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1

Overview
The demand for skilled workers in the ICT sector and the urgency for close co-operations between
government, business and education to avoid a shortage of skilled workers have been widely
recognized; a range of measures has been initiated at the different levels of government and by
non-state stakeholders.
Most of the strategies and measures in the area do not relate solely to ICT, but to the STEM area in
general, with ICT qualifications gaining in relevance only more recently. Industry associations have
been at the forefront of calls for action to ensure adequate supply of e-skills from ICT professionals.
Some of the general strategies, joint initiatives and individual projects that have been implemented
in the STEM context in the last decade have already produced tangible benefits. Initiatives in the
primary and secondary education sector, e.g. in the form of model school and self-initiated
projects, have demonstrated that significant progress concerning teaching of STEM subjects are
possible. Special education courses, for example pedagogy and didactics for teachers in STEM
subjects, have been introduced and evaluated positively.
In tertiary education, capacity was significantly increased in STEM programmes. This has also
resulted in a rejuvenation of the age structure of STEM teaching staff at universities. Knowledge
transfer and cooperation between universities and industry has gained much importance in the last
decade. This includes the training and continuous education of company employees at academic
institutions, joint supervision of student work, and much more. This has come to the benefit,
especially, of SMEs.
On the demand side, after a crisis-induced slump in demand in 2008, the number of jobs in the ICT
sector has been growing significantly again in the years 2012 and 2013. Available data suggest that
the number of job offers for ICT professionals in early 2013 is the highest figure since 2003.
Research has shown that today, around 47% of Austrian ICT companies are unable to fill vacancies.
There is common talk of ICT projects being delayed due to a lack of skilled workers.
On the supply side, the number of graduates in the ICT sector is now increasing again, which
represents a reversal of the earlier trend: numbers had been declining since 2001. In 2009, for
example, only 13% of the students opted for a technical education, of which one in five chose a
computer science degree. The recent upturn in numbers of applications meant that intake had to
be limited due to a shortage of teaching staff at some universities, but this problem should be
overcome in the medium term.
Signs of positive developments are much welcomed in light of the perceived importance of ICTrelated skills in the economy and of the imminent demographic developments. Studies have shown
that the ICT industry will face a surge of retirements around the year 2020, at which time the first
generation of ICT experts is expected to retire. At about the same time labour supply will decrease
markedly due to low-birth rate cohorts entering the labour market. Scarcity of skilled ICT personnel
could become a major innovation barrier for Austrian companies. This has led to calls for ensuring
that adequate funds are available for investing in improving the performance of the ICT-related
education system.
To meet the medium- and long term demand for skilled ICT workers, entry requirements for foreign
professionals have been relieved by the government already in 2000. In 2011 the “Rot-Weiss-Rot–
Karte” was introduced; this criteria-led immigration system (points scheme) allows qualified
workers from third countries and their family members to permanently immigrate to the country.
Graduates in STEM subjects receive higher scores because of strong labour market demand. The
high expectations of the red-white-red card have not yet been fulfilled, however. Most experts
agree that Austria is not prepared to attract sufficient quantities and qualities of skilled foreign
workers. Although policies are implemented to facilitate migration and the need for recruitment of
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foreign professionals is seen, the absence of a "culture of immigration" makes itself felt. Further
policy interventions to make immigration easier are currently under discussion. Another challenge
is seen in the fact that the share of women in ICT studies is still very low, although industry
representatives have long emphasized the special potential that women could bring to this sector.
Moreover, dropout rate in ICT programmes are still considered too high.
There is now wide consensus that strong cooperation between science, business and politics is
essential for improving the performance of the ICT education system. This must include all
education levels from primary and secondary school to vocational training and university
education. A particular focus should be placed on lifelong learning for professionals, which is
deemed necessary to maintain the competitiveness of the Austrian economy.
In late 2012, the Competence Center Internet Association (a think-tank with responsibility for policy
development in the area) published "Basic considerations for the development of an ICT Strategy
2014 to 2018"1. It concludes that, for fully exploiting ICT's potential for Austria and Europe in the
coming years, a national strategy will be required. It should fill the existing gap between the
strategic objectives and the large number of projects on the ground and outline the priorities and
directions of measures and activities. eSkills, ICT education and ICT qualification are suggested as
main foci of the strategy, including all education levels; academic qualification; vocational training;
ICT training of teachers, etc. The involvement of stakeholders from industry and economy is
recommended as of highest priority.

1

http://www.kig.gv.at/Portal.Node/kig/public/Content/files/aktuelles/Konsultation_IKT-Strategie.pdf
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Indicators on innovation, competitiveness and ICT skills

Austria
Score
Rank
Score
EU27 Rank Change
2009/2010 2009/2010 2011/2012 2011/2012 (Rank) Comment
eSkills21 study: ‘e-skills’
index 2010

2

12

Max.: 5.0

eSkills21 study: ‘Digital
literacy’ index 2010

3

10

Max.: 9.0

1.5

25

Max.: 5.0

EuRA e-skills index
ICT practitioners in % of
total employment 2012

3.40%

12

EU average:
3.43%

Digital literacy skills of the
population 2009/11:
• Individuals with high level
of computer skills

29%

6

42%

3



EU average:
28.52%

• Individuals with high level
of Internet skills

8%

14

9%

21



EU average:
13.67%

• Individuals using the
Internet (last three months)

72%

9

79%

21



EU average:
71.33%

Global Competitiveness
Index (GCI) 2010/12

5.1

8

5.14

8



Max.: 5.61; EU
median: 4.52

Networked Readiness Index
(NRI) 2010/12

5.2

6

4.9

9



Max.: 5.6; EU
median: 4.5

• Individual readiness

6.24

5

5.31

10



• Business readiness

5.55

8

4.76

10



• Government readiness

4.94

10

4.63

9



• Individual usage

4.26

10

5.38

7



• Business usage

5.87

5

4.14

9



• Government usage

4.94

10

4.52

10



• Mathematics

496

10

EU median: 493

• Science

494

15

EU median: 498

• Reading

470

22

EU median: 489

PISA scores (2009) in:

Sources and notes: see annex.
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eSk21 Digital Literacy Policy Index

Pisa Science

eSk21 eSkills Policy Index

Pisa Maths

EURA ICT policy index

Pisa Reading

NRI

Internet use

NRI Individual readiness
EU

AT
Internet skills

NRI Business readiness

Computer skills

NRI Government readiness

ICT professionals

NRI Individual usage

GCI

NRI Business usage
NRI Government usage
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E-skills demand and supply forecasts 2012 – 2015 - 2020
Austria
AT

ICT practitioner workforce 2012

Rank EU27

EU27

142,000

11

7,403,000

ICT practitioner workforce 2012 as percent of total workforce

3.4%

12

3.4%

Assumed excess demand 2012

5,800

11

274,000

Forecast excess demand 2015

8,700

10

509,000

Forecast excess demand 2020

11,400

12

913,000

Forecast ICT practitioner jobs 2015

145,000

11

7,503,000

Forecast ICT practitioner jobs 2020

156,000

10

7,950,000

30,000

11

1,477,000

0.7%

11

0.7%

64,000

11

3,393,000

1.5%

12

1.6%

48,000

11

2,532,000

... as percent of total workforce

1.2%

12

1.2%

Growth core ICT workforce 2001-2010

2.3%

20

3.0%

Growth core ICT workforce 2008-2010

2.1%

15

2.6%

Growth core ICT workforce 2011-2012

10.7%

6

3.9%

Growth broad ICT workforce 2011-2012

3.9%

15

1.8%

ISCED 5A/B first degree graduates in Computer Science, 2011

1,564

13

113,000

3.0

19

3.6

82%

17

88%

1,911

9

67,000

Workers 2012 - Management, business architecture and
analysis level
... as percent of total workforce
Workers 2012 - ICT practitioners, professional level
... as percent of total workforce
Workers 2012 - ICT practitioners, technician and associate
level

... graduates per 1000 population aged 20-24
... graduates 2011 as percent of 2006 (= peak EU)
Vocational training graduates in Computer Science, 2011

Sources and notes: see annex.
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ICT workforce: Demand and Jobs in Austria
2012-2020

e-Skills shortage: Potential vacancies in Austria
2012-2020

(Main Forecast Scenario)

(Main Forecast Scenario)

180,000
160,000
140,000

168,000

14,000

154,000

148,000

145,000

142,000

11,800

11,700

12,000
156,000

11,400

10,200
9,500

10,000
8,700

120,000
100,000

8,000

80,000

6,000

7,600
6,600
5,800

60,000

4,000
40,000
Demand potential AT

20,000

2,000

Jobs AT

0

Expected vacancies - AT

0
2012

2013

2014

2015

2016

2017

2018

2019

2020

2012

2013

2014

2015

2016

2017

Source: empirica 2013

2018

2019

2020

Source: empirica 2013

Potential vacancies as percent of ICT workforce
Austria 2012-2020

Potential vacancies in Europe (EU27) by scenario
2012-2020

(Main Forecast Scenario)

1600000
14.0%
EU27 - expected vacancies as % of ICT workforce
12.0%

1400000
11.5%

AT - expected vacancies as % of ICT workforce

1200000
10.0%

Main
Forecast
Scenario

1000000
8.0%

7.3%

6.8%
6.0%

1346000

Disruptive
Boost

730000

6.0%

558000

600000

4.1%
3.7%

4.0%

913000

800000

Stagnation

509000
400000

449000

2.0%

274000

200000
0.0%
2012

2013

2014

2015

2016

2017

2018

2019

2020

0
2012

Source: empirica 2013

2013

2014

2015

2016

2017

2018

2019
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Source: empirica 2013

ICT practitioner workforce as percent of total
workforce in EU Member States in 2012

First degree graduates in Computer Science (ISCED
5A/B) per 1000 population aged 20-24, 2011
7.0

6.0%

6.0%
5.6%

6.0

1.7%

1.2%

3.6

LT

3.4

3.4

FI

SK

3.5

3.6

4.2

4.2

4.2

4.3

4.3

4.1

EE

CY

CZ

DK

SI

PL

UK MT

FR

3.8

3.1

2.8
2.6

1.6%

0.5%

0.5%

1.0%

0.6%

0.9%

0.8%

PT

3.0

3.0
1.4%

0.3% 0.6%

BG

3.3

1.6%

0.3% 0.7%

CY

ICT Professionalsas % of workforce

0.5%

PL

ICT practitioners, professional level

ICT practitioners, technician and associate level

0.3%

1.0%

0.6%

1.2%
0.5%

0.8%

0.9%

1.0%

1.1%

LV

Management, Business Architecture and Analysis level skills

2.1%
1.9%

0.4%

HU

1.3%

0.8%

ES

2.3% 2.2%

0.6%

1.0%
0.4%

IT

4.0

4.0
2.6%

0.4%

1.4%

1.9%

SI

1.7%

0.8%

SK

0.7%

CZ

0.2%

DE

1.4%

1.7%
0.7%

1.5%

AT

0.3% 0.6%

FR

0.7%

0.5%

0.7%

EE

1.7%

0.7%

1.1%

1.8%

NL MT

0.9%

IE

1.2%

1.5%

1.9%

1.7%

BE

0.3%

DK

1.1%

SE

2.9% 2.9% 2.9%
2.8% 2.7%
2.7%

0.2%

FI

3.1% 3.1%

1.4%

1.5%
0.9%

1.5%

0.7%

1.1%

1.9%
0.9%

1.6%

2.4%

2.1%

UK

3.4%

2.2

2.0

2.0
0.7%

0.6%

1.5%

3.4% 3.4%

0.0%
LU

5.1

4.6
3.7%

1.8%

2.7%

1.3%

3.9% 3.9%

1.8%

3.2%

3.1%
1.5%

1.0%

1.2%

2.0%

5.0

5.0

4.1% 4.1%

1.0%

2.0%

4.0%

3.0%

5.8

5.0%
1.1%

1.3%

5.5% 5.4%
1.3%

5.0%

1.3

1.4

PT

RO

1.0

1.0

0.8

GR RO EU27

0.0
EU

IT

Source: empirica 2013

LU

BE

BG

SE

IE

AT

HU

DE

NL

GR

LT

LV

ES

Source: empirica 2013
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Policy and major stakeholders initiatives
While there is no national e-skills strategy in Austria, the e-skills theme appears as a key area for
policy intervention in a number of policy areas.
The main coordinating body for developing policy-making in ICT-related fields in Austria is the
Kompetenzzentrum Internetgesellschaft (KIG), set up by the Federal Government in 2010. The KIG
Board is composed of representatives of the Federal Chancellery (BKA), the Federal Ministry of
Finance (BMF), the Federal Ministry of Economy, Family and Youth (BMWFJ) and the Federal
Ministry for Transport, Innovation and Technology (BMVIT). Within the KIG, the Government
closely cooperates with the country's ICT sector, which since 2008 already has developed priorities
for policy-making via the Internet Offensive Austria. The idea for that initiative was born in autumn
2007 after talks between representatives of the ICT industry, ICT organisations and associations and
the Austrian Federal Government. By March 2008 already more than 400 experts, more than 35
CEOs and top executives of leading ICT companies and around 170 companies and organizations
were engaged in meetings grouped into six working groups (Science and Research; Education and
generations; Culture and Media; Health and social issues; Economy, infrastructure and
eGovernment; Security and consumer protection) with the purpose to develop the ICT strategy for
Austria. The result of this process was the Austrian Internet Declaration, submitted to the Federal
Chancellor in 2010. The Declaration is to serve as a guidance document for the implementation of
ICT-related measures in the country.
The KIG twice per year issues a "catalogue of priorities", i.e. lists of projects and initiatives together
with proposed budgets and institutions to be made responsible for their execution. Ideas for such
projects and initiatives are developed in close cooperation between government and the country's
ICT sector, with a focus on efforts which are likely to have a positive effect on Austria's standing on
the Networked Readiness Index (NRI).
The KIG in late 2012 published a White Paper2 on "Basic considerations for the development of an
ICT Strategy 2014 to 2018”. It calls for national ICT strategy based on the recognition of the
economic importance of ICT for Austria and Europe. The ICT strategy should fill the existing gap
between the strategic objectives on the one hand and concrete projects on the other hand, and set
priorities and directions of measures and activities. The involvement of stakeholders from industry
and economy is to be given highest priority. eSkills, ICT education and ICT qualification are
suggested as main targets of the strategy, including all school levels up from primary school;
academic qualification, vocational training, ICT training of teachers etc.
One of the concrete initiatives developed by the KIG and the Internet Offensive Austria is Austrian
International ICT Masters (formerly "Austrian Brain Gain"). The programme seeks to promote
Austria's existing offer of excellent, English-language ICT Master courses to international students.
International students in the ICT area should be motivated to complete their postgraduate studies
in Austria through the wide range of ICT Master courses on offer. The ultimate objective is to
increase numbers and quality of applicants for master courses from abroad and thus to promote
Austria as prime location for ICT talent and to bring students in early contact with Austrian ICT
companies in order to strengthen their interest in a long-term stay in Austria once they have
completed their studies. Besides the professional ICT training and organisational support of the
students, the focus is on the coordination of cooperation with Austrian companies, which will be
invited to make a financial contribution to the cost of training as a means to achieve early
integration of students into the company.

2

http://www.kig.gv.at/Portal.Node/kig/public/Content/files/aktuelles/Konsultation_IKT-Strategie.pdf
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As far as education system is concerned, the main coordinating body is the Federal Ministry for
Education, Arts and Culture (BMUKK). It was responsible for the Future Learning project which ran
until 2011, and its successor, eFit21. eFit21 is the Digital Agenda for Education, the Arts and
Culture, a comprehensive federal initiative for updating and enhancing the quality of education and
for improving administrative efficiency. The strategy focuses on integration and effective use of
new ICT in education, including (but not limited to) ICT training in schools. One of the agenda's
action areas is "ICT & labour market", where the focus lies on standardisation of educational and
training levels, project and software development, ICT learning environment for girls, and securing
sufficient numbers of ICT professional graduates.
A number of initiatives have been implemented with the purpose to promote the e-skills topic
among young Austrians:


Cyberschool, a private initiative supported by the BMUKK, is an Austrian student competition
in the area of Internet, mobile and multimedia technologies.



Jugendinnovativ is a school competition for innovative ideas in the fields of business, design,
engineering, science, ICT and climate change.



junior-eday.at was an event supported by the Austrian Federal Economic Chamber, the
BMUKK and the Federal Ministry of Economy, Family and Youth. The event was attended by
more than 1,900 students in 2009. In panel discussions and workshops students discussed with
representatives from business and politics about the challenges facing skilled workers of
tomorrow, what employers expect from the youth and vice versa, the role of electronic
networks in the recruiting process, changes through increased ICT use in enterprises, and what
training opportunities there are both inside and outside of schools.



fti-remixed is a programme that began in 2009 for and with young people3. Activities and
specific content is offered on social networking platforms, such as Facebook, Twitter, YouTube
and Flickr etc. The goal is to bring young people in contact with themes of research,
technology and innovation in their own and familiar communications environments and to
bring get them in touch with role models (young talents) and experts.



"Austria looks for the Technikqueens"4 was a campaign set up and funded by OMV, an
international oil and gas company headquartered in Vienna, in the context of the
organisation's CSR programme "OMV Challenge".



Sparkling Science is a research programme of the Federal Ministry for Science and Research,
introduced in 2007 as an unconventional way of promoting young talent. School research
projects are carried out through long-term cooperation between schools and universities. See
description in the next section.

E-skills also play a role in the country's ICT Security Strategy5, which was published by the Office of
the Federal Chancellor in 2012 following an extensive national debate among stakeholders from
science, business and the state. The strategy makes use of a proactive approach to the protection
of individuals and businesses in cyberspace, with the goal to protect basic rights and rights of
freedom for all users. Related to e-skills, the strategy includes the following action areas:


introducing compulsory ICT training for everybody who is studying to become a teacher;



ICT security training for system administrators;



training of ICT security specialists for deployment in the services sector;



ICT security as a key component in adult education and lifelong learning.

3
4
5

http://www.bmvit.gv.at/innovation/humanpotenzial/ftiremixed.html
http://www.technikqueen.at
http://oesterreich.gv.at/DocView.axd?CobId=47986
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The BMUKK in 2013 published "MINT 2020" ("STEM 2020: The Teaching of tomorrow"), a white
paper drafted by the Federation of Austrian Industry (IV) and the Institute of Instructional- and
School Development at the School of Education at the Alpen-Adria University in Klagenfurt. The
document explains the essential role of teaching and learning in STEM related education. Teachers
are responsible, and they need to be supported by appropriate policies and frameworks in terms of
work environment, training and education, applied research, social status, etc.). The document calls
for a revision of curricula to make them more innovative, introduction of STEM as school subject,
teaching of business skills, “STEM weeks”, “Innovation Days”, STEM education managers, modern
more flexible methods of learning, adequate focus on resource allocation, innovative staff
development, modernisation of teacher training, educational and vocational guidance, innovative
colleges and universities, STEM education didactics and STEM education research.
Austria has seen a full range of digital literacy initiatives, some of which are still ongoing:


The country's popular e-Government platform has been implemented, updated and revised
also with the explicit objective to use attractive e-Government services and applications as a
means to increase digital literacy of the whole adult population.



Information Society for +60: In the e-Inclusion realm a portal (www.seniorkom.at) has been
set up especially for older people, which also offers advice and courses with regards to
internet use and ICT skills, safer use of ICT, consumer protection etc.



The IT-Fitness-Initiative is a free online self-assessment tool for everybody. Citizens are invited
to make an IT-knowledge check. Afterwards they can complete one of the free learning and
training modules. The learning opportunities aim at both the private and the professional ICT
experience. Furthermore, information databases and links to relevant educational offers are
provided. Partners in the initiative are the Ministry of Education- and Social Affairs, industry
associations (e.g. OCG) and major players from the ICT industry (Microsoft, Bit Media, Cisco,
Hewlett Packard, T-Systems).

In the absence of a national e-skills strategy, a number of initiatives have been set up to address
issues around matching supply and demand of ICT professionals within the country:


"Becoming an Innovation Leader" is the title of the Federal Government's Strategy for
Research, Technology and Innovation finalised in 20116. Aims of this strategy include
consolidation of excellence in the Austrian research and development sector; support of cooperations between public sector research and the economy; promotion of innovation through
introduction of more competition in the research sector; and promotion of business start-ups
in knowledge-intensive sectors of the economy. A top priority is reforming the Austrian
education system in order to improve frame conditions for research, technology and
innovation; to strengthen cooperation between education and the national innovation system;
and to improve the supply of human resources with the required skills for technology and
innovation. The latter relates to skills in the field of mathematics, ICT and RTD, which are to be
promoted through progress in (pre-)school as well as university and continuous education.



New training courses and degrees are being established. In July 2013, the Federal Ministry of
Labour, Social Affairs and Consumer Protection is expected to launch a new education
programme called Skilled Workers Scholarship7. This is a set of full time training courses
responding to labour market demand for technical degrees below the technical college level,
e.g. in electrical engineering and ICT.



Under the umbrella of eFIT21, Austria's Digital Agenda for Education, Arts and Culture, the
country participates in the annual European e-Skills week. The e-Skills Week Austria is

6
7

http://www.bka.gv.at/DocView.axd?CobId=42655
http://www.bmask.gv.at/site/Arbeit/News/Fachkraeftestipendium_Foerderbare_Ausbildungen
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organised by the BMUKK. Participation of national employers and international companies is
strong. At the event in 2012, an Austrian e-Skills roadshow was introduced.

Summary Assessment of Austrian e-Skills Activities: 
Recent years have seen increased activity for promotion of careers in ICT and better coordination of
education, RTD and innovation policies. Special attention is being placed on attracting more women
to choose ICT-related study subjects, and in promoting the STEM field among young Austrians, such
as through "Child Universities".
Summary Assessment of Austrian Digital Literacy Activities: 
There is wide range of digital literacy activities focusing on schools, pupils and e-learning in the
school context as well as on older people and other people at risk of exclusion from the knowledge
society. The country's high-profile e-government strategy has acted as a means to convince more
citizens of the benefits from going online and thereby increasing their digital literacy.
Summary Assessment of Austrian eLeadership & Digital Entrepreneurship Activities: 
No policy initiatives on e-leadership skills have been identified.
Like in the precursor study8 the assessment of the information gathered resulted in two activity
indices, one for digital literacy and one for e-skills computed for each country. These were
computed based on data from 2009 and 2013. The e-leadership skills activity index was computed
only for 2013, as no data had been collected on this topic in 2009. In the following the focus will be
on the e-skills activity index; we first mapped the e-skills activity index values against the
Networked Readiness Index (NRI)9 for each of the 27 Member States.
This allows for putting the results of the e-skills policy and activity analysis in the different countries
in the wider context of each country’s propensity to exploit the opportunities offered by ICT using
data which can be obtained from the country values on the Networked Readiness Index (NRI).
The following figure allows a comparison of the results from this exercise for 2009 and 2013. In the
graphical illustrations four quadrants are shown which are built by using the European averages on
the NRI and those on the e-skills policy activity index for the respective years in order to group the
countries into four main clusters.

8

9

Hüsing, T. and Korte, W.B. (2010) "Evaluation of the Implementation of the Communication of the European
Commission 'e-Skills for the 21st Century'", URL: http://ec.europa.eu/enterprise/sectors/ict/files/reports/eskills21_
final_report_en.pdf
The World Economic Forum's Networked Readiness Index (NRI) measures the propensity for countries to exploit the
opportunities offered by ICT. It is published annually as part of the Global Information Technology Report. The NRI is a
composite of three components: the environment for ICT offered by a given country (market, political and regulatory,
infrastructure environment), the readiness of the country’s key stakeholders (individuals, businesses, and
governments) to use ICT, and finally the usage of ICT amongst these stakeholders. For further information on the NRI
see www.weforum.org/issues/global-information-technology.
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European country landscape on ‘e-skills policy activity’ versus ‘ICT innovation capability’ 2009
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European country landscape on ‘e-skills policy activity’ versus ‘ICT innovation capability’ 2013
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Overall and for e-skills related policies and initiatives a strong increase of activity levels over the
five-year time span can be identified. The unweighted average e-skills policy index score increased
from 2.4 to 2.9 between 2009 and 2013. This is encouraging news.
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Our analysis revealed that in 2009 three of the four quadrants are well populated by different
countries with only 7 countries belonging to the group of top performers both, in terms of e-skills
policy index as well as NRI, and 11 Member States constituting those best described as low activity
countries (bottom left quadrant).
Five years later the situation has changed significantly; we are now faced with a situation which can
be described as a dichotomy in Europe on these indicators: top performing countries as opposed to
countries with low activity levels and NRI performance, with only three countries (Poland,
Luxembourg and Finland) in transition phases between these clusters.
The group of top performers has grown from 7 to 11 with Sweden, Denmark, Austria and Estonia
entering this cluster to which the United Kingdom, the Netherlands, Belgium, Ireland, Malta,
Germany and France already belonged in 2009. However, the group of low activity countries is still
substantial in terms of numbers of countries with 13 EU Member States – almost 50% showing a
below average performance on the NRI and on the e-skill skills policy activity index.
EU Member States fall into two very distinct groups: 41% of the Member States are top performers,
almost 50% are low activity countries, and 11% located between these two clusters.
While the former have been successful on the e-skills front and capable of exploiting ICT to become
innovative and more competitive the latter group of low activity countries still has a rather long
way to go to achieve both.
A look at the Member States’ positions in the NRI ranking (Networked Readiness Index) reveals that
again, those countries with high NRI positions also show high e-skills policy activity levels. The
countries moving up in terms of migrating into the ‘top performers’ cluster include Sweden,
Denmark, Austria and Estonia, as well as the Netherlands and France which managed to further
increase their e-skills policy activity level.
Countries at the risk of losing ground include Hungary, Latvia and Romania which dropped down
into the first cluster of countries, i.e. those lagging behind.
European country clusters on ‘e-skills policy activity’ versus ‘ICT innovation capability’ 2013
I : low NRI + Low level of e-skills policy activity
Romania, Greece, Slovakia, Czech Republic, Slovenia,
Portugal, Spain, Cyprus, Lithuania, Bulgaria, Italy,
Hungary, Latvia

III : Low NRI + high level of e-skills policy
activity
Poland

II : High NRI + low level of e-skills policy activity
Luxembourg, Finland

IV : High NRI + high level of e-skills policy activity
United Kingdom, Ireland, Sweden, Netherlands,
Denmark, Germany, Belgium, France, Malta, Austria,
Estonia
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5

Selected multi-stakeholder partnerships
The following is a list of multi-stakeholder partnerships of major relevance to the e-skills issue:


Future Learning: This was a major strategy of the Ministry of Education (BMUKK) towards
learning in a digital world. It ran from 2007 to 2011. The Future of Learning concept of BMUKK
takes new developments in the evolution of the information and knowledge society and its
impact on communication, teaching and learning into the education debate and sets priorities
for the integration of new information and communication technology in Austrian schools. Its
main achievement has been to raise awareness among teachers, parents and pupils about the
importance of ICT in further life – a permanent push to teachers and parents to involve pupils
in ICT in education as well as to learn for the future.



Frauen in die Technik ("Women into Technology", FIT10) [selected as Good Practice] is an
initiative for gaining young women's interest in studying technical subjects. For this purpose
education opportunities and professional perspectives are being demonstrated to students at
secondary schools. Much use is made of role models (called "ambassadors"), who are
university students or graduates who explain their choice of a technical subject of study in
direct interaction with pupils. FIT is run as a multi-stakeholder partnership between technical
universities, local STEM employers, industry associations, Public Employment Services and
school authorities, and is organised at regional level (FIT Vienna – Lower Austria – North
Burgenland, FIT Styria – Carinthia – South Burgenland, FIT Upper Austria).



FIT-IT programme: This is a funding programme focusing on ICT research, innovation and
technology, with the objective to promote cooperative research projects between ICT
companies and research institutions to enable technological breakthroughs in the long term
and to exploit economic potentials in Austria. Under the recently introduced programme
"Research Expertise for Industry", companies (particularly SMEs) are supported in the
systematic build-up and further qualification of their research and innovation staff. FIT-IT is a
programme of the Federal Ministry for Transport, Innovation and Technology (BMVIT)
managed by FFG, the Austrian Research Promotion Agency.



IT-Offensive 2020 is a promotional initiative of the Professional Association of Management
Consulting and Information Technology (UBIT). It has run since 2009 and represents a broad
multi-stakeholder partnership bringing together key stakeholders from business and politics.
Its key objective is to engage in concerted efforts for the promotion of ICT as career choice and
for improving the capability of the country's education system to produce the required
amounts and qualities of ICT professionals. With regard to the latter, the initiative mainly
engages in lobbying.



Sparkling Science [selected as Good Practice] is a research programme of the Federal Ministry
for Science and Research, introduced in 2007 as an unconventional way of promoting young
talent. School research projects are carried out through long-term cooperation between
schools and universities / research institutions. By 2013, scientists have been working side by
side with youngsters in a total of 211 projects, 156 of which have already been completed.
Since 2008 altogether € 18.5 million have been invested in the programme in the form of
subsidies to individual projects after successful application, from which 60,000 children and
adolescents have benefitted. The scheme will run until 2017.

10

http://www.fitwien.at/fit-in-osterreich.shtml
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6

Success of e-skills policies and activities in meeting the
objectives of the EU e-skills agenda and other relevant
European initiatives
The extent to which policies, initiatives and multi-stakeholder partnerships have been successful in
helping meet the objectives of the EU e-Skills agenda and other relevant European e-Skills
initiatives as seen by national experts is further described below along key actions and action lines
of the EU e-Skills strategy and other relevant EU initiatives.

“Longer term cooperation”
There are a variety of measures that have been initiated in recent years in a joint effort between
business, politics and education, reflecting the increasing importance of STEM initiatives. First
success can be seen in the growing number of STEM freshmen11, reversing a long-time trend of
decreasing numbers. The “Knowledge Factory Austria”, for example, is a cooperation of various
industrial companies and interest groups, such as Bosch, Austro.TEC, Siemens, various chemical
companies, banks and other companies as well as industrial associations and a Chamber of
Commerce, with the goal of developing, accelerating and bundling educational projects, especially
in the STEM area. Already at the time of inception in 2011, a variety of excellent educational
projects were operated with great commitment by the industry, but also by other stakeholders.
These are now combined under one roof, to make them more visible to the public and thus to
increase the range of the individual activities.12

“Human resources investment”
To meet the impending shortage of skilled workers in the STEM area, Austrian stakeholders put
increasing effort into boosting interest in a career in STEM, adapting existing curricula and
improving the quality of education at all levels. Activities such as the further development of egovernment seek to demonstrate the potential of new technologies also for employment, and to
help the general population acquire the basic digital literacy.
The country offers a range of measures to help workers (re)train for adapting to changes in the
labour market. This includes the Skilled Workers Scholarship of the Ministry of Labour, Social Affairs
and Consumer Protection, which supports up-skilling of workers in work areas with particular
labour demand, including the ICT field. Furthermore, a training fund has been introduced that
allows, under certain conditions, to take a training period from two months up to one year during
an existing employment relationship, educating yourself.13
In academia additional funding to support the STEM area has been approved. "MINT Not Quantity"
is a programme of the Ministry for Science which in 2011 provided € 40 million of additional
resources for improving teaching and supervision of students.14

“Attractiveness of ICT jobs”
The requirement to make careers in STEM more attractive in order to be able to meet future labour
market needs has been fully recognized in Austria. There is consensus that one of the main reasons

11
12
13

14

http://www.faszination-technik.at/content/downloads/2013/01Mint2020.pdf
https://www.wissensfabrik-oesterreich.at/portal/fep/de/dt.jsp?setCursor=1_443634
http://www.bmwfj.gv.at/ForschungUndInnovation/InnovationsUndTechnologiepolitik/Documents/Forschungs_und_Technologiebericht_2012.pdf, S.145
http://www.mint.at/content/ausschreibung.php
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for the shortage of skilled labour is the lack of young people's interest in STEM fields.15 A range of
initiatives focuses already on young children to stimulate early development of interest in these
topics. Not only the government but also industry and craftsmanship, industry associations,
chambers of commerce, educational institutions and other important stakeholders have
contributed to raise the awareness about possibilities offered by the sector, e.g. the Chamber of
Commerce with its web portal “WeITblick.16
It remains to be seen to what extent these measures will lead to a greater interest in STEM
professions in general, and the ICT sector in particular, in the near future. In the ICT sector an even
higher labour market demand is expected, which means that shortages are likely to remain even if
the initiatives taken so far turn out to be highly successful. Available data suggest that some success
is being achieved already, however: The number university students in STEM course programmes
increased 20% between 2007 and 2011, which can be considered as first effects of the combined
efforts of business and politics.17
Industry sources suggest that average salaries have fell during the economic crisis in recent years,
but that the ICT branch has been less affected by this than other parts of the labour market. More
recently salaries have started to pick up again and compare well to other sectors. When assessing
average wage figures it is important to note that many employers offer jobs to young workers,
often with more up-to-date specialist knowledge but with little in terms of work experience or even
without university degree; such employees tend to be paid modest wages and therefore drive
down averages. University graduates with a master degree in computer science can expect a
starting salary of about € 35,000, with a bachelor degree is about € 33,000. Graduates of colleges
earn an average of € 34,700 in the initial year. Specialists with more than five years of work
experience would normally earn about € 45,000 to € 70,000 gross per year. Wage levels tend to
differ significantly between small and large organisations; young ICT companies, in particular,
typically pay below-average wages.

“Employability and e-inclusion”
Austria benefits currently from an unemployment rate which is considerably below the EU average.
For labour market governance, the government relies on an extensive system for re-training of both
employed and unemployed workers. The Austrian strategy for lifelong learning (LLL 2020) is
providing good funding also in the STEM area. Targeted labour market policy programme such as
"Women in Technology" (see previous section) are being introduced or further developed. The
government has launched several initiatives for an "Information Society for All", targeting especially
seniors, women and people with disabilities.18
Examples of successful e-inclusion activities are the “Competence Network Information
Technology” promoting the integration of people with disabilities (KI-I). In cooperation with the
state of Upper Austria, the institute "Integrated Studies" at the Johannes Kepler University of Linz,
the profit company ”LifeTool”, the Austrian Computer Society, ”Help.gv.at” etc. these organisations
aim for improving the living situation of people with disabilities and older people through
information and communication technology (ICT).
Several projects have been set up to improve digital literacy of all Austrian citizens, e.g. the "ITFitness Initiative" during the last years. There is broad consensus that these initiatives have been
successful.

15
16
17
18

http://www.euractiv.de/forschung-und-innovation/linkdossier/mint--schicksalsfrage-fuer-europa-000147
http://portal.wko.at/wk/startseite_dst.wk?dstid=8582&opennavid=48416
http://www.iv-vorarlberg.at/dokumente/228/MINT2020__Zahlen_Daten_Fakten.pdf
http://www.bka.gv.at/site/cob__9051/4544/default.aspx#a1
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”Lifelong acquisition of e-skills”
The traditional initial training system is still the predominant education part of the education
system in Austria. As its role is limited to equipping new entrants to the labour market with
sufficient skills, it does not take care of the ongoing (re)qualification of workers who are already in
the job market. This means that a short-term change in the educational structure of the working
age population, e.g. in order to adapt to sudden changes in labour market demand, is only possible
to a very limited extent. In other words, the long time needed for adjustment to new competence
requirements present a key challenge to the education system as well as innovation, structural and
labour market policy.19
The government responded to this by adopting "LLL 2020 – Strategy for Lifelong Learning in
Austria" in 2011, which explicitly mentions the European e-Skills agenda. The strategy lists eight key
competences which are in most need of development, two of which are directly related to the
eSkills Agenda: scientific and mathematical skills; and computer skills.20

”Closing the e-Skill gap”
While industry puts their efforts in terms of addressing skills shortages mainly on a restructuring of
the school teaching and the continuous professional education, the Austrian Government wants to
attract more skilled workers from abroad. The main instrument has been the Foreigners
Employment Act, in the context of which the so-called "Red-White-Red Card" was introduced in
2011. Since July 2011 workers and their families from third countries can easily and permanently
immigrate to Austria if they are appropriately qualified. Graduates in STEM subjects or people with
a completed apprenticeship in professions with labour shortages (mostly technical professions) are
given the best opportunities to immigrate to Austria. The Ministry also seeks to facilitate
recognition of foreign academic titles in Austria. However, it appears that expectations have not
been met so far: While the target is to attract 8,000 suitably qualified immigrants per year, the
actual figure was only 1,500 in 2012, and most of them did not have qualifications in those areas
which are most in demand.21
Analysis of the actual "training capacity" of the Austrian education system showed an annual total
of nearly 10,000 qualifications of ICT training, understood here in a narrow sense, i.e. without
further education22. However, these data include very different education levels, and exclude all
types of lifelong learning. Due to the demographic development until the year 2015 a reduction in
the number of annual graduates is expected.
The same source offers model calculations for the time until 2025, which show that expected
demand is unlikely to outstrip supply in the coming years. This forecast is based on the assumption
that all ICT graduates will subsequently work in the position of an ICT professional. Especially in the
higher and highest qualification strata supply will exceed demand only slightly. The forecast does
not consider any increase in demand for ICT professionals, which appears questionable. A major
reason for the positive finding of this forecasting study is the fact that the country's ICT sector
labour force has a much younger age structure compared to other sectors; for this reason, it will
not be affected much by expected dramatic shortage of skilled workers, which is forecast to affect
other sectors strongly from the year 2016 onwards.

19

20
21
22

http://www.forschungsnetzwerk.at/downloadpub/gesamt_Oesterreich_Mittelfristige_Beschaeftigungsprognose_
2016.pdf, p.24
http://www.bmukk.gv.at/medienpool/20916/IIIarbeitspapier_ebook_gross.pdf
http://diepresse.com/home/politik/innenpolitik/1348988/RotWeissRotKarte_ZuwandererRegeln-kaum-genuetzt
Source: Dornmayr, H. (2012) 'IT-Qualifikationen 2025 – Analysen zu Angebot und Nachfrage', ibw-Forschungsbericht
Nr.
170,
URL: www.ibw.at/components/com_redshop/assets/document/product/1355914334_kurzfassung_
fb170.pdf
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Moreover, there still are serious requirements and deficiencies with regard to the qualitative
orientation of the respective ICT trainings and courses which future efforts should focus on.
With regard to qualitative developments in the demand for ICT Practitioners, industry
representatives point to the fact that a qualification in ICT as such is no guarantee for being
considered a valuable asset on the labour market. Employer demand is highly specific in terms of
the expertise required; what is more, these requirements are constantly changing as a result of
market developments which can hardly be predicted much in advance. Industry associations call for
workers with high willingness and capability to constantly re-qualify and adapt flexibly to new
conditions.
Currently, demand for certain types of specialists is very strong; apart from programmers, system
administrators and database experts, who are still high in demand, support staff and ICT
management specialists are also recruited in large numbers, as are specialists in data security and
data safety; network technology; and operating systems. Linux skills are very welcome, as are
database, programming and scripting language skills (SQL, JavaScript / HTML / XML, C / C + + / C #,
PHP. Most important complementary (non-technical) skills include: reliability and sense of
responsibility, trustworthiness, analytical thinking / problem solving competence, communicationand teamwork competence and customer orientation.23
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Source: Institute for Educational Research (10/12)
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Annex: data sources
Source
eSkills21 study: ‘e-skills’ index
2010
eSkills21 study: ‘Digital literacy’
index 2010
EuRA e-skills index
ICT practitioners in % of total
employment 2012
Digital literacy skills of the
population 2009/11:
• Individuals with high level of
computer skills
• Individuals with high level of
Internet skills
• Individuals using the Internet
(last three months)
Global Competitiveness Index
(GCI) 2010/12
Networked Readiness Index (NRI)
2010/12

eSkills21 study carried out by empirica. Report available at http://goo.gl/WKV7r

EU-RA 2009: Financial and fiscal incentives for e-Skills: State of play in Europe. Synthesis
report. http://www.e-skills-funding.com/images/stories/PDF/synthesisreport.pdf
LFS data made available by Eurostat

Eurostat, database ”isoc_ski”

The Global Competitiveness Report 2011-2012:
http://www.weforum.org/reports/global-competitiveness-report-2011-2012

• Individual readiness
• Business readiness
• Government readiness
• Individual usage

The Global Information Technology Report 2011-2012: www.weforum.org/issues/globalinformation-technology

• Business usage
• Government usage
PISA scores (2009) in:
• Mathematics
• Science

OECD, http://www.oecd.org/pisa/

• Reading

Indicator

Source

Further remarks

The definition can be looked up in the final report,
Eurostat Labour Force Survey. Gareis et al. 2014: E-SKILLS: MONITORING AND
ICT practitioner workforce 2012
Some
imputations
and BENCHMARKING POLICIES AND PARTNERSHIPS IN
assumptions not in the original EUROPE.
ICT practitioner workforce 2012 as data but done by empirica apply
LFS based, number of ICT practitioners / number of
percent of total workforce
workers in all occupations
This is calculated using the percentage of vacancies
per existing job and is based on a survey carried out
in 2012. As some countries were not covered,
several assumptions apply

Assumed excess demand 2012
Forecast excess demand 2015
Forecast excess demand 2020
Forecast ICT practitioner jobs 2015

Forecast ICT practitioner jobs 2020

Empirica, IDC

Forecasts are scenario based and the methodology
can be found in the final report (see above).
Forecast of demand in the six largest countries (DE,
UK, FR, IT, ES, PL) is based on country specific
economic scenarios, for the 21 smaller countries
only an aggregate scenario was developed and
figures allocated according to ICT employment
shares.

Workers 2012 - Management, Based on Eurostat Labour Force LFS based, definitions can be looked up in the final
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business architecture and analysis Survey, some definitions and report.
level
calculation by empirica. Some
imputations and assumptions not
... as percent of total workforce
in the original data but done by
Workers 2012 - ICT practitioners,
empirica apply.
professional level
... as percent of total workforce
Workers 2012 - ICT practitioners,
technician and associate level
... as percent of total workforce
Growth core ICT workforce 20012010
Based on Eurostat Labour Force
Growth core ICT workforce 2008- Survey, some definitions and
2010
calculation by empirica. Some
Growth core ICT workforce 2011- imputations and assumptions not
in the original data but done by
2012
Growth broad ICT workforce 2011- empirica apply.
2012
ISCED 5A/B first degree graduates
Eurostat, database “educgrad_5”
in Computer Science, 2011

ISCO-88 groups 213 and 312. Due to the break in
series in 2010/11 only partly comparable to later
data.
ISCO-08 groups 25 “ICT professionals”, 35
“Information and communications technicians“.
Equals the “ICT practitioner workforce”
This figure represents a count of first degrees in
ISCED 5A and first qualifications in 5B. See
discussion of this indicator in the final report.

Graduates as above. The denominator is used to
make data comparable but there is no age
... graduates per 1000 population
aged 20-24
Eurostat, databases “educ_grad5” restriction in the number of graduates.
Some imputations and assumptions may apply.
and „demo_pjangroup”
... graduates 2011 as percent of
2006 (= peak EU)

Vocational training graduates in
Eurostat, database “educ_grad5”
Computer Science, 2011

Number of Computing graduates in Upper
secondary education (level 3) - pre-vocational and
vocational programme orientation and Postsecondary non-tertiary education (level 4) - prevocational and vocational programme orientation.
Some imputations and assumptions may apply.
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