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Overview
Most national experts seem to agree that since 2003 there has been strong activity for raising
digital literacy and e-user skills in Estonia, and that the country has a strong foundation for
improving ICT practitioner and e-leadership skills. Estonia has been early in embarking on a strategy
for Information Society related progress with a well developed legislative framework and a full
range of both public and private e-services fully in place.
In the digital literacy domain, since 2002 initiatives such as the Look@World Foundation and its
training programmes (“Be included”) are generally considered as successful. They helped cover the
county with a tight network of public Internet access points and equip each school with computer
classrooms, and provided training in ICT user skills to a substantial share of the population.
Mainstreaming of ICT use in school education has been supported by the activities of the Tiger Leap
Foundation the e-school initiative (2004-2006). The first version of the e-school was launched in
2005; the platform is today used by almost all Estonian schools for communication between school
and parents.
In recent years demand for professionals with e-practitioner skills and e-leadership skills has
increased. In response, universities have been raising the quality of ICT Programmes and increased
the intake of students in ICT study programmes in cooperation with the Estonian Information
Technology Foundation.
Initiatives such as the Smart-Lab project initiated in 2012 have contributed to make young people
aware of and interested in ICT and robotics in general, and a career in ICT in particular.
In the area of employability and e-inclusion, a number of programmes targeting the unemployed
have used ICT training for creating ICT professional skills
Altogether, development of the information society and the e-skills issue have been high on the
policy agenda over the last 10 years and still receive a lot of public attention in Estonia. The
country's performance as measured by ICT indicators tends be significantly above what could be
expected given Estonia's still modest wealth in terms of GDP per capita. Moreover, various Estonian
ICT companies have managed to penetrate international markets in spite of the tough competition.
There have been challenges as well, of course. Demand for professional ICT specialists (especially
high-skilled analysts, developers, architects, etc) and people with e-practitioners skills keeps
exceeding supply, i.e. the e-skills gap is expected to grow in the near future. At the time of writing,
lack of well-trained and experienced ICT professionals is considered severe by most observers, with
negative impacts on the growth prospects of companies in the ICT sector and beyond. Speaking
from hindsight it is obvious that the demand for ICT professionals has increased faster than
expected and that even more efforts should have been invested in promoting careers in ICT among
school leavers.
In-migration of students and ICT professionals from abroad is discussed as a possible solution of the
problem. Estonia's immigration policy, however, is strict, making it difficult to find quick solutions.
Experts and industry insiders demand that the process of recruiting foreign labour should become
less burdensome and immigration law to be reviewed as soon as possible. To address this
challenge, a comprehensive legislative package was adopted by parliament in June 2013. The new,
simple immigration procedures for foreign students, researchers and ICT professionals are currently
rolled out.
In the education system, the quality and quantity of ICT education may require modernisation.
Experts point out that course programmes in non-ICT study area do not provide adequate and
sufficient e-skills. They ask for e-skills modules to be integrated across a large range of course
programmes. In addition, the offer of IT management and IT business management courses would
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need to be increased; more ICT and business administration hybrid learning programs are needed.
Finally, creation of new ICT course programmes and improvement of the quality of education
require that educational institutions have enough and good-enough staff, but considering the high
level of wages offered in the private ICT sector, it proves more and more difficult to find
experienced personnel.
The outlook for the coming years has been described in some depth in the new strategy and vision
document from the Estonian Association of Information Technology and Telecommunications
called "Estonian ICT Sector Vision 2020". The report calls for increasing the amount of free retraining offered to ICT specialists, focusing on e-practitioner skills and e-leadership skills. The NGO
representatives involved in drafting the vision recommend that the public sector should increase
investments in education and science in the field of ICT including: provision of free retraining to
teaching staff and lifelong learning programmes for adults; increasing the number of ICT
programmes offered at universities; improving the quality of both higher and vocational education
in ICT. Set-up of the IT Academy (see below) is considered to go in the right direction towards
achieving these objectives. The vision for 2020 includes the following targets to be achieved by that
year:


The Estonian educational system makes strong use of ICT; e-tools and e-learning tools are
becoming very common and at least 40% of the working-age population have participated in
ICT training/retraining.



Estonia is number one in the world concerning the use of e-services based on e-identity cards:
Estonia holds a leader position in using, developing and adopting of electronic ID in Europe and
sports a centre of competence in this field. Estonia is a successful exporter of ICT solutions and
products.



The number of ICT professionals has doubled from 17,000 to 34,000.

The Estonian Information Society Development Plan 2020 is under development at the time of
writing; it will form the basis for new programmes and initiatives over the coming years. In addition
to improvement of e-skills, the plan puts emphasis on several key challenges, including the need to
ensure better co-operation between ministries, agencies and institutions involved. Investment in
education should be increased, including more and better training of public servants and attracting
and training non-domestic teaching staff.
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Indicators on innovation, competitiveness and ICT skills

Estonia
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

4.5

1

Max.: 9.0

EuRA e-skills index

3.2

14

Max.: 5.0

ICT practitioners in % of
total employment 2012

3.72%

10

EU average:
3.43%

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

28%

9

32%

6



EU average:
28.52%

• Individuals with high
level of Internet skills

20%

1

21%

3



EU average:
13.67%

• Individuals using the
Internet (last three months)

71%

10

77%

3



EU average:
71.33%

Global Competitiveness
Index (GCI) 2010/12

4.6

15

4.62

12



Max.: 5.61 EU
median: 4.52

Networked Readiness
Index (NRI) 2010/12

5.2

7

4.76

11



Max.: 5.6. EU
median: 4.5

• Individual readiness

6.06

9

5.12

12



• Business readiness

4.94

14

4.45

14



• Government readiness

5.44

3

4.89

7



• Individual usage

4.83

6

5.2

9



• Business usage

5.29

11

3.74

13



• Government usage

5.44

3

5.04

3



• Mathematics

512

5

EU median: 493

• Science

528

2

EU median: 498

• Reading

501

4

EU median: 489

PISA scores (2009) in:
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eSk21 Digital Literacy
Policy Index
eSk21 eSkills Policy
Pisa Science
Index
Pisa Maths
EURA ICT policy index
Pisa Reading

NRI

Internet use

NRI Individual readiness

Internet skills

NRI Business readiness
NRI Government
readiness

Computer skills
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
Estonia
EE

Rank EU27

EU27

23,000

24

7,403,000

ICT practitioner workforce 2012 as percent of total workforce

3.7%

10

3.4%

Assumed excess demand 2012

500

23

274,000

Forecast excess demand 2015

500

23

509,000

Forecast excess demand 2020

700

23

913,000

Forecast ICT practitioner jobs 2015

24,000

24

7,503,000

Forecast ICT practitioner jobs 2020

26,000

23

7,950,000

Workers 2012 - Management, business architecture and
analysis level

4,600

24

1,477,000

... as percent of total workforce

0.7%

10

0.7%

12,000

22

3,393,000

... as percent of total workforce

1.9%

6

1.6%

Workers 2012 - ICT practitioners, technician and associate
level

6,700

23

2,532,000

... as percent of total workforce

1.1%

14

1.2%

Growth core ICT workforce 2001-2010

8.9%

3

3.0%

Growth core ICT workforce 2008-2010

5.9%

5

2.6%

Growth core ICT workforce 2011-2012

4.9%

15

3.9%

Growth broad ICT workforce 2011-2012

9.8%

6

1.8%

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

413

24

113,000

... graduates per 1000 population aged 20-24

4.1

10

3.6

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

83%

16

88%

Vocational training graduates in Computer Science, 2011

383

18

67,000

ICT practitioner workforce 2012

Workers 2012 - ICT practitioners, professional level

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

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

(Main Forecast Scenario)

(Main Forecast Scenario)
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500

500

500
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Potential vacancies as percent of ICT workforce
Estonia 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%

EE - expected vacancies as % of ICT workforce

10,0%

1200000

8,0%

1000000

1346000

Disruptive
Boost
Main
Forecast
Scenario

6,8%

913000

800000

6,0%

730000

4,0%

558000
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3,7%
2,2%

400000

2,0%
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200000
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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
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1.4%
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Policy and major stakeholders initiatives
In Estonia digital inclusion and the e-skills issue have been on the Estonian policy agenda
continuously since the late 1990s / early 2000s.
The political attention initially focussed mainly on young people and schools1 and investments were
channelled into modernisation of educational policies, technical equipment in schools, and teacher
training. The four stages of the Tiger Leap2 initiative have thus been concerned with: equipment
and connectivity for modernisation of the ICT infrastructure of educational establishments (19972000); teacher education and student's skills (2001-2005); e-Learning and development of various
online content services for upgrading school curriculums; and now (2010-2013) the virtual school,
study programmes and content on how ICT can advance teaching, robotics, Internet safety, teacher
in-service training on ICT methodologies and Web 2.0. In May 2013 the Estonian Information
Foundation, Tiger Leap Foundation merged with the Estonian Education and Research Network
EENet to become the Information Technology Foundation for Education (ITFE). Founders are the
national Government, industry representatives and the two largest universities of the country; this
multi-stakeholder approach represents a good example of fruitful cooperation between industry,
government and universities.
The state sector engages in multi-stakeholder partnerships with NGOs and the business community
to address shortcomings in digital literacy, especially among people at risk of exclusion (the elderly,
the unemployed, low-skilled workers). The initiative ”Be Included – Ole Kaasas” (see section on
MSPs) is the second phase of the earlier Look@World Foundation’s training programme, which
provided basic Internet related training in combination with physical access via cheap computers
and Internet connections. Other initiatives in this area include
Another major e-skills related political initiative has been Information Society Policy, a first version
of which was drafted in late 1990s already; the Estonian Information Society Strategy 2013
covered the period 2007-13. Here again the focus has been on access to technology and resources,
including broadband Internet access. The upcoming Information Society Strategy 2020 (covering
the years 2014-2010) will feature a very strong focus on digital literacy and supply of ICT
practitioners. It is planned to put emphasis on ensuring ICT skills at secondary school level –
students will be obliged to obtain a basic level of ICT skills by end of grade 9, and programming and
robotics classes must be on offer in every region. Extra programmes will be set up for supporting
career planning in ICT related fields. In addition, lifelong learning in the sense of skills development
within the adult population receives a lot of attention, as well as development of sector/job specific
ICT modules in university education as well as vocational education and training; and tailored
measures for entrepreneurs with the view of integrating ICT in core business processes, using ICT in
marketing (e-channels) etc.
The Estonian Governmentally launched a revised Competitiveness Strategy”Estonia 2020”3 in
2011. One of its themes is raising competitiveness through wider and more effective take-up of ICT
across all sectors of the economy and by all parts of the population.
The Foundation Enterprise Estonia is responsible for distribution of European Structural Funds and
subsidies in areas of entrepreneurship and innovation (policy) grants. Using ESF funding, the
Foundation set up a support mechanism through which companies can request specific ICT training
for their workforce. Employers have used the support measure to recruit trainers and offer training
programmes to their staff (2007-2013).

1
2
3

See for instance Tiger Leap Foundation history http://www.tiigrihype.ee/?op=body&id=45
Tiger Leap Foundation: training http://www.tiigrihype.ee/en/training
Estonia 2020: http://valitsus.ee/en/government-office/estonia-2020
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Providing the country's economy with adequate quantities and qualities of ICT practitioners is
among the responsibilities of the Ministry of Education. A funding scheme for ICT related education
and research has been in operation since 2000, including set-up of the Estonian Information
Technology College, initiated by a multi-stakeholder partnership comprising the ministry, Tartu
University, Tallinn Technical University, Estonian Telecom, Estonian and the Association of
Information Technology and Telecommunications. Estonian universities, alone or in partnership
with each other, have recently established new curriculas and Master programmes in cooperation
with business stakeholders, e.g. MSc in E-governance Technologies and Services, MSc in Health
Care Technology, MSc in Cyber Security, MSc in Technology Governance, MA in Innovation Policy
and Development Economics. All of these are focusing on specific application contexts of ICT
practitioner skills, and also address the need for e-leadership skills.
The Tiger University Programme was set up in 2002 with the aim of supporting the development of
ICT infrastructure across higher educational establishments, promoting development of ICT
academic staff, and establishing ICT course programmes. The current Tiger University+ programme
is described in the next section.
Possibly the most important initiative in this area is the IT Academy Programme, a multistakeholder initiative to to boost quality of tertiary education ICT programmes in Estonia, and to
brand and promote them within the country and internationally (see description in next section).
In addition to these MSPs focusing on secondary and tertiary education, a number of programmes
target the group of younger children, including the Tiger Leap Foundation's ProgeTiger, consisting
of programming courses for grades 1 to 12, and and TigerRobotics (robotics classes with LEGO
Mindstorms); both have repeatedly be mentioned as best practice in e-skills training at primary
education level. In addition, the SmartLabs project for promotion of ICT in the field of hobby
education is of special interest.
Also of relevance to the issue of ICT practitioner education is the national R&D strategy. One of the
programmes making up the strategy is the Estonian Higher Education ICT and R&D Activities State
Programme 2011-2015 (short: ICT Programme). It represents a cooperation between all Estonian
public sector universities, the ICT sector and the state with the aim to raise the quality of ICT
education and to boost cooperation between all stakeholders in the area. See next section for a
description.
A number of initiatives have tried to boost the image of ICT studies among young people in the
country:


The Estonian Association of Information and Telecommunications’ (ITL) awareness programme
Everything is IT is an initiative which aims is to promote ICT career and e-skills. The project
receives financial support from the ERDF and comprises activities such as a web portal,
lectures in schools, career advisors, special events for engaging young people such as the IT
Night and the "Back to school" campaign. The ITL was responsible for the national e-Skills
Week activities in 2012 & 2013.



StartIT is an initiative by the Estonian Association of Information and Telecommunications’,
consisting of a web portal promoting education offers in ICT and life sciences to young
Estonians. The project receives financial support from the European Regional Development
Fund and includes activities such as lectures, career advisors, events for engaging young
people such as the IT Night (comprising awareness-raising learning-sessions, team-work,
audio/ video games etc.). The IT Night took place in March 2013 for the third time already.



The Smart-Lab project was initiated in 2012 with the goal to make young people aware of and
interested in ICT and robotics in general, and a career in ICT in particular. Here, 10-19 year old
Estonians were offered the opportunity to participate in hobby groups in the following areas:
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Work with computer, web page creation, web design and graphics, etc. programming
activities; Computer construction and robotics; and Mobile Application Creation.
Individual companies from Estonia's ICT industry are operating their own initiatives; most
prominent among these is the programme of Codeborne, a software company based in Tallinn. It
offers 3-month full-time training in software development by experienced ICT professionals to
young Estonians who would like to realise a particular software project. Applicants do not need any
previous experience, but need to convince Codeborne that their software project is sufficiently
innovative for being supported.
Finally, Estonia has a range of policy programmes and stakeholder initiatives focusing on digital
entrepreneurship. In late 2011 the Estonian government initiated Start-up Estonia, a programme
for the promotion of business start-ups in high-growth areas with a strong role of ICT. The
programme brings mentors, mostly innovation leaders from around the world, to Estonia to share
their knowledge and best practices with local entrepreneurs via workshops, open lectures and
networking events. The first gaming specific accelerator programme in Europe was set up in Tallinn
to help nurture Estonia's role in this high-growth sector. The programme also supports study trips
to Silicon Valley and promotes the annual international start-up conference Latitude59 in Tallinn.
A cooperation with Finland, StartSmart is the name of a programme made up by a wide variety of
different activities, all of which designed to target young entrepreneurial minded people in both
countries. Between May 2011 and December 2013, StartSmart organizes about a dozen different
thematic and practical workshops, conferences and other type of events to support the birth of
new, innovative and internationally competitive companies. Leading partners are the Estonian
Development Fund and The School of Economics' Small Business Centre of Aalto University, Finland.
See description in next section.

Summary Assessment of Estonian e-Skills Activities: 
Strong level of activity for promoting careers in ICT and for modernising the education system to
enable it to provide the required ICT practitioner skills. Significant policy leadership and vision.
Summary Assessment of Estonian Digital Literacy Activities: 
There has been strong commitment to improving digital literacy in Estonia. Strong take-up of ICTs
and online public services are understood as key factors in maintaining and promoting the country's
competitiveness as well as contributing to social progress. Wide uptake of public sector e-services
and the electronic ID-card are seen not only as tools for increasing efficiency in the public sector,
but also as vehicles to increase digital literacy and positive attitudes towards innovation and ICTs.
Summary Assessment of Estonian e-Leadership & Digital Entrepreneurship Activities: 
Recent initiatives such as the IT Academy have started to look into skills for e-leadership and digital
entrepreneurship. The strong role of the ICT sector for the country's economy and self-image
means that e-leadership is likely to become a widely recognised issue in the near future.
Like in the precursor study4 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
4

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
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on the e-skills activity index; we first mapped the e-skills activity index values against the
Networked Readiness Index (NRI)5 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.
European country landscape on ‘e-skills policy activity’ versus ‘ICT innovation capability’ 2009
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5

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’ 2013
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Networked Readiness Index 2013
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
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:


Ole kaasas (Be included): This was a scheme for short training courses which ran from 2009 to
2011 and aimed to reduce Internet access and motivation barriers. It included training
programmes in basic ICT user skills, user support, and subsidies for hardware and Internet
connections. About 40,000 people received training and counselling online or at post offices,
regional offices of state services and local municipalities. Project-related technology was made
available in larger IT and telephone retail outlets. Over 300 lecturers participated in the project
in more than 300 different training locations in Estonia. Target groups included all Estonian
citizens, especially elderly people (at the age of 55 +). Project partners included banks and the
Tax Office which demonstrated how to operate e-services through the use of the electronic IDcard. The project triggered additional new initiatives such as “New Beginning”, a scheme
through which project stakeholders (e.g. Microlink Ltd) repaired used computers and provide
them to people in need free of charge. In total, 450 computers were handed out free of charge
over "New Beginning"'s two-year life cycle.



Programme "Awareness raising for the Information Society": Initiated by Ministry of
Economic Affairs and Communications and executed by the Estonian State Information
System's Authority, the programme aims to raise awareness of the benefits of the information
society; promote wide participation in information society policy making; improve
effectiveness of policy making in the area; contribute to making public administration more
transparent and accountable; increase accessibility to ICTs and boost uptake among all
segments of the population. The Programme is designed as a multi-stakeholder partnership
between providers of e-services, current and potential users of such online services, opinion
leaders and representatives of the media, and anybody involved in for ICT related policy
making. The programme runs from 2007 to 2013 and comprises research analysis, promotional
campaigns including radio and television shows, competitions, as well as a range of
cooperation projects, training schemes, conferences, networking events and trade fairs.
Funding comes from the Structural Funds of the European Union. Core activities include:
Promotion of the countries IDcard system, the state portal eesti.ee and other online public
services; Introducing citizens to the possibilities of the state information system; Increasing
awareness about security issues; Contributing more positive attitudes towards innovation and
new technologies in general. As far as e-skills are concerned, the Programme includes a
training programme as a core element; The Programme has played an essential role in the
success and wide take-up of the country's ID cards system for transactional processes as well
as growth in the number of people using the portal eesti.ee.



E-Learning Programme BeST: The programme, which runs from 2008 to 2013, aims to increase
the quality and improve the diversity of Estonian university education by boosting large-scale
take-up and implementation of e-learning tools which will in turn also contribute to increased
mobility and access to higher education also in more peripheral regions of Estonia. It is
coordinated by the Estonian Information Technology Foundation (EITF) and has received
funding from the European Social Fund. In addition, the Programme involves 19 partners
among Estonian higher education institutions including all public universities and major
professional higher education institutions and the Ministry of Education and Research.
Through this partnership the activities of the programme extends to about 80% of student
population in Estonian higher education institutions. Cofre activities include: Development of
e-learning content, i.e. e-courses and learning objects; Creating, supporting and sustaining a
network of educational ICT experts and e-learning support staff in order to provide sufficient
assistance to teaching staff involved in content development; Establishing a framework
together with appropriate mechanisms in order to ensure the quality of the created e-courses
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and learning objects; Acquiring and maintaining necessary hardware and software; Raising
awareness about e-learning and the results of the programme as well as the opportunities it
offers to Estonian higher education. Visible benefits include a more diverse approach to
education in Estonian higher education institutions. The uptake and spread of ICTs in teaching
and learning has been significant which is mirrored by the amount of educational resources in
the central repository.


E-Learning programme VANKeR: The main objective of VANKeR, which began in 2008 and runs
until late 2013, is to increase mobility and quality of the learning process for students in
Estonian vocational education by developing e-learning content and teacher training. It also
aims to: improve the quality of the learning process in vocational education by developing
qualitative and accessible e-content based on national curricula and vocational standards;
improve teachers’ competencies on implementation of e-learning tools and methods through
e-learning training programmes; and to make accessible information about e-learning and
opportunities in the Estonian vocational education system to the public. The programme is
coordinated by the Estonian Information Technology Foundation (EITF), and is funded by
European Social Fund. In addition to the coordinator, the programme involves 27 Estonian
vocational schools as well as the Estonian Ministry of Education and Research. Through this
partnership the activities of the programme extend to about 90% of student population in
Estonian vocational education institutions.



Tiigriülikool+ (TIGER University+): The aim of the ICT Area Higher Educational Support
Programme Tiger University+ (2009-2012), the successor of the earlier Tiger University
programme, was to support the development of qualified teaching staff and implementation
of a state of the art infrastructure in higher educational institutions in Estonia. Actions
included: updating technology and infrastructure; training of ICT teaching staff and doctoral
students; facilitating participation in seminars, workshops, conferences and networks. The
programme was lead by the Estonian Technology Foundation (EITSA) in cooperation with all six
Estonian public universities, the Estonian e-Learning Development Centre (Estonian eUniversity and Estonian e- vocational school consortiums) and the Estonian Information
Technology College.



ICT Programme: This, the Estonian Higher Education ICT and R&D Activities State Programme
2011-2015, is a cooperation between Estonia's public sector universities, the ICT sector and
the State with the aim to raise the quality of ICT education and improve cooperation between
all key stakeholders in the area. For this purpose, the following activities have been initiated:
Raising quality of ICT Programmes offered by Estonia's universities; Promotion of cooperation
between universities/ institutes to raise the quality and efficiency of ICT course programmes;
supporting R&D in the ICT area; Supporting international cooperation in the ICT area. The ICT
Programme also includes activities addressing supply of ICT-practioners in the country, such as
awareness campaigns and labour market research. Until the time of writing, achievements
have included: 19 curriculums of ICT programmes have been analysed and four of these
updated; 47 calls organised for nomination of lecturers to ensure higher quality in ICT
teaching; teaching quality increased through appointment of additional ICT teaching staff.
There have been some challenges on the way: The approval of the ICT Programme was
delayed at by about one year for political reasons; the programme finally commenced in June
2012.



IT Academy Programme [selected as Good Practice]: This is a joint initiative by the Estonian
Information Technology Foundation (EITF), the country's main universities and the IT industry
with the goal to "take Estonian ICT education to the next qualitative level". The Programme is
funded by Ministry of Education, while Skype Company contributes funding as well as
marketing expertise. The IT Academy is to boost cooperation and brand-building with the goal
to increase the quality of ICT education and to promote ICT course programmes on offer from
Estonia's higher education system. IT Academy has the objective to: boost attractiveness,
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quality and outcomes (in terms of success of graduates on the labour market of ICT studies);
result in more and better qualified ICT professionals entering the country's labour market;
boost IT-based entrepreneurship; strengthen recognition of Estonia as a destination country
for IT studies; boost the country's output in terms of international level academic and research
expertise. The total annual budget of the initiative is € 1.5 million (2012), to be increased in
subsequent years. Under the slogan “Study IT in Estonia”6 two joint international Master`s
curriculums have been established (in Software Engineering and Cyber Security) at University
of Tartu (UT) and Tallinn University of Technology (TUT). Out of the 50 accepted students, at
least 30% are from abroad.


6

StartSmart: is a connecting title for a wide variety of different activities which are designed
and carried out in the benefit of young entrepreneurial minded people in Estonia and Finland.
Five organisations stand behind the Start Smart! program: The School of Economics Small
Business Center of Aalto University in Finland; BDA Consulting OÜ; Enterprise Estonia; AS
Technopolis Ülemiste; and Estonian Development Fund as the lead partner of the project
consortium in Estonia. The general objective is to foster entrepreneurial mind-set in Estonia
and Finland and to support the birth of new internationally competitive innovative companies.
In order to achieve our goals we organize over a dozen different thematic and practical
workshops, conferences and other type of events between May 2011 and December 2013. A
number of internationally renowned and recognized opinion leaders of the start-up world will
contribute to the events as resource persons and speakers. Additionally the start-up
enterprises are encouraged to approach the organisations behind the StartSmart! program to
benefit from our free consultation services on various topics (e.g. questions like how to attract
seed funding for your start-up and how to find proper mentors). We do believe that
StartSmart! events and services can make a difference and contribute to the growth and
maturing of Estonian and Finnish start-up ecosystems. In order to succeed, however, we need
active participation of the start-up founders and other entrepreneurial minded people in our
events. We need YOU! Therefore we kindly ask you to sign up on our website and stay tuned
to the next useful and interesting start-up events in Estonia and Finland. Funding comes partly
from the EU Structural Funds via the Central Baltic Interreg IV A programme.

http://itacademy.ee/en
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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”
Long-term cooperation between the public and the private sector, NGOs and different stakeholders
is well developed and improving. Key initiators are the Estonian Association of Information
Technology and Telecommunications (ITL) and their member companies from the private sector.
Stakeholders from the public sector have remained less active and tended to follow the lead taken
by the ITL. Some national experts call for the public sector to become more actively engaged in
partnership building; it should also guide the way by setting specific operational plans for the
strategy and development of e-skills in the county.
A widely acknowledged example of a successful long-term cooperation initiative was the
Look@World Foundation's “Computer Protection Programme”, which was aimed at increasing the
number of ID card and mobile-ID users. In 2002, Estonia started issuing ID cards with the aim of
increasing the use of digital signatures. By 2006, 25,000 citizens used the ID card's electronic
component (i.e. digital signature and personal identification in banking). In 2009, the "Computer
Protection Programme" launched with the intention to raise security awareness, boost ID-card use
and effectively address security risks such as identity-theft. Partners and stakeholders from the
private sector were SEB Bank, Swedbank and EMT Ltd, Elion Ltd, in cooperation with the public
sector, the Ministry of Economic Affairs and Communications. The goal of this programme was
achieved in January 2010 when the number of ID card users surpassed the figure 400,000.

“Human resources investment”
The level of effort invested by the private sector for developing ICT user skills and digital literacy are
generally considered sufficient by national experts and the key stakeholders. However, most of the
programmes in the digital literacy area have run out by now; observers indicate that there
continuous to be a need for investment and support for programmes similar to the “Be included”
initiative described above.
The level of investment by the public sector in the development of ICT practitioner skills and eleadership skills is perceived as not sufficient, in spite of the fact that individual initiatives such as
the IT Academy are very much welcomed. Up-and-running initiatives appear to suffer from
fragmentation and lack of coordination. The government plans in the near future to give support to
investments in business-oriented ICT training, more specifically in how to develop traditional
businesses into IT-based business fully embracing the potential of e-services.
The level of investment by the private sector to ensure an adequate supply of ICT practitioner skills
is largely limited to projects seeking to boost the country's capability to provide more and better
qualified ICT specialists on the labour market. Other stakeholders investing in ICT practitioner
human resources are the major Estonian banks and large telecommunication companies such as
EMT, Elion, Microlink Ltd and Microsoft Ltd. The ITL plays a key role to facilitate investments from
the private sector; examples include attracting foreign teaching staff to Estonia and promotion of
ICT study programmes.
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The average income in the country's ICT sector is very high in comparison to other occupations,
partly because of the high demand for ICT professionals and the shortage of supply. As a result,
universities are in a weak position for competing for young talented teaching staff with ICT
expertise. This results in negative impacts on the quality of education and the ability of the
education system to keep up with innovations in the field.

“Attractiveness of ICT jobs”
ICT jobs and positions are very attractive for the Estonians mostly because of a relatively high salary
and good professional development opportunities. The ITL is engaged in promoting ICT course
programmes and careers in ICT by means of promotional activities in schools etc. National experts
report that these activities tend to be limited to the country's main urban agglomerations, and that
more rural regions are not reached.
A strong interest in ICT education programmes is clearly present among young Estonians, but
stakeholders notice that more needs to be done to attract a sufficient number of school leavers to
choose ICT as a field of study. There is a need for a continuous emphasis on promoting careers in
ICT among young people and increasing awareness about the various opportunities related to it.

“Employability and e-inclusion”
Employability and e-inclusion have been important topics in various projects in Estonia, several of
which are still ongoing. The experts interviewed for the present study identified the following
projects as of most practical relevance in this respect


“Ole kaasas – Be included” 2009-2011 focused on people with low level of education as well as
older workers with the purpose to activate them for the labour market via training in
computer skills and Internet use.



“Long-term unemployed preparation for IT professionals through specialized training and
apprenticeships” (2011-2012) provided unemployed Estonians with 36-days training course
and up to two-month apprenticeship in a company, while assisting them in the job search.



“Tallinn and Harju County unemployed youth training for Java programmers” was a project to
facilitate ICT practitioner skills and was operated by the Look@World Foundation in
cooperation with Innove Foundation in 2012-13. The project has been designed to provide the
labour market with certified Java programmers. The number of participants will be 65-100
over the whole duration of the scheme.



"Raising Public Awareness about the Information Society" by the Estonian Information Systems
Authority was launched in 2011 and focuses on rising digital literacy among the unemployed. It
includes an e-learning course designed to assist on job searching and career consulting.
Funding comes from the European Social Fund, the Innove Foundation and cooperation
partners from the private sector.

Financial support to equip the unemployed with ICT user skills comes from the Estonian
Unemployment Insurance Fund. Unfortunately, the effectiveness of these programmes has not
been evaluated yet, which means it is difficult to gauge their effectiveness.
Use is also being made of ESF funding to address long-term unemployment in the ICT sector, see
the programme “Preparation of long-term unemployed IT professionals through specialized training
and apprenticeship” (2011-2012).

“Lifelong acquisition of e-skills”:
Several of the initiatives described above have a focus on lifelong acquisitions of e-skills.
The related programmes have been affected by the current economic crisis. Training budgets in the
public sector have been cut down successively, which means that the level of investment for
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training is currently insufficient. Priority is being given to the training programmes connected to
organisation´s core activities, while horizontal training measures are underfunded.
The need for e-skills upgrading appears to be strong both among public sector officials and private
sector managers and employees, as research in preparation of the new information society strategy
has shown. Currently, most public sector workers have basic ICT user skills, but in order to make full
use of the country's increasingly advanced ICT and e-service infrastructure, they would require
advanced ICT skills. Efforts are ongoing to recruit staff for training and to upgrade the expertise
among human resource departments to analyse, monitor and implement the situation in terms of
appropriate ICT practitioner skills in public sector organisations. In the private sector training
budgets have also decreased during since the onset of the current economic downturn. Where
companies still invest in employee training, they focus on core business-related skills and tend to
neglect cross-cutting skills such as ICT user skills. The situation is made worse by the fact that ICT
training courses tend to be expensive because salaries in the ICT sector are above average.
The longer term challenge appears to be integration of e-skills into the curriculum at all levels of
education and across all fields of study, with an increasing emphasis on advanced e-skills and eleadership skills.

“Closing the e-Skills gap”
While there is a lack of national statistics on the issue, anecdotal evidence suggests that both the
public and the private sector experience a severe shortage of ICT practitioners. Although the
number of ICT programmes on offer from universities and the number of students enrolled in ICT
related courses has increased, competition in the labour market for well-qualified ICT practitioners
remains very strong, as indicated by salary levels.
There is a trend of experienced ICT specialists to move from the public sector to the private
companies, as the latter are able to offer higher salaries. The public sector is also suffering because
it lacks the funds to provide competitive in-service training for existing ICT personnel.
The experts interviewed for the current study emphasized the following positive aspects regarding
ICT education in the country:


The capacity of the education system to produce ICT practitioners has increased in line with a
higher number of ICT programmes on offer from universities;



Estonia prioritises ICT education and provides favourable conditions for those who choose an
ICT education course. The problem, however, appears to be that number of young people with
a qualification for university education is decreasing, partly because of high shares of school
dropouts.



There are also indications that substantial numbers of university students decide not to finish
their studies but to enter the labour market without a degree.



Teaching capacity in ICT study programmes has increased over the past years, especially due to
the creation of the IT Academy Programme in 2012.

There has clear been progress in terms of cooperation between the key national stakeholders for
ICT curriculum development, boosting the quality of ICT course programmes and promotion of
careers in ICT. Together, these efforts should results in increases in the number of ICT professionals
over the medium term. There is a strong consensus that to close the e-skills gap the country
requires a boost in in-service training for e-skills, integration of e-skills and e-leadership skills into
university curriculums at all levels of education. The IT Academy is expected to play an important
role in this respect.
Experts also comment that there is a need to increase the country's performance in terms of
attracting and engaging foreign teaching staff in ICT. Some tangible success has already been
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achieved in attracting foreign students, and in ICT curriculum development. For instance, a new
Master Programme on "e-Governance Technologies and Services" at Tallinn University of
Technology will be offered from autumn 2013. Extra financing and scholarships have increased
number of ICT students at University of Tartu (UT) and Tallinn University of Technology (TUT) up to
300 in the 2012/13 academic year. Out of the 50 accepted students, at least 30% are from abroad.
This might be explained partly by the fact that the number of programmes taught in English has
increased sharpy. Under the aegis of the IT Academy, TUT offers a programme in Computer and
Systems Engineering, as well as (jointly with UT) a Master programme in Cyber Security Master and
in Software Engineering. In 2014 Cyber Forensics masters will be opened at the TUT. There are also
two English language Bachelor’s programs supported by the IT Academy: Informatics at TUT and
Computer science at UT.

Researched and prepared by:

empirica Gesellschaft für Kommunikations- und
Technologieforschung mbH, Bonn, Germany

Oxfordstr. 2
53111 Bonn, Germany
e-Mail: info@empirica.com

For the European Commission
DG Enterprise and Industry

21 / 23

Country Report: Estonia

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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