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1

Overview

Recent years have seen a number of positive developments in Denmark:

An increased focus on ICT didactics in primary and secondary school education;

Development and roll-out of a well-developed school course "ICT" in all types of high schools,
building a broad understanding of ICT as a creative and constructive field focusing on the
needs and preferences of teenagers but with a view towards employability and development
of innovation skills;

Intake of ICT students at higher education institutions has doubled since 2005. In 2012 5,016
students were enrolled in ICT programmes at either universities, university colleges or
academies of professional higher education. In 2005 the number had been 2,171. Although
this partly reflects the fact that more students are enrolled in higer education in general,
growth has been siginificantly above average in ICT programmes compared to the general
trend (44% increase between 2005 and 2012). Out of all students enrolled at bachelor's level
at Danish Universities in 2013, more than 10% are in ICT education.

The number of different ICT programmes at a bachelor level at universities has sharply
increased from 29 in 2006 to 45 in 2012;

The total number of ICT study programmes and bachelor and masters level has surpassed 80 in
2013.

Among less positive developments, the most important has been the difficult economic situation
since 2008.

Based on numbers of students in ICT programmes, the outlook in terms of the country's capability
to supply the required quantity and quality of ICT professionals is described as positive by most
national experts. This is not to say that there are no potential risks, two of which are:

A seemingly good supply of ICT professionals might result in the issue disappearing from the
policy agenda and decreases in state funding. Insiders comment that in the field of
interdisciplinary ICT education, the need for continuing policy support and state funding
remains strong, which means a lack of policy attention, could be detrimental.

The growing tendency to understand ICT as a horizontal factor, i.e. as "part of everything",
implies a stronger need to focus at those business areas in which the role of ICT is most
essential for development and innovation. This must, however, not lead to neglect of a focus
on IT as such.

A general tendency in present Danish digitalization activities is indeed a strong focus on specific
areas of business, e.g. social care or environment/energy, where digitisation is understood as a
means to develop innovative solutions rather than being the primary focus itself. This business area
focus is consistent with a strengthened focus on e-leadership skills and ICT-innovation skills, where
ICT skills are closely combined with supplementary skills and cannot solve the tasks at hand solely
as ICT skills.
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2 Indicators on innovation, competitiveness and ICT skills

Denmark
Score Rank Score EU27 Rank | Change

2009/2010 [ 2009/2010 | 2011/2012 | 2011/2012 | (Rank) | Comment
eSkills21 study: ‘e-skills’ .
index 2010 1 24 Max.: 5.0
eSkills21 study: ‘Digital )
literacy’ index 2010 2 = Max.: 9.0
EuRA e-skills index 4.1 7 Max.: 5.0
ICT practitioners in % of EU average:
total employment 2012 5.03% 5 3.43% g
Digital literacy skills of the
population 2009/11:
level of computer skills 28.520%
¢ Individuals with high 12% 5 15% 9 0 EU average:
level of Internet skills 13.67%
¢ Individuals using the 0 o EU average:
Internet (last three months) 86% 4 90% o O 71.33% d
Global Competitiveness Max.: 5.61 EU
Index (GCI) 2010/12 55 2 >4 > O median: 4.52
Networked Readiness Max.: 5.6. EU
« Individual readiness 6.32 2 5.72 2 )
* Business readiness 5.72 4 5.14 6 O
* Government readiness 5.85 1 5.05 6 O
« Individual usage 5.96 3 5.84 4 (§)
* Business usage 6.15 2 4.32 7 O
» Government usage 5.85 1 5.14 1 )
PISA scores (2009) in:
* Mathematics 503 6 EU median: 493
* Science 499 12 EU median: 498
* Reading 495 10 EU median: 489
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3  E-skills demand and supply forecasts 2012 — 2015 - 2020

Denmark

DK [Rank EU27 | EU27
ICT practitioner workforce 2012 135,000 13 7,403,000
ICT practitioner workforce 2012 as percent of total workforce 5.0% 5 3.4%
Assumed excess demand 2012 5,500 11 274,000
Forecast excess demand 2015 14,000 8 509,000
Forecast excess demand 2020 27,000 8 913,000
Forecast ICT practitioner jobs 2015 133,000 13 7,503,000
Forecast ICT practitioner jobs 2020 132,000 14 7,950,000
Workers 2012 - Management, business architecture and analysis level 25,000 12 1,477,000
... as percent of total workforce 0.9% 7 0.7%
Workers 2012 - ICT practitioners, professional level 57,000 14 3,393,000
... as percent of total workforce 2.1% 5 1.6%
Workers 2012 - ICT practitioners, technician and associate level 53,000 10 2,532,000
... as percent of total workforce 2.0% 1 1.2%
Growth core ICT workforce 2001-2010 4.3% 14 3.0%
Growth core ICT workforce 2008-2010 0.2% 20 2.6%
Growth core ICT workforce 2011-2012 10.7% 7 3.9%
Growth broad ICT workforce 2011-2012 10.9% 5 1.8%
ISCED 5A/B first degree graduates in Computer Science, 2011 1,426 14 113,000
... graduates per 1000 population aged 20-24 4.2 7 3.6
... graduates 2011 as percent of 2006 (= peak EU) 143% 4 88%
Vocational training graduates in Computer Science, 2011 0 23 67,000

Sources and notes: see annex.

6/20



Country Report: Denmark

L]
empllca
.

ICT workforce: Demand and Jobs in Denmark
2012-2020
(Main Forecast Scenario)
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e-Skills shortage: Potential vacancies in Denmark
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4

Policy and major stakeholders initiatives

Denmark has a long history of promoting digital literacy among people at risk of social exclusion.
“Learn more about IT” (Laer mere om IT), set up in 2009, has since then acted as the core of most of
Denmark's initiatives for improving IT user skills. The initiative is a public-private-partnership
comprising all major stakeholders with an interest in boosting digital literacy of the Danish
population. Members include the Danish Agency for Libraries and Media, Local Government
Denmark, The Danish Library Organisation, the two main organisations for seniors, and the major
adult education organisations. A new initiative was implemented by the Danish government at the
beginning of 2012, focusing on activities for elderly citizens with poor ICT skills and no/low mobility
to leave their homes. The scheme has a budget of DKK 18 million (~ € 2.4 million) and will run until
2016.

Over the last two decades or so, the Danish government has put much emphasis on ICT
infrastructure. The National IT and Telecom Agency (NITA), which was dissolved for what many
claim were political reasons in 2011, was until then responsible for the “Digital Growth” strategy
with the three cornerstones Broadband, Content, E-Skills and Digital Literacy. Targets of the
programme included all citizens to have access to 100 Mbit/s broadband Internet by 2020.

The topic of ICT as a subject in school and tertiary education is among the subjects of the
eGovernment Strategy 2011-15. Denmark has been among the first countries to adopt
eGovernment throughout the public sector and ranks today among the most advanced countries
worldwide in all relevant international studies. The OECD reached this conclusion already in 2010 in
a large-scale review of the Danish eGovernment initiative completed in 2010." The eGovernment
strategy 2011-15 (‘The Digital Path to Future Welfare’®) is the overall national plan on digitisation
across the public sector of Denmark. The strategy is structured in three tracks: No more printed
forms or letters; New digital welfare; and Digital solutions for closer collaboration). The New Digital
Welfare track is of special relevance to the e-skills topic. Target groups here include school children,
students and the unemployed. A new strategy “Digital Welfare — New Opportunities in the Welfare
State” was launched in March 2013.

To develop, oversee and monitor the eGovernment Strategy, a new body was set up, the Agency
for Digitisation. The Agency is to be the engine driving cross-public sector cooperation. The private
sector, such as the financial sector and the ICT industry, are welcomes as a key partner in putting
the plans, e.g. in the education sector, to action. The Agency takes over some of the responsibilities
of the Denmark's National IT and Telecom Agency (NITA), which was dissolved in October 2011.
NITA, under the Ministry of Science, Innovation and Higher Education, had the overall responsibility
for ICT issues concerning the public sector, citizens and businesses. Its closure followed the
formation of a new coalition government on in October that year.

Securing sufficient supply of ICT practitioners has not been a policy objective attracting much
explicit attention in Denmark. The goal of adapting the education system according to the needs of
the knowledge-based society and economy is, however, deeply embedded within the structures
and practices of the country's systems of primary, secondary and tertiary education and lifelong
learning. In autumn 2012, 9.8% of all students enrolled at bachelor’s level at a Danish university
chose an ICT education’, and the 2013 figure is higher again (10.9%). At the time of writing, there

http://www.oecd-ilibrary.org/governance/denmark-efficient-e-government-for-smarter-public-service-
delivery 9789264087118-en;jsessionid=aps85ge2vqua.delta
http://www.digst.dk/Digitaliseringsstrategi/Download-strategien
http://fivu.dk/uddannelse-og-institutioner/statistik-og-analyser/sogning-og-optag-pa-videregaende-
uddannelser/optag-2012-notat-8-om-it-uddannelser.pdf
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are more than 80 different ICT educational programmes to choose from at the eight Danish
universities.

This favourable situation is the result of many years of close collaboration and a strong focus on
development of ICT studies at Danish Universities. This situation also means that there are not
many truly new initiatives regarding ICT practitioner skills, but an ongoing focus on development
and optimisation, in which e-leadership skills and an upcoming focus on what in Denmark is called
IT innovation skills are bright new leading stars.

A key role in the development of ICT-related tertiary education courses is taken by it-vest, a
network between the three universities in the western part of Denmark (University of Southern
Denmark; Aalborg University; Aarhus University) which together account for half of all ICT
graduates in Denmark. It-vest particularly focuses on the development and marketing of ICT
educations as well as other ICT activities at the three universities. it-vest supports nationwide
progress in these areas, promoting ICT educations and the development of ICT in Denmark in
general. Key initiatives of it-vest include the following:

e  Future People, a campaign aimed at high school students to promote ICT education
programmes at all Danish universities. The campaign is coordinated by it-vest in cooperation
with the eight Danish universities. Since the start of the campaign in 2006 the intake at the ICT
educations has more than doubled.

e IT-summeruniversity.dk: This is a campaign conducted by it-vest to develop and promote
summer courses in the field of ICT at the three networking universities. The IT summer
university, launched in December 2010, offers bachelor or master students ICT competences
and ECTS during the summer vacation. The aim is to increase e-skills among the candidates
and/or give inspiration to choose an ICT master programme.

e ICT in high school: In 2011 the Danish Ministry of Children and Education established a new
high school ICT course. A multi-stakeholder partnership including it-vest supports the
development of teaching resources and competences for the new course (see next section).

Since 1999, Denmark has developed and offered IT course programmes targeting especially
students in non-ICT fields as well as ICT professionals who seek additional part-time training while
already in employment:

e  MScin IT - full-time master programmes: A number of ICT full time MSc programmes offered
to non-ICT bachelors by IT University of Copenhagen and the three universities in the It-vest
network.

e Master of IT — part-time study for ICT profressionals: Master of IT is a part-time master
programme offering further education to highly educated ICT professionals.The programme is
conducted by IT University of Copenhagen and by all three universities in the It-vest network,
with It-vest as coordinator of the latest.

A general tendency in present Danish digitisation activities is a strong focus on specific areas of
business, e.g. social care or environment/energy, where digitisation is a means to develop
innovative solutions rather than being the primary focus itself. This business area focus is consistent
with a strengthened focus on e-leadership skills and ICT-innovation skills, where ICT skills are
closely combined with supplementary skills and cannot solve the tasks at hand solely as ICT skills.

The present tendency, with ICT initiatives embedded in business area, can pose a challenge as it
makes ICT initiatives less visible as such. ICT skill developers in Denmark therefore consider this
tendency to contain a combination of opportunities and threats. Opportunities as to engage
stronger and deeper in a number of grand challenges, public and private, civil and commercial.
Threats, in the sense that a reduced focus on the need for ICT skills (practitioner, e-leadership and
ICT-innovation), because supply has been strengthened, will weaken the most needed ongoing
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development of these curricula and the likewise necessary continuous effort to attract bright young
people to ICT programmes at tertiary level.

With regard to e-leadership and entrepreneurial skills, Denmark has a well-developed system for
entrepreneurship training. According to the Danish Foundation for Entrepreneurship in the 2011/12
school year alone, overall approximately 13% of all pupils and students at first, second and third
cycle education (i.e. 150,000) took part in specific entrepreneurship courses, competitions, and
similar activities* There are, however, differences between educational levels: In second cycle
education 28% have participated in entrepreneurship related learning, while academic universities
are lagging behind: here, the figure is only 4%. The government's 2012 Innovation Strategy —
“Denmark, a Nation of Solutions” calls for more efforts to boost entrepreneurial
skills:"Entrepreneurship programmes are not enough, however. The ability to be innovative should
be a fundamental element of all education from primary school to PhDs." The strategy lists a range
of related policy objectives which are to guide policy-making in the educational system in the
coming years.

The Danish Foundation for Entrepreneurship has responsibility for supporting the broad
embedding of innovation and entrepreneurship in education programmes. The Foundation’s
knowledge centre function in relation to education is currently being strengthened.

Summary Assessment of Danish e-Skills Activities: @ @ @ @

Strategic policy making at national level takes place as part of the eGovernment Strategy 2011-
2015. A range of practical activities driven by universities in cooperation with other national
stakeholders. Evidence of substantial success in attracting you people to ICT study courses over the
last 10 years.

Summary Assessment of Danish Digital Literacy Activities: @ @ @ @ {

For a long time already, Denmark has seen an extensive range of well-integrated measures in for
raising digital literacy. These include infrastructure-related initiatives and the "Learn more about IT"
programme. Additional initiatives are implemented as demand arises.

Summary Assessment of Danish e-Leadership and Digital Entrepreneurship Activities: @ @ ¢

Denmark has a well-developed system for entrepreneurship training, with e-leadership skills on the
way to become a key component of the education programmes.

Like in the precursor study’ 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)® for each of the 27 Member States.

(2012). Entrepreneurship from ABC to PhD. 3.

Husing, 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 NRl 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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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.

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.

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,
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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

Il : High NRI + low level of e-skills policy activity

Romania, Greece, Slovakia, Czech Republic, Slovenia,
Portugal, Spain, Cyprus, Lithuania, Bulgaria, Italy,
Hungary, Latvia

Luxembourg, Finland

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

IV : High NRI + high level of e-skills policy activity

Poland

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:

e "Make A Good School Better" Strategy:’ The strategy, adopted in December 2012, includes
the decision of the national government to reserve DKR 500 million (roughly € 67 million) until
2015 to strengthen the use of IT in primary and lower secondary schools, with the objective to
"customize teaching in primary schools to future needs and integrate digital learning resources
more consistent in the daily lessons ". The strategy comprises four key initiatives: 1) Support
for the purchase of digital learning resources and efficient distribution of digital learning
resources; 2) Wireless networking in schools towards 2014 and access to computers for all
students; 3) Clear targets for the use of digital learning materials and digital learning; 4)
Research and development of IT-based learning methods. The strategy is lead by the Ministry
of Education.

e "Computational Thinking and Practice": New subject [selected as Good Practice]: Beginning
from August 2011, a new subject "ICT" in high school curricula was implemented for providing
relevant, ICT related skills, predominantly developmental (creative) skills and innovative
capabilities, and which can inspire high school students to choose a career in ICT or a related
area. Six IT courses in nine variations had already been introduced before in high schools
across the country, which come in four types: STX, HF, HTX and HHX schools. The large variety
has proven problematic since the discipline's profile is not well developed. On top of that, high
school students have an unclear or no idea about the ICT industry as an employer — regarding
strategies, skills required, job content and which type of secondary education is a good basis
for a career in ICT. These issues are seen as problematic not only for ICT skills development
among high school students, but also for recruitment of students to ICT secondary education
and to supply an adequate number of skilled employees to the ICT industry and ICT positions in
other sectors. For this reason, a new, consolidated ICT subject was developed and then
approved for pilot testing over the period 2011-14. Within the first year, more than 50 high
schools (of a total of about 250) have run one or more courses in the new subject. An
evaluation has been published?® and results publically discussed.
To help the new high school subject to a successful start, A multi-stakeholder partnership was
set up in 2011. The main objective of the partnership was to take charge of two activities
deemed necessary but for which no government funds had been made available when the new
subject was introduced: (a) development of new learning resources and (b) teacher training.
Stakeholders involved included Centre for Science Education at Aarhus University; It-vest —
Networking Universities; Egaa Gymnasium; Organisation of IT teachers at High Schools in
Denmark; Region Midtjylland. Additional stakeholders were involved through participation in
the project's steering committee’. Achievements have included: Teaching resources made
available free of charge online, covering all teaching goals in the new subject and options to
choose content fit for any area of interest (humanistic, natural science/technical, social
science) and any of the four types of high schools (STX, HTX, HHX, HF); 6 day training offered to
a total of 96 high school teachers (2011-2012) who have accomplished a total of 239 days of
learning. The approach chosen for teaching the subject is different from traditional types of
computer science teaching both in content and learning styles. Here students get to ‘take IT

See http://www.uvm.dk/Aktuelt/~/UVM-DK/Content/News/Udd/Folke/2011/Aug/110824-Regeringen-styrker-it-i-
folkeskolen-med-500-millioner
http://www.emu.dk/gym/fag/if/uvm/fagkons/12-10-Forsoegsrapport-2011-2012.pdf

Ministry of Education; High school department DEA; Gymnasieskolernes Rektorforening; Organisation of Private
Primary and Secondary Schools and High Schools; DI ITEK (Industry association for IT and Technology); IT-Branchen
(largest representation of the IT-business community in Denmark; The National IT and Telecom Agency (initially).
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applications apart’ to see how they work, rather than being forced to learn a whole
programming language before they are enabled to contribute themselves. The course focuses
on excitement, engagement and a strong degree of interaction with other subjects and areas
of life. An evaluation of use and satisfaction with learning materials was published in spring
2012, showing high satisfaction and some areas where improvements were necessary. These
were addressed before releasing the final version of the teaching material later in 2012.

Future People: This is a joint campaign initiated by it-vest but involving all ICT departments at
all Danish universities. Its main purpose is to broaden awareness of ICT education programmes
among high school students and thus to enrol more students at tertiary ICT educations. The
campaign was initiated in 2006, driven primarily by two factors: (a) There was a perceived
severe lack of ICT specialists graduating from Danish universities; (b) It appeared that very few
young people chose an ICT education (5.3 % of all new students at the universities in 2006).
The campaign might have had a role to play in changing the situation radically until 2012:
Intake of ICT students at Danish universities has doubled since 2006, and today more than one
out of 10 students (2012: 9.8%; 2013: 10.9%) enrolled at bachelor's level at a Danish university
are in ICT education. The main elements of Future People are: a common website and joint
presentation at the large annual education fair "Education without Borders", which is visited
by thousands of high school students. At the Future People stand, young ICT students are
deployed to communicate their experience in ICT education, with a focus on presenting the
study field as innovative, creative, and constructive. The Future People campaign takes a broad
perspective on ICT competences — including technology, design and business. The basis of the
campaign is: one message — ICT is essential for the future; a broad perspective on ICT
competences, including e-leadership skills; a strong and inclusive network between the ICT
departments of the universities at management level as well as practical level, it-vest as a
"neutral" coordinator of the campaign.

10

http://www.it-vest.dk/aktiviteter/it-i-gymnasiet/evaluering-2012
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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”

Governments at national, regional and local level co-operate with all stakeholders of the education
system as well a private business on the eGovernment Strategy and a number of related initiatives,
e.g. "Strengthening IT in Primary and Secondary Schools".

Denmark is fully aware of the need to achieve stronger coherence in the education system for full-
time and part-time students (i.e. initial and continuous/extra occupational education) — within
institutions and between institutions. In 2012, a “Report on stronger coherence in higher
education system”'" was drafted jointly by all higher education institutions and responsible public
sector administrations, with participation of researchers, teachers, students and employers.

The country's capability to push through sustainable forms of cooperation within the education
system is demonstrated by the fact that some of the main conclusions of the report have already
been implemented at the time of writing. "Development contracts" have been signed by all higher
education institutions. In these, universities set themselves ambitious targets e.g. for the intake of
bachelors from other universities and/or bachelors with a professional bachelor's degree. This
exemplifies the strong coherence in Danish policy making in the area, with strong managerial tools
to agree on and push forward an agenda for development of the education system. At the same
time, each institution for higher education is left with quite a strong degree of autonomy as to
decide the means by which to reach the agreed upon goals.

“Human resources investment”

With one of the highest investments in R&D, both in the public and the private sector, Denmark has
a strong tradition in investing in human resources. This applies to the e-skills area as well.

The importance of education in relation to digitisation has recently been underlined by a study
("Digitisation of the Danish business community"), published in January 2013. It looked at ICT use in
Danish companies in general and found that the degree of digitisation of a company is closely
related to the level of ICT competences among management: The level of ICT skills among
management is crucial for the businesses ability to exploit and develop the use of ICT. A study from
2012 ("Digitisation, Skilled Labour and the Productivity of Firms") found a correlation between
productivity gain related to digitisation and the level of education among employees. Hence from e-
leadership skills down to ICT user skills, a higher level of skills and competencies leads to higher
productivity.

In December 2012 the Danish government adopted the Innovation Strategy "Denmark — a Nation of
Solutions"'?. The strategy attaches great importance to "Education as a means to increase
innovation capacity", one of its three focus areas. Students should become an active “innovation
ressource” that can create and strengthen ties between knowledge instituions and enterprises.

1 http://fivu.dk/publikationer/2012/filer-2012/stoerre-sammenhaeng-i-det-videregaaende-uddannelsessystem.pdf

http://icdk.um.dk/en/~/media/icdk/Images/Innovation%20Strategy%20-%20final.pdf
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Actions in this area include:

e Increase practice elements (such as internships, dissertations produced in collaboration with
enterprises and other collaboration with stakeholders) at all education levels to support
innovation;

e  Promote new ways of examination that support innovation and entrepreneurship;
e Provide students with access to guidance on entrepreneurship;

e (Create a cohesive primary school system to promote talented and independent students "with
the possibility of involving businesses and organisations";

e  Strengthen the innovation and entrepreneurship in vocational education; the new Vocational
Education Committee comprised by social partners will present specific proposals in spring
2013;

e Strengthen innovation and business-oriented competences of PhD students, by making a
greater share of PhD students get in contact with private enterprises and thereby gain
innovation experience during their PhD.

“Attractiveness of ICT jobs”

The introduction of a new ICT courses in secondary education (see previous two sections) is
expected to further contribute to the long term image of ICT jobs.

The campaign ‘Future People’ (see above) — first introduced in 2006 — is continued, realizing that
knowledge of the diversity of ICT jobs (still) call for ongoing awareness and attention. Behind the
campaign works a cooperation between ICT departments at all eight Danish universities, aiming at
development of more — and more diverse — ICT programs, and to promote ICT higher education as
an access to influence the future

Together with other initiatives (e.g. from industry) the campaign and cooperation is believed to
have substantial influence on the positive development of intake at Higher Education ICT programs,
which in 20132 is 10.99.8% of all students accepted at a bachelors program at a university.

“Employability and e-inclusion”

Denmark has a comprehensive system for active labour market policy, in the context of which e-
skills training has been a major element for the last two decades or so already. The same applies to
policies for mitigating risks of ICT-related social exclusion.

Denmark's eGovernment Strategy 2011-15 covers a wide range of areas, including plans to provide
clearly focused support for increasing employability and social inclusion through e-skills education
and training.

“Lifelong acquisition of e-skills”

Investments in IT in the primary and secondary school system are believed to be much above the
EU average. The new ICT subject in High School education (see above) provides hope that upcoming
generations will gain a broader concept of ICT and awareness about the massive opportunities an
ICT education may provide them.

The focus on ‘stronger coherence in higher education system’ is an important structural support to
lifelong learning — which is especially benefitting for many early movers in digital jobs, of which
many have none or a very low level of formal education.
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“Closing the e-Skills gap”

The focus on ‘stronger coherence in higher education system’ is an important structural support to
make way for upgrading ICT professionals to a higher level competences, and thereby fulfilling a
gap for elaborate skills.

The continuous development of full time (MSc in IT) and part time study programmes (Master of IT)
is expected to further help re-educate and fast-track-educate ICT practitioners.

Especially the full time programme supplies the market with professionals who through their
interdisciplinary education can work as much needed boundary-spanners between digital
innovation and other business areas (e.g. healthcare).

An important element of Denmark's approach to fostering long-term cooperation regarding
securing sufficient supply of ICT professionals has been the so-called Growth Team for ICT and
Digital Growth. Growth teams (of which there are eight altogether) are part of the proactive
business and growth policies of the Danish government and have been established within
internationally-oriented areas of the Danish business community. They have been set up as multi
stakeholder partnerships with representatives from enterprises, knowledge institutions and public
authorities. The Growth Teams examine growth conditions in the respective sector, assess Danish
enterprises' strengths and potential, identify areas where framework conditions are not optimal,
and develop strategies for addressing them.
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Annex: data sources

Source

eSkills21 study: ‘e-skills” index
2010

eSkills21 study: ‘Digital literacy’
index 2010

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

EuRA e-skills index

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

ICT practitioners in % of total
employment 2012

LFS data made available by Eurostat

Digital literacy skills of the
population 2009/11:

¢ Individuals with high level of
computer skills

¢ Individuals with high level of
Internet skills

e Individuals using the Internet
(last three months)

Eurostat, database “isoc_ski”

Global Competitiveness Index
(GCl) 2010/12

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

Networked Readiness Index (NRI)
2010/12

e Individual readiness

® Business readiness

* Government readiness

e Individual usage

e Business usage

e Government usage

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

PISA scores (2009) in:

e Mathematics

¢ Science

* Reading

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

Indicator

Source Further remarks

ICT practitioner workforce 2012

ICT practitioner workforce 2012 as
percent of total workforce

The definition can be looked up in the final report,
Gareis et al. 2014: E-SKILLS: MONITORING AND
BENCHMARKING POLICIES AND PARTNERSHIPS IN
EUROPE.

Eurostat Labour Force Survey.
Some imputations and
assumptions not in the original

data but done by empirica apply | LFS based, number of ICT practitioners / number of

workers in all occupations

Assumed excess demand 2012

Forecast excess demand 2015

Forecast excess demand 2020

Forecast ICT practitioner jobs 2015

Forecast ICT practitioner jobs 2020

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

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.

Empirica, IDC

Workers 2012 - Management,

Based on Eurostat Labour Force | LFS based, definitions can be looked up in the final

19/20



http://goo.gl/WKV7r
http://www.oecd.org/pisa/

Country Report: Denmark

L]
emplca
L]

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

... as percent of total workforce

Survey, some definitions and
calculation by empirica. Some
imputations and assumptions not
in the original data but done by
empirica apply.

report.

Growth core ICT workforce 2001-
2010

Growth core ICT workforce 2008-
2010

Growth core ICT workforce 2011-
2012

Growth broad ICT workforce 2011-
2012

Based on Eurostat Labour Force
Survey, some definitions and
calculation by empirica. Some
imputations and assumptions not
in the original data but done by
empirica apply.

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”,
“Information and communications technicians”.

35

Equals the “ICT practitioner workforce”

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

Eurostat, database “educgrad_5"

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 per 1000 population
aged 20-24

... graduates 2011 as percent of
2006 (= peak EU)

Eurostat, databases “educ_grad5”
and ,,demo_pjangroup”

Graduates as above. The denominator is used to
make data comparable but there is no age
restriction in the number of graduates.

Some imputations and assumptions may apply.

Vocational training graduates in
Computer Science, 2011

Eurostat, database “educ_grad5”

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