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Overview

The last 10 years have seen the number of ICT workers with a university degree increase
considerably in the Czech Republic. However, available sources estimate that about 3,000 qualified
ICT practitioners are missing every year. The shortage in ICT professionals was most apparent in
2008 at the time of strong economic growth. Since 2009, demand appears to have decreased.
Nevertheless, most sources suggest that at the moment demand still exceeds supply.*

Over the last three years enrolment in ICT related study courses has stagnated, which can largely be
explained by demographic developments and appears to be affect universities in smaller cities
more than the large universities in Prague and other major agglomerations.

In addition to university education, prospective IT practitioners receive support from innovation
centres set up in the last few years by multinational IT companies including IBM, Microsoft, Cisco
and Honeywell. These facilities are of special importance for the issue of digital entrepreneurship.

There have been some less positive developments as well. Observers comment that university
education in the STEM area has not received extra funding from the Ministry of Education since
2008 anymore, while human sciences still receive large subsidies. One of the underlying causes
appears to be that the Ministry of Education lacks internal ICT expertise, which translates into
difficulties to design meaningful support to ICT related university education.

The overall situation in primary and secondary school education is not optimal either, although
several successful projects have been implemented, such as rolling out Internet access to all schools
in the country. While the infrastructure is now sufficiently well developed, the main bottleneck
today is qualified teachers. Experts bemoan that this might be one of the main causes of the lack of
quality programmers in the country.

Careers in ICT still appear to be of little interest to the large majority of female school leavers. The
number of female graduates in computer sciences remains at a very low level — under 10%.

For the coming years, it is expected that private companies will continue to encourage students to
choose a career in ICT. But most national experts seem to agree that it will be necessary to change
the overall approach to education of ICT professionals in the country.

Source: Own interview with by Prof. Jifi Vorisek, Head of the Dept. of Information technology, University of
Economics, Prague and President of Czech Society for System Integration (CSSI).
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Indicators on innovation, competitiveness and ICT skills

Czech Republic

Score Rank Score EU27 Rank | Change

2009/2010 [ 2009/2010 | 2011/2012 | 2011/2012 | (Rank) | Comment
eSkills21 study: ‘e-skills’ .
index 2010 1.5 14 Max.: 5.0
eSkills21 study: ‘Digital )
literacy’ index 2010 2 4 MERGE S0
EuRA e-skills index 15 25 Max.: 5.0
ICT practitioners in % of EU average:
total employment 2012 3.13% 14 3.43% g
Digital literacy skills of the
population 2009/11:
level of computer skills 28.52%
* Individuals with high 11% 7 1206 14 ) |EUaverage:
level of Internet skills 13.67%
¢ Individuals using the 0 o EU averaaqe:
Internet (last three months) 60% 16 0% 14 0 71.33% d
Global Competitiveness Max.: 5.61 EU
Index (GCI) 2010/12 a7 12 4.52 14 0 median: 4.52
Networked Readiness Max.: 5.6. EU
* Individual readiness 6.02 11 4.89 19 (§)
* Business readiness 5.15 11 4.65 12 O
» Government readiness 4.42 18 4.21 15 (1)
« Individual usage 3.91 13 4.57 22 (§)
* Business usage 5.32 10 3.69 14 O
» Government usage 4.42 18 3.46 20 O
PISA scores (2009) in:
* Mathematics 493 13 EU median: 493
* Science 500 11 EU median: 498
* Reading 478 19 EU median: 489
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3  E-skills demand and supply forecasts 2012 — 2015 - 2020

Czech Republic

Cz |Rank EU27| EU27
ICT practitioner workforce 2012 153,000 10 7,403,000
ICT practitioner workforce 2012 as percent of total workforce 3.1% 14 3.4%
Assumed excess demand 2012 4,700 14 274,000
Forecast excess demand 2015 8,200 11 509,000
Forecast excess demand 2020 13,000 11 913,000
Forecast ICT practitioner jobs 2015 153,000 10 7,503,000
Forecast ICT practitioner jobs 2020 156,000 10 7,950,000
Workers 2012 - Management, business architecture and analysis level | 10,000 18 1,477,000
... as percent of total workforce 0.2% 27 0.7%
Workers 2012 - ICT practitioners, professional level 56,000 15 3,393,000
... as percent of total workforce 1.1% 18 1.6%
Workers 2012 - ICT practitioners, technician and associate level 87,000 7 2,532,000
... as percent of total workforce 1.8% 3 1.2%
Growth core ICT workforce 2001-2010 4.8% 13 3.0%
Growth core ICT workforce 2008-2010 4.8% 6 2.6%
Growth core ICT workforce 2011-2012 2.4% 21 3.9%
Growth broad ICT workforce 2011-2012 5.4% 12 1.8%
ISCED 5A/B first degree graduates in Computer Science, 2011 2,846 7 113,000
... graduates per 1000 population aged 20-24 4.2 8 3.6
... graduates 2011 as percent of 2006 (= peak EU) 133% 5 88%
Vocational training graduates in Computer Science, 2011 5 24 67,000

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

(Main Forecast Scenario)
180.000

170.000
161.000 XXX EER]
160.000 158'.03(1.......--.................----""
156.000
140.000 153.000 153.000
120.000
100.000
80.000
60.000
40.000
20.000 e e e Demand potential CZ  esmmmm)obs CZ
0
2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: empirica 2013

e-Skills shortage: Potential vacancies in Czech Republic
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Policy and major stakeholders initiatives

The focus of the Czech government has been mainly on improving the capability of the county's
education system (especially in primary and secondary education) to provide students with basic
ICT user skills.

Although the government of the Czech Republic has addressed the issue of e-skills and digital
literacy in its Policy Strategy for ICT in Education, in practice the level of activity in these areas has
been modest in recent years. A number of multi-year programmes have been implemented in these
areas, in particular the Operational Programmes "Human Resources and Employment" under
responsibility of the Ministry of Labour and Social Affairs, "Education for Competitiveness" of the
Ministry of Education, Youth and Sports (MSMT) and "Entrepreneurship and Innovation" of the
Ministry of Industry and Trade (MPO). All of these were launched in 2007.

The OP "Education for Competitiveness" provided financial support to the targeted implementation
of ICT in teaching across all school subjects. Schools could apply for a grant for the purchase of
learning infrastructure such as DVDs, cameras, computers, software, IWBs, etc. The OP "Human
Resources and Employment" wass of particular importance for skills development of the workforce.
A part of the OP, the Educa Global Grant Programme supported the individual training and
education of employees, e.g. training connected with the introduction of new technologies into
production or education with emphasis on a particular job. Grants from this programme were used
for further training of ICT practitioners.

The Policy Strategy for ICT in Education® focuses explicitly on e-skills development, although it
mainly deals with building the infrastructure and mainstreaming the use of ICT within the education
sector. The strategy was drafted by the Czech Ministry of Education, Youth and Sports in 2009 and
covers the time until the end of 2013. The document introduced the concept of ICT development in
education and covered primary education, secondary education (general and vocational) and
higher technical education. The main aim has been to provide centrally coordinated support for the
mainstreaming of ICT use as a standard educational instrument as well as standard communication
tool for teachers, students and parents. Under the scheme, schools have been equipped with ICT
equipment and educational software, and teaching staff received training in ICT use for educational
processes.

Experts report that in general, existing initiatives for e-skills development have suffered from too
little coordination; sometimes they were undertaken primarily as means to receive EU subsidies
rather than being integrated in holistic strategies. Many projects were characterised by weak
sustainability and high turnover of managers. The Strategy 2020 should go some way towards
mitigating these shortcomings.

National projects under the European Social Fund can be considered as indirect state support to ICT
take-up in education. Examples include the Methodology Il project (2009-2011) which was focused
on systemic support for teachers in teaching methodology and didactics, the development of virtual
learning communities and effective methods of education. The main result of this project was a
national portal (www.rvp.cz, now managed by the National Institute for Education) for teachers
with an extended range of modules such as the European Language Portfolio, AudioVideo or Links.
A similar project resulted in Profil Skola21, a free online tool that helps schools with the
development of ICT. Schools can use it to assess and benchmark their status in respect to the use of
ICT and to develop a strategy for getting the most from their uptake of ICT.

2 http://dataplan.info/img_upload/7bdb1584e3b8a53d337518d988763f8d/navrh-koncepce-rozvoje-informacnich-

technolog.pdf
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The largest and arguably the most successful funding programme with relevance for e-skills
development in the country has been the ICT and Strategic Services programme by Czechlnvest,
see the section on MSPs below.

Activities on digital literacy with cooperation at EU level are coordinated by the Centre for
International Services (DUm Zahraniénich SluZeb, DZS). is an organisation established by the Czech
Ministry of Education for taking charge of European cooperation in the field of ICT in education,
including administering a number of European educational programmes and coordinating EU
projects such as eTwinning NSS, LRE, Creative Classrooms Lab and Living Schools Lab. The Centre
also represents the Czech Ministry of Education in the European Schoolnet (EUN).

The new Strategy for International Competitiveness (2012-2020) aims to place the Czech Republic
among the world’s 20 most competitive nations. It is an important cross-sectional foundation for
economic policy and other policies with a direct impact on competitiveness. In its context, the
government of the Czech Republic approved a list of strategic "priorities for ICT skill development",
broken down by target group: students, teachers, officials, teaching staff, unemployed and
marginalized people. The strategy is under joint responsibility of the Ministry of Education, the
Ministry of Labour and Social Affairs, the Ministry of Interior and the Ministry of Industry and Trade.
Each ministry implements projects in its sphere of competence and through subordinated agencies,
such as the House of International Services, the National Institute for Further Education, the Fund
for Further Education and Czechinvest. Co-funding comes from the European Social Fund.

The country's ICT industry recognises that lack of qualified ICT practitioners presents a risk to its
development prospects. For this reason, various ICT companies are engaged in activities for
promoting interest in working in the IT sector. Cooperation between universities and IT companies
has mainly taken the form of technology and innovation centres set up e.g. by Microsoft, IBM and
Cisco in Brno and Ostrava. In this contecxt, the European e-Skill Week campaigns 2010 and 2012,
coordinated in the Czech Republic by DZS, were widely perceived as great success in attracting the
interest of the target audience in a career in ICT.

The country does not have a coherent system for observation and forecasting of skill needs. The
gap has been partially filled by various initiatives especially from academia that aim at creating solid
methods and individual tools for early identification of skill needs. These take the form of single
projects that are not inter-related, and their results do not serve as an official source of input to
policy-making. The National Training Fund — National Observatory of Employment and Training
(NVF-NOZV) publishes results of forecasting activities at www.czechfutureskills.eu. Another source
is the National Institute for Education's (NUV) Information System on the Situation of Graduates in
the Labour Market (ISA), www.infoabsolvent.cz.

The need to establish a systematic approach to forecasting skills needs has appeared on the policy
agenda of the relevant ministries only recently. The matching of educational provision with labour
market needs and forecasting skills needs were defined among the priorities in the Lifelong
Learning Strategy adopted by the government in 2007. In the follow-up Implementation Plan of
the LLL Strategy adopted in 2008, responsibility for the system of forecasting skills needs has been
given to the Ministry of Labour and Social Affairs (MPSV). In 2010, the MSMT proposed so-called
Qualification Cards for Occupations (KKP) and Educational Field Profiles (PVO) were proposed.

The MSMT has overall responsibility for curricula development. A major stakeholder in the process
of defining occupations and qualifications are the Sector Councils (SR), 29 of which exist today. The
SR concept was developed in 2006 and is modelled on the British system®. been Sector Councils
consist mainly of representatives of employers, plus representatives of education providers and
ministries, and are responsible for conducting skill needs analyses of the sectoral labour market and
for suggesting which standards of vocational qualifications need to be created. Proposals are

®  http://libserver.cedefop.europa.eu/vetelib/2012/2012 CR_CZ.pdf
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submitted to the authorising bodies, the MPSV and the MSMT, with whom the comments and
suggestions are subsequently discussed. The process of a standard development starting with its
proposal and ending with it s approval by the MSMT takes 12 to 20 months.

e-Leadership skills have not attracted attention in Czech policy-making so far. There are some
funding schemes that seek to support (amongst others) IT-related entrepreneurship, including
START, GUARANTEE and PROGRESS, all of which provide subsidised loans and guarantees to
innovative start-ups.

Summary Assessment of Czech e-Skills Activities: @4

The national government has defined a list of strategic priorities in the e-skills area, but the topic
does not appear to be high on the policy agenda. Some measures are taken with regards to adapt
the education system to the demands of a knowledge-based economy, but little explicit reference
is being made to ICT practitioner skills and the need to boost supply of suitably qualified ICT
professionals on the labour market.

Summary Assessment of Czech Digital Literacy Activities: @ @ ¢

Some support of teachers in the area of methodology and didactics is made as well as support for
the usage of ICT in schools. Indirect effects are hoped for through strengthening ICT use in public
administration, where a large share of officials has been provided with ECDL training. Strong policy
support for lifelong learning in general.

Summary Assessment of Czech e-Leadership & Digital Entrepreneurship Activities: @

ICT-related entrepreneurship receives support through funding schemes, but little reference is
being made to specific e-leadership skills.

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.

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.

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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European country landscape on ‘e-skills policy activity’ versus ‘ICT innovation capability’ 2009
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European country landscape on ‘e-skills policy activity’ versus ‘ICT innovation capability’ 2013
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Overall and for e-skills related policies and initiatives a strong increase of activity levels over the
five-year time span can be identified. The unweighted average e-skills policy index score increased
from 2.4 to 2.9 between 2009 and 2013. This is encouraging news.
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Our analysis revealed that in 2009 three of the four quadrants are well populated by different
countries with only 7 countries belonging to the group of top performers both, in terms of e-skills
policy index as well as NRI, and 11 Member States constituting those best described as low activity
countries (bottom left quadrant).

Five years later the situation has changed significantly; we are now faced with a situation which can
be described as a dichotomy in Europe on these indicators: top performing countries as opposed to
countries with low activity levels and NRI performance, with only three countries (Poland,
Luxembourg and Finland) in transition phases between these clusters.

The group of top performers has grown from 7 to 11 with Sweden, Denmark, Austria and Estonia
entering this cluster to which the United Kingdom, the Netherlands, Belgium, Ireland, Malta,
Germany and France already belonged in 2009. However, the group of low activity countries is still
substantial in terms of numbers of countries with 13 EU Member States — almost 50% showing a
below average performance on the NRI and on the e-skill skills policy activity index.

EU Member States fall into two very distinct groups: 41% of the Member States are top performers,
almost 50% are low activity countries, and 11% located between these two clusters.

While the former have been successful on the e-skills front and capable of exploiting ICT to become
innovative and more competitive the latter group of low activity countries still has a rather long
way to go to achieve both.

A look at the Member States’ positions in the NRI ranking (Networked Readiness Index) reveals that
again, those countries with high NRI positions also show high e-skills policy activity levels. The
countries moving up in terms of migrating into the ‘top performers’ cluster include Sweden,
Denmark, Austria and Estonia, as well as the Netherlands and France which managed to further
increase their e-skills policy activity level.

Countries at the risk of losing ground include Hungary, Latvia and Romania which dropped down
into the first cluster of countries, i.e. those lagging behind.

European country clusters on ‘e-skills policy activity’ versus ‘ICT innovation capability’ 2013

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

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

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

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

United Kingdom, Ireland, Sweden, Netherlands,
Poland Denmark, Germany, Belgium, France, Malta, Austria,
Estonia
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Selected multi-stakeholder partnerships

The following multi-stakeholder partnerships have been analysed in some depth in the first stage of
the study. None of these were selected as candidates for the benchmarking analysis to follow in the
second half of the study.

"ICT Professional": The main objective of the project, which is lead by the National Institute
for Further Education (NIFE) together with the Ministry of Education, is to create a
comprehensive system of support for ICT coordinators in primary and secondary schools,
which are to gain skills for qualified methodological work in the field in education of ICT. Every
ICT coordinator will take a course of 250 hours. The target is to support 500 ICT professionals
in primary and secondary schools from across the country. The low total budget of the project
(€ 500,000) means that depth of training will be limited by necessity, but the project appears
to be a success so far according to the target audience. It started in 2011 and will run until
2014.

"ICT and Strategic Services": This is a funding programme with the objective to accelerate the
development of the software industry in the Czech Republic. It is targeting all businesses that
either want to develop their own software solutions, or plan to set up so-called centres of
strategic services with a strong international focus. The empbhasis is on innovative projects and
products in the field of ICT. Funding requirements include the need for companies to improve
skills among their employees by means of targeted training activities. This is expected to
contribute to the availability of ICT professional skills in the country. One of the visible benefits
has been increased cooperation between SMEs and universities, e.g. with Technical University
Ostrava. Total funding over the period 2009 to 2012 has been around € 200 million. The main
stakeholders are Czechinvest and the Ministry of Trade and Industry.

Increasing computer literacy of employees of administrative authorities: Computer literacy
within the government sector is to be improved by means of international ECDL. For this
purpose, the project prepared and set up of e-learning courses for enabling self-directed study,
and arranged for testing and certification in an accredited ECDL test centre. When the initiative
started in 2010, the target was to get 75% of public authority employees awarded with the
ECDL certificate. The actual total number achieved by 2013 is 1500, i.e. 81% of all officials. The
main stakeholders are the Ministry of Interior plus administrative offices across the Czech
Republic.
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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 is in evidence between Technical University Brno and ICT companies, where
the Innovation Centre was established with the support of EU. This center offers students after
graduation to work on their own projects and taking advantage of the facilities. Similar center is in
Ostrava, where computer with the largest capacity in the country is installed.

“Human resources investment”

Unfortunately, the government does not support investments in education of ICT specialists. It
refers especially to ICT branches at universities and also low wages of teachers with ICT education
in primary and secondary schools. At the moment, many teachers of ICT in primary and secondary
schools lack a university degree. Low level of ICT experts is noted at the Ministry of Education, too.
These experts have no practical experience; they cannot propose the system solutions.

More generally, the country is making progress in upgrading its human resources for the knowledge
economy. The share of tertiary-qualified population among those 30-34 years old is forecast to
increase to 34% by 2020. The Operational Programme Education for Competitiveness aims to
increase academic standards, with USD 417 million budgeted for 2007-13. 6

“Attractiveness of ICT jobs”

The Government does not have any coherent approach towards attracting students and their
parents to careers in ICT. Some observers believe that even universities prefer to channel
investments into human sciences and economics rather than the STEM area. Although students
appear to be aware that jobs in ICT tend to be well-payed, they rather choose to study e.g.
economics or law for a range of reasons.

Moreover, involving more women in ICT related fields of study remains a huge challenge, with little
evidence of progress over the last 10 years or so.

Since the academic year 2010-11, the curricula for secondary schools has included a subject
Introduction to the world of work and lower secondary education has introduced a subject Career
path selection. These are means through which the school system can increase students' awareness
of career prospects in parts of the labour market which suffer from labour scarcity, including the
ICT sector. In addition, a popular online portal about employment prospects according in different
parts of the economy (www.infoabsolvent.cz) acts as a good source of information for career
decision making.

According to market data published by the Czech ICT Alliance’, a junior ICT professional with
minimum experience (20-24 years of age) can expect to receive 2,500 CZK (~ € 100) more in
monthly pay than the average Czech worker; for senior ICT professional (65 plus years of age) the

®  OECD (2012) "Science, Technology And Industry Outlook 2012: Science and Innovation: Czech Republic. ", Paris: OECD.

7 http://www.czechict.cz/ict-in-the-czech-republic-en-3.htm?lang=en
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figure is 16,000 CZK (~€ 600). Nevertheless, attracting new job seekers is seen as possibly the
biggest challenge facing the ICT industry in the country. While over 1997-2007 the number of ICT
practitioners in the Czech Republic has increased by 49,400, in the youngest age group (15-24)
there was a slight decline. Within the 49,400 new professionals there were only 1,000 women, and
their share decreased from 22% to 13% between 1997 and 2007.

“Employability and e-inclusion”

The Czech Government is trying to increase level of digital literacy, especially among the
unemployed, people aged 50 or older and people with low education. Good use has been made of
EU funding for this purpose. Some national reports have bemoaned that the effectiveness of these
programmes is not very high.

On the other hand, feedback has been largely positive about programmes to increase the digital
skills of employees within companies.

“Lifelong acquisition of e-skills”

Without doubt, ICT user skills play an increasingly important role in Czech society. Critical voices
claim that this is not yet fully reflected in the country's education system. They call for the
government to create more favourable conditions for development, e.g. through tax relief for
companies and employees who engage in vocational and further education in the IT area.

In general, participation in CVET in the Czech Republic is low compared to other EU countries, but
figures increased markedly in 2011 due to ESF funded anti-crisis projects supporting company
training. At political level, there is a high awareness of the need to promote continuing vocational
education of the adults and it is reflected in the Lifelong Learning strategy from 2007/2008.
However, in practice the enforcement of effective systemic mechanisms of permanent nature is
very slow in the context of high emphasis on austerity measures.?

“Closing the e-Skills gap”

Data from the National Institute for Education's (NUV) Information System on the Situation of
Graduates in the Labour Market (ISA) suggest that in 2010, nearly 62,000 people were employed in
the Czech Republic in the professional group "technicians in the field of computer technology" —
about 23,000 more than in 2000. The average annual growth in the number of employees in this
occupational group in the period 2000-2010 was 4.7% in the Czech Republic, and its share in total
employment increased from 0.8% to 1.2%.°

The same source includes employment forecasts by occupation until 2020. These indicate a further
increase in the number of people employed as "technicians in the field of computer technology" to
79,000 by 2020, an increase of 17,000 over the 2010 figure. After accounting for job turnover
(retirements etc.), the source estimates the number of new recruits needed by 2020 as roughly
24,000.

Market information on ICT practitioners'® shows that:
e  The country's labour market suffers from extreme shortage of programmers;

e Thereis also a severe scarcity of experienced ICT professionals;

e  Programmers and testers with 3-5 years experience have benefitted from the largest increase
in wages in the period 2011-2012;

Source: Cedefop country report on CVET.
http://www.infoabsolvent.cz/Temata/ClanekAbsolventi?Stranka=8-8-17
Half, R. (2011) Salary & Benefits Guide 2011-2012.
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Average salaries of IT professionals are still only about 50% of the average level across
Western Europe.

As far as qualitative changes in the demand for ICT Practitioners are concerned, a study'" by the
Faculty of Informatics and Statistics at the University of Economics in Prague in cooperation with
CSSI, Czech Society for Systems Integration, identified a number of changes over the period 2006-
2011:

Employers' demands in terms of graduates' knowledge have decreased significantly. The
reason appears to be that the scarcity of IT practitioners on the market forces companies to
lower their expectations if they want to be able to fill their vacancies at all.

The majority of graduates of IT bachelor courses meets the minimum conditions for
employment in the IT sector.

47% of all ICT practitioners currently in employment do not have a degree in computer
sciences (or similar) but in a not-related field; as a consequence, employers have to invest
more in (re)training employees who fill ICT practitioners positions. This applies to some extent
also to graduates of bachelor courses in IT, many of which underwent extensive training from
their first employers before they achieved the minimum knowledge required for job practice.

Discussion within ICT industry circles in the Czech Republic revolves around a number of
approaches towards addressing the shortage in ICT professionals:

Possible short term solution: Devising systems for sharing of ICT professionals between
companies, possibly making use of remote working relationships (Cloud based working);

Possible medium-term solution: Attracting in-migration of ICT experts from India, China, Asia
and other countries with high supply of IT professionals and low pay levels in comparison to
the Czech Republic;

Required long-term approach: Modernisation of the country's education system, especially
primary and secondary school education, with the goal to boost awareness of ICT related skills
and employment prospects, possibly complemented by compulsory examinations in
mathematics and computing.

11
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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
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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
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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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