of each question.

3.5.2 Companies’ stock and demand of ICT practitioners and corresponding ICT qualification profiles and programmes
The following paragraphs try to summarise the comprehensive results of the questionnaire
survey of companies, namely in view of answers on the European stock and demand of ICT
practitioners as well as the demand and evaluation of the ICT qualification profiles and programmes from the viewpoint of companies and their ICT practitioner skill needs.
The first question on the number of ICT practitioners is a relevant labour market parameter,
e.g. concerning the question how many ICT practitioners are employed in the ICT sector itself
and how many in all other ‘ICT user sectors’. The EUQuaSIT results reveal a proportion of up to
50 % of ICT practitioners in companies of the ICT sector itself and between 2 % and 10 % in the
ICT user sectors. Especially the Czech partner investigated some companies of financial and
insurance services where the proportion of ICT practitioners seems significantly higher than for
instance in public administration or most industry sectors.

100%

Proportion of ICT practitione rs of the total e m ployme nt
(European companies)

80%
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40%
20%
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Czech Republic

Germany

ICT us er sectors
Netherlands
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EUQuaSIT 2002

fig. 3-26:

Proportion of ICT practitioner workforce of the total employment in the investigated companies
of the ICT sector and ICT user sectors

The allocation of ICT practitioners (among themselves) is indicated in the following figure divided by the skill respectively qualification level and country. The results indicate that about
45 % of the ICT practitioners in the investigated companies have a higher education (HE) qualification level and the other about 55 % have a vocational education and training (VET) qualification level. Whereas the HE proportions are almost the same, the largest VET proportion can be
seen at VET level 3 with almost 25 % of all ICT practitioners. The proportion of ICT practitioners
at with a VET qualification at level 2 is 15 %, after all.
Especially at VET levels the allocation differs considerably by country. Whereas in the Netherlands the proportion is higher at VET level 4 and level 2, in Germany and Romania the by far
largest proportion is indicated at VET level 3. In Portugal these proportions are almost the
same.
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fig. 3-27:

Allocation of the qualification level of ICT practitioners in the EUQuaSIT partner countries

The actual female proportion amongst ICT practitioners in the companies is expectably low
even though and according to the companies numbers in Romania and Portugal it is summarized for all levels about 20 % of the ICT practitioner workforce. For the other countries the percentage is only around 10 %. Divided by skill and qualification levels the results indicate significant differences in the partner countries especially for the skill levels 6 and 3. Especially at level
3 there is a significant higher number of females in Germany and also in Romania, whereas at
skill level 6 the number of females in Portugal is significantly higher.
In addition to the actual proportion of females amongst the ICT practitioner workforce the
companies were asked about their assumption of the short- and medium term change. The result is basically that about 30 % of the companies state they want to increase the female proportion. In the Netherlands almost half of the companies say they suppose the female proportion
will be higher than at the moment.
Actual fem ale proportion amongst ICT practitione rs
(European companies)
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fig. 3-28:

Actual female proportion amongst ICT practitioners divided by level and country

Many companies indicate that a good proportion of males and females is important in their
daily ICT business and work processes and support initiatives to increase the female rate
amongst ICT practitioners. However, the success of such initiatives is evaluated differently, but
about 50% of the companies in Portugal and Romania, where the proportions of females are the
highest, believe that such initiatives can be successful.
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fig. 3-29:

Chance of success of initiatives to increase the female proportion amongst ICT practitioners

For most of the companies the integration of disadvantaged and handicapped ICT practitioners is no problem or at partly no problem. However also 15 % of the companies of the ICT sector indicate that this is problematic.
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Assessment of the companies on the integration of disadvantaged and handicapped ICT practitioners

One of the most debated questions with regard to labour and employment market in Europe
concerns the supply and demand of ICT practitioners. A lot of surveys have been referring to a
huge gap of highly qualified practitioners in this domain The EUQuaSIT questionnaire survey
also looked at companies' demand of ICT practitioners. The results indicate
Differences can also be recognised between the countries at the different skill levels. The expectations of the companies indicate an increasing and higher demand of ICT practitioners especially for level 5B. Apart from the companies in Romania and especially Portugal almost 40 %
of the companies say the demand will increase at this level. About one third of the companies
expect an increasing demand of ICT practitioners at level 5M, and here especially in Romania
and Portugal and at level 4, and here especially in the Czech Republic and the Netherlands. For
level 3 it is still an average of 30 % of the companies that indicate an expectation of a higher
demand, and here especially in Germany.
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fig. 3-31:

Companies’ indicating a higher demand of ICT practitioners in the short- and medium term view

In short- and medium term view a slightly (relative) higher demand of ICT practitioners at all
levels is indicated by the companies of the ICT sector compared to those of the ICT user sectors. The same small differences can be recognized for smaller companies compared to the
large ones.
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fig. 3-32:

Expectation of a higher demand of ICT practitioners differentiated by company size

Regarding the supply of qualified ICT practitioners available on the labour market in order to
meet companies' demand in a short- and medium term view the situation does not seem ideal in
any of the investigated countries. In the Czech Republic, Germany and Portugal only between
20 % and 25 % of the companies say the supply of ICT practitioners is 'very good'. The best
situation is indicated in the Netherlands and Romania where almost 50 % of the companies assess the supply of qualified ICT practitioners as being ‘very good’. While the majority of Czech
companies would assess the situation as being 'fair', it is more than one third of the companies
in Germany and Portugal that say the supply of ICT practitioners was rather 'bad'. In summary
just under 20 % of the companies evaluate the supply as being ‘bad’.
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Companies’ assessment of the supply of ICT practitioners

In the context of the ICT practitioner demand for instance when looking for new staff, the right
skills and qualification profile and level is of essential importance for most of the companies,
whereas the level is not as significant as the right profile of new ICT practitioners itself. In the
Czech Republic, Germany and Portugal the proportion of companies who stress the significance
of ‘the right’ ICT qualification profile of new ICT practitioners is between 80 and 85 %. In the
Netherlands and Romania the percentage is significantly lower.
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Companies indicating a ‘high’ importance of the ICT qualification profile and level of new hires

On the contrary in the Netherlands the level of qualification is more significant, which is, for
instance, not the case in German companies.
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4 European comparison of the demand of ICT practitioners and
supply ICT trainees / students
The complexity and dynamics of ICT technologies (hardware, software, systems, communications, contents and user applications) and the corresponding breadth of needed ICT practitioner
(and user) skills are currently challenging traditional ways of analysing and forecasting to describe the ICT practitioner workforce and its demand and supply. The results of the EUQuaSIT
questionnaire survey of European companies provide an empirical basis for estimations in regard to the ICT practitioner demand. In medium-term perspective every other company stated a
higher demand of ICT practitioners. The results furthermore indicate differences by country and
skill levels.
However, in order to concretely quantify gathered information the use of existing statistics and
classifications is obligatory in order to get some numbers at all. But it needs to be stressed at
this point that estimations are needed to draw a coherent picture. The comprehensive analyses
of EUQuaSIT indicated that the usability of the "official" ICT workforce numbers for instance of
the national statistics offices and their merged results presented in the ISCO-88 structure used
by Eurostat is rather limited due to a lack of a common European classification coherency.

4.1 ICT practitioner work, employment and technology development:
comparative statistical analysis of ICT Europe
With the recent enlargement the Union’s population has suffered a dramatic increase from
approximately 380 million inhabitants in 2003 to 460 million inhabitants today. This represents
around 20% of increase which is a considerable change in the demographic aspect. The average household size in EU before the enlargement was around 2.5 and has is now of 2.7. These
figures represent a change in the line of population growth of EU which was in the last ten years
of 3.4 % only.
In 2002, 169 million were in employment in the EU, more than two-thirds of whom were working in services (67.8 %). Industry (including construction) accounted for 28.2 % of employment
and agriculture for only 4.0 %. This pattern was rather similar in all Member States, with the
exception of Greece and Portugal, were a larger share of people work in agriculture and a
smaller share in services.
The common characteristic of the new countries and the candidate countries in comparison
with the EU is the much lower importance of services in the national economies, as they generally accounted for less than 60% of the workforce, down as low as 32.7 % in Romania. Agriculture was also relatively more important in Romania (36.8 %), Poland (19.3 %) and Lithuania
(18.2 %), although Hungary (6.0 %, Cyprus (5.4 %) and the EUQuaSIT partner country Czech
Republic (4.8 %) were closer to the EU average.

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

chapter 4

European comparison of the demand of ICT practitioners and supply ICT trainees / students
BE

DK

DE

EL

ES

FR

IE

IT

LU

NL

AT

PT

FI

SE

UK

EU-15

page 57
US

JP

Total Employme nt (Thousands)
2002 4 189 2 776 38 626 3 914 16 303 24 924 1 767 23 345 194

8 336 4 061 5 027 2 344 4 347 27 659 168 653

Annual average growth rate of e mployment (%)
-0.2

-0.6

-0.6

-0.2

1.3

0.8

1.4

1.3

2.1

0.8

-0.4

0.1

0.4

0.2

-2.4

0.4

1997- 2002

2002

1.2

0.6

0.8

0.7

2.9

1.7

4.7

1.4

2.4

2.0

0.7

1.7

1.7

1.6

0.5

1.4

2000

6.9

4.4

7.8

11.0

11.3

9.3

4.3

10.4

2.3

2.8

3.7

4.1

9.8

5.6

5.4

7.8

2001

6.7

4.3

7.8

10.4

10.6

8.5.

3.9

9.4

2.1

2.4

3.6

4.1

9.1

4.9

5.0

7.4

2002

7.3

4.5

8.6

10.0

11.3

8.7

4.4

9.0

2.8

2.7

4.3

5.1

9.1

4.9

5.1

7.7

IS

NO

CH

BG

CY

CZ

EE

HU

LV

LT

MT

PL

RO

SK

SL

TR

902

2 127

21 779
0.2

Ha rmonised unemployment ra te, total (%) (1)
4.8

5.0

Total Employme nt (Thousands)
2002

140 2 318

2 992

305

4 796

588

3 871 1 065 1 399

137 13 782 7 819

Annual average growth rate of e mployment (%)
2002

-0.7

0.1

0.8

0.3

1.0

1.4

0.7

2.7

-8.1

-0.7

-3.0

-8.7

-0.1

0.2

1.7

0.9

-1.1

1.4

-0.6

-1.1

1.4

0.5

-3.5

0.4

-1.9

-2.8

2.1

-0.6

2000

3.4

16.4

5.2

8.7

12.5

6.3

13.7

15.7

7.0

16.4

6.8

18.7

6.6

2001

3.6

19.2

4.4

8.0

11.8

5.6

12.8

16.1

6.7

18.5

6.6

19.4

5.8

8.5

2002

3.9

18.1

3.8

7.3

9.1

5.6

12.8

13.1

7.4

19.9

7.0

18.6

6.0

10.4

1997- 2002

Ha rmonised unemployment ra te, total (%) (1)
6.6

(1) According to ILO definitions: persons aged 15 to 74 years.

fig. 4-1:

Employment numbers for European countries

The complexity and dynamics of ICT technologies (hardware, software, systems, communications, contents and user applications) and the corresponding breadth of needed ICT practitioner
(and user) skills are currently challenging traditional ways of analysing and forecasting to describe the ICT practitioner workforce and its demand and supply. The results of the EUQuaSIT
questionnaire survey of European companies provide an empirical basis for estimations in regard to the ICT practitioner demand. In medium-term perspective every other company stated a
higher demand of ICT practitioners. The results furthermore indicate differences by country and
skill levels.
However, in order to concretely quantify gathered information the use of existing statistics and
classifications is obligatory in order to get some numbers at all. But it needs to be stressed at
this point that estimations are needed to draw a coherent picture. The comprehensive analyses
of EUQuaSIT indicated that the usability of the "official" ICT workforce numbers for instance of
the national statistics offices and their merged results presented in the ISCO-88 structure used
by Eurostat is rather limited due to a lack of a common European classification coherency.

4.1.1 ICT practitioner workforce in Europe compared in occupation classifications (ISCO-88 COM)
Under the headline "ICT Labour Force", Eurostat presents in its "Statistics on the information
society in Europe" the numbers and proportions on "Computer professionals" in Europe. This
number is estimated with some 1.5 % of the total EU-15 labour force in the year 2000. A major
initial problem was that this number was accounted only for ISCO-88 minor group "213 Computing professionals". After consultations with Eurostat the situation was clarified, so that the published numbers for "computer professionals" cover the ISCO-88 (COM) minor groups 213 Computing professionals and 312 Computer associate professionals (see table below). The author
of the Eurostat report comments the data as follows: "The highest proportion of computer professionals (more than 2 %) was recorded in the countries where the use of ICT was also highest, namely Denmark Finland, the United Kingdom, and in particular, the Netherlands and Sweden (more than 3 % of the workforce were computer professionals). Among the candidate countries, the share of computer professionals in total employment was usually lower than the EU
average; the Czech Republic (1.8 %) was the only candidate country to report a higher proportion of computer professionals. Computer professionals are often a highly mobile and flexible
workforce, willing to travel to take-up a new post" (Ottens 2003, p. 59).
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fig. 4-2:
National and European workforce share of "Computer professionals" (1995 - 2002);
Eurostat, Labour Force Survey (LFS): "Computer professionals (ISCO-88 213, 312) as a share of total employment
(%)" (cf. Ottens, 2003, p. 59; * OECD 2001, p. 69; ** Estimation)

As shown in the tables this proportion of 1.5 % equals a number of app. 2 500 000 ICT practitioners in EU-15 countries, which covers the data on ISCO-88 213 and 312 and no data at skill
level 2. But national statistics indicate a considerable stock and number of ICT practitioners in
several unit groups, especially for instance in the ISCO-88 group 7244 which is a group where
all practitioner can be considered as ICT practitioners. We conclude at this point, that the numbers of the "ICT labour force" in Europe is mostly presented in a narrow view of "Computer professionals", i. e. neither ICT business or computer marketing and sales staff or electronics and
communications engineers, communications installers nor or relevant skill levels.
Based on this statistical practice two options remain for the national statistics services when
they report their LFS numbers to Eurostat:
1. European countries do not report any ICT practitioners at ISCO-88 skill level 2 simply due
to the fact that the limited (ICT) LFS does not consider any such groups and therefore a
considerable number of ICT practitioners is not presented in official statistics of the ICT labour force in Europe;
2. European countries may report ICT (computer) practitioners in the ISCO-88 group 312
(ISCO skill level 3) who would normally belong to ISCO-88 skill level 2 (which is exemplarily indicated for Germany below, where ICT practitioners with an ICT apprenticeship training belong to skill level 2 but may be reported for ISCO-88 group 312).
Therefore, the numbers of Eurostat are both, limited in the sense of the definition of ICT practitioners as well as show differences to the national statistics to be further described below, especially regarding the allocation between ISCO-88 groups at skill levels 3 and 2.

fig. 4-3:
Comparison of the national and European numbers of Computer professionals in the structure of ISCO-88
(COM) (Ottens, 2003, p. 59; Proportions of ISCO 213 and 312 estimated based on CEPIS 2002, p. 38; * Career
Space (ICEL) 2001, p. 18 mapped by EUQuaSIT)

In detail the comparison of the numbers of ICT practitioners in the partner countries was possible based on the national results gathered and analysed by the EUQuaSIT project partners.
These comprehensive results are summarised in the table below. The sources indicate that
some national data from the statistics offices are partly available for all relevant ICT practitioner
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groups in the ISCO-88 structure due to the direct use of this classification for national purposes,
e.g. in the Czech Republic and Portugal. The German numbers were elaborated and transferred
from data of the national statistics office (StBA) and the federal labour office (BA). For the ISCO88 groups 213 and 312 the German numbers of Eurostat's holdings of the Labour Force Survey
(LFS) are displayed in brackets below the EUQuaSIT calculations (CEPIS 2002, p. 38). Especially the number of "only" 75 000 ICT practitioners for ISCO 312 shows a big difference to the
LFS number of 256 000. The reason is that the used StBA/BA numbers indicate an allocation of
the corresponding national occupational group "774 Datenverarbeitungsfachleute, Informatiker"
with a sizeable number at skill level 2 estimated 181 000. However, since there is no such
"computer ..." group at skill level 2 only the indication that these ICT practitioner belong to that
level. In addition there are some more 140 000 ICT practitioners at skill level 2, chiefly in the unit
groups ISCO 7242 and 7244. The results for the Netherlands were calculated in the same way.
The Romanian numbers are completely estimated by the project partners.

fig. 4-4:

10

Numbers of all ICT practitioners in the structure of ISCO-88 (COM) 10

(EUQuaSIT national results (ISCO-CZ; StBA/BA; CNP/PT; CBS/LFS-NL) and * other data estimated and partly based on
Eurostat Labour Force Survey (LFS) data 2000/2001; ** Eurostat Labour Force Survey (LFS) data in Ottens, 2003, p. 59 and
CEPIS 2002, p. 38; *** estimated number based on the comparable national numbers and proportions between the numbers of
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Correspondingly, the estimation of EU-15 numbers is based on the composition of the national figures as well as the available data of Eurostat's holdings of the national labour force
surveys (LFS). The number of 3 700 000 ICT practitioners in Europe includes among others the
specific proportion of "Computing professionals" (213) and "Computer associate professionals"
(312) (cf. Ottens 2003, p. 59).
In summary the table below compares the total numbers of ICT practitioners for each ISCO88 skill level (level 4 and the open level - are summarised) taking into account two more European countries, namely the UK and Finland. This comprehensive comparison covers all relevant
occupation groups and skill levels of ISCO-88 (COM). This leads to remarkable numbers in
those groups usually not covered by Eurostat publications about the ICT labour market. For
instance at ISCO-88 skill level 2 a total number of more than 1 million European ICT practitioners is concluded.

fig. 4-5:

Numbers of all ICT practitioners in the structure of ISCO-88 (COM) 11

The table contains a comparison of the EUQuaSIT total European numbers to those of a Career Space study on the demand for ICT skills in Europe (Career Space (ICEL) 2001). Whereas
the EUQuaSIT number of ICT practitioners at skill level 2 complies with findings of the Career
Space / IBM study, great differences occur for skill level 3 and especially for skill level 4 / -. Dif-

ICT practitioners at the skill levels by using the European data and its proportion for ISCO 213 and 312 computer
professionals as well as the supplementation of this "IT" data with all other ICT practitioners numbers)
11
(EUQuaSIT national results (ISCO-CZ; StBA/BA; CNP/PT; CBS/LFS-NL) and *other data estimated and partly based on
Eurostat Labour Force Survey (LFS) data 2000/2001 (Ottens, 2003, p. 59; proportions of ISCO 213 and 312 estimated based
on CEPIS 2002, p. 38); ; ** Career Space (ICEL) 2001, p. 18 mapped by EUQuaSIT ; ***CEPIS 2002, p. 53, 54, 109
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ferent estimations for occupation groups in which not all practitioners are ICT practitioners, for
instance "Electronics and telecommunications engineers (ISCO 2144)", may be the cause here.
It can also again be recognised that the mapping of national and European occupation groups
(here UK SOC-90 and ISCO-88) leads to differences. For example below the SOC group 490
was mapped to ISCO-88 411 and the SOC group 520 to ISCO-88 724. In summary the report
estimates “6 333 000 ICT jobs in Western Europe” with 3.9 per cent of total employment. The
big differences of more than 2.6 Mio. is not easy to explain and shows for instance in the proportion to Germany the following problem. By using the 3.9 per cent of total employment Germany would have had in the year 2000 1 509 300 ICT practitioners. But based on the detailed
own analyses of the German official occupation statistic (Statistisches Bundesamt StBA) the
result is 800 000 ICT practitioners.
For the calculation and forecasts of the demand of ICT practitioners the development of the
ICT market is an important indicator. After the massive increase at the end of 1990s the growth
of ICT market in Western Europe has been decreasing between 2000 and 2002 with a growth of
4.2 % and 2.6 % in 2001 and 2002 respectively in telecommunications (equipment and carrier
services) and even a decrease of -3.4 % in information technology (computer hardware and
software) (EITO 2004). However, according to the EITO estimations the economy is currently
recovering which is also leading to higher ICT investments and an estimated growth of app. 3 %
in 2004 and more than 4 % in 2005. In the global comparison the European trend is similar to
the USA and the growth even higher than Japan. The development estimations in the past
showed, however, that difficulties occur in regard to both, appraisements on the employment
and economic development within the ICT and user sectors.

fig. 4-6:
Estimated annual growth of the ICT market in a global and European comparison
(Source: EITO (2004): European Information Technology Observatory 2004. www.eito.com)

Concerning the interaction of the employment and education system especially questions and
data on the actual and future demand of ICT practitioners are important. Based upon recent
developments of the ICT business and labour market described above careful forecasts and
different scenarios about the future demand of ICT practitioners are possible. Very helpful are
also the questionnaire results on the expected change of the number of ICT practitioners in
European companies. These results show in a short and medium-term perspective a demand of
ICT practitioner in app. 35 % of the evaluated companies of the ICT and user sectors in Europe.
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fig. 4-7:

Expected change of the number ICT practitioners in European companies for the different skill levels

The results differentiated by level and country partly show significant differences to be further
considered in estimations on the future demand and in the supply-demand-perspective of ICT
practitioners. Furthermore the survey results indicate a slightly higher demand of companies of
the ICT sector.

fig. 4-8:
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European workforce of ICT practitioner and annual demand based on 3.5 % and 5 % / 2 % growth
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Based upon recent developments and these assumptions as well as considering different
scenarios of the ICT employment growth between the years 2000 to 2010 the annual increase
can be calculated from 2 % to 5 %, with an estimated average of 3.5 % p.a. That means the
appraisement of the concrete total demand of ICT practitioners in Europe - including the 3.5 %
growth and in addition a 2.5 % replacement demand - can be roughly estimated with some
230 000 ICT practitioners per year. In consideration of these annual needs and a corresponding
development until the year 2010 for Europe a total employment of estimated 5 100 000 ICT
practitioners seems a realistic and reasonable estimation. On the other hand, therefore less
realistic today are the "old" numbers of a huge quantitative shortage of ICT practitioners in
Europe, e.g. the predicted 1.6 million shortage by 2004 (IDC 2001, quoted in CSC/Cedefop
2001a, p. 5). A shortage of ICT practitioners is understood as an insufficient number of skilled
people in the ICT labour market.
Three ICT labour market growth scenarios with the corresponding demand of ICT practitioners in Europe are presented below: the predicted 3.5 % growth, an 'upper limit' 5 % scenario
as well as a 'lower limit' scenario of 2 % annual growth of ICT practitioners in Europe.

4.1.2 ICT employment and ICT practitioner workforce in Europe compared
in employment classifications (NACE)
From an employment perspective the total number of 3 700 000 ICT practitioners can be divided in the ICT sector with an estimated 1 700 000 and in the ICT user sectors with app.
2 000 000 ICT practitioners (own estimates based on the LFS). The proportions of the employment of ICT practitioners in the 'ICT sector' and 'ICT user sectors' can therefore be summarised
for Europe as follows:
• 45% of ICT practitioners are employed by the ICT sector and
• 55% of ICT practitioners are employed by ICT user sectors
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Numbers of ICT employment and the workforce of ICT practitioners of the ICT sector and ICT user sectors in the structure of NACE Rev. 1.1 12

In some economic and labour market contexts the total employment in the ICT sector is interesting and also the proportion of ICT practitioners in regard to the total employment. Overall
statistics for Europe show the total employment in the entire ICT service sector is 4 480 000 and
in the ICT manufacturing 1 560 000 (cf. Garland, ES 2003, page 3). The concrete workforce of
ICT practitioners of the ICT service sector is estimated with some 1 550 000 and thus an ICT
practitioner proportion of 35 %. Compared to this result, the ICT manufacturing sector has an
ICT practitioner proportion of 'only' 10 %. Therefore the average proportion of the 1 700 000 ICT
practitioners in the ICT service and manufacturing sector in regard to the total employment of 6
million in the sector is about 28 %. The reason for the difference of these proportions is that the
ICT manufacturing sector covers the production of computers, wire and cable, consumer electronics etc. with a lower proportion of ICT practitioners, for example comparable to other manufacturing sectors. The proportion of the ICT practitioners in the ICT user industries in regard to
the employment indicates results between 2 and 10 % (see questionnaire results). Breaking
down the ICT practitioners employed by specific ICT user sectors indicates that app. 160 000
are employed in the sector "Manufacture of motor vehicles, trailers and semi-trailers
(NACE DM 34)", app. 200 000 in "Financial intermediation, except insurance and pension funding (NACE J 65)" and app. 64 000 in the "Manufacture of pulp, paper and paper products; publishing and printing (NACE DE)". These three ICT user sectors therefore employ app. 20 % of
the ICT practitioners of all ICT user sectors (see table above) (cf. Petersen et al, 2004).
In detail for the ICT sector and the countries of the EUQuaSIT project a comparison of the
'ICT employment' and the numbers of ICT practitioners is presented in the table below. Mainly
12

(* Garland Eurostat, 2003, p. 3; ** Eurostat (2001) Labour Force Survey (LFS) data 2000, EUQuaSIT national results and
estimated data 2000/2001; *** Petersen et al, 2004; **** Deiss, Eurostat 2002, p. 3; )
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based on Eurostat numbers and partly estimated for own purposes, the figures indicate some
national differences of ICT employment in the differentiated categories, namely especially in ICT
manufacturing where the economical structure and industry activities as well as the "relative
specialisation of ICT manufacturing" (Ottens 2003, p. 13) of European countries is reflected.

fig. 4-10:

13

Numbers of ICT employment and workforce of ICT practitioners of the ICT sector
13
in the structure of NACE Rev. 1.1

(Ottens, 2003, p. 59, *Garland ES, 2003, p. 3, partly from 1999; **EUQuaSIT national results and estimated data 2000/2001;
all other data estimated and partly based on Eurostat Labour Force Survey (LFS) data and EUQuaSIT national results (see
figure workforce numbers of ICT practitioners above)
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4.2 EUQuaSIT’s comparative view on numbers of ICT practitioners
and ICT trainees / students in Europe
In order to better meet the demand of ICT practitioners in Europe and to prospectively avoid
further shortages in certain work areas, for instance as for ICT practitioners at the beginning of
this century, the balance of the ICT practitioner workforce and the number of ICT trainees and
students at the different skill levels is vital labour market process. But the previous chapters
have indicated that the European comparison and nomination of the demand of ICT practitioners from the available information and official statistics still means an enormous challenge and
effort.
At European and often even at national and regional levels it is a difficult undertaking to get
tailored numbers, both on the ICT practitioner workforce as well as the educational supply.
Based on comprehensive analyses and definitions of what is supposed to be covered as the
European ICT practitioner workforce the EUQuaSIT results allow to more exactly specify in
which occupational areas and at which skill levels the workforce of ICT practitioners is employed
and needed in European countries. In correspondence the comparative approach of the project
seeks to reflect the supply of ICT practitioners especially from the viewpoint of vocational education and training (VET).

4.2.1 Comparison of the ICT practitioner workforce and ICT trainees / students in Europe
Based on comprehensive analyses and definitions of what is supposed to be covered as the
European ICT practitioner workforce the EUQuaSIT results allow to more exactly specify in
which occupational areas and at which skill levels the workforce of ICT practitioners is employed
and needed in European countries. In correspondence the comparative approach of the project
seeks to reflect the supply of ICT practitioners from the viewpoint of ICT qualification profiles
and programmes, especially from the vocational education and training (VET) system.
The reference table below summarises the results and provides the numbers of the ICT practitioner workforce and ICT trainees and students for the years 2000/2001 in comparative way.
Based on these figures and taking into account an average duration of four years training and
studying respectively and a drop out rate, about 220 000 newly qualified ICT practitioner would
be available per year on the European labour market. The demand of ICT practitioners is calculated to some 230 000 in Europe, based on 3.5 % growth and a 2.5 % replacement demand,
and in correspondence to this demand the estimated number of European ICT students and
trainees today is close to meet the demand, quantitatively. But a certain shortage of ICT practitioners is recognisable at specific skill levels as indicated in the table below. For Europe we recognise a shortage of ICT practitioners at skill levels 4 and 5/6, but on the other hand a slight
oversupply at skill level 2/3.
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Comparison of the ICT practitioner workforce and ICT trainees / students in Europe

The comparison of the numbers of ICT trainees and students in the EUQuaSIT partner countries provide some concrete and level oriented transparency. Of course depending on the vocational education and training (VET) systems of the countries both the numbers of ICT qualifica-
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tion profiles as well as the number of trainees and students differ by level. For instance the
Czech Republic and Germany have high proportions of almost 50 and 30 % respectively at VET
level 3. The Netherlands also have a high proportion of VET trainees, but more at level 4. On
the contrary Portugal has less than 30 % of ICT trainees and students at all three VET levels
and Romania even less than 20 %. In these two countries the higher education ICT studies are
currently much more occupied than VET programmes.

50%
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fig. 4-12:

Supply of new ICT practitioners based on the number of ICT students / trainees at different levels

The quantitative results of the EUQuaSIT investigations support the indicated developments
in supply and demand of ICT practitioners in European countries.
Allocation of the supply and de m and of ICT practitione rs by leve ls
(European statistics and company evaluation)
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fig. 4-13:
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Allocation of the supply and demand of ICT practitioners by levels

In summary the EUQuaSIT ICT practitioner workforce and qualifications estimations indicate
that the total demand is quantitatively almost being met by the supply, which was also recognised by in the questionnaire survey with a high percentage of companies stating the supply of
ICT practitioners was either 'very good' or 'fair'. However, the demand for ICT practitioners
needs to be assessed particularly from a qualitative viewpoint, namely that the supply of ICT
programmes and training profiles may not sufficiently meet the ICT practitioner and skill needs
expressed by companies.
Questions on potential mismatches between the ICT qualification profiles and programmes
and the ICT skill needs of the employers - arising from profiles/course/curricula misalignment were investigated in the case study investigations in companies and ICT training institutions.
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And it is always true that the rapid changes in ICT applications and ICT business and work
processes leads to substantial changes of the practitioner skills required. Therefore, adequately
skilled ICT practitioners are constantly in demand in all European countries and it is one of the
major present and future challenges not only to react to this demand but also to provide a tailored frameworks of ICT practitioner skills and qualifications at all different levels.
The following tables summarise the results for Europe and Germany based on the expected
demand of ICT practitioners (3.5 % (new) + 2.5 % (replacement)) as well as a further 'scenario'
of an annual 5 % increase of the ICT practitioner workforce in Europe.

fig. 4-14:

European correspondence of the ICT practitioner workforce stock and annual demand on the one side
and supply of ICT trainees and students on the other in a quantitative view

fig. 4-15:

European correspondence of the ICT practitioner workforce stock and annual demand on the one side
and supply of ICT trainees and students on the other in a quantitative view - 5 % scenario
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5 ICT training situation and training institutions in Europe evaluation and international comparison
Qualifying ICT practitioners certainly confronts us with most of the challenges currently discussed in terms of the relationship between education and the labour market, i.e. skills demand,
gap and mismatch by work areas and level. Major challenge especially for the Western European countries is the need for highly qualified ICT practitioners that can compete on the European and global market within the economical circumstances and under significant cost pressure. The role and perspectives of vocational education and training (VET) for instance in ICT
systems and software applications production is still not well known, e.g. compared to higher
education with a longer tradition in informatics and computer studies.
One of the major objectives of the EUQuaSIT project was to investigate and compare how
European education and training institutions deal with the challenge of keeping up-to-date their
ICT qualification programmes. Depending on the education and training system these comprehensive surveys in all partner countries indicated the implementation of the analysed ICT qualification profiles and curricula at different levels and fields of training and thus allow conclusions
on the quality of the profiles from the viewpoint of the training practice. Of course in this context
new qualification strategies, e.g. the challenges and chances of more work oriented ICT qualifications or the European dimension, could be discussed with the training experts. Other important aspects of the investigations concerned specific teaching concepts, the ICT infrastructure
and equipment (media) as well as how the training institutions guarantee adequately qualified
teaching staff.
The results could be directly reflected against current ICT work and skills requirements of
companies investigated in the parallel empirical surveys. One important aspect in this context
was how ICT training institutions determine and up-date the goals and contents of ICT education and training and whether they directly collect information for instance through "qualification
requirement analyses" like case studies, work analyses and expert interviews in companies.
The synthesis of these questionnaire and case study surveys in the following paragraphs is a
comparative piece of work. It tries to stress relevant differences but also indicates good practice
suitable to contribute to recommendations on innovative European qualification strategies and
frameworks in the field of ICT. However, it is accepted that there is no single European way of
qualifying ICT practitioners in terms of training concepts and its implementation, but the results
are supposed to contribute to a concrete and mutually trusted European action plan for ICT
skills, qualifications and mobility as agreed at the Barcelona European Council in 2002.
The new EU member state Czech Republic as well as the EU acceding country Romania got
special attention within these empirical EUQuaSIT investigations. The previous chapters have
indicated especially for Romania that ICT qualifications, training concepts and its implementation with an equal significance of vocational education and training (VET) and higher education
(HE) strategies do certainly not exist yet.
Based on the case study surveys each project partner has provided a national report available for download on then project website, being the basis of this synthesis.

5.1 Objectives, concept and sample of the surveys in European ICT
training institutions
Based on the outcomes of the systematic analysis and documentation as one of the first
phases of the project the next part was aiming at empirical results of the acceptance and im-
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plementation of ICT vocational training and qualification in training institutions in the partnercountries. This work was needed for a first international comparison of various "European Qualification Strategies in Information and Communications Technology". Concrete objectives were
as follows:
•

Analysis and survey of the practical implementation of qualification and training profiles
(curricula) and ICT qualification strategies in VET, HE and CVT training institutions.

•

Analysis of typical challenges and problems of ICT training institutions when providing ICT
qualifications in VET, HE or CVT.

•

Acceptance and success of special programmes and individual initiatives in ICT training
and qualification for females and disabled and disadvantaged groups.

Based on the quantitative research criteria 'size', 'region' and 'ICT qualification profiles available', the delimitation and representative limiting of the sample survey of institutions were chosen. The field of study covers:
•

VET, HE and CVT training institutions, colleges and vocational schools (gross sample size
about 50 training institutions per partner-country)

and is based on
• common methods and techniques for the data collection and analysis of the questionnaire
and case study investigations.
In order to investigate the acceptance and practical implementation of ICT qualification profiles in VET, HE and CVT training institutions the first step to be taken was the use of a questionnaire. The empirical technique was a mailed and online examination. The questionnaire was
commonly developed in English and then translated by the project-partners into their national
language and sent out with letters and project flyers to the above mentioned number of training
institutions, colleges and vocational schools. The online version was available on the project's
website www.euquasit.net.
However, in order to compare the results of both, the questionnaires of the companies and
the training institutions were developed in a similar structure and content areas, for instance the
demand and supply of ICT qualifications, European affairs or the views and experience of special initiatives for increasing the female proportion under ICT practitioners or the chances of disadvantaged groups in ICT work. The analysis of the project outcomes was undergone with statistical computer software like MS Excel and the corresponding presentation through diagrams.
Objectives and concept of the case studies in training institutions
Within the EUQuaSIT case studies in ICT training institutions the practical implementation of
ICT qualifications was analysed and evaluated by interviewing people in charge of personnel,
management, training and teaching as well as ICT trainees. In addition to the European wide
written and online questionnaire, the aim of these more detailed empirical analyses was to obtain comparative results on common and popular ICT teaching- and training concepts. Primary
question is how ICT training institutions try to ensure that their concepts, goals and contents at
a certain level meet the increasingly complex ICT practitioner skill needs in ICT business and
work processes. This does not only cover primary ICT skills in narrow subject sense but also the
broad and deep ICT skills requirements in work practice, i.e. including key competences such
as language skills (mainly English), team- and communication skills, responsibility, problem
solving, creativity etc.
Another objective was to determine if the education and work universe are in balance considering the company survey results on ICT business and work processes and ICT practitioner
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skills requirements on the one side, and the ICT qualifications supply, didactic concepts and
methodologies as well as learning equipment of training institutions, on the other side. Based on
the comprehensive picture to be drawn from the results some conclusions can eventually be
made with regard to the planning and optimisation of ICT learning and teaching offers, concepts
and practice in a European perspective.
It has always been a major challenge for vocational education training institutions and higher
education institutions to be up-to-date in regard to the objectives and contents of their training
programmes. Considering the fact - especially in ICT - that expertise and special knowledge in
the domain arise rapidly, training institutions permanently face the challenge to implement tailored and prospective didactic solutions in their qualifications. Therefore focus of these studies
lies on the question how ICT training institutions make sure they are up-to-date and innovative
with their ICT training. The following steps of the concept can be summarised and will be further
described and illustrated in the next paragraphs:

EUQuaSIT

A

>>

Overall information of the ICT training institution and number of ICT teachers / trainers and trainees / students

B

>>

Supply of ICT qualification profiles and programmes (VET, HE, CVT) and planned
changes in a short- and medium-term view

C

>>

Goals and contents of ICT education and training

D

>>

Organization, learning and media/equipment concepts of ICT education and training

E

>>

Assessment, examination and certification (own and external) of ICT education and
training

F

>>

Teachers, trainers and lecturers in ICT education and training

G

>>

Special aspects like female initiatives, integration of disabled and disadvantaged
people, European initiatives of ICT education and training etc.

H

>>

Investigation of specific "good practice" of ICT training and education in the institution
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For a better understanding and classification within the EUQuaSIT project five different qualification levels were defined and used for the investigations. Referring to the ICT qualifications in
each country the following definitions were used:
Level

Czech Republic

Germany

Netherlands

Portugal

Romania

VET L2 Secondary vocational training
(Střední odborné
vzdělávání)

School based ICT
qualification (ICT
Assistant Profile)

Basic vocational
training (kwalificatie
basisberoepsopleiding)

Secondary school
(Curso Geral de
Informática)
Ensino Recorrente
ICT Assistant

High-school – technological or informatics; training school
(Curs liceal –
tehnologic sau de
informatică; Şcoală
profesională)

VET L3 Upper secondary
vocational training
(Úplné střední odborné vzdělání)

ICT apprenticeship
qualification within
the dual system (e.g.
IT System Electronics)

Professional training
(kwalificatie vakopleiding)

Upper secondary
vocational training.
(Curso Técnico de
Informática)
ICT or Electronics

Post-high school,
improving (training)
courses (Curs postliceal, curs de perfecţionare)

VET L4 Post secondary
vocational training
(Vyšší odborné
vzdělání)

Higher vocational ICT
qualifications (e.g.
Meister, State recognised Technician, ICT
Specialists)

Middle management
and specialist qualification (kwalificatie
middenkaderfunctionaris, specialist)

Post secondary
vocational training.
(Certificate of Qualification)
ICT or Electronics
technician.

Continuous training /
chief operators
schools – with /
without other university studies (formare
continuă / şcoli de
maiştri – cu / fără
studii superioare în
alte domenii)

HE L5B First and shorter
higher education
(HE) qualification at
the university
(Bachelor studies)
(Počáteční a kratší
vysokoškolské
vzdělání - bakalářské
programy)

First and shorter
higher education
(HE) qualification at
the university of
applied science (e.g.
FH/BA)

Qualification of
higher professional
education (kwalificatie hoger beroepsonderwijs of Bachelor
kwalificatie)

Bachelor in ICT
(Faculdade ou Instituto Politécnico)
Access to Master
degrees

Short term University
studies – Higher
Education (HE)
(Studii universitare de
scurtă duratăInvatamant superior)

HE L5M Higher education
(HE) qualification at
university level Master studies
(Vysokoškolské
vzdělání) (magisterské programy)

Higher education
(HE) qualification at
university level (e.g.
Uni/MA)

Higher education
qualification at university level (universitaire kwalificatie of
Master kwalificatie)

Higher education
qualification at university level;
minimum 5 year
studies (master
degree)
(Doctorate + 1 or 2
years)

Long term university
studies – Higher
education (HE), with
or without master
degree (studii universitare de lungă
durată -Invatamant
superior, cu sau fără
masterat

fig. 5-1:

Definitions of ICT qualifications at different levels in the partner countries used in the EUQuaSIT project

Sample of the questionnaire survey and case studies
In all the partner countries more than 150 ICT training institutions took part in the survey,
mainly VET and CVT providers, but also universities and other higher education institutions.
This number allowed reliable trend statements on the subject matter as well as in preparation of
the case studies. Taking into account the comprehensive questionnaire as well as the European
background the sample can be estimated as success.
In the partner countries the case studies described in the following paragraphs were completed seventeen VET training institutions and in six institutes of higher education. Accordingly a
number of VET and HE experts in these institutions have been interviewed. These core case
studies could be completed by some interviews of CVT providers and companies (offering ICT
training in a dual approach). During the case studies a total of about 100 ICT teachers and
trainers as well as trainees and students could be interviewed on their specific domains of ICT
teaching and learning. The investigated institutions are shown in the structure of their main focus as VET, HE and CVT institutions in the following tables:
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Overview of the case studies in VET institutions:
Provider of
training

Data /
Information

Public vocational
school

5 ICT teachers
420 ICT students

- Digital telecommunication technology (level 3)
- Telecommunication mechanician (level 3)
- Communication technician (level 2)

CS-TI-CZ-01

Company and vocational school / college

6 ICT teachers
160 ICT students

- Information technology – PC applications (level 3)
- Courses for unemployed
o Re-training courses in the area of ICT
- Courses for teachers of primary and secondary schools
o Internet to schools

CS-TI-CZ-02

Public vocational
school

12 teachers
560 ICT students

- Automation technics (level 3)
- Computer technology applications (level 4)
- Courses for teachers of elementary schools, secondary
schools and grammar schools
o Training of teacher within SIPVZ/P1 – level Z
o Training of teacher within SIPVZ/P1 – level P

CS-TI-CZ-03

Public vocational
school

18 ICT teachers
660 ICT students

-

CS-TI-CZ-04

Public vocational
school

7 ICT teachers
240 ICT students

- Information technologies – computer applications (level 3)
- Courses for teachers of elementary schools, secondary
schools and grammar schools
o Training of teacher within SIPVZ/P1 – level Z
o Training of teacher within SIPVZ/P1 – level P
- Course
o Internet centre – National programme of computer literacy

Public vocational
school

85 ICT teachers
500 ICT apprentices
(Part-time)
(in Germany this is a
large vocational
school due to centralisation)

- State Certified Technician in Informatics (Level 4), with inteCS-TI-DE-01
grated entrance qualification for university of applied science
(Fachhochschulreife)
- Five dual ICT qualifications (Level 3):
- IT System Support Specialist
- Information Technology Specialist
- Information Technology Officer
- IT System Electronics
- Information Electronics (new offer 2003)
- Full-time vocational school in Informatics (1 Year and preparation for dual system VET at level 3)
- Technical Secondary School Informatics (following dual system training and entrance qualification for university of applied
science)

Public vocational
school /
Private vocational
college

7 ICT teachers
50 ICT apprentices
25 master (craftsman) students

-

Public vocational
school

6 ICT teachers (2
- Dual ICT qualification
only economical ICT)
Information Technology Specialist (Level 3)
20 ICT apprentices

CS-TI-DE-04

Private vocational
school

10 ICT teachers

- Associate Engineer (Level 3) in
- Information and Communications
- Information Systems and Economy
- Communication Systems
- Technical Assistant for Informatics (Level 2)

CS-TI-DE-05

Company

ICT sector
Large enterprise
(global player in
document management)
5 (full-time) ICT
trainers + department mentors
70 ICT apprentices

- Dual ICT qualifications (Level 3):
- IT System Support Specialist
- Information Technology Specialist
- IT System Electronics
- Parallel dual HE studies for “IT System Support Specialist”
(Level 5B) - precondition university entrance qualification)

CS-TI-DE-06

Company

ICT sector
Medium enterprise
6 ICT apprentices

- Dual ICT qualifications (Level 3):
- IT System Support Specialist
- Information Technology Specialist
- Information Technology Officer

CS-TI-DE-07

EUQuaSIT

ICT training supply

Electronic computer systems (level 3)
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Public / private vocational school

15 ICT teachers
300 ICT students

- Middle Management Employee Administrator ICT (level 4)
CS-TI-NL-01
- Middle Management Employee Computer Interface Engineering (level 4)
- Middle Management Employee Office Automation Engineering
(level 4)
- Assistant Administrator ICT (level 3)
- Network Administrator (level 4)
- Application Developer (level 4)
- Administrator Software Applications (level 4)
- Middle Management Employee IT Media Production (level 4)

Public / private vocational school

24 ICT teachers
610 ICT students

-

Middle Management Employee Administrator ICT (level 4)
Assistant Administrator ICT (level 3)
Network Administrator (level 4)
Application Developer (level 4)
Administrator Software Applications (level 4)
ICT Service worker (level 2)

CS-TI-NL-02

Public / private vocational school

40 ICT teachers
650 ICT students

- Middle Management Employee Administrator ICT (level 4)
- Assistant Administrator ICT (level 3)
- ICT Service worker (level 2)

CS-TI-NL-03

Private vocational
school

35 ICT teachers
254 ICT trainees +
variable number of
ICT students in non
regular part-time
courses

- Electronics and Communication Specialist (VET, level 3)
- Database Management Specialist (VET, level 4)
- Automation Robotics and Industrial Control Specialist (CVT)

CS-TI-PT-03

Private vocational
school

35 ICT trainers
- CAD/GIS Specialist (VET, level 3)
350 ICT trainees in
- Microsoft System Engineer (CVT, level 4)
full time courses plus
a variable number in
part-time non regular
courses

CS-TI-PT-04

Technological high
school, post – secondary school education, apprentice
school

11 ICT teachers
950 students

-

Calculus techniques operator technician (level 2)
Automatic controls technician (level 2)
Electrotechnics technician (level 2)
Electric Installations technician (level 2)
Mechatronics technician (level 2)
Automatic controls technician (Post-Secondary School) (level
3) - 2 years
- Electrotechnics specialist (Apprentice School) – level 2-3
years

CS-TI-RO-03

Technological high
school, post high
school, foremen
school, art and vocational school

6 ICT teachers
1420 students

- Automation and Computer Techniques (level 3)
- Electro-techniques Technician (level 2)
- Electrician Power stations and Electric supply networks (level
4)
- Electro-energetic Technician (level 3)

CS-TI-RO-04

Overview of the case studies in HE institutions
Provider of
training

Data /
Information

ICT
Training Supply

Code

Public university of
applied science /
higher vocational
education

35 ICT teachers
880 ICT students

- Applied informatics (level 5B)
- Information management (level 5M)

CS-TI-CZ-05

Private university of
applied science /
higher vocational
education

45 ICT teachers
160 ICT students

- Tele-informatics, telecommunication and information technology (level 5B and 5M)

CS-TI-CZ-08

University of applied
science / higher
professional education

60 ICT teachers
1100 ICT students

-

CS-TI-NL-04

EUQuaSIT
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Public university of
applied science /
higher vocational
education

65 ICT teachers
840 ICT students

-

Informatics Engineering (Level 5M)
Architectures and Operative Systems (Level 5M)
Multimedia and Graphic Computation (Level 5M)
Artificial Intelligence (Level 5M)
Programming Technology and Methodology (Level 5M)
Information Systems (Level 5M)
Professional Specialization in Informatics Engineering (CVT,
Level 4)
- Informatics Projects Management (CVT, Level 4)
- Development of Information Systems (CVT, Level 4)

CS-TI-PT-01

Higher education
institution

8 ICT teachers
500 students

- Economic Informatics (level 5M)
- Accounting and Management Informatics (level 5B)

CS-TI-RO-02

Higher education
institution

9 ICT teachers
170 Students

- Informatics (level 5B)
- Information Technology (level 5B)
- Informatics Working for Economics Data (level 5B)

CS-TI-RO-07

Overview of the case studies in CVT insititutions
Provider of
training

Data /
Information

ICT
Training Supply

Code

Public college / institute for further vocational education

11 ICT teachers
840 ICT students

- Computer graphics in electrical engineering (level 4)
- Courses for teachers of elementary schools, secondary
schools and grammar schools
o Training of teacher within SIPVZ/P1 – level Z
o Training of teacher within SIPVZ/P1 – level P
- Course for primary school pupils
o Planeta internet

CS-TI-CZ-06

Private college for
continuing vocational
training

2 full-time and 15
part-time ICT lecturers
4 classes ICT occupations

- Dual ICT occupation Information Technology Specialist (Level
3) (Full-time re-training, 2 years)
- CVT courses in ICT, for instance new courses in Linux

CS-TI-DE-03

Private vocational
school

Variable number of
ICT teachers (200 in
database)
330 ICT apprentices

-

Database Manager (CVT)
Network - Installation and Management Specialist (CVT)
Programming Specialist (CVT)
JAVA Server Pages Programming JSP Specialist (CVT)
CAD 3D Operator (VET, level 3)
Applications Certificates (VET, level 3)

CS-TI-PT-02

Technological high
school (electronics
and telecommunications high school)

28 ICT teachers
990 students

-

Electronics technician (level 2)
Telecommunications technician (level 2)
Electrotechnics technician (level 2)
Mathematics-Informatics (level 2)

CS-TI-RO-01

Public vocational
school

- CCNA (level 4)
- Fundamentals of Unix (level 3)

CS-TI-RO-05

Private vocational
school and continuous vocational training institutions

13 ICT teachers
600 Students

- PC operator (level 2)
- Network administrator (level 4)
- Web Designer (level 4)

CS-TI-RO-06

Private continuous
vocational training
institution

9 ICT teachers
1100 Students

-

Matra/ Nortel Networks/ EADS Telecom (Level 3)
Structured Cabling (Level 3)
Oracle training (Level 4)
PC and ERP applications use (Level 2)

CS-TI-RO-08

Private continuous
training institutions

5 ICT Teachers
250 Students

-

Computer Network operator and Computer operator (level 2)
Internet and e-mail user (level 2)
Web design (level 2)
Bookkeeping informatics (level 2)

CS-TI-RO-09
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5.2 Results and international comparison of the supply and practical
implementation of ICT qualification profiles and programmes in
European ICT training institutions
The questionnaire and the case study investigations in ICT training institutions focused on the
practical implementation of ICT training in the partner countries. This includes an exemplary
analysis and evaluation of the demands of teachers and trainers and of the requirements with
regard to learning methods, training requisites and media that are being used. In addition, the
investigations looked at exceptional didactic features and good practice experience of vocational ICT training in order to have concrete indicators for mutual European qualification approaches.
Supply of vocational education and training (VET) and higher education (HE) in the field
of ICT
In addition to the ICT qualification profiles in which the training institutions currently offer vocational education and training, the training institutions were asked whether or not new ICT vocational education and training profiles are to be offered in the near future. The answers show
that about half of the training providers plan such action, with the highest percentage in Germany and the lowest of about 30 in Romania. The focus of new profiles is on business and
management areas of ICT as well as in new application orientated ICT qualification profiles. In
Germany for instance some of the training institutions plan to offer new ICT specialist qualification profiles at level 4 like IT Key Account Manager, IT Trainer etc. In the Netherlands the qualification structure is currently changing under the influence of the development towards a competence oriented qualification structure introducing updated and new qualifications which stimulates training institutions to offer these new and updated profiles.
Planning of training institutions to offe r ne w ICT profiles
(European ICT Training Institutions)
100%
80%
60%
40%
20%
0%
yes
Czech Republic

no
Germany

Netherlands

Portugal

Romania
EUQuaSIT 2002

fig. 5-2:

Planning of training institutions to offer new ICT profiles

Czech training institution in VET plan to change their offers of ICT trainings mostly because of
technical innovation. Also because of practical problems like insufficient classrooms VET training institutions in the Czech Republic change their offer of training. Dutch training institutions
have other reasons when they change the offer of trainings. They do this when there is a lack of
students and therefore classes get too small. Also if they have information that absolvents with
different qualifications are needed by companies and they estimate that enough students can
be found to fill a class they introduce new profiles. And if it concerns an apprenticeship training
route, when there is a lack of practical training places in companies, which momentarily happens because of the worse getting economic situation, the training institutions will stop offering
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the training via the apprenticeship training route and only offer the training via the school-based
training route.
Several Dutch VET training institutions experiment with training programmes that have a better link with higher education. Close contacts exist between VET and HE training institutions. In
future these experiments of smooth cross-over of VET to HE training need to be institutionalized. At HE training institutions in the Netherlands new training routes in the form of apprenticeship are being introduced.
VET training institutions in the Netherlands all indicate that ICT qualifications cannot exist at
level 1 and sometimes there is doubt about the usefulness of ICT qualifications at level 2. They
say that many ICT work tasks seem too complex and complicated to be done by a person that
only has a level 1 or level 2 qualification. In the countries covered by the EUQuaSIT project HE
qualifications in ICT have there place in one of the following four areas: mathematical, technical,
economical and graphical/media. In Romania the trend is to reduce the number of HE qualifications through standardization at national level. Regarding content HE in Romania is rather conservative. Curricula are hardly updated to new software instruments and methods. There is little
attention for practical works and experiments to be in tune with practical matters and available
products on the market. Also the studies at HE levels 5B and 5M, which are currently strictly
separated, will be combined like in the Bachelor-Master structure. In Germany, the Netherlands
and in the Czech Republic universities of applied science and universities already started to
introduce or already have introduced the Bachelor-Master structure.
Supply of continuing vocational training (CVT) in the field of ICT
The results regarding the supply of continuing vocational training (CVT) for ICT practitioners
illustrate that CVT courses in the Czech Republic provided also in institutions for VET. In this
view Czech training institutions have a close co-operation with the state employment offices as
well as with the Internet Centre; an organisation that organises courses aimed at increasing the
computer literacy of the general public. In the Netherlands VET as well as HE training institutions have daughter organisations with an own legal status for CVT training to make sure funds
from the government do not mix with income from CVT. In Romania VET training institutions
can provide CVT courses although not many of them do. In Germany CVT courses in ICT are
offered by large private providers. The case study of such a provider in Germany has clearly
indicated their market driven and individual approach for instance in difference to the regulated
training of vocational schools. However, some vocational schools also try offer some CVT
courses, e.g. as a local Cisco academy, but chiefly concentrate on VET offers. Also vocational
school teachers and company trainers of course take CVT courses of private providers.
Expectations as regards additional schooling in ICT Systems and Application Development
become apparent while the expected number of candidates for additional schooling is notably
low in Romania.
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CVT supply for ICT practitione rs in ICT work are as
(European ICT Training Institutions)
0%
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40%
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Development
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ICT Sales and Consulting
ICT Production
ICT Systems Installation
ICT Service and Administration
ICT Training
Czec h Republic

Germany

Netherlands

Portugal

Romania
EUQuaSIT 2002

fig. 5-1: CVT supply (absolute) for ICT practitioners in selected ICT work areas

VET and HE training institutions in Germany and the Netherlands integrate into the regular
ICT training programme (parts of) curricula of ICT vendor certificates such as Microsoft, CISCO
or other ICT players but also provide this training as an extra-curricular subject. Mostly though
to receive the adjoining certificate an examination at an external institute needs to be performed
because many of the ICT training institutions are not accredited to perform the examination and
award these certificates, yet. In Romania and in the Czech Republic HE training institutions also
start with the providing of vendor certificates.

5.3 Goals and contents of the ICT qualifications and training
The following results look at the practical implementation of ICT qualification profiles and curricula in VET, CVT and HE in the training institutions as far as the goals and content are concerned. To obtain information on these crucial aspects within the EUQuaSIT project the questionnaire contained two questions on goals and content of ICT training. Also in the case studies
these two items were considered in a main block of the interview guidelines.
Keeping up to date with ICT developments
Especially in the field of information and communications technology it is of interest to know,
how training providers keep up to date with the rapid development which is taking place on
technical aspects.
According to the empirical results of the investigation most training institutions, of whatever
type in all partner-countries, use reference books in the specific area of ICT training (see fig.
5-2). Interviews in the Netherlands give us the information that budget for buying reference
books is available and adequate. Reference books are still found to be more important than the
use of product information and product teaching materials of ICT companies, of which the latter
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can be characterised as close a connection with the ICT business market you can have. Reference books, publications in the subject area, internet (newsgroups), specialist journals etc. do
not provide any ICT work oriented view which would be an important precondition for the purposeful selection of “tailored” contents.
Especially in Romania the use of material provided by ICT companies as well as the participation of trainers and lecturers at ICT seminars etc. is of little significance. Case studies indicate
that in Romania there is no budget for teachers and lecturers to participate at these seminars
and that budget for reference books is too low. Whenever teachers or lecturers do participate,
they do this on their own expenses. Only university teachers tend to participate because of this.
A Portuguese university of science told they find vendor's teaching material especially important, as a base for developing course material.
Bas is for up-to-date goals and content of ICT training
(European ICT training institutions)
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c onnection of research and teaching
Using ref erence books (subject area),
publications, Internet, specialist journals
Using product-, inf ormation- and
teaching material of ICT companies Close connection to business market
Participation at ICT seminars ,
conferences, w orkshops etc .
Undergoing of 'qualif ication requirement
analys es' like case studies and w ork
analyses in c ompanies
Examination of the participants of
training
Czech Republic

Germany

Netherlands

Portugal

Romania

EUQuaSIT 2002

fig. 5-2: Basis for being up to date with the goals and content of ICT training

Although not more than 70 % of the Dutch training institutions say they have a 'connection to
the business market' for keeping goals and content of ICT training up to date, the training institutions that participated in the case studies all had contacts with the business market, however
not all through the same canals and for the same purpose. Some Dutch training institutions
have discussion groups with representatives to improve the training programme and others
have closer contact in regard to the practical company training. Although the ICT training institutions itself do not see these contacts mainly for keeping the goals and content of the training up
to date the suggestion can be made that their contact to the business market, without knowing,
helps them to perform this task. In higher education in the Netherlands the next to last semester
is not part of the official curriculum - as in the new Bachelor-Master guidelines - and students
can study subjects that they are interested in. Therefore there will be no problems with keeping
up to date with this part of the curriculum.
The Czech training institutions that have been interviewed say they have no official partnerships with the business market. Contacts with the business market only occur through personal
contacts. These personal contacts however help them to keep the content and goal of the ICT
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training up to date looking at the 75% of the Czech training institutions from the questionnaire
that said they use the 'connection to the business market' as means for keeping up to date the
goals and content of their ICT training.
Goals and content of some of the dual VET courses in Portugal are very close to the needs of
companies since these courses have been designed and developed according to viewpoints
and concepts of a multinational company which coordinates and manages the training institution
that offers them. The curricula of the new ICT qualifications for the Portuguese vocational
schools, like all new qualifications within the dual system, are based on so-called learning fields
that describe comprehensible learning goals and contents.
In Germany as primary part of the dual training system the results of the case studies clearly
indicate that the company ICT training part guarantees a close link to the work reality. Apart
from sporadic phases in training departments the ICT qualification in companies is integrated
into ICT business and work processes. Goals and content of qualification almost automatically but of course still depending on the progress of the trainees - fit with the current work tasks.
However, this of course nor answer the question of whether the work requirements meet the
occupational profiles neither how the contents can best be delivered to “novice” apprentices. In
vocational schools as a dual partner or the institutions that offer full-time school based training
the link to the business and work reality still is a big challenge. Even though new syllabi require
a closer work-activity orientation, VET teachers are confronted with organisational, didactical
and practical problems of guaranteeing this link. This lack of work process orientation concerns
the goals, contents as well as methods and tools of ICT training. A comprehensive cooperation
between training companies and vocational schools is needed at all organisational levels.
Students of Portuguese public schools indicate that because there are little partnership
agreements of the school with technological companies the curricula currently being used is not
market oriented. However, this discrepancy should be solved with a new curriculum to be implemented in the school year of 2004/2005 which includes on the job training components and
project design for students of ICT courses, VET – Level 3 under the national education system.
In Portugal many of the private institutions are based on partnerships with producing companies (hardware and software). This could be one of the reasons that they indicate less problems
in keeping up to date the content and goals of their training than public schools and institutions
which do not have relations to the business market do.
Furthermore half of the training institutions in the partner-countries undergo qualification requirement analysis like case studies, working analyses and expert interviews in companies.
Especially Czech higher education training institutions analyse qualification requirements
through interviews with experts in companies or through case studies. Case studies in the
Netherlands have not encountered training institutions, neither in VET nor in HE, that question
the market or do other research for qualification requirements.
In the case studies Czech higher education institutes pointed out that survey among participants of training aiming at the evaluation of the quality of teaching is quite common. Students
make regular, anonymous evaluations of the teaching process and the teachers by completing
questionnaires. No alumni are surveyed though. In a private German training institution these
evaluations takes place in the same way. None of the interviewed Dutch training institutions
have structured contact with students and alumni to review training programmes. Information
gathering on the quality of training only occurs in some training institutions occasionally. This
happens also occasionally at an interviewed VET training institution in Germany. Here they do
not have systematic approaches concerning the questioning of ex-students on quality of training. One reason for this is that time fails them to organize it. Occasionally though they meet
quite a lot of ex-students and they often talk about the training they were offered.
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In Portugal in higher education it is a common practice do perform case studies, work analysis and expert interviews in companies so that experiences, work process and new methodologies become acknowledged and implemented in the education and training process. However,
in VET these means for updating training programmes are still rather rare.
The transfer of information through participation in seminars and conferences as well as the
maintenance of the latest scientific knowledge on ICT obtains a very high score in Portugal.
From the graph it can be seen that it differs per country if the training institution keeps a close
connection to research and development. However from the interviews we know that VET institutions have much less contact with R&D than HE institutions. Czech HE institutions are stimulated to participation in research projects of the Czech Ministry of Education, Fund of Development of Higher Education (FRVŠ) and the Czech Grant Agency (GAČR).
Specific difficulties in keeping up to date with ICT developments
With regard to the difficulties in keeping up to date goals and content of training for ICT practitioners the international comparison points out that problems more often occur for training institutions in Romania than for those in other countries. One of the reasons for this could be that in
Romania close contacts between training institutions and ICT companies are rare. In case studies it was also mentioned that qualifications and curricula in Romania are not in close connection with the latest stage of scientific expertise in ICT because – so the interviewees said: 'The
Ministry of Education, Research and Youth (MECT) in case of VET, and the National Commission for Academic Evaluation and Accreditation (CNEAA) for HE are involved in the development and do not take into consideration the innovations in ICT'. Case study interviews point out
that in Romania HE is less innovative than CVT and VET in the view of innovation of training
programmes and qualifications. Curricula have not changed for years and are not updated to
new software and hardware and teaching methods.
With regard to ICT business and work orientation German vocational schools clearly have difficulties to ensure tailored goals and contents of ICT qualification and to keep pace with ICT
skills requirements. In general the contents are chiefly oriented to the technical basics of ICT
rather then to ICT business and work processes. One major cause is a lack of competences of
the teachers on real ICT business and work processes. Trainees interviewed stress this aspect
as a major cause for their disaffection. This is a fundamental reason why some German vocational schools today also try to attract some experienced ICT practitioners in addition to the vocational school teachers.
From the graph it catches the eye that in the case of the Netherlands and Portugal only minor
problems are expected with the adaptations in the general area (see fig. 5-3). Looking in more
detail, it appears that the biggest problems are in commercial and business content like ICT
Marketing, ICT Sales and Consulting, e-Commerce etc. This goes especially for the majority of
Portuguese training institutions. In the Czech Republic, Germany and the Netherlands ‘only’
about one third of the providers see any major difficulties in being up to date with ICT business
contents, although a German manager of a training institution stated: 'I am not a tradesman,
that is why I am in a training institution and not in a company. Offering marketing and sales subjects is therefore very difficult.' All interviewed Dutch training institutions stated that they will
increase the 'economic technical' oriented subjects in the near future: 'Because ICT practitioners need this in working life more and more'. Also for Portuguese training institutions is a major
problem to realize the combination of technical and economic oriented contents. Simply due to
the fact that content such as ICT marketing, consulting and sales can certainly best be professionally generated from a work oriented perspective, especially vocational schools have difficulties to link the economic oriented contents to ICT subjects. The same was found for ICT project
management. A Portuguese university of applied science stated that surely more attention is
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needed for ICT marketing, consulting, sales etc, but that in their project oriented learning the
focus will be on the technical solution and afterwards on the business / marketing aspects.
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fig. 5-3: Difficulties of keeping up to date goals and content of ICT training

Czech and Romanian training institutions especially see difficulties in keeping up to date with
hardware equipment. They do not have the budget to realize up to date hardware and therefore
also have trouble keeping the content of the hardware area up to date. For the same reason of
a too low budget there is a low penetration of computers in the Czech and Romanian training
institutions compared to the other partner-countries.

5.4 Organization, learning and media/equipment concepts of ICT education and training (HE, VET, CVT)
This chapter deals with the concepts of organisation, methodology and requisites for ICT
education and training. As for the goals and concepts special attention was given to the fact that
these aspects play a major role in the development of the ICT training institutions as well as
their didactic and methodological approaches. The tailored implementation of new curricula, that
were worked out in recent years, challenges all training companies and ICT training institutions.
However, it was acknowledged in the case studies and their analyses that different organisational approaches can be successful depending on the general and specific conditions, advising
the acceptance of a methodological diversity.
Organisation of ICT education and training
The structure and organisation of ICT education and training is quite different with some of
the EUQuaSIT partner-countries. Before you see the graph it is important to note that several
answers could have been given in the questionnaire. It is quite visible that most of the education
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and training is organised on an internal basis in the Netherlands, Portugal and Romania (see
fig. 5-4).
In the Netherlands the training providers very often have ICT training taking place inside the
institution including the acquisition of practical work experience, yet they also combine the efforts of the institution and an outside company in a systematic dual concept of vocational training. This is practised in half of the training institutions in Germany as well. A private continuous
training institution in Portugal that has a partnership with a branch of the Siemens company in
Portugal, indicates that is provides training 'according to the German system of Training of Alternation'.
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fig. 5-4: Organization of ICT training and qualification concepts

Concepts focusing on training in the institution along with e-learning like WBT, tele-learning,
long distance learning etc. are mainly practised in the Czech Republic and Germany. A Portuguese university of applied science told that their major change and innovation was the implementation of several courses available online. In the Netherlands in general it looks as if the
organisation varies a lot, whereas in Romania organisation is almost always limited to ‘the own
organisation’ sometimes combined with practical work experience.
The majority of the Romanian training institutions organized training as classroom teaching or
lectures followed by practical works on the items taught. Some of the subjects come with additional learning items, e.g. projects, short individual presentations. Students perform all project
tasks alone; team work is not really encouraged. Changes in the Romanian learning methods
were started after introducing open and distance learning – partly as experiments, partly as the
new education form encouraged to replace previous evening classes as form of education.
From the 90's in the Czech Republic the percentage of practical experience within the training
programme was cut to 20 – 25 %. Instead of more compulsory practical experience an extended
teaching of general subjects was introduced which had a negative impact on the (still needed)
manual skills of the trainees. Also the number of qualifications got reduced down to two qualifications in ICT on level 2. In total 91 public and private training institutions in the Czech Republic
train pupils for qualifications on the levels 2, 3 and 4. Level 3 qualifications are mostly hardware
oriented; the graduates can work in the area of computer installation and servicing. Level 4
qualifications are more software oriented; aiming at programming. Typical for training for level 4
qualifications is the length of the practical training in a company that can range from two to six
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months; however the quality of this training varies. At level 2 and 3 training the practical training
in companies is much less or not practiced at all.
In the Czech Republic school-training is organized as classroom training or lectures, project
learning, CBT or WBT. There is a growing tendency of self-study supported by technical literature, specialised press and internet as well as various forms of e-learning. Within the Portuguese dual system of initial VET the training was done using concepts of alternate training in
class rooms with training in workshops and on job training. Due to the more project-oriented
methodology used in private training institutions that are coordinated and managed by industry
associations, private institutes and ICT training dedicated companies, the number of trainees
here is growing where this is not the fact on public training institutions. Although the projectoriented approach seems to work some of the interviewees have mentioned the difficulty of developing projects for training that are close to the world of work. The case studies and questionnaire analyses show that daily teaching in Portuguese vocational schools is still dominated by
class room teaching and a teacher centred approach.
The Dutch VET system knows two training routes; one is the apprenticeship and the other
comprises training in school combined with a practical period in a company. In the Netherlands
students in VET and HE are obligated to do a practical training or apprenticeship in an accredited training company. Although it sounds strange some VET training institutions have within the
school an accredited training company and can therefore supply practical training places for
some of their own students within the institution itself.
In the Netherlands almost all school-training for ICT qualifications is provided in the form of
project-oriented learning. Individual study and team-work is being stimulated. All Dutch VET
Training Institutions have so-called 'open-learning centres' by which students are stimulated to
do self-study. Training usually has some classroom training in the beginning of the course (first
six months to first year) to teach some basic knowledge. After this practically all the rest of the
training is practiced as project-oriented learning. With project-oriented learning there comes a
different role for the teacher. The role of a teacher in project-oriented learning is that of a coach
or tutor that guides students. In this way of training often portfolios are being used at assessment.
In Germany the results on organisational structures of ICT qualification vary considerably depending on the place of learning, i.e. company, public vocational school or private training suppliers. Especially the company organisation furthermore depends on the size. In small enterprises the apprentices are directly involved in the ICT work, with more or less complex work
tasks, whereas large companies still have training departments, which actually change to more
training organisers (in the sense of human resources development), that only organise the ICT
training and the allocation of the apprentices and students to the different teams and departments.
In the company surveys in Germany the trainees stressed the advantages of being integrated
into the work of the ICT teams. On the other hand there are also more critical comments on the
concept, e.g.: „A big problem is that some of the projects are not suitable for me, so that I do not
have the technical background needed to carry out the tasks“, a trainee said.
In continuing vocational education and training (CVT) a large percentage of training providers
in the Czech Republic have regular evening and weekend courses. This happens far less in the
other countries. The results show however that several training institutions in the partnercountries do have experience in offering evening and weekend continuous vocational training
courses.

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

page 86

ICT training situation and training institutions in Europe - evaluation and international

chapter 5

Didactic concepts and ICT training methods
All didactic concepts and methodologies for training and teaching are used to a more or
lesser extent. The frequent use of WBT and CBT in the Czech Republic is notable. Classroom
teaching – direct and teacher oriented - happens nearly equally often in all countries. Training at
a special training company appears least of all. See the results shown in fig. 5-5.
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fig. 5-5: Practiced didactical concepts in ICT education and training

In the Czech Republic fluency in foreign languages, predominantly English, is mainly taught in
an integrated way. All countries prefer to offer the subjects of the organisation of work and the
solution of problems in an integrated manner. From the case studies it is clear that training institutions have not yet found the best solution on how to teach and train the different types of key
competences. Many of the training institutions interviewed are not sure what the best didactical
way is to offer instruction and training of the different key competences.
Learning and training equipment in ICT
The last question in this part of the questionnaire concerns learning and training equipment in
ICT. It is highly relevant to have the right equipment in order to ensure a high quality in practice
orientated teaching and training. The training institutions were therefore asked in which areas of
media and requisites they see problems and challenges concerning aspects like cost, procuring,
administration, and maintenance of equipment. The international comparison indicates that the
biggest problems with regard to the actual ICT training equipment exist in the Czech Republic
and Romania (see fig. 5-6). Interviewed VET training institutions in the Czech Republic say they
finance the purchase of new hardware funded through the budget of the institute's founder, from
financial reserves and for an important part from sponsor donations. Also all kind of extra efforts
are undertaken to create the required budget for updating software, mainly through state subsidies, projects, sponsoring or own commercial activities (courses and trainings). In Czech HE
grants are the most important source of funding for updating hardware and software. In the
Netherlands Software is being bought using the low-cost school-licences. In the last years a
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large investment was done by the Portuguese government to provide schools and universities
with the appropriate equipment if not in number at least in quality. The problem however is that
equipment is rapidly becoming obsolete and the financial capacity for replacement is not ensured in all cases.
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fig. 5-6: Difficulties of keeping up to date with ICT training equipment

Interesting to know is that training institutions might have indicated that they have problems
keeping up to date for example hardware equipment (about 45% in the Netherlands), but that
they might not see this as a problem in keeping the education and training on a high quality
standard. A Dutch manager of ICT training department states on this: 'I have to write off my pc-s
in 4 years instead of the regular 3 years. This means that they break down more often and have
to be upgraded more in between. This however is no problem concerning the training.'
In the Czech Republic public training institutions that train on level 3 have more lack of funds
and also teaching equipment is less sufficient compared to private training institutions. Private
schools charge a tuition fee which gives them the necessary financial resources to stay up-todate with both hardware and software. This creates a clear difference in quality of training between public and private training institutions.
Internet access in Romania is offered via RoEduNet (Romanian Education Network) to about
460 (mainly training) institutions. Although some training institutions might have contracted other
providers this indicates that not all institutions have a good internet connection. All VET Training
institutions in the Netherlands are connected to the internet via Kennisnet (the internet organisation of and by the educational field) and all HE Training institutions are connected via SURFnet
(the national computer network for higher education and research in the Netherlands). The results of the questionnaire indicate therefore only little problems for Dutch VET and HE Training
institutions and big problems for Romanian institutions.
ICT training institutions, especially in Germany and in Portugal, indicated that administration
and maintenance of the ICT systems, e.g. networks, servers, databases is a huge problem.
Normally there are no extra human resources available so that teachers themselves often take
over these tasks as well. They have to do back-ups etc. in weekends.

EUQuaSIT

Recommendations on European ICT qualifications

August 2004

page 88

ICT training situation and training institutions in Europe - evaluation and international

chapter 5

5.5 Assessment and examination
At all forms of training, Romanian examination proceeds as written and practical works (programmes or project applications). Evaluation is made by the teacher or for the final examination
by a commission that comprises teachers of more subjects. Practical work weights 50% or 60%
in the final mark.
Dutch examinations are mostly in the form of continuous assessment through project work,
presentations and task-review. Traditional written en practical tests have practically disappeared
although sometimes they are being practiced at level 2 trainings. Also in Dutch higher education
examination is mostly done not anymore through tests (whether theory or practise) but with continuous judgement using portfolios, project presentation and assessment of proven competence.
In the Czech Republic for the final evaluation of VET students a combination of at least two of
the following forms is used: oral exam, written exam, practical exam. In higher education the
final evaluation is usually based on the oral exam and quality of a thesis. One of the most common CVT certificates is the ECDL certificate.
What is especially in Portugal important is to adopt as soon as possible a practical view on
examination orienting to the occupational competencies instead of academic views. Several
students and trainers have mentioned this aspect and everything seems consensual for those
solutions to be implemented in the future.
One of the “most explosive” topics in all German case studies was the assessment and examination of ICT qualifications. Especially within the dual system the apprentices massively
complain about the examinations and the corresponding preparation. Primary problem are the
written exams that often do not adequately examine the complexity of occupational competences. This confirms that it is a major challenge to create exams that focus on the specific
tasks of each ICT occupation.
On the contrary the concept of examination projects as a final part of the company training is
much more popular with German trainees. However, it is not always easy for the companies to
find adequate projects for the trainees to do their final examination on.

5.6 Teachers, trainers and lecturers in ICT education and training (HE,
VET, CVT)
In addition to the questions concerning ICT teaching concepts, media and equipment one of
the major categories in ICT vocational education and training is ‘teachers, trainers and lecturers’. The outcome is presented in this part of the report.
Employment of ICT trainers, teachers and lecturers
In Romania all teachers are required to have a graduation in the field they want to teach.
Czech teachers in theory teaching, whether in HE or in VET, need a university degree in a relevant area, for teaching laboratory training they need a level 4 qualification in a relevant area. A
smaller percentage of them are secondary school graduates (who mostly attend a university
and plan to get a degree) or are graduates of a university of applied science. Most of the Czech
teachers in HE are assistant professor or participant in a doctoral programme. Dutch teachers
need a teacher-training on level 5B before they can teach in VET. To be able to teach in HE
they need a teacher-training on level 5M. All Dutch teachers in the interviewed training institutions have the obligated qualification.
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In Romania, as a proof of knowledge and skill, teachers in universities have to issue the
courses they teach as books. In interviews Czech teachers in VET as well as HE said further
study at universities, training organised by other providers of ICT training, participation at trainings about products of ICT companies and participation at organised training of teachers are the
most important ways of keeping up-to-date their qualification of ICT teacher. The most effective
way to update knowledge for VET teachers is involvement into the practical experience and
relevant ICT processes in companies or self-study. For HE teachers the most efficient way to
update their knowledge are research groups, use of e-learning, involvement in the practical experience and relevant ICT processes in companies.
Because most of the Dutch training institutions provide training in project-oriented training
they need a new kind of teachers. For traditional teachers it is difficult to perform the new tasks
that come with this way of training. Training institutions in VET have problems finding good 'new'
teachers, although all of them have the obligated qualification. An interviewed Dutch VET training institution explains that with special attention and training for the teachers this problem of
finding good 'new' teachers can be overcome. In a German training institution for VET training in
the 'Handwerk' sector another problem is indicated. The difficulty there is that practical trainers
in the companies are mostly older persons that have problems staying up-to-date in modern
technology, so training ICT students is difficult. Younger workers don't want to train students
because in the 'Handwerk' sector companies are mostly small and younger persons want first to
ensure the stability of their company before focussing on training.
Dutch teachers in VET have sometimes problems with staying in touch with practical and jobrelated ICT knowledge and skills. Sometimes they keep in touch with the real practice through
the guidance of students at their practical training in companies. In HE experiments are undergone for short trainee periods for teachers within companies. A German training institution
stated that they do see the use of going into companies to keep up-to-date but don’t do it anyway. On the other hand an external teacher from a private VET and CVT training institution says
a practice period of a teacher / trainer in a company is not so useful. It would be better to organize, with help of a company, practice-oriented projects for teachers / trainers within the training
institution.
It is of interest to know what type of ICT trainers, teachers and lecturers the training providers
employ. From the surveys it can be seen that the average share of own and temporary ICT
trainers employed by the training institutions is about 50/50. This percentage also accounts for
the Czech Republic and the Netherlands. In the Netherlands also occasionally guest speakers
from a company are invited to the training institution. In Romania and Portugal the majority of
ICT training staff is still company related, whereas in Germany the number of temporary external ICT trainers chiefly in CVT is significantly higher than the own training workforce.
Keeping up to date subject orientated and didactic qualifications
The important question concerning the ICT trainers is how they keep their subject orientated
and didactic qualifications up to date. The ways in which teachers keep their knowledge up to
the mark or increase it are manifold. It is striking that in the Czech Republic they do not participate in product training by ICT companies, whereas they do make use of ICT training possibilities to an extent of 90%. A German VET training institution does not participate in product training of ICT companies because: 'We don't get invited for this' - being a training institution and not
a company. In the case studies Portuguese teachers of lower level training have also mentioned
the difficulty to reach product contents of ICT companies in special the big ones who specify
things as confidential or “secret”.
Teachers in Romania mostly depend on themselves for keeping up-to-date with ICT knowledge. In state institutions there are limited funds granted for teachers’ participation to work-
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shops and training, and in private institutions there are almost no funds for this. Czech teachers
only have limited possibilities to participate at seminars, conferences, ICT trade fairs or exhibitions. On higher education level there are wider possibilities to participate. Dutch VET Teachers
stay up-to-date mostly by visiting seminars, congresses etc. HE teachers can subscribe for
courses and go to conferences on their own initiative, however the participation of teachers
should be higher, a Dutch HE training institution stated, but teachers mostly don't find the time.
In the Netherlands participation in teacher training is nearly 100%.
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fig. 5-7: Concepts of ICT trainers to be up to date in subject and didactics

The results point out significant differences between the EUQuaSIT partner countries again,
as illustrated in fig. 5-7.
For Portugal it is important that schools, universities and ICT training institutions promote new
relationships with ICT and non ICT companies allowing teacher’s observation and investigation
of methods, work processes and projects and transmit that experience to the students and
trainees. This could also encourage many of them to create more project-oriented teaching.

5.7 Female participation and special initiatives
This next part of the report concerns itself with the actual rate of female ICT trainees. Also
special courses for women and the effectiveness thereof as well as special initiative to promote
and increase the share of women in ICT training is dealt with.
Providers of training as well as companies were asked about the proportion of females in ICT
courses and in their company. The results as illustrated in fig. 5-8 indicate that the presence of
women in ICT courses (HE, VET and CVT) is highest in Romania with almost 50%. In accordance with this, their share in companies is higher than in the other partner countries as well,
although the difference here is smaller. In Portugal also the share of women in companies is
bigger than in the other partner-countries. It is clear that the number of women among ICT prac-
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titioners in companies is lower than in ICT courses. This effect is most clearly visible for the
Czech Republic and Germany.
The interviewed Czech training institutions told from experience that the female share in vocational education differs per study area. For example in VET in telecommunications the percentage of women is around 18%, in the area of information technologies it is about 10% and in
electrical branches the percentage of women is approximately 3%. In HE in the area of teleinformatics, telecommunications and information technology the percentage of women is very
low while in study areas such as applied information science or information management
women represent between one third and one half of all students. At Portuguese university level,
the number of female students is surprisingly enough even higher than the number of males.
At a case study in a Dutch university of applies science it was told that for the full-time studies
only 3% of the students are female. At this institution however surprisingly different is the situation for the part-time studies, where about 20% of the students are female.

fig. 5-8: Comparison of the share of women in companies and in ICT courses
(from the investigated institutions and companies)

However in all training institutions in the partner-countries, special ICT initiatives, programmes and projects in order to promote and increase the female proportion in the ICT field
are very rare. In Portugal they do not have special initiatives – so they stated at the interviewed
training institutions - because of their already high percentage of female students in ICT.
In Germany up to 20% of the training providers offer ICT qualifications for women only or directed specially at women, or have special ICT qualifications with women as teachers and trainers. The continuing schooling in Portugal has only been adapted as regards didactics and
methodology, while in the Netherlands an adaptation has taken place on the base of the content
of the course. Women teachers are active in this country as well (see fig. 5-9). The percentage
of women teachers is higher than the percentage of female students.
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fig. 5-9: Special initiatives in order to increase the female proportion
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When asked about the chance of success of initiatives to promote and increase the presence
of women in ICT courses, especially a big number of training institutions in Portugal and Romania are optimistic (see fig. 5-10). This result certainly correlates with relatively high proportions
of females, both in companies and ICT education and training (see again in table above). In
Germany about half of the companies state that ICT qualification for women only or special ICT
qualification with women as teachers and trainers have a good change of success, whereas
integrated didactics and teaching methods especially directed at women seem less attractive to
training institutions in Germany. In the Czech Republic and the Netherlands less than 20% of
the training providers think that this kind of special initiatives will be a success.
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fig. 5-10: Good chance of success as special female ICT initiatives

Integration of disabled and disadvantaged people
With regard to the experience with ICT education and training with a focus on the integration
of disadvantaged and handicapped people, it is mainly the training institutions in the Czech Republic and Romania which do not see any problems (see fig. 5-11). However, just a little number
of about 20% of the training providers for example in Germany and the Netherlands think this is
problematic. Solutions are found in the adaptation of the building and/or the working place: a lift
is built, for example.
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fig. 5-11: Experience with ICT training focussing on the integration of disadvantaged and handicapped people

Only a small number of interviewed persons in Czech VET training institutions have experience with integration of disabled or disadvantaged people in their school. Adaptations will be
made if necessary but: 'A full integration of the disabled or disadvantaged is the best solution.'
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so an interviewed manager of a Czech VET institutions said. Interviewed persons in Czech HE
stated this as well but added that after graduation disabled or disadvantaged people often stay
unemployed. In Romania, if special care is required for disabled of disadvantaged people, this is
the full responsibility of the teacher giving him or her less time to do the regular work.
Interviewed training institutions In the Netherlands say problems are not big but one stated
that autistic students can be a problem. Adaptations in buildings are mostly not necessary and
special equipment needed will be purchased. In some cases special 'counselling groups' are
present to give extra attention to disabled and/or disadvantaged students. The investigated ICT
training institutions in Germany do not see bigger problems in this context. However, specific
experience in this field didn't exist at the interviewed training institutions.

5.8 ICT qualification profiles and harmonisation in a European perspective
This last part reports on European standardisation of ICT education and training on various
levels.
Training institutions were asked for their opinion about a European standardisation of ICT
education and training profiles and curricula on the various qualification levels. As shown in fig.
5-12 there is a huge majority of training institutions in all partner countries that say that such a
standardisation is very necessary. The higher the level of qualification is, the higher the percentage is getting. This is exactly the same trend as was found in the examination of companies.
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fig. 5-12: European standardization of ICT qualification profiles and programmes is urgently necessary

Dutch training institutions say they see vendor certificates as MSCE and ECDL as the starting
point for European standardisation of profiles. Furthermore a drastic renewal of secondary vocational education and training is underway in the Netherlands, namely the introduction of a professional competences directed qualification structure. This will promote a transparent qualification structure as occupational competence profiles in ICT are compared with each other, as well
as with occupational competence profiles from other sectors. Also the content of the profiles is
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compared on different levels and, if necessary, joined into one or a number of qualification profiles.
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fig. 5-13: Cooperation with other ICT education and training institutions, e.g. in projects of programmes of the EU

In the context of the necessity of a European standardisation of ICT profiles and curricula on
the different qualification levels and the CVT area it is of interest to know whether the ICT training providers co-operate with other ICT education and training institutions in, for example, EU
projects or programmes. It shows that about half of the training institutions in the Czech Republic, Netherlands and Portugal work together with other providers in Europe. As is the case,
Dutch training institutions co-operate with schools in England, Spain and Finland. Particularly in
Germany and Romania the percentage is significantly lower; about 60% of the training institutions say that nothing in this direction is actually planned and between 15% and 20% say they
have no actual co-operation but are planning to (see fig. 5-13).

5.9 Summary and conclusions
In addition to the analysis and evaluation of ICT qualification profiles and programmes, the
questionnaire and case study surveys of ICT training institutions in the partner countries provide
detailed results on the ICT training practice. The results are an important contribution in view of
prospective European ICT qualification and training concepts and strategies. The role and perspective of vocational education and training (VET), for instance in delimitation to ICT higher
education offers, is a complex subject to deal with. The following paragraphs summarise and
compare the major findings on the ICT qualification supply and concepts of ICT training institutions in the partner countries of EUQuaSIT. Empirical results of the acceptance and implementation of ICT qualification profiles and programmes at all qualification levels (VET, HE and CVT)
in training institutions such as (public and private) vocational schools, colleges, companies, universities etc., have been gained.
As well known at the level of education and training systems, these results also reveal some
country specific and significant differences in terms of the goals, contents and teachers as well
as didactical categories and the equipment for ICT training.
ICT practitioner training and study supply
The results clearly indicate that ICT training institutions try to focus on the relevant business
and work areas of ICT and on new applications in ICT when they introduce new ICT qualification profiles, programmes or concepts. VET training institutions mostly introduce new profiles
due to changing of supply of the national organisation responsible for development of qualifica-
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tions and / or training programmes, but sometimes also because of a specific demand from the
ICT market. Training institutions clearly think, for their own ideas but also from sayings from the
ICT market, that the ICT market needs far more ICT practitioners at skill level 3 and 4 than on
level 2. Some even doubt if on VET level 2 ICT qualifications should be offered.
For a better continuation of study some good initiatives of co-operation between Dutch VET
and HE training institutions make it for students easier to continue their study on HE level 5B
after having completed a level 4 training. This co-operation means that more transparency and
adaptation to both training programmes give less problems and even provide some exemptions
when the student starts at level 5B training.
Within higher education in all partner-countries the bachelor-master will be introduced or has
been introduced already. This makes the whole of the higher education more transparent all
across Europe, although this does not say anything about the match of ICT profiles with the
demand of the ICT market. At VET training institutions ICT vendor certificates are often integrated into VET trainings, e.g. Cisco Systems certificates for networks subjects and contents.
ICT practitioner training goals and contents
Reference books and participation of teachers at seminars and conferences are still the most
used way to update content and goals of profiles. Reference books, publications in the subject
area, internet (newsgroups), specialist journals etc. however do not provide any ICT work oriented view which would be an important precondition for the purposeful selection of “tailored”
contents. Training institutions do not make use of the right means to keep the content and goals
of their training up to date with the ICT business market. Training institutions should be more in
contact with the market and should make more use of product information and product teaching
materials of ICT companies to make sure their training has the content and goal the ICT market
needs. Results from private training institutions in Portugal proof that contacts with the business
market helps to keep the profiles up to date. In Romania, where training institutions have fewer
contacts with the ICT market than in the other partner-countries, training institutions have more
problems in keeping content and goal up to date.
Difficulties of keeping up-to-date the goals and contents of ICT training offers vary slightly for
the different areas in the partner countries and mainly in Romania many institutions report problems, but also partly half of the German institutions, e.g. in regard to soft- and hardware contents. In further comments given in the questionnaire, the vocational schools and also universities stress the need to increase contacts to companies, e.g. to improve economic-technical
training and keeping the content of that training area up-to-date. Company training is not confronted with the problem of ensuring up-dated work and training contents rather then ensuring a
systematic competence acquirement of the trainees (work oriented and integrated learning almost naturally holds this risk). Therefore a good and well coordinated cooperation with vocational schools is important companies committed in VET.
ICT training concepts and methods
On a regular basis, a lot of investigated European ICT training institutions perform subjectoriented lectures and courses, with a significantly lower proportion in the Netherlands. But also
project-based training is regularly practiced in ICT education and training with the highest proportion in Portugal. Teachers in charge stress in this context that it is important that the projects
have a reasonable link to the occupational work practice, but only a smaller proportion of the
ICT training institutions practices ICT business and work process orientated training, mostly in
Germany and the Netherlands. However, this requires that teachers and trainers know ICT
business and work processes, which is of course directly guaranteed in companies, as well as
work oriented teaching and information material needs to be available. E-learning and CBT is
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also practised very much today, and most significant in the Czech Republic and less in Germany. In summary the results indicate a 'mix' of teaching and training concepts and methods in
all European countries.
ICT training equipment and media
In the partner-countries problems concerning the ICT training equipment are not too big. Only
the Czech Republic and Romania indicate bigger problems in this area. Internet access is available at most of the training institutions, although there can be doubts on the speed and quality
of these connections. A big problem at training institutions in vocational education and training
is the administration and maintenance of the ICT systems. There are not always human resources available to perform backups of data and repairs on the network. It would be an improvement and relieve of teachers and trainers if there was a specialist available for instance to
maintain and administer the ICT systems and application in the training institutions.
ICT examination and teachers and trainers
Traditional written, oral and practical tests are being practised most of the time with the exception of the Netherlands where often examination is being practised in the form of continuous
assessment through project work, presentations and task-review. In Germany project based
assessment was introduced to the final ICT apprenticeship exams leading to good results. The
traditional forms of examination are knowledge based most of the time whereas the business
market asks the ICT practitioners for competences. Competences can better be tested as continuous assessment.
The most effective way to update knowledge of ICT teachers, trainers and lecturers is involvement into practical experience and relevant ICT processes in companies. Also product
trainings and organised teacher trainings are effective in this. Contradictory to this teaching staff
very little update their knowledge in these ways. They use reference books most of the time.
When budget was to be available teaching staff could participate more easily to all kinds of
trainings that are provided.
Female proportions and special initiatives in ICT training institutions
There are significant differences how the investigated ICT training institutions evaluate the
chance of special initiatives in order to increase the female proportions. Especially in Portugal
and Romania (and partly in Germany) the chance that such initiatives succeed is seen much
more positive than in the other countries. This result corresponds to the opinion of the companies in these countries, where actually the proportion of female ICT practitioner is also higher.
And it is furthermore interesting in this context that the participation of females in ICT practitioner training in general is higher than in companies. Therefore the recruitment practice of companies can be seen as a major key to higher female proportions amongst ICT practitioners.
There are not too big problems with the integration of disabled and disadvantaged students in
the partner countries. If necessary, adaptation to the school-building or training programme can
be made. According to the vast majority of training institutions, more European transparency of
ICT qualifications is definitely necessary. The higher the level of qualification the bigger the wish
for standardisation is. Although they say European standardisation is necessary, training institutions do not have that much European co-operation with training institutions abroad.
CVT demand and supply for ICT practitioners
A final vital result is shown in the following figure, namely the comparison of the national results on (relative allocation of the) demand of CVT courses (announced by the companies in the
questionnaire survey) as well as the supply by ICT training providers for selected ICT work ar-
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eas. Overall, both can be recognised in the comparison, a good balance in some ICT work areas, e.g. ICT systems and application development and ICT service and administration (apart
from the Czech Republic), as well as a rather poor balance in other areas such as ICT marketing, publishing or ICT systems installation. However there are partly significant national differences that indicate, that despite a more and more global ICT market with corresponding CVT
courses and certificates mostly offered by the vendors still imbalances exist in very different ICT
work areas. So the problem may be appointed at global and European level but needs to be
tackled still at national level.
CVT dem and and s upply for ICT practitioners in Europe
(European Companies and ICT Training Institutions)
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fig. 5-3:
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6 ICT work and skill needs - concept and results of case studies in
companies
The planning, realisation and analysis of case studies in companies were the biggest part of
the EUQuaSIT project. The main purpose of this project part was to investigate in detail actual
work and skill needs of ICT practitioners within typical ICT business and work processes of the
companies and to transfer the findings to a proposal of European (reference) framework of ICT
skills and prospective ICT skills profiles. The comprehensive case studies were undergone in
large, medium and small sized companies in various areas of business and trade (ICT sector
and ICT user industries) and various regions in each partner country.
The ICT skills profiles are developed as a ‘tool’ that links the world of work with the world of
training. Neither experts from the sphere of education nor experts from the sphere of work can
develop them alone. Both types of experts must participate in their development. That is why
surroundings of field groups are just suitable for the development of such profiles. The applicability of the detailed case study surveys on skill needs of ICT practitioners, with a focus on
skilled worker levels and complementary to the evaluation of national ICT qualification profiles
and programmes, should lead to the revision and development of ICT qualification profiles.

6.1 Objectives and concept for the case studies and expert interviews
in European companies
For the concrete and detailed analysis of ICT business and work processes and ICT practitioner work tasks and skills needs specific interview guidelines were developed. The following
steps of the concept can be summarised and will be further described and illustrated in the next
paragraphs.
A

>>

Overall information of the company and qualification structure of ICT practitioners

B

>>

Typical ICT business processes (projects, products, services, customer etc.) and
organisational structure of the company

C

>>

Exemplary choice of one typical ICT business process of the company: Detailed investigation of a concrete example (project title and description, involved ICT practitioners, ICT work processes)

D

>>

Structure and content of each ICT work process: definition and description of the
phases of activity and ICT work tasks and the cooperation and responsibility of involved ICT practitioners

E

>>

Detailed analysis of some exemplary ICT work tasks of all detected ICT work tasks of
the work processes and phases of activity (especially relevant for the ICT practitioners with VET qualification at level 2-4!)

A >> Overall information of the company and qualification structure of ICT practitioners
The initial part of the interview guidelines gathers overall information of the company such as
sector and size (numbers of employees). Based on information about the (ICT) products and
services a short ‘company portrait’ is provided. Furthermore it is important to analyse the number and proportion of employed ICT practitioners, namely in the developed five level structure of
the project, as well as whether the company provide ICT vocational training and if so, in which
ICT qualification profiles.
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B >> Typical ICT business processes (projects, products, services, customer etc.) and
organisational structure of the company
The first objective of each case study is to find out and analyse the "core ICT business area"
of the company. This is possible by identifying and nominating some typical and concrete ICT
business processes (e.g. actual projects). The result is a list of different typical ICT business
processes (app. 5 to 6), which show for instance the specialisation and the ICT core field(s) of
the company, beside other factors. Furthermore it is important for the understanding of ICT business structures to illustrate the organisational structure of the company in which the ICT business processes take place, e.g. different departments, project teams, product or customer related organisation).
Based on the overview of the company (ICT business area and organisational structure) it is
possible to choose one typical and exemplary ICT business process to be further analysed as
described in the following steps. Please note that for the profound analysis of this one typical
process example it is necessary that all the ICT practitioner(s) - who were/are involved in this
process and especially with VET qualification - need to take part in the interview (as a group or
sometimes better individually) and work observations.
C >> Exemplary choice of one typical ICT business process of the company: Detailed
investigation of a concrete example (project title and description, involved ICT practitioners, ICT work processes)
The "right" choice of one typical ICT business process (project) of the company is an important decision for a profound analysis of the work and skills of ICT practitioners. This also depends on the interview participants and the corresponding information available on the process.
Together with the interview participants the interviewer(s) must decide on a good and typical
example, always taking into account that ICT practitioners with VET qualification were/are involved.
The concept of investigating one typical ICT business process of the company is based on
the common model structure of ICT business and work processes.
Following the model structure, each ICT business process can be described in its work flow
by distinguishable ICT work processes (see "Broad Structure" below). The contents and structure of the ICT work processes vary depending on criteria like the company organisation. The
table below gives some examples that indicate how different "real" ICT business processes
(projects) can look like in its structure of work processes. Nevertheless, however, there are similarities in most ICT business processes, e.g. that each process normally starts with a more economic technical oriented work process like marketing, sales and consulting.
The experiences and first results with regard to the structure and contents of ICT business
processes (work flow) have been leading to the assumption that ICT business processes can in
general consist of distinguishable types of ICT work processes as follows:
• ICT work processes with more economic technical oriented phases of activity and work
tasks (in model structure yellow colour) like ICT marketing, sales etc.,
• ICT work processes with more informatics technical oriented phases of activity and work
tasks (in model structure blue colour) like ICT system development, soft- and hardware
development, administration etc.,
• ICT work processes with more technical informatics oriented phases of activity and work
tasks (in model structure red colour) like ICT system integration, installation etc. and
• ICT work processes with more ICT service oriented phases of activity and work tasks (in
model structure green colour) like ICT service, troubleshooting, maintenance etc.
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Exemplary structures of ICT work processes

Furthermore it is important which kind and number of ICT practitioners are involved in the ICT
business process and therefore in all work processes. For the overview nominate all involved
and responsible ICT practitioners with their ICT job and training profiles.
D >> Structure and content of each ICT work process: definition and description of the
phases of activity and ICT work tasks and the cooperation and responsibility of involved
ICT practitioners
In the next step the above nominated ICT work processes of the (chosen) typical ICT business process are further investigated and described in more detail and with regard to the ICT
skills and skill needs of involved ICT practitioners. For this each work process must be divided
in 2, 3, 4 or more distinguishable phases of activity. And normally we can further divide each
phase of activity in 2, 3, 4 or more distinguishable ICT work tasks - concretely carried out by e.g.
one or two ICT practitioners (see model structure below). For example an ICT work process
"application development" may have phases of activity like design, conception, programming,
testing etc. and for instance to the phase of activity "design" 2, 3 or more work tasks can be
nominated and described.
The table below shows how different the numbers of phases of activity and ICT work tasks of
the ICT work processes can look like. For each ICT work process the number of the phases and
within each phase the number of ICT work tasks can vary depending on the conditions of the
organisation and content of the ICT work. For example "Testing" could be a separate phase of
activity and therefore cover several ICT work tasks within the ICT work process "systems development", but could also be only an ICT work task as an integrated part of a phase of activity
"programming". Therefore it depends on the real project and process structure and contents
which and therefore how many phases of activity and ICT work tasks can be differentiated.
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Exemplary structures of ICT work processes, phases of activity and work tasks

Furthermore and as indicated in the overall structure it is of crucial importance to analyse
which ICT practitioners (ICT Job / Qualification) are involved and responsible in each phase of
activity and the ICT work tasks respectively.

fig. 6-3:

GAHPA common model structure for the ICT business process and workflow analysis with "Work processes", "Phases of activities" and "Work tasks" and the job / qualification of ICT practitioners

E >> Detailed analysis of some exemplary ICT work tasks of all detected ICT work tasks
of the work processes and phases of activity (especially relevant for the ICT practitioners
with VET qualification at level 2-4!)
In order to have profound results on ICT work and skill requirements of ICT practitioners the
ICT work tasks need to be investigated in detail. For this analysis and because we surely cannot
investigate in detail all identified work tasks of all work processes and phases of activity, some
relevant and exemplary ICT work tasks must be chosen. But very important is that the exemplary ICT work tasks - as a kind of occupational "core tasks" - is especially relevant and carried
out by ICT practitioners with skills and qualifications at levels 2-4!
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Three dimensions for analysing the work tasks of ICT practitioners

To support the analysis and description of the ICT work tasks and contents a structure of
three work and qualification dimensions (Objects ... , Methods ..., Requirements ...) is provided
for this part as indicated in the table below. Please do not forget to write the name of the ICT
work process and phase of activity in which the task is carried out in order to ensure the work
context in the process view.
In the European perspective and baring in mind the EUQuaSIT project objectives and results,
the analyses of the ICT work tasks give answers with regard to occupational (profile, level) features and criteria of how ICT work and skill needs can be differentiated and eventually utilised
for tailored and more work area oriented ICT training and curriculum solutions. In this perspective, also aspects like crucial changes throughout the last years and the future developments of
ICT work should be considered and therefore discussed with the "ICT experts" of the companies.
Sector-specific sample criteria for the choice of companies and case studies in the ICT
sector and ICT user sectors
It has already been mentioned in the previous chapter that the criteria for the choice of the
companies were the company size, sector, region and the ICT products, services and business
and work areas. Beside a good balance of large, medium and small companies the sector aspect is highly significant in order to ensure that breadth of economic activities is considered.
Therefore the project were agreed to ensure a good balance of companies in regard to the sector as ii was of relevance for the entire project and is again indicated below.
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Basis and sample criteria of the case studies in the ICT sector and ICT user sectors

6.2 The investigated companies and the qualification structure of employed ICT practitioners
The planning, realisation and analysis of case studies in companies were the biggest part of
the EUQuaSIT project. The main objective of this project part was to investigate in some detail
actual work and skill needs of ICT practitioners within typical ICT business and work processes
of the companies. The comprehensive case studies were undergone in large, medium and
small sized companies in various areas of business and trade (ICT sector and ICT user industries) and various regions in each partner country. Since small companies of the ICT user sectors usually do not have own ICT practitioner workforce no case studies were realised there.
The case studies, which were signed with a project specific code, are structured by company
size and delimitated in those case studies undergone in the ICT sector and the ICT user sectors. For each of the comprehensive case studies the following table provides a short "company
portrait" in order to support a well directed choice. Each short description tries to summarise the
main business areas of the company as well as giving a direction towards the more detailed
results of the ICT practitioner work and skills investigations within a typical ICT business and
work process of the company, which is also linked at the bottom of each company description.
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Based on the approach and interview guidelines described above, the results of the case
studies allow in addition to the statistical analyses to extract some more conclusions on the sectors, employment numbers as well as the allocation of ICT practitioners by qualification level.
Complementary to the statistics the outcomes roughly confirm the estimated distribution of ICT
practitioners by their qualification level. Typical for most of the investigated companies is a balance of ICT practitioners at all skill and qualification levels respectively, with a little predominance of those with higher education qualifications (HE level 5B and level 5M). All together we
can conclude that app. 50 % of employed ICT practitioners in the investigated companies have
a higher education degree. The other half of ICT practitioners have VET qualifications, with level
3 being the largest VET qualified ICT practitioner group. This result underlines the good sample
of investigated companies, namely in terms of the qualifications of ICT practitioners. All together
the investigated companies have a qualification structure of employed ICT practitioners as follows:
Distribution of ICT practitioners by qualification level
(EUQuaSIT company case studies)
VET level 2
5%
VET level 3
33%

HE level 5
HE level 5
52%

VET level 4
VET level 3
VET level 2

VET level 4
10%

fig. 6-7:

Allocation of ICT practitioners by qualification level of the investigated companies

Structure and content of the investigated companies and ICT business processes of the
European ICT sector and ICT user industries
Based on the overall information analysed in the case studies the companies can be allocated in the economic structure on NACE (Rev 1.1). The table divides case studies undergone
in the ICT sector as well as those in the ICT user sectors. In summary, the list indicates a well
balanced sample with regard to the 'major' economic activity and (ICT) business of each company respectively. It was possible to cover the entire range of ICT sectors of the NACE structure
as well as a selection of companies of ICT user sectors, e.g. manufacturing, financial and insurance services or from the education sector.
In line with its economic significance within the ICT sector (cf. Garland 2003, p. 2) the work of
ICT practitioners in the 'ICT service sector' was of highest significance. The most important division investigated was 'Computer and related activities (NACE 72)', which is also in line with its
economic power within the 'ICT service sector' (ibid.), and within this division the group 'Software consultancy and supply (NACE 72.2)'. Typical for the ICT sector is the significant number
of small and medium enterprises (SMEs) which were comprehensively considered in the case
studies.
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Results and companies of the case studies in the NACE structure

Based on the sample, one of the major goals of the EUQuaSIT project, namely to investigate
the ICT skill needs of small and medium enterprises could be realised and therefore detailed
results on the "development of skills within SMEs" (see LEONARDO - Thematic monitoring,
Theme 2) could be produced. These fairly unique and concrete results on ICT practitioner skill
needs in SMEs complement usually existing outcomes on ICT practitioner work and skill needs
of large enterprises (vendors) of the ICT sector (see for example Career Space / Cedefop
2001). Provided in detail in further chapters, it can already be mentioned at this stage of the
presentation that the way ICT business and work processes - from the organisational and content perspective as well as in view of the ICT practitioner work and skill needs - are realised in
small companies differ from those in large firms and their department or business area teams,
but also indicate some significant similarities. This is also the case for the companies of the ICT
user sector for which the results provide a good basis for some conclusions in the qualitative
and comparative perspective of the EUQuaSIT studies.
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6.3 Proposal for European (reference) ICT skills framework and generic ICT skills profiles
There is consensus that common European (reference) frameworks for the recognition of
skills and qualifications can efficiently support transparency and mobility on the labour markets
in European countries. A lot of current vocational education and training (VET) activities in
Europe stress the importance (but also challenge) of creating mutual recognised frameworks of
skills and qualifications as well as certificates. The most relevant overall example is the initiative
to create and implement a single framework document, called new Europass (see European eskill newsletter, p. 13). A precondition, however, for all such common European qualification
activities is a clear picture of skill needs summarised in a comprehensive skills framework, both
in terms of relevant skill levels as well as skills profiles comprehending and differentiating a set
of characteristic occupational skills needs and contents in a clearly defined employment and
business segment.
The comprehensive investigations of the case studies in European companies allow a purposeful international and comparative analysis and evaluation of ICT practitioner work, skills
and qualifications considering the demand of ICT practitioners at different skill and qualification
levels. Furthermore, the case studies in ICT training institution reflecting the supply of ICT qualifications provide references on the actual ICT training practice and difficulties and therefore
provide further important insights with regard to the mismatch of ICT skill needs and training
supply in Europe. Based on the qualitative nature of the case study surveys they are of course
limited to a selection, but allow to describe and 'operationalise' a concrete feedback from the
ICT work and training practice.
Aggregation of ICT business process to a generic ICT business area
The approach of EUQuaSIT surveys is based on the assumption that the empirical analysis of
a variety of "ICT business and work processes" in small, medium and large sized enterprises of
the ICT sector and ICT user sectors as well as in different countries supports the mutually recognised development of a European occupation and qualifications structure. The first step focused on the structure and content of the investigated ICT business processes within the case
studies in small, medium and large European enterprises. All together the case studies in involved companies detected almost 200 ICT business processes in different level of detail,
namely 140 in companies of the ICT sector and 60 in companies of the ICT user sectors.
The table below shows the more concretely investigated ICT business processes in companies in the structure of the company size as well as divided into those of the ICT sector and ICT
user sectors. A glance at this list indicates the variety of the investigated ICT business and work
processes which is abstracted in more detail in the following paragraphs.
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Structure and content of the investigated ICT business processes in the
European ICT sector and ICT user sectors

Nevertheless and despite the enormous breadth of the ICT field the case study investigations
first of all allow by comparing the structures and contents of the ICT business processes in the
SMLEs and the ICT sector and ICT user sectors the aggregation of relevant ICT business (and
technology) areas. Since these (basically open list of) areas especially depend on aspects such
as the sector (ICT supplier or user) and the core and main ICT business of the companies, the
findings were complemented and verified by parallel ICT market and technology surveys.
Main orientation of the ICT business areas in companies is generally on information systems,
applications and services - more IT orientation unlike communications systems, applications
and services which are a bit less represented. The sector specific ICT solution and internet and
intranet systems and applications have also the significant representation. Many companies are
also orientated to construct and provision of performance of network systems, business applica-
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tions and ICT training solution. e-business and e-commerce solutions and also multimedia systems and applications are not now adequately developed but in near future will be purveyed.
• ICT service,
• Information systems and applications,
• Communications systems and applications,
• Sector-specific ICT solutions,
• Internet and intranet applications,
• E-business and e-commerce,
• Data management and databases,
• Networks systems and solutions,
• ICT security solutions,
• Business (process) applications,
• Industrial IT systems,
• Embedded systems and control,
• ICT training solutions,
• ICT manufacturing,
• Multimedia applications,
• Consumer electronics.
Aggregation of ICT work processes to generic ICT work areas
According to the concept of the case studies, different and concrete "ICT business processes" generate the basis of this identification as well as the methodological background of aggregation. In the further steps also the detailed results from the detailed investigations of ICT
work processes, phases of activity and the concrete ICT work tasks and skills of the ICT practitioners can be aggregated to a complete work area orientated skills and qualification structure.
In addition to this list of relevant ICT business and technology (sub-)areas which can be understood as one broad ICT business area, the case studies indicate within the second investigation
step and according to the ICT business process variety different contents and structures of
"ICT work processes".
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“ICT business processes" variety for the interpretation in a European comparative context

The following example of a case study also reflects a typical work flow of an ICT business
process. All case study results are described in detail in the corresponding report from all project partners.
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Example of an ICT business process in a large company of the ICT sector

The concrete contents of work processes always have a crosslink to the specific ICT business process. On the other hand and despite the variety of business processes the contents
and especially the workflow structures of the "ICT Work Processes" show similarities which allow - based on common ICT work criteria - to aggregate and conclude the different structures of
"ICT work processes" to an overall structure of six generic ICT work areas as indicated in the
table below.
These six generic ICT work areas cover and represent the different contents and structures of
"ICT work processes" of small, medium and large enterprises (SMLEs) of the ICT sector and
ICT user sectors. Nevertheless, of course and like the broad ICT business area above the contents and structure of the six ICT work areas depend on each real ICT business process and on
the different business and technology areas respectively. In addition the structure of the six generic ICT work areas depends on:
• the size of the company (S, M or L) and / or
• the company organisation (department structure, hierarchies etc.).
For instance, the contents and work area "ICT marketing, consulting and sales" is mainly
relevant in ICT supply companies or the number and structure of the ICT work areas in large
enterprises is normally higher and more detailed than in small enterprises. We find that compared to larger businesses usually less ICT practitioner are involved in projects or customer
quotations and thus need broader skill basis to carry out the variety of work tasks in the different
phases of activity. Thus, the consideration of the findings from small businesses are an important part to be considered for further conclusions.
Or the work area 'ICT support and systems service' especially reflects the significance of ICT
work and skills in companies of the ICT user sector, e.g. Project SAP – transition to new accounting system (CS-CO-CZ-05). But all together and as one first relevant analysis result in
view of the complexity of ICT practitioners skill needs, the broad ICT business area with the
structure of six generic ICT work areas is supposed to reflect the breadth of 'real' ICT business
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and work processes" in Europe's small, medium and large enterprises of both the ICT sector
itself and the those of the ICT user sectors. This is impressively underlined by the significance
of ICT business and work processes with an emphasis on 'development' projects and quotations
in companies of the ICT user sector and indicates the range of competences that many ICT
teams and department in the "ICT user sectors" do cover.
Within each ICT work area the ICT skill needs for example in ICT marketing or development
or administration or service furthermore depend on the concrete content of the ICT business
area like "Networks Systems and Solutions" or "Communications Systems, Applications and
Services" or "Data Management and Database Solutions" or "Multimedia Applications". That
means, depending on the different ICT business areas there are different ICT skill needs within
all ICT work areas.
Because within these ICT work areas job roles, skills and competences are defined at all levels as well as for both, the ICT sector and ICT user sectors, the subsequent basic structure of a
European ICT skills framework can be used to describe all further results in regard to the qualitative ICT skill needs. Already at this early and abstract stage of the work analyses some first
qualitative conclusions on the needs of ICT skills at the different ICT skill levels can be drawn.
Of course not very detailed at this stage, but for the employed and needed ICT practitioners in
each work area the case studies indicate based on the practitioner work and their ICT job and
training profiles that in each ICT work area there are needs of ICT skills at all ICT practitioner
skill levels.

fig. 6-12:

GAHFA ICT skills framework with ICT business areas, generic ICT work areas and
involved ICT practitioners

For these generic ICT work area a general skills description have been worked out in order to
delimitate and specify each ICT work area as follows:
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• ICT marketing, consulting and sales skills
ICT marketing, consulting and sales is a comprehensive work area covering commercial and
consultancy activities with special focus on information and communications technology (ICT)
projects, products and services. It applies to both the ICT industry and to companies of the ICT
user industries (a key description being profit centre organisation). Successful marketing and
sales of ICT products and services requires fundamental analyses of external and internal market and customer needs. Following various consultations, these requirements need to be translated into services and products that answer specific customer needs while providing benefits to
the own company or department at the same time. These combinations of business and technical tasks ask for specific skills justify the elaboration and delimitation of a generic ICT work area
and corresponding skills at different levels.
• ICT business and project management skills
ICT business and project management also combines business and ICT skills ensuring the work
flow success of an ICT project and business process. Within a wide range of project activities
and responsibilities, business and project oriented ICT practitioners at different skill levels
closely collaborate with internal and external ICT experts, providers and customers to ensure
that customer business needs are met when developing and deploying infrastructure and software ICT solutions and services. Business oriented ICT practitioners constitute the crucial interface between the customer and primary ICT specialists and technicians. A common goal of
business and technically oriented ICT practitioners is a clear description of the business requirements within the technical specification of the ICT solution to be developed. In shared responsibility, business and technically oriented ICT practitioners organise and implement applied
support, training and instructions to the customer.
• ICT systems and application development skills
ICT systems and application development covers far more than mere individual programming or
coding. In this work area, practitioners at different skill levels work in development teams that
design, realise, update, test and document ICT systems and software applications. The work is
carried out based on comprehensive analyses and descriptions of ICT systems and applications
needed by the market, a specific sector or a specific (internal or external) customer. In practice,
contacts with the project manager and ICT business and technical practitioners within our outside the company are important. In the daily work processes, the transfer of the technical and
business requirements into a consistent data processing specification is crucial for the final success of ICT systems and application development process. Primary criteria for software solutions are reliability and usability. Furthermore, the work as part of a team often runs under time
constraints and must be constantly well communicated and documented. The customer and
users often need applied support, training and instructions.
• ICT integration and administration skills
After the development of ICT systems and applications, these need to be professionally integrated, deployed, administered, optimised, supported etc., depending on the platform the applications run on. ICT integration and administration teams configure, integrate, maintain and administer newly developed or already running systems and software applications. The work is
carried out based on comprehensive analyses and descriptions of systems environments essential to final success in the integration and deployment process. In daily work processes, contacts with the project manager and ICT business and developers within our outside the company are important. The customer and users often need applied (help desk) support, training
and instruction. As part of the (continuing and often contracted) technical support, systems and
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applications are optimised and up-graded, and troubleshooting needs to be coordinated and
problems resolved at different levels.
• ICT infrastructure and installation skills
ICT infrastructure and installation work covers the planning, integration, modification and installation of the wide range of different systems, devices, telecommunications, networks etc., summarised as ICT infrastructure. The work is carried out based on problem oriented analyses and
descriptions of what type and level of ICT infrastructure is needed by the market, a specific sector or (internal or external) customer. In practice, contacts with customers, project managers
and ICT business and systems development practitioners within our outside the company are
important. For the realisation of the projects or project parts, and depending on the skill and
responsibility level, ICT infrastructure practitioners need to consider aspects such as cost effectiveness, expandability and upgradeability, reliability, security etc. The integration of standard,
specific and innovative solutions (e.g. software applications, wireless network and telecommunication solutions, web-based infrastructure) is part of this work. The work, sometimes as part of a
team, often runs under time constraints and must be constantly well communicated and documented. The customer and users often need applied support, training and instructions.
• ICT support and systems service skills
ICT support and systems service primarily concerns the analysis, troubleshooting and fixing of
ICT infrastructure, systems and application problems. In principle this work covers a wide range
of different ICT technologies and services and correspondingly the use of different soft- and
hardware based expert and diagnosis tools, depending on the level of service and support. In
order to narrow the faults down to concrete technical problems, ICT service practitioners need
to communicate well with customers, users and colleagues. As part of the service and maintenance, ICT practitioners must be able to propose possibilities of optimising and upgrading existing ICT systems.
• "Soft skills"
By including the main contents and overall tasks within the six generic ICT work areas it becomes obvious that additional skills are also required. The need for these skills depends on the
type and contents of the work. Such skills can be labelled ‘soft (or basic) skills’ and summarised
in three categories as listed below:
behavioural and personal skills: flexibility, self learning, motivation and commitment, stress
resistance and emotion, responsibility, managing risks, decision-making, negotiation, initiative
and attention, persuasiveness, professional attitude (business or technical orientation and interests);
cross section and basic work skills: quality awareness, commercial and market awareness,
entrepreneurship, customer orientation and relationship, company and business organisation,
work and project organisation, work safety and health protection, labour law and data privacy,
environmental and resource awareness;
soft and method skills: communication and moderation, languages and culture, collaboration
and interaction, teamwork and mentoring, conflict and consensus, creative and innovation, analytical and reasoning, problem analysis and solving, strategy, conception and planning, context
and causal connection thinking, information handling, documentation and presentation.
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Needs of ICT skills and practitioners - summary of the case study results in terms of
fields of activity and ICT work tasks and skills within the new European ICT skills framework
In order to concretely describe the skill needs of ICT practitioners the case study results can
be finally aggregated in terms of generic ICT work tasks. Each of the fields of activity covers a
characteristic set of ICT work tasks which describe overall and specific skills of ICT practitioners
at different skill levels. The link between these work tasks and skills is based on the assumption
that the ICT skills can be understood as the requirements to carry out work tasks in a competent, thorough and efficient manner. Just like the ICT work areas and fields of activity constitute
the fundament for the overall framework of needed ICT skills in general, now these generic ICT
work tasks are the fundament for the work oriented description of ICT skill needs in detail, i.e.
for the concrete description of ICT skills profiles that are the reference for the description of
work oriented ICT qualifications.
As we know, in all ICT work areas and fields of activity ICT practitioners at different skill levels
work together in a (temporary) team. Insofar there are basically in all ICT work areas and fields
of activities concrete ICT work tasks at all skill levels too. But according to the concept the detailed case study investigations concentrate especially within the fields of activity on ICT work
tasks and skill needs at vocational skill levels and respectively on tasks carried out by ICT practitioners mainly with ICT job and qualifications at ‘skilled worker’ levels. In this assignment and
because the levels and contents of the ICT work tasks are directly connected with the ICT skill
needs at these three levels in detail, the tasks and skill needs have furthermore and in the view
of companies' needs a specific importance for the structure and skills of the ICT qualifications of
ICT practitioners involved in each ICT work area and in general.
Like the work areas and fields of activity also the skills requirements described in ICT work
tasks depend on the concrete content of the ICT business area like "Networks Systems and
Solutions" or "Communications Systems, Applications and Services" or "Data Management and
Database Solutions" or "Multimedia Applications". For example to "obtain, analyse and prepare
tailored ICT market, product and service information" or to "contribute to, edit and review an ICT
business and project plan" can, on the one hand, comprehend different objects, methods, tools
as well as requirements and regulations depending on ICT business area. However, there are
also, on the other hand and more from a work orientated view, a lot of similarities that constitute
an ICT work task as being typical and generic in terms of needed skills of ICT practitioners.
The work tasks and identified skills needs of ICT practitioners are described and structured in
the GAHFA model of generic work area, fields of activity and linked to the ICT business areas
as comprehensively summarised in the following tables.
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Work tasks and skills of ICT practitioners described and structured in the GAHFA model of generic work
area, fields of activity and linked to the ICT business areas
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Based on the detailed investigation of ICT work tasks and skills of ICT practitioners, focusing
on those with VET qualifications, profound information and material could be gathered and
processed as exemplarily indicated in the two aggregated examples below. The complete report
from the case studies furthermore provides numerous examples of ICT practitioners of all different work areas and skill levels.

…

fig. 6-14:

Examples for “Generic ICT work tasks” aggregated from the detailed work task analyses

Beside the significance of these detailed ICT work tasks and skills descriptions for the design
of work oriented ICT curricula, these results are a very important ‘direct’ source for ICT training
institutions with regard to the design of project and ICT business and work process oriented
learning units. The results from the case studies in ICT training institutions revealed that one of
the major challenges for ICT teachers in vocational colleges - beside their daily teaching duties is to get and prepare adequate information and teaching material related to the actual or prospective work practice of their trainees. Traditional reference books only rarely include such
work process related material and material didactically prepared in view of business and work
process oriented training is barely available for vocational education and training.
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6.4 Aggregation of a European framework of ICT skills and the proposal of generic ICT job and skills profiles as a basis for European ICT qualifications
The description of a skills framework from the viewpoint of vocational education and training
is an essential step for observing and further improving the skills supply and demand in Europe
in both terms of quantitative and qualitative aspects. As comprehensively laid down in the previous chapter and focusing on the coverage of ICT practitioner skills in Europe existing frameworks currently neither adequately reflect latest ICT practitioner work and employment developments nor do they provide an intelligible orientation for prospective and work oriented European ICT qualification strategies and concepts. A mutually agreed European ICT skills framework would serve as a widely used scheme for ICT work and skills definitions at different levels
and in sustainable ICT business and work areas. Major objective of a new ICT skills structure
from a VET perspective, however, is its referential function for the development of European
ICT qualifications that adequately consider national differences based on the principle of subsidiarity.

fig. 6-15:

Towards a European framework of ICT skills and ICT qualifications

The description and delimitation of work and skill requirements in a "profiling process" (clustering) is a big challenge, especially in highly dynamic business and work areas such as ICT.
Furthermore, the ICT skills profiles need to cover the skills requirements of ICT practitioners of
the ICT sector and ICT user sectors in Europe - in particular of small and medium enterprises
too. A precondition for the adequate nomination of the ICT skills profiles is the description of the
ICT skill needs within a comprehensive skills framework covering the skills specialisation and
levels.
Therefore, one of the most significant results of EUQuaSIT in terms of transparency and improved European occupational mobility and skills development (cf. Commission's Action Plan
for skills and mobility) is a new, work oriented structure of generic work areas in the ICT business area, entitled GAHFA. Developed on the basis of comprehensive primary empirical and
secondary analyses in five European countries the reference structure defines and describes
• the broad ICT business and employment area;
• six generic ICT work areas with phases of activity and
• the ICT work tasks and skills of ICT practitioners at different skill levels.
The profiling for different skill levels in terms of these "ICT skills profiles" can firstly be understood as a standardised definition and qualitative description of the current ICT skill needs and
job profiles. Secondly and because these occupational ICT skills standards ought to correspond
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and decrease the mismatch in regard to existing ICT qualifications, the results can be understood as one important precondition and reference for the development of a common European
"Framework of ICT qualifications" as a basis for prospective and more work oriented ICT qualifications and curriculum guidelines, especially at vocational education and training (VET) levels.
The following paragraphs try to summarise the project discussion on the development of adequate generic ICT skills profiles at different skills levels aggregated from the large variety of ICT
skill needs and job profiles in companies.

fig. 6-16:

Correspondence of ICT practitioner occupation areas and ICT skill profiles and ICT education and training
fields and ICT qualifications (VET, HE)

The variety of ICT job titles and ICT qualifications in Europe
Some of the investigated companies explicitly worked out a staff and career development
plan for ICT practitioners. The table below indicates one example with five distinguishable ICT
practitioner groups and levels respectively. Each ICT practitioner of the enterprise is allocated to
one of these groups, for instance in order to fix and justify the wages of employees. In practice
certain overlaps exist in order to justify one or the other skill. Like shown in another short example, often a certain work experience allows practitioners with lower qualification levels to reach
more senior ICT jobs and positions.
• Product managers / Diploma Master in Informatics - Theoretical Informatics (level 5M) ;
experience, 2 years
• Product managers / Diploma in Informatics and Automatics (level 5B) ; experience 4 years
• Product managers / Diploma in Computerized System (level 4) ; experience 8 years
However, as indicated in the example below, in most companies a clear correspondence between the qualification and the skill level in the company exists.
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Example for the description of ICT skills profiles and levels in a medium enterprise of the ICT sector

For the profiling of ICT skill needs described within the skills framework current ICT job titles
and qualifications of ICT practitioners in Europe were exemplarily listed and evaluated at all skill
and qualification levels and assigned to the work areas of ICT skills framework (of course there
is a partly great number of ICT job titles in the countries). In summary the investigations allow to
allocate a choice of ICT job titles and functions each covering a certain set of tasks and skills
needed to perform and fulfil everyday work. Gathering and investigating these ICT job roles as
done with the case study surveys is an important indicator for the “profiling” process within a
skills framework. It becomes obvious that the job roles vary in terms of breadth and depth of the
areas and tasks associated with the jobs. Depending on the business area, for instance in
smaller companies usually the job roles cover broader ICT work areas and fields of activity.
However, since the job titles chiefly represent work responsibilities of specific companies or ICT
business areas, they need to be abstracted and rearranged to overall occupational and skills
profiles respectively, considering the empirical findings in terms of ICT skill needs and levels.
In regard to the involved ICT practitioners the examples of ICT job and qualification profiles in
the two economic-technical oriented ICT work areas show more or less comparable profiles.
Questions, how far all results and skill needs of these two ICT work areas can be summarised
are thereby not only of high importance for an adequate structure and set of the ICT skill needs
in general, but likewise in the context of the evaluation of ICT qualification profiles. As described
above, based on the European questioning the company evaluation of the current ICT qualification profiles for both ICT work areas complementary to the case studies results are also relevant
to ascertain industry’s skill needs.
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The complete picture gathered of the variety of ICT job titles and ICT qualifications in European countries and in all work areas of the ICT skills framework can be found in the Annex of
this report.
Aggregation of generic ICT skills profiles in the structure of the GAHFA framework
The ICT practitioner skills profiles set out professional competences linked to a respective
profession or job. In its generic form they subsume on joint skills requirements for the performance of one or several relative jobs (set of skills). It respects the comprehensive ICT work and
skills requirements from the sphere of work and enables them to be reflected in the VET strategies, concepts and programmes. Generic ICT job and skills profiles provide comprehensive information about the content of a job for which performance trainees and students are qualified.
It is a starting point for the determination of qualification requirements that education in an appropriate education programme should meet.
In compliance with their description, the generic ICT job and skills profiles correspond to a
group of related jobs and occupations or better to the set of work activities. Coping with these
activities stipulates competency for a professional activity in the given field or rather in a broadly
conceived field. Concrete skills profiles are based on the expression of skills requirements for
particular jobs and thus reflect the skills and knowledge required to carry out a certain set of ICT
work tasks.
As indicated in the overview as ‘CS’, the generic ICT skills profiles at level 5 and 6 have not
been developed from the EUQuaSIT project work, since the activities focused on sub-degree /
VET levels, but from the European Career Space Consortium (CSC) that developed “Generic
ICT skills profiles” as an orientation for qualifications at higher education level (cf. CSC / Cedefop 2001).
This work orientated way of setting and describing occupational standards through the nomination of ICT skills profiles within the skills framework therefore provides an open platform for
updating, developing and assigning ICT skills profiles and therefore flexibly and prospectively
responding to emerging ICT skill needs. In detail the following examples of generic ICT skills
profiles of the levels 2 - 4 are described in more detail (see one example below and in the Annex of this report):
• "ICT marketing" at skill level 4
• "ICT content and knowledge management" at skill level 4
• "ICT systems and application development" at skill level 4
• "ICT systems and application development" at skill level 3
• "ICT systems and application development" at skill level 2
• "ICT integration and administration" at skill level 3
• "ICT infrastructure and installation" at skill level 2
• "ICT support and systems service" at skill level 3.
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Nomination of “Generic ICT skills profiles” in the European GAHFA framework (*CS Career Space)

In accordance with the underlying skill model each ICT skills profiles provides a description of
the following categories:
• The title and level of the generic ICT skills profile,

EUQuaSIT

Recommendations on European IC T qualifications

August 2004

page 128

IC T work and skill needs - concept and results of case studies in companies

chapter 6

• examples of job titles and qualifications (country),
• a work and profile description,
• a list of complementary soft skills,
• technical ICT skills in the fields of activity and generic work tasks linked to the ICT business, technology and work area,
• cross work area technical basic ICT skills complementary to the technical ICT skills in the
profile specific ICT work area and
• a career roadmap and future work opportunities.
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Some more examples of generic ICT skills profiles for each work area can be found in the
Annex of this report.
One of the crucial aims of EUQuaSIT was to identify, structure and classify ICT work areas in
companies. The results comprehensively presented above could be objectified based on the
concrete results of the empirical case study surveys in European companies and ICT training
institutions. The developed ICT skills framework by the project partners of EUQuaSIT is of crucial importance of combining in a comparative way information on skills and educational attainment on the one hand and occupations and job needs on the other hand. Some more transparency on ICT practitioner skill needs have been achieved that is finally and together with the
other previous results the basis for the recommendations on European ICT qualifications. In this
way the framework shift to a position where it is conceived as a reference describing the requirements of the national systems of qualifications in all countries of Europe. Concretely, the
generic ICT skills profiles will play an important role for the development and implementation of
the new ways in ICT vocational education and training (VET). Within each national system they
should play a key role as far as initial and continuing VET are concerned.
The ICT skills framework takes also into account that such a reference is not only needed for
formal qualifications but “for the sake of recognition in a wider, social sense” (CEC 2003, p. 4).
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7 Aggregation and description of a European “Framework of ICT
qualifications” and ICT curricula for vocational education and
training in Europe
The European "Bruges-Copenhagen-Process", like the "Bologna-Process" for higher education (HE), aims at an increased cooperation and transparency in the field of vocational education and training (VET), which is one major precondition for adequate recognition procedures of
qualifications and training credits. However, one needs to consider that national education and
qualification strategies and structures in Europe still differ, often considerably. This is due to the
fact that vocational education and training systems - like education systems as a whole - dynamically develop and change within each national socio-economic and historical context. The
European Communities (EC) have considered this fact by the "principle of subsidiarity", so that
each member state is autonomously in charge for educational policies by voluntarily participating in common European action in this field. Nevertheless, the activities within the "BrugesCopenhagen-Process" stress the importance of moving towards cooperative and mutually recognised European VET activities rather than just focusing on national education policies (“zones
of mutual trust”). However, there certainly still is a lack of concrete contributions to that crucial
process.
The thematic surveys and investigations of the EUQuaSIT project provide a fundamental empirical basis for some overall and domain-specific conclusions on European ICT qualifications.
The comparison and company evaluation of actual ICT qualifications in the partner countries as
well as the profound analyses (case studies) in companies and ICT training institutions allow to
generate a comprehensive picture of the actual ICT work practice, ICT practitioners skill needs
and prospective ICT (practitioner) qualification concepts in Europe. By interpreting, comparing
and aggregating the broad and detailed outcomes of the five project partner countries, European reference material have been developed that support various stakeholders in their international, national and regional initiatives such as:
• Estimation of the demand and tailored supply of qualified ICT practitioners based on a
common European view of ICT business and work areas and levels for ICT practitioner
skills and qualifications,
• description of specifications and commonalities of ICT practitioner work and skills requirements in complex ICT business and work processes in various sectors and business
areas,
• ICT work area and skills demand oriented design of ICT qualifications and curricula based
on European (reference) ICT qualifications in different qualification areas and levels,
• provision of ICT skills and qualifications material to companies (especially also SMEs) and
ICT training providers and, therefore,
• more transparency of “good practice” ICT qualification and training concepts and didactics, e.g. up-dating goals and contents, teaching methods, media equipment, teacher
training, need of specific training concepts for disadvantaged people.
The following chapters summarise all comparative analyses towards the development of a
European (reference) frameworks of ICT qualifications. The procedure of analysing and asking
the work practice is in line with the overall approach of the project, namely to investigate and
implement the interaction of ICT practitioner skill needs and ICT qualifications supply. Correspondingly and based on these objectives at European policy level, the development of European (reference) structures of ICT skills and qualifications support the targets concerning com-
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mon qualification strategies, e.g. especially by the definition and description of generic (reference) ICT skills and qualification profiles at all levels.
In this context it can be stressed that within the written questioning many companies supported the objective of common European standards for ICT qualifications and curricula. In little
dependency of the level and country an average of more than 50% of the companies state that
a European standardisation of ICT qualification profiles is urgently necessary. Divided by qualification levels the outcomes indicate that the higher the level of qualification, the higher is the
proportion of companies stating there are such European initiatives needed. For VET profiles at
level 3 an 2 the proportion is slightly lower with 50% of the companies that rather would "save
national standards" of ICT training and qualification. One primary reason for this appraisal can
probably be seen in a lack of mutual European trust in what concerns strategies and concepts
of a common way to European wide accepted skills, training and curriculum frameworks. However, saving national standards does not necessarily mean that common European vocational
qualification concepts and frameworks should not be taken into account for national and regional action.

7.1 Matching the “Framework of ICT practitioner skills” to a new
European “Framework of ICT qualifications”
A European ICT skills framework has been developed and described representing the overall
ICT skill needs of concerned industries. Taking into account the educational conventions shortly
described above, it remains a European challenge to create and further concretise ideas towards a comprehensive European framework of ICT qualifications, e.g. in terms of tailored
qualification profiles / descriptors at adequately defined qualification levels and transparent
learning outcomes / standards including meaningful certificates of acquired ICT skills. Major
objectives of such a reference framework of ICT qualifications are, on the one hand, to provide
the labour market with transparent information on available qualifications for ICT practitioners
and, on the other hand, to improve the training-employment transfer of individuals.
Within the current European debate in the scope of the above mentioned "BrugesCopenhagen-Process" on reaching a common view on vocational education and training strategies one of the major challenges have been the definition of the term ‘qualification’ and zones of
mutual trust (cf. CEDEFOP 2003, p. 12 et seq.). In its 1st report the European “Technical Working Group for Credit Transfer in VET” states that:
“…qualification can be considered as a sum of courses made up of units and modules and
consequently a certain number of credits. Another approach sees qualification or vocational
programmes as the result of the student learning activities, which are based on modules, corresponding to areas and competences of working life. A third group sees qualifications as certificates or diplomas or other evidence linked to the delivery and assessment of training received.
The discussion on qualifications is closely linked to the on-going work on qualification frameworks” (ibid.).
The report then goes on to say that
“Qualifications systems include all activities that result in the delivery or recognition of all
types of learning. These systems include legal frameworks, curricula, institutional arrangements,
quality assurance processes, assessment and awarding processes, skills recognition and other
mechanisms that may refer to the labour market and/or education and training. A qualifications
framework is an instrument for the classification and definition of qualifications according to a
set of criteria for levels of learning and/or skills. This set of criteria may be implicit in the qualifications descriptors themselves or made explicit in the form of a set of levels descriptors. The
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scope of frameworks may be comprehensive of all learning achievements and pathways, or
may be confined to a particular sector or area, e.g. higher education, initial education or adult
education and continuing training. Some frameworks may be based in legislation whereas others are based on consensus with links to regulations. All qualifications frameworks, however,
establish a basis for information on quality, accessibility, linkages and public or labour market
recognition of qualifications within a country and internationally” (ibid., p. 13).
As comprehensively described in the previous chapters existing ICT qualifications and curricula at VET levels indicate a couple of differences in European countries with regard to the qualification levels, the number of ICT qualifications at each level and the main content of ICT qualifications. The analyses and outcomes chiefly point that a detailed comparison of current ICT
curricula requires an enormous effort because comparable standards in a common European
perspective do not exist. On the other hand, the ICT qualifications to be achieved contain a wide
range of similarities. Therefore it is not surprising that the demand and evaluation of national
ICT qualifications also indicates a comparable picture. Together with the findings from the case
studies in companies and ICT training institutions, the results allow a transfer to common European ICT qualification standards.
For the concretisation of a European (reference) ICT qualification framework the matching of
ICT qualifications with ICT skill profiles at different levels is a vital process (in sense of a particular sector or area as stated above). In terms of European transparency, all the different qualification and training systems in Europe (and therefore the study and training suppliers) need a
reference to which they can appraise and evaluate their qualification programme offers and curricula. The generic ICT skills profiles constituting the skills framework therefore provide the fundamental reference, beside other criteria, for the determination and description of adequate ICT
qualifications.
However, we need good criteria and an adequate structural approach to clarify the relationships between needed ICT practitioner skills and qualifications and correspondingly for the decision of the profiling of qualifications, their occupational delimitation avoiding unnecessary
overlap and their sets of learning outcomes. In other words and in the broader sense, the ICT
qualifications and outcomes must match the ICT skill needs if not in the short term then at least
in the medium term.
The following table in principle indicates the interaction between the ICT skill needs expressed and described in the generic European ICT skills profiles on the left hand side and ICT
qualifications on the right hand side.
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The two alternatives presented above are based on the EUQuaSIT five level solution as well
as the latest 'Political agreement on the Council's common position' of May 2004 (CEU 9716/04
- ETS 42 CODEC 753) as indicated in the level structures below.

fig. 7-2:

Correspondence of skills and qualification levels and the EUQuaSIT five level solution
presented in a different direction (horizontal) as used for the project work

In the following chapter the concrete number of ICT qualifications as aggregated from the project results will be presented.

7.2 Recommendations with regard to a work oriented European
"framework of ICT qualifications"
In general the design of ICT qualification profiles first of all requires a decision on their "horizontal (training field) and vertical (level)" profile structure. With regard to the identified skill
needs of ICT practitioners and the challenges for the design of new and broad accepted European ICT profiles one answer and decision of the "vertical", level structure is fairly clear, we
need profiles at degree and sub-degree qualification levels. And especially at sub-degree level
we need qualification profiles at level 4, 3 and 2. Like the existing profile diversity has already
shown too, the answer and decision of the "horizontal" profile structure of the ICT profiles at
each sub-degree qualification level is not easy.
We need good reasons and an adequate curriculum approach for the decision of the right
profile number and the delimitations of the profiles and their sets of qualifications. Without explaining the entire diversity of theories for curriculum approaches and profile development,
these answers and decisions can basically either be more in reference to the subjects, scientific
disciplines and technology areas or more in reference to a vocational pedagogic and education
view or more in reference to the skill needs and contents of work areas. As shown by the analyses and evaluation of current European ICT qualification profiles there is not only one single
way to cover and meet the needs of ICT work requirements and to ideally provide ICT competences for different people. For example the evaluation of ICT qualifications by the companies
has indicated that different types of qualification profiles and programmes can meet the demand.
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But in summary and mainly in regard to the mismatches and to improve the balance between
ICT practitioner skill needs and the supply of ICT vocational education and training systems the
answer and decision for the curriculum and profile approach is clear, namely that the curricula
and profile structure need to be designed in reference to the current and prospective skill needs
of the ICT work areas. Of course, for all ICT qualification profiles and curricula the subjects or
concrete business and technology contents require a didactic reflection of the appropriate range
and depth of the skill needs and qualifications. The composition of the "Generic ICT skills profiles" was already realised in this sense and especially their "horizontal and vertical" profile and
level structure insofar is the relevant basis for the according curriculum decision of the profile
numbers and the delimitations of the ICT qualification profiles between and at each sub-degree
level. Consequently the recommendation and appointment in the EUQuaSIT level structure is
the structure of the "Generic ICT skills profiles" is the fundament and reference of the framework
for new European "Generic ICT qualification profiles" at VET levels with
• four generic ICT qualification profiles at VET level 2,
• nine generic ICT qualification profiles at VET level 3 and
• sixteen generic ICT qualification profiles at VET level 4 (see below).

fig. 7-4:
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However, in correspondence to other level frameworks such as ISCO-88 skill levels on the
one hand and the latest 'Political agreement on the Council's common position' of May 2004
(CEU 9716/04 - ETS 42 CODEC 753) on the other, alternatives are feasible and also mentioned
below with three relevant ICT qualification levels (LB to LD). Therefore, there would be only one
instead of two degree levels. Advantages of such a structure are the simpler delimitation of levels and more room for interpretation. A clear disadvantage is the high entrance level B (technician instead of assistant), reducing the career possibilities in ICT for low level school leavers or
disadvantaged groups.
For the qualifications at the VET levels in the EUQuaSIT level structure the table indicates
three different titles, namely Specialist (Level 4), Technician (Level 3) and Assistant (Level 2).
These terms define the level of qualification. The concrete name of the qualifications in each
field of training indicates either a one-to-one equivalence or at least a close correspondence to
the work area and skills profile, e.g. Specialist of ICT project management (VET level 4), Technician of ICT systems and application development (VET level 3) or Assistant of ICT infrastructure and installation (VET level 2).
Furthermore a second alternative is based on a different didactical approach of the number of
ICT qualifications at each level. This recommendation is also abstracted from the analysis and
evaluation of current ICT qualifications that indicates the difficulties of overlapping curricula as
well as the estimations of the companies that the number ICT qualifications at VET and HE levels is sufficient in European countries.
This view leads to:
• four generic ICT qualification profiles at VET level 2,
• four generic ICT qualification profiles at VET level 3 and
• seven generic ICT qualification profiles at VET level 4.
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7.3 ICT curricula for vocational education and training in Europe
The aim of ICT vocational education is to produce skilled workers with sub-degree ICT qualifications and abilities that qualify him or her to work in different areas and fields of activity and to
carry out a certain (occupational) range of ICT work tasks. The ICT qualification profiles and
curriculum development guidelines emphasise the importance of qualification levels and profiles
meeting the needs of the different ICT work area and labour market requirements. The ICT
qualifications at VET levels and the structure and definitions of the ICT qualification profiles
have already been described in such a way that outcomes definitions have strong relevance to
the needed skills and profiles within the ICT and user sectors.
The identified structures and contents of the skill needs and work area oriented ICT skills profiles are relevant for the ICT curriculum development of the VET programmes. As seen with the
ICT skills profiles and the profiles at each level, the skill structure of all profiles is basically identical with three main categories:
• behavioural and personal skills, cross section and basic work skills, soft and method skills;
• ICT practitioner skills (direct ICT work area oriented profile skills);
• cross work area ICT skills (complementary to the direct ICT work area).
Following this delineation of skills, and also qualification outcomes with their structure and
contents of the ICT qualification profiles, the basis of ICT curriculum development can be described in a common curriculum model for all ICT qualification profiles at VET levels.
This curriculum model illustrates a framework of three main qualification and content fields
that depend on level for the breadth and depth of their qualifications. Each qualification field
also shows the qualification and content structure in detail, which includes, from didactic reflection of practitioner needs, a recommendation of the (quantitative) curriculum extent, e.g. the ICT
technical qualifications cover 70 % of the curriculum.

fig. 7-6:

Structure and example of a work area orientated ICT curricula for all VET level profiles

The curriculum development guidelines are expressed as a guide to the didactically supported content development and expressed in terms of learning outcomes. This should enable
their use independent of national VET system or terminology, allowing an interpretation suitable
to the country of origin. Therefore it is important in regard to the ICT curriculum model in general
and therefore the qualifications that the separated qualification and content fields and categories only show a common structure at this overall curriculum development level. For instance
this structure is not the direct fundament to design courses or learning processes.
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The case studies in ICT training institutions clearly indicated that especially the behavioural
and personal qualifications or the cross section and basic work qualifications should be taught
integrated into the isolation of the other qualifications e.g. the next qualification field. For example, motivation and commitment or the self learning competence can not be taught without contents and depends on the didactical and methodological concepts of the training as a whole.
Also customer orientation, environmental and resource awareness or work and project organisation competence must be integrated and linked, for instance, to business and technology contents. All soft and method qualifications like communication and moderation or information handling, documentation and presentation must have in the same way a relation to the other qualifications and contents.
Very important for the development of curricula is the definition of the outcomes of the ICT
training profiles. But apart from all these decisions it is basically open in which learning institution and place or based on which learning way and qualification concept the qualification outcomes can concretely be achieved. In the same sense the following guidelines include recommendations for developing curricula without any preliminary decisions in this direction. Therefore the curricula can be the basis for different learning institutions and places or qualifying concepts like for instance only school or work based training, apprenticeship concepts etc. In the
report of the European “Technical Working Group for Credit Transfer in VET” it is correspondingly stated:
“Central to the credit transfer system is the definition of the characteristics of credits in terms of:
• Determining units which will be assessed;
• Determining the value of these units by allocating a number of credits;
• Determining what type of process or what type of output equals one credit;
• Determining the rules for credit accumulation”
“Credits can be considered first as a measurement allocated to qualification units and/or modules and/or to part or full qualifications. More specifically credit is an instrument for quantitative
measurement. Credit transfer systems, however, do not necessarily determine qualitative
equivalence in themselves. Additional efforts are necessary e.g. to build mutual trust (see also
2.3.1. below). Credits in VET could be defined and awarded according, for example to
type/areas of learning (theoretical, practical, transversal/basic skills, general education); learning outcomes (knowledge, skills, competences); learning location (in class, in apprenticeship, in
an enterprise, at home); learning context (formal/non-formal/informal); learning duration (years,
months, semesters). It is important, whatever the approach, that the objectives of provisions are
also defined in terms of (outcome based) acquired competences. The measurement basis is
part of the on-going discussion among the TWG members. The TWG is examining different
bases for measurement using the concepts of notional learning time, of learning density, of
workload, or a balance of these concepts.
“Secondly, credits can be considered as a basis for certification of (part) qualifications, or
whole qualifications, linked to corresponding reference levels and sub-levels which should as far
as possible be organised within a coherent qualifications framework (see section 3 below).
When defining the value of credits it is important to take into account the marks allocated to the
student, the notional learning time as well as the methods for valuing work-based learning activities and prior learning experiences within the VET courses/programmes. It is also important
to mirror these elements against the expected knowledge, skills and competences required for a
specific qualification profile” (Cedefop 2003, p. 12).
“The introduction of a credit system should be facilitated by the structuring of an educational
course/qualification programme in a large number of modules which can be assessed individu-
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ally, whereby the overall assessment of a partial or full qualification profile is cumulative. Even
within a modularised system, specific ways of ascribing value to training acquired abroad are
necessary, because modules are related to national or regional training contexts and specific
legal frameworks” (ibid., p. 13).
In respect of describing qualification outcomes and level structure of the "Generic ICT qualification profiles" further described below it is one recommendation of the curriculum guidelines to
define a corresponding structure of ICT qualification profiles and programmes by specifying
“credits” as indicated in the following model. The model indicates a structure and combination of
credit points (CP) first of all for (complete) ICT qualifications and vocational training programmes respectively with a more or less open learning organisation and different options for
mutual recognition of certificates or examinations. The model shows that the 12 CP to be
achieved at VET level 2 should be fully recognised for VET level 3 qualifications. This is not the
case between VET level 3 and 4, that is designed as an explicit “Specialist” level. However, the
complete set of 60 CP to be achieved with VET qualification is supposed to be recognised for
the higher education Bachelor level.

fig. 7-7:

Certification and accreditation of ICT qualifications in view of the
European Credit Transfer System (ECTS)

Following the recommendations of ECVET the curricula need a structure and definition of
some specification of learning units. Based on the didactic approach they are defined as work
area oriented ICT learning modules. This name and structure have been chosen because the
qualifications and contents of each learning unit are geared to the description of the work areas;
also each learning unit - like a module - is part of a didactic module set that constitutes each ICT
qualification and training profile and programme. The module structure and sets show the following level variants, including a recommendation for valuing the ICT vocational training programmes in terms of credit points (CP):
Sets of work area oriented ICT learning modules:
ICT assistant curriculum
ICT technician curriculum
(L2, 12 CP)
(L3, 36 CP)

ICT specialist curriculum
(L4, 24 CP)

- set of assistant basic modules

- set of technician basic modules

- set of specialist modules

- set of assistant modules

- set of technician modules

- set of specialist elective modules

- set of assistant elective modules

- set of technician elective modules

- set of specialist add-on modules

- set of technician add-on modules

In correspondence to the model of work area oriented ICT curricula for all VET levels, and
based on didactic reflections of the qualification outcomes, these sets of learning modules can
be defined in more detail for the ICT assistant curricula at level 2, the ICT technician curricula at
level 3 and the ICT specialist curricula at level 4.
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Examples for ICT qualification profiles and modules

It is recommended that where a vendor (or vendor neutral) award can be demonstrated as
meeting the specification requirements either as a whole, or in part, for one or more component
parts within the guidelines, then the vendor award should be allowed to form a contributory element of a relevant vocational qualification. It is recommended therefore that this consideration
be extended to allow such inclusion of vendor awards where they:
• Address the required specification of technical, component parts contributing towards a
full vocational ICT qualification,
• Fulfil the appropriate accreditation criteria.
Whilst it is recognised that vendor awards often do not allow for the assessment of workbased competence they can be sought after by employers as they often attest to product-based
competence. The opportunity to use appropriate vendor awards in contributing to vocational
qualifications would assist in ensuring the relevance of such qualifications.
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8 EUQuaSIT final conclusions and recommendations
All the investigations of EUQuaSIT especially took into account the interaction of ICT work
and employment on the one hand and ICT education and training on the other as. The objectives and the methods of the quantitative and qualitative project investigations are based on this
interaction in order to allow comparable research outcomes in a European context that sufficiently consider the ICT occupation structures and data of European SMLE´s in ICT sector and
ICT user industries and the ICT training structures and data of European systems in VET and
HE as well as CVT (or lifelong learning).

8.1 Final recommendations on the prospective development of classifications for ICT practitioner employment, work and skills
Some final recommendations on the prospective development of classifications for ICT practitioner employment, work and skills are given from the viewpoint of the educational system and
its interaction to the employment and occupational system and its organisation. This correspondence will be vital for the prospective development of either sides. The future of employment
system and the employability of workers relies on a corresponding structure of qualifications.
The definitions given as a result of the project work stressed the importance of the “practitioner” as being the overall term adequate for all skill levels. Terms such as ICT specialist or ICT
professional or ICT expert sounds like high-skilled Computer specialist or Computer professionals (ISCO skill level 4) and include and produce misunderstandings especially in regard to not
high-skilled ICT workers (a ICT occupation group which is often not in the focus and is quite
agreeable to be excluded). The definition of the comprehensive term and occupation group of
ICT practitioner is:
”ICT practitioners are practitioners who work with their skills and competences at
different skill levels in research, development and design, management, the production, consulting, marketing and sales, the integration, installation and administration, the maintenance, support and service of information and communications
technology systems”
The important definition and delimitation of ICT practitioner skills and qualifications (including
ICT job practitioners) to ICT user and e-business skills and qualification should be stressed as
being vital for any further debates, e.g. within the widespread ICT skills or often called e-skills
discussion.
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Definition and delimitation of ICT practitioner and ICT job practitioner qualifications to
e-business and ICT user qualifications

Because most internationally available occupation data are analysed in regard to ISCO-88
(COM) also the initial project work of EUQuaSIT based on the definition and understanding of
ICT practitioners for all relevant ISCO-88 ICT occupation groups. The view on Europe’s ICT
practitioner workforce was completely revised in the EUQuaSIT project so that an innovative
contribution to the existing knowledge base on this labour market segment could be produced.
This could be comprehensively shown for the broad area of information and communications
technology (ICT). ICT means in the common understanding comprises, within the more or less
old distinction, the occupation groups of IT practitioners and CT practitioners. Often studies focus on IT and only the two ISCO-88 (COM) occupation groups 213 (Computing professionals)
and 312 (Computer associate professionals). Of course these are relevant IT groups. But it
must be underlined these are not the group of all ICT practitioners (see definitions and classifications below).
The problem of these relevant ISCO-88 (COM) ICT occupation groups is, for example for the
unit group “Electronics and telecommunications engineering technicians (ISCO 3114)” or “Electronics mechanics, fitters and servicers (ISCO 7242)”, that not all occupations of these groups
clearly belong to ICT practitioners. Otherwise other relevant and especially IT occupation
groups at skill level 2 are completely not in the “old” considered. In difference for instance to
clear ICT practitioners data and numbers “Computer associate professionals (ISCO 312) for the
mixed or missed groups we need and have to do estimations. This is also the reason for partly
very different data on ICT practitioners from European countries, e.g. collected for Eurostat´s
Labour Force Survey (LFS). One other reason is, that ISCO-88 (COM) in many European countries not used and therefore the national statistics on ICT occupation groups must transferred to
ISCO-88 groups. But like the ISCO-88 the most national classifications must be updated and
harmonized in regard to the ICT statistics.
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Occupational structure of ICT practitioners of "International Standard Classification of Occupations ISCO88 (COM)" used and named by EUQuaSIT

It is furthermore a common and unquestioned result, that ICT practitioners work in the ICT
sector and the ICT user sectors or industries and that the proportion more or less in all studies
is between 40 and 50 % for the ICT sector and 50 and 60 % for all so-called ICT user sectors.
But studies and reports often focus “facts and figures” only in view of occupations and the economic situation of the ICT sector. In this context a mixture of sector data of “ICT employment”
and “ICT practitioner workforce” is not unusual. Therefore it is very important to distinguish ICT
practitioners and the whole employment of the ICT sector often stated as ICT employment. And
also it must be clear, like indicated for ICT practitioners from an occupational point of view, that
the ICT sector comprises the IT and CT sector. Furthermore and as used by Eurostat the ICT
sector comprises also IT and CT services and manufacturing. However there are similar statistical problems as for ISCO-88 (COM) ICT occupation groups because the economic classification
include and consider not the actual development of the new ICT sector in a adequate structure
of specific groups and classes.
The focus and the specific question is the number of ICT practitioners of the ICT sector and
not just the ICT employment. And the problem is again for instance not the clear division “Computer and related activities (NACE 72)” but the mixed groups and classes with not only ICT services or manufacturing. This problem correspond especially to large sized ICT enterprises,
which offer in a broad range for example electronics and ICT services and products. But of interest for the ICT skills debate is only to clarify the proportion and specific skill needs of ICT
practitioners of the ICT sector. It seems not necessary to define the ICT user sectors although
large enterprises like the automotive industries (Manufacture of motor vehicles NACE DM 34)
today include ICT service departments comparable to ICT enterprises, so we can conclude that
these ICT departments can be entitled “ICT service”.
Following and only on the fundament of these definitions and clarifications of ICT practitioners, ICT employment and ICT sector it is possible to present serious and clear “facts and figures” to the situation and development of European ICT practitioners and corresponding skill
needs as well as to discuss the shortage and gap of ICT practitioners and the mismatch of ICT
skills and qualifications. Of course a precondition are comprehensive empirical studies in the
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fields of ICT business and work of the ICT sector and ICT user sectors. However being conscious of the changing ICT economic development like in the last years especially forecasts of
the ICT practitioner demand and skill needs are rather difficult and remain an economic and
political problem. Therefore actual and realistic numbers of the European shortage and gap of
ICT practitioners are hardly available. Most numbers date from four or five years ago. Based on
surveys and empirical analyses carried out in cooperation with partners of EUQuaSIT and using
additional results of secondary analyses and Eurostat Labour Force Survey (LFS) data, the figures below present in a short form the most relevant number from 2000/2001 of 3 700 000 million ICT practitioners in Europe (EU-15) and its allocation by sectors.
Workforce of European ICT practitioners
total number app. 3 700 000
2 000 000
ICT use r
se ctors
(55%)

1 700 000
ICT se ctor
(45%)

1 550 000

150 000

ICT us er sectors

fig. 8-3:

ICT sector

ICT services

ICT manufacturing

European ICT practitioner workforce of the ICT sector and ICT user sectors

The described problem on presenting exact numbers based on ISCO-88 (COM) and the Eurostat Labour Force Survey (LFS) data leads to the need of estimating the total number of European ICT practitioners. Therefore for the estimated result of 3 700 000 ICT practitioners the
number of the two ISCO 213 and 312 “IT practitioners” and different sources and proportions
where used. The share in total employment of the 3 700 000 in Europe seems also realistic in
comparison to other European and international data. To discuss this core result compared to
the results of the other studies is difficult, for instance indicated in the “e-Skills Forum” report (cf.
European e-skills forum 2004), and partly not possible because other approaches, classifications and frameworks are used, for instance for national statistical purposes such as in the
Netherlands or Germany.
More or less the same problems occur for the numbers of the ICT practitioners demand per
year because one basis and start point is the total number of ICT practitioners. Based on the
estimated number of 3 700 000 ICT practitioners in Europe and an assumption of an annual
growth of 3.5 % and an additional replacement demand of 2.5 % the total demand for ICT practitioners is estimated at about 0.23 million per year. That means the 3.7 Mio. ICT practitioners in
Europe is estimated to reach 5.1 million by 2010. However, other growth scenarios depending
on the economical development are thinkable as indicated in the figure below. These comparative results are impressive insofar, that an assumed linear 5 % growth of the number of ICT
practitioners in Europe leads to a considerable greater number of needed 2,2 million ICT trainees and students at all qualification levels in Europe compared to a 2 % growth of the ICT practitioner workforce with a need of “only” 1 million ICT trainees and students. Therefore the 5 %
scenario constitutes a considerable challenge for both, the higher education and vocational
education and training systems in Europe.
The comprehensive EUQuaSIT view attempting to cover the wide range of ICT practitioner
groups aims at contributing to more reliable and harmonised statistical data collection, for example in order to compare the stock and demand of ICT practitioners to the supply side of ICT
trainees and students in Europe. Corresponding recommendations will be given for this further
below in the context of ICT qualification strategies.
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EUQuaSIT estimation

Three scenarios of the development of the ICT practitioner workforce and
number of needed ICT trainees and students in Europe

In the qualitative view the analyses of the EUQuaSIT project lead to a new proposal for a
European “Framework of ICT practitioner skills”. The broad structure provides a recommendation for ICT business areas independently of the sector and size of companies and thus also
taking into account specifications of small enterprises in Europe. These ICT business areas are
intended as a contribution to currently discussed updates of economic-sector classification such
as NACE or ISIC. Furthermore six generic ICT work areas were aggregated from the studies, to
which the work tasks and skill needs of ICT practitioners at all different skill levels could be classified. Focus of the EUQuaSIT activities, however, was on ICT practitioners with VET qualifications. This work oriented structure may contribute to potential updates of occupational classifications such as ISCO-88 (COM) and therefore to statistical efforts in area of information and
communications technology in Europe.

fig. 8-5:
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The following figure summarises the EUQuaSIT contribution to the actual debate on updating
occupational classifications ISCO-88 (COM) in terms of ICT occupation groups by transferring
the GAHFA ICT work areas as new ‘unit groups’ to the ISCO-88 (COM) structure. The “new”
ISCO-88 “minor and unit groups” on the right hand side take into account the broad understanding of ICT practitioners, so that the actual group “Computing professionals” as well as the other
relevant ICT (job) practitioner groups such as “Electronics and telecommunications engineers”
would be revised to a common minor group “ICT professionals” at skill level 4. Furthermore it is
indicated that at each skill level different “unit groups” in sense of the GAHFA ICT work areas
are relevant in order to cover all ICT practitioners at all skill levels.

fig. 8-6:

Recommendation of new ISCO-88 (COM) ICT occupation groups

The results on ICT work, employment and occupations refer to various priority areas of European policies to ensure that
• the European ICT labour market concerning the demand and supply of ICT practitioners in
all sectors can be monitored based on common indicators for a mutual understanding of
the ICT practitioner workforce and that
• the skill needs of ICT practitioners can be investigated and evaluated based on adequate
quantitative, qualitative and comparative analysis instruments.

EUQuaSIT

Recommendations on European IC T qualifications

August 2004

chapter 8

EUQuaSIT final conclusions and recommendations

page 151

In the EUQuaSIT project the work on prospective ICT employment and work strategies was
undergone from the viewpoint of European ICT qualification strategies and therefore directly
linked to the development of prospective ICT qualifications and here especially vocational education and training (VET) strategies in the field of ICT. The following recommendations try to
conclude in a short form the major findings of these comprehensive and detailed investigations.

8.2 Final recommendations on the prospective development of European ICT qualifications
Basic questions on prospective developments of European vocational education and training
(VET) strategies currently derive from the “Lisbon goals” and the corresponding “BrugesCopenhagen-Process” and aim at „investigating how transparency, comparability, transferability
and recognition of competences and/or qualifications, between different countries and at different levels, could be promoted by developing reference levels, common principles for certification, and common measures, including a credit transfer system for vocational education and
training.” An important fundament of this process would be the development of a coherent
European framework for qualifications to which the member states can mirror their national and
regional qualification activities, both in terms of mutually agreed levels as well as fields of education and training.
The developed strategy for European ICT qualifications takes into account two major prospective aspects. Firstly the vital correspondence of ICT practitioner skill needs and recognised
ICT qualifications having acceptance on the labour market. Secondly a European ICT qualification framework with generic and work oriented ICT qualification profiles. In this respect the specific strengthens of vocational education and training become obvious and can be underlined.
Therefore it can be concluded that prospective vocational qualification strategies can best be
developed in conjunction with profound analyses of actual and future occupation and employment trends and the skill needs of the corresponding practitioners.

fig. 8-7:

Recommendation for a revision of European classifications and frameworks based on the EUQuaSIT
proposal on European reference “Frameworks for ICT skills and qualification”

With its outcomes and conclusions the EUQuaSIT project can contribute to this process,
namely for the specific domain and “sector” of ICT. Based on all investigations of the current
demand and empirical surveys on ICT practitioner skill needs, that constitute a vital basis for
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prospective qualification objectives and contents, an EUQuaSIT reference proposal for corresponding European “Frameworks of ICT skills and qualifications” has been developed and
comprehensively described in this report (see fig. 8-7). It illustrates the new ICT work oriented
structures on either sides and indicates how to improve a mutual European framework for ICT
qualifications and beyond. It is clearly intended and recommended with these common structures, especially in view of a prospective vocational education and training system in Europe, to
establish a work oriented qualifications focusing on the correspondence of occupational work
areas and training qualification fields.
Based on this common European ICT skills and qualification frameworks a transfer to existing
framework such as ISCO-88 (COM) as well as ISCED-97/EC-99 is has been worked out in order to contribute to the debate on a harmonisation of skill needs and qualifications supply aiming at decreasing existing mismatches. In addition to the changes of ISCO-88 described above,
a revision of the EC-99 fields of training is implemented in sense of concrete “ICT fields of training”. However, such a revision would not solve the level problem with a primary level structure in
the actual occupational structure and “fields of training” that are in principle “independent of levels” (Cedefop / Eurostat 1999, p. 8).

fig. 8-8:

EUQuaSIT

Complete recommendation of integrating the GAHFA skills and qualification structures in the current
European classifications and frameworks
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The detailed analyses on ICT practitioner skill needs furthermore and within the defined
framework lead to a structure of European (reference) "Generic ICT skills profiles". Each of
these generic profiles represents the skill needs at a specific skill level and in an ICT work area.
The generic ICT skills profiles at “higher skill levels” were not developed in the scope of EUQuaSIT, but adopted from the results of the European Career Space initiative (cf. CSC / Cedefop 2001a).
The generic ICT skills profiles in its structure and contents provide - combined and based on
a work orientated approach - one major fundament for the recommendation of European "Generic ICT qualification profiles" at VET levels and in delimitation to higher professional skill and
education levels. Therefore and based on broad and empirical surveys, EUQuaSIT developed
innovative reference material on European ICT qualifications and, in cooperation with Cedefop,
it is recommended to promote these generic ICT qualification profiles and programmes as vital
step towards a new European standard.

fig. 8-9:

Recommendation of corresponding the ICT skills and ICT qualification framework

The second crucial fundament for prospective proposals on European ICT qualifications are
existing national qualification frameworks and its quantitative and qualitative comparison. In this
context, the major European challenge in regard to mutually trusted qualification strategies is
surely given by the fact that national systems of vocational education and training have their
own and partly considerable different structures, qualification frameworks and training standards. In the figure below this is reminded by the comparison of national ICT qualification
frameworks. It is even not possible to indicate in such a picture, that in detail the curricula partly
show considerably different structures and contents, so that the comprehensive surveys of national ICT qualification strategies as well as their acceptance and realisation in companies and
ICT training institutions respectively have also revealed the variety of possibilities in terms of
vocational education and training concepts.
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Furthermore the statistical data analyses provide numbers of ICT trainees and students in the
EUQuaSIT partner countries for the complete scope of the documented ICT qualification profiles
and programmes. These data had not been available yet and therefore provide an innovative
knowledge base on the dimension of the ICT vocational education and training supply in European countries. By abstracting these national data, that represent a proportion of about 40 % of
the EU-15 population, a stock of app. 1 100 000 ICT trainees and students at all relevant qualification levels in the EU-15 can be realistically estimated.

fig. 8-10:

Comparison of national ICT qualification frameworks and the EUQuaSIT proposal
as a new reference for Europe

In the scope of the definitions and used classifications the breakdown of the numbers of
European ICT trainees and students as well as the estimated total supply of 220 000 can be
confronted with the demand of ICT practitioners in Europe, estimated on the basis of a 3.5 %
growth and a replacement demand of app. 2.5 %, of 230 000 per year. Even though presenting
such concrete numbers is risky, the dimensions at least allow to conclude that partly announced
huge shortages of ICT practitioners certainly do not exist rather than being manageable with
certain shortages applying to specific levels or, of course, ICT business and work areas.
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European correspondence of the ICT practitioner workforce stock and annual demand on the one side
and supply of ICT trainees and students on the other in a quantitative view

In major orientation to this empirical reference frameworks and according to defined outcomes, the EUQuaSIT results furthermore present some guidelines for the ICT curriculum development and recommends European ICT training solutions for ICT practitioners focusing on
the three vocational education and training levels 4, 3 and 2. The European ICT qualification
profiles are further described through a didactic set of "Work orientated ICT learning modules"
and a recommendation of valuing the ICT vocational training programmes and outcomes in
terms of the European credit transfer with corresponding conclusions regarding entry requirements, assessment and certification, the qualifying processes and the design of ICT training
courses.
One of the additional and lasting problems addressed within the project are the still rather low
proportions of females in ICT vocational education and training and even lower proportions
amongst ICT practitioner in the companies. Therefore, the investigations clearly indicate that
any initiatives in this direction need to focus on the “transition to work” process accompanied by
the attempt to clarify that gender diversity in daily business and work processes are of high importance. The results from countries like Romania and Portugal have clearly indicated that
higher female proportions are realisable. Furthermore also ICT training institutions can contribute to this process, chiefly by engaging females as teachers and trainers.

The political task now is to further stimulate the European debate on ICT practitioner skills
and qualification standards and certificates, without neglecting vocational education and training, in order to provide greater transparency and mobility across Europe for skilled workers in
this innovative and prospective economic and social area. It is hoped that the presented results
support the mutual understanding, definition, recognition and implementation of European ICT
practitioner skills, qualifications, curriculum and training standards. The EUQuaSIT results have
already had certain impact to the European debate on prospective ICT practitioner skills concepts, chiefly in cooperation with Cedefop, and on this basis produced innovative European
reference material in terms of ICT skills and corresponding qualification strategies.
Therefore we finally recommend further and geographically broader surveys on ICT practitioner skill needs and adequate curriculum and training solutions for ICT practitioners not only but

EUQuaSIT

Recommendations on European IC T qualifications

August 2004

page 156

EUQuaSIT final conclusions and recommendations

chapter 8

with special focus on vocational levels and in a representative sample of European countries
(e.g. EUQuaSIT II). Within the broad dissemination activities of the project various countries,
especially in the Southern parts of Europe have signalised their interest of utilising the results of
the project. We hope that the “Recommendations on European ICT qualifications” sustainable
contribute to the prospective development of harmonised European vocational education and
training strategies and concepts.
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A. Examples of ICT job titles and ICT qualifications in the different work areas of the
GAHFA structure
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Annex

B. Examples of generic ICT skills profiles
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