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1. INTRODUCTION

Near the end of the previous century, ICT professionals, professional organizations, international
organizations, business and industry, social partners and governments from all over the world showed
a severe concern about shortages of qualified ICT personnel. Insufficient availability has been
addressed as a gap or a mismatch between supply and demand of skilled and qualified ICT
personnel, both in a quantitative and a qualitative way. A growing mobility of employees and students
asks for tools to bring transparency in the jungle of ICT function and task descriptions, diplomas and
certificates. Moreover, ICT awareness of citizens in general is indicated to be below an acceptable
level for participation in an information society. The mismatch and lack of awareness are specified as
serious factors in influencing future economic growth and development and participation of citizens in
society.

Parties involved felt themselves responsible and started to contribute to initiatives to better
understanding international ICT labour market issues. A lot of effort has already been put in projects,
labour market research, taskforces, harmonization of diplomas and certification, conferences and
declarations. In many cases parties are successfully cooperating in research studies, keeping each
other informed about progress, views and operations.

Measures to get more and properly qualified ICT personnel on the right place require a long term
strategy, supported by parties involved, including business and industry, social partners, education
and training. Education and training in all its aspects, lifelong learning included, play a key role in

1 The ICT professionalism document is based on a paper presented by Anneke Hacquebard during the ETLLL
conference in Prague , 26 — 28 September 2007. It addressed aspects related to the work of IFIP Working Group
3.4 and IFIP Special Interest Group 3.8

ETLL: Education Training and Lifelong Learning
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preparing people for a successful career in business and industry or other parts of society.
Contributions to improvement of mutual understanding of ICT subjects, tasks, knowledge, skills,
personal competence and certification need full attention. Development of “ICT skills frameworks” may
play an important role. “ICT competency profile” or “ICT skills framework” are commonly used generic
terms, including all types of descriptions of ICT skills and knowledge, on the level of practitioners or
professionals. Recently terminology is changing from ICT skills to e-skills. “Frameworks” indicate
broader structures and are not restricted to ICT skills or competence.

The large group of citizens, often addressed as users, can be split up in two main, not mutually
exclusive categories: usage of ICT at home and usage of ICT in a working environment. Outlines of
aspects mentioned in the next paragraphs, like better understanding and transparency of certificates,
the role of education and training, apply to users as well.

Global, regional and local economic developments influence the demand for ICT skilled personnel. It
turns out that tools to predict ICT skills demand are not yet mature.

Overlooking and summarizing some of the main running or recently finished initiatives of the last
seven years, with emphasis on European developments because of the authors’ place of residence, it
can be concluded that another two till five years will be needed before its outcomes and influences on
ICT workforce constitution and its impact on the ICT labour market can be evaluated.

Activities mentioned in the next paragraphs are just examples and could be supplemented by a great
many actions performed by international organizations such as UNESCO, OECD, EU agencies,
professional organizations and social partners from all over the world.

2. PROFESSIONAL ORGANIZATIONS

Professional organizations dedicated to ICT are involved in international developments as members of
e.g. CEPIS (Council of European Informatics Societies) or IFIP (International Federation for
Information Processing) and keep close contacts with governments, social partners, business and
industry. Several societies, such as ACM (Association for Computing Machinery), BCS (British
Computer Society), IEEE (Institute for Electrical and Electronics Engineers) have a broad international
membership file.

Professional organizations started worrying about lack of mutual understanding and labour market
issues, long before the turn of the century.

2.1 BCS

In 1988 the BCS and CEPIS started a task force Working on Professionalism “to study the issues of a
view to joint representation to the CEC (Council of European Communities) by the European societies
on education, training and qualification.” In 1992 the Task Force delivered EISS (European Informatics
Skills Structure) (CEPIS, 1992). BCS developed ISEB (Information Systems Examinations Board) and
participates in SFIA (Skills Framework for the Information Age). Based on EISS, BCS developed ISM
(Industry Standard Model) which is now incorporated in SFIAplus, an ICT skills, training and
development model reflecting industry needs (Site SFIAplus).

2.2 CEPIS

CEPIS addressed the user level as well as labour market and certification issues. In 1995 CEPIS
started a task force looking at the user level to develop the ECDL (European Computer Driving
Licence) to raise the level of computer skills. Outside Europe exactly the same program is offered as
ICDL (International Computer Driving Licence). ECDL/ICDL is currently active in 146 countries all over
the world (Site ECDL).

CEPIS participates, together with ECDL and seven European professional organisations in the
Harmonise Project. It is about reviewing qualification and certification schemes and aims clarifying the
underlying profiles, terminology and curricula (Site Harmonise Project).

In 2001 CEPIS initiated a labour market study in four European countries (Dixon, 2002b). In 2006
CEPIS participated in an ICT European market research project (see paragraph Foresight).
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CEPIS was one of the initiators of and has been (co-)chairing the CEN/ISSS ICT Skills Workshop
(European Committee for Standardization / Information Society Standardization System) (see
paragraph CEN/ISSS: ICT-Skills Workshop).

2.3 USA

In the USA, ACM and IEEE, together with other professional organisations developed computing
curriculum guidelines for colleges and universities, published over the last forty years. Starting in 2001
a joint Computing Curricula series has been published (The Joint Task Force for Computing Curricula
2005).

2.4 IFIP

History files of IFIP show the subject of professionalism already in 1966. In 1987 IFIP adopted a
modular curriculum for information systems, developed by BCS (Buckingham et al., 1987)

IFIP showed its strong concern in 2002 by organizing the “IFIP OECD WITSA Joint Working
Conference: “Meeting Global IT Skills Needs — the Role of Professionalism” . About forty specialists
presented their view on the ICT skills gap and mismatch and discussed options for solutions. After
paying attention to the ICT professionalism issues during IFIP world conferences, especially in Chile in
2006, a IFIP Professional Practice Task Force produced a first report (Hughes, 2007). In September
2007 IFIP announced in a press release an international standard for IT Professionals. Parties
involved in developing the standard are ACS (Australian Computer Society), BCS, CIPS (chartered
professional association for Information Technology (IT) practitioners in Canada) and CSSA
(Computer Society of South Africa) (Microsoft Supports Plan For International Standard For IT
Professionals, 2007).

3. Business and industry

Multinationals and big companies try to solve ICT gap and mismatch problems merely internally as
they cannot wait until outcomes of international discussions, projects and effort will be available and
may bring some relief. HR management in many cases is moving from a job oriented to a task
oriented approach, a reason to move to corporate competency frameworks. Companies often
participate in international bodies, working on behalf of the members on labour market and skills
issues. To enable employees to gain the knowledge and skills required, the great software and
hardware suppliers developed vendor specific certificates. A listing of the Harmonise Project shows
about 55 parties on a global scale offering together more than 450 mostly product oriented certificates
(Site Harmonise Project).

3.1 CompTIA

CompTIA (Computing Technology Industry Association) has more than 22.000 member companies in
over 100 countries around the world. “It is committed to advancing the long-term success and growth
of the ICT industry by helping organizations maximize the benefits they receive from their investments
in technology; and by helping individuals to obtain the skills and credentials they need for productive
careersin IT" .

3.2 eSCC

The eSCC (e-Skills Certification Consortium) “aims to develop mechanisms leading to the
endorsement and/or recognition of industry and other non-formal certifications by public sector
authorities in the EU Member States” (Site eSCC).

3.3 Career Space

The Career Space consortium, founded about 1999 by seven ICT companies in Europe, started a
project with EU support to develop Generic Skills Profiles for the ICT Industry in Europe. The
consortium expressed its strong concern with the ICT skills gap and mismatch and intended to offer
young people an easy access to ICT job information. Eighteen job profiles were presented in a
brochure and on a website (Career Space Consortium, 2001b). To support universities, Curriculum
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Guidelines were developed (Career Space Consortium, 2001a). The Career Space documents have
been evaluated in 2003 by the CEN/ISSS ICT-Skills Workshop of the Career Space work (CEN/ISSS
ICT-Skills Workshop of the Career Space work, 2004a) (CEN/ISSS ICT-Skills Workshop of the Career
Space work, 2004b).

4. Europe

In March 2000 the European Council set out the Lisbon Strategy (Lisbon Agenda or Lisbon Process),
an action and development plan for the European Union. A midterm review in 2005 resulted in a
simplification of programming. In the context of the revised strategy i2010 (A European Information
Society for 2010) was developped (Commission of the European Communities, 2005; Commission of
the European Communities, 2006a; Commission of the European Communities, 2007). This strategy
followed from two previous action plans, eEurope 2002 and eEurope 2005, which set out the steps to
be taken to promote ICT in Europe (Site eEurope 2002; Site eEurope 2005).

Summarized, in 2007 a long term e-skills strategy includes (Richier, 2007):
e Improving data availability
e Bridging “parallel universes”
e Multi-stakeholders partnerships
e Promoting e-learning solutions
e EU e-competence framework

e Promoting e-skills for all.

4.1 Foresight
Future development of the ICT labour market is addressed in research and reports, e.g.:

e Analysis of the Supply and Demand
An in-depth study into the supply and demand of e-skills (2004) within the European
Union, in relation to ICT Practitioner skills. It has been found that comparatively very little
consistent, reliable quantitative evidence is available in relation to clarifying the factual
situation of the supply and demand of e-skills at the European level. The report
recommends combined use of seven complementary indicators .

e Forecasting the Demand and the Supply
A white paper, based on a data survey in 31 countries, with emphasis on an expected
increasing shortage of people with networking skills (Kolding and Kroa, 2005).

e e-Skills Foresight Scenarios
The report distinguishes between three types of e- skills: ICT practitioner’s skills, ICT
users’ skills and e-business skills. It examines key trends that influence supply and
demand of each of the three types of e-skills, as well as the off-shoring of ICT work. It
examines, qualitatively and quantitatively, possible future developments. Ninety 'change
drivers’ covering social, technological, economic, environmental, political and values-
related forces have been identified and examined (Dixon M. et.al., 2006b; Dixon M. et.al.,
2006a).

4.2 Conferences

Since the declaration of the Lisbon Agenda, EU Directorates General and EU Agencies have been
involved in supporting initiatieves, starting processes, faciltating parties to exchange intentions, visions
and experiences to achieve goals stated by the European Commission.

As to ICT, three main conferences in succession acted as a platform for exchange and putting
together views, each ending with recommendations to the European Commission, Member States,
Social Partners and other parties.
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e E-Skills summit
October, 2002, Copenhagen, Denmark, concluded with the E-Skills Summit Declaration
(European e-Skills Summit Declaration, 2002)

e European e-Skills Conference
Thessalonica, Greece, September 2004
Concluded with a final declaration and a report: E-Skills for Europe, Towards 2010 and
beyond, Synthesis report

e E-Skills Preparing a Long-Term Strategy
Thessalonica, Greece, October 2006, concluded with the European E-Skills declaration .

Too many to list are thematic international conferences about e-Learning, Lifelong Learning and other
topics, often on an annual or biennial schedule.

4.3 Frameworks

ICT professionals’ tasks, addressed in different ways, have a lot in common. Differences are related to
companies’ perspectives and goals in a variety of social, economic and cultural contexts. Existing
models and frameworks describing jobs, tasks, learning and training programs, learning outcomes,
are merely based on local or national needs, national regulations and a specific context. Because of
different starting points and environments, it turned out to be hard or impossible to link existing
frameworks. Business, industry, education and others are working on new frameworks or on a
renewal of existing frameworks, because of a rather common change from job descriptions to task
descriptions. It is at least inconvenient for employers and employees, students and teachers, not to be
able to get a clear insight in levels of performance of tasks, of educational levels, of diplomas and
certificates available in their international professional environment. Increasing international mobility of
employees and students urges for a solution connecting national and international ICT competency
profiles.

Common starting points, a shared view on common references, supported as much as possible by
international ICT communities, may contribute to convergence and better mutual understanding of ICT
professionalism in all its aspects. Tools, applications, web portals to be developed in the near future,
based on common starting points, preferably simple and easy to implement or to consult, suitable as a
reference and not knocking down existing frameworks may contribute in due course to a clear and
durable view on ICT professionalism.

The European Qualifications Framework for lifelong learning

The European Qualifications Framework (EQF) (Commission of the European Communities, 2006b)
encounters learners from the end of a learning process, at their learning outcomes. The EQF contains
a set of eight reference levels describing what a learner knows, understands and is able to do
regardless of the system where a particular qualification was acquired. The eight levels cover the
entire span of qualifications from those achieved at the end of compulsory education to those awarded
at the highest level of academic and professional or vocational education and training. The EQF
encompasses general and adult education, vocational education and training, as well as higher
education.

By looking at learning outcomes instead of learning input, it is expected that validation of formal and
informal learning will be achievable. Another advantage of taking in consideration only what has been
achieved at the end of the learning process may be the possibility to match labour market demand
with educational supply (Site EQF).

Europass

Europass is a set of documents to help people to make their skills and qualifications clearly and easily
understood in Europe. In December 2004 the EU decided upon a single Community framework for the
transparency of qualifications and competences (Europass) (Site Europass).

Europass consists of five documents:
e two documents, templates to be filled in by the person himself:
o0 Europass curriculum vitae
0 Europass Language Passport to describe language skills
ICT Professionalism
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e three documents to be filled in and issued by competent organisations:

o0 Europass Certificate supplement for vocational education
Europass Diploma Supplement for higher education
Europass Mobility, a record of any organised period of time (Europass Mobility
experience) spend in another European country for the purpose of learning or
training.

CEN/ISSS: ICT-Skills Workshop

CEPIS, CEDEFOP (European Centre for the Development of Vocational Training) and ICT Industry
represented by the Career Space Consortium, prompted by the Career Space documents published in
2001 and growing awareness of ICT skills gap and mismatch problems, raised in 2003 the CEN/ISSS
Workshop on ICT Skills, directly linked to the EU Directorate General Enterprise and Industry.
CEN/ISSS is hosting a great many international workshops on a variety of subjects .

In 2007 the Workshop is on its third phase of operation.
e Inits first phase (2003), it published two initial CEN/ISSS Workshop Agreements (CWA'Ss):

e Generic ICT Skills Profiles for the ICT supply industry - a review (CEN/ISSS ICT-Skills
Workshop of the Career Space work, 2004a)

ICT Curriculum Development Guidelines for the ICT supply industry - a review (CEN/ISSS ICT-Skills
Workshop of the Career Space work, 2004b).

The second phase (2005) the Workshop developed a view on ICT skills, knowledge and professional
attitude looking at existing models and running initiatives. The Workshop published:

e FEuropean ICT Skills Meta-Framework - State-of-the-Art review, clarification of the
realities, and recommendations for next steps .

In its still running third phase, the Workshop’s point of particular interest is an “e-Competence
Framework”, to be proposed by a team of professionals. The framework’s aim is to develop a common
tool for planning and developing ICT practitioner competences across Europe, providing ICT
competence definitions needed and applied by industry. The work of the third phase will include
cooperation and interaction with other projects:

e ICT Certification map, to gain and to strengthen broader recognition of ICT certification
products across Europe and beyond.

e ICT User framework, developing a comprehensive European User e-Skills Framework
and doing supportive work in view of LLL (Life Long Learning) in the ICT field.

e ICT Lane, ICT Qualifications framework, a shared European model for reading ICT
qualifications across Europe, providing a common language for understanding ICT
qualifications.

e European ICT Career Portal Study.
e Methodological study.

5. Opportunities

5.1 Exchange

Several companies and organizations developed proprietary skills frameworks on behalf of human
recourses management. It is not realistic to presume that companies will be inclined to move to a
totally different skills framework e.g. by replacing their own tools and models by a European or Global
ICT skills framework. On the other hand the problem of exclusivity of a corporate approach to
approaches of other parties is recognized.

National organizations in some cases developed frameworks. Examples are SFIA (Skills Framework
for the Information Age) in the UK and AITTS (Advanced IT Training System) in Germany (The SFIA
Foundation, 2006; AITTS Partners, 2003). Differences in national educational systems and other
cultural barriers, turned out to make it hard to move frameworks from one country to another.
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Overlooking available national frameworks, every framework has its value in the environment it was
developed for.

Differences in basic models and terminology used are obstacles preventing exchange of existing
frameworks. The basic model for a skills framework can be, for example, job based, task based,
competency based or process based. Elements from a job based model for instance, are not easily
transferred to a process based model and vice versa.

In solving the ICT skills gap and mismatch problem, one has to be realistic and practical and take it for
granted that organizations will not be able or willing to change their HR approaches and procedures
fundamentally. On the other hand, a step forward to better mutual understanding of ICT skills
frameworks has to be made.

5.2 Frameworks for reference

As a first incentive, development of an overall ICT skills framework, to be implemented on a global,
regional and local scale, serving the ICT community as a whole, a framework describing ICT
knowledge, skills and personal competency, seems to be a solution. From a theoretical point of view it
might be. From a realistic and practical point of view, one cannot neglect cultural, social, national and
corporate characteristics and investments done. Furthermore it will be hard, or even impossible, to
agree upon choices about a basic model and terminology to be used.

To move forward and taking into account these constraints, an indirect approach is likely to
be more promising. That means that internationally supported frameworks for reference can
be used to position existing frameworks. In maintaining existing frameworks, in rebuilding or
building new ones, a framework for reference can give something to hold on and serve as a
guideline. On the long run, while people and organizations are getting used to consulting
generally accepted frameworks for reference, serving as an umbrella, it may be expected
that converge between frameworks will grow.
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