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ABOUT THIS REPORT

The publication in 2013 of the first Key Data Report on Informatics Education in Europe, covering the 2008-2012 period, was a
milestone event. For the first time, policy makers, education and research professionals and the general public could obtain
precise information on the state of education in the area of highest importance for the future of Europe: Information Science
and Technology. Instead of relying on rumours and guesses, discussions and decisions could now take advantage of verified
data on the key parameters in various countries, beginning with the exhaustive list of institutions offering education in the field
and continuing with a precise description of the degrees offered, the student and graduates numbers at every level, with
distribution by gender, the maze of faculty and researcher positions and titles, and the most controversial topic of all: faculty
and researcher salaries. Encouraged by the community’s enthusiastic reception, we have continued, updated and improved
the work, enlarging its scope and coverage, producing every year, since 2013, an annual edition of this report.

Like its predecessors, this report, the seventh edition of the series, emanates not from a government body or a group with a
specific political agenda, but from academics in the field, represented by Informatics Europe (the association of academic and
industrial research institutions in Informatics), with the sole purpose of furthering the understanding of the discipline’s
parameters through the provision of basic, factual data.

Informatics Education in Europe: Institutions, Degrees, Students, Positions, Salaries. Key Data 2013-2018 provides an
impressive picture of the state of Informatics education in Europe today. Based on an enormous amount of information from
representative countries, it presents a wealth of fundamental data, starting from a list of institutions awarding degrees in the
field and continuing with student enrolments, degrees awarded, gender information, academic titles, as well as precise and
much-needed data about academic salaries across European countries.

This seventh edition has added a number of countries to those already covered. Thanks to the active participation of many
collaborators, acknowledged below, the report now covers Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia,
Finland, Germany, Greece, Ireland, Italy, Latvia, Lithuania, The Netherlands, Norway, Poland, Portugal, Romania, Spain,
Switzerland, UK, and France for salaries.

The Informatics Key Data report series will continue to provide the community with the precise and objective information that
is indispensable for understanding the field and making informed, effective policy decisions.

As a further step, Informatics Europe launched this year the Informatics Europe Higher Education Data Portal:
https://www.informatics-europe.org/data/higher-education. Having a user-friendly format, it gives online access to the
statistics presented in the Key Data report series from 2010/11 to 2017/18, the list of subjects identifying Informatics programs
and the list of universities and academic units offering Informatics higher education in each country. Members of Informatics
Europe have the added benefit of having privileged access and download rights of the whole dataset (https://www.informatics-
europe.org/data/higher-education/download.html). The portal is one of the most useful and important services Informatics
Europe can offer to its members, the community, industry and policy makers interested in the future of Computer Science and
Technology in Europe. It provides plenty of opportunities for more in-depth analyses of key trends, issues, and aspects that
need or could be improved with a better understanding of the higher education system in the field.

Disclaimer: All facts and figures were obtained from publicly available sources. Although great care has been taken to ensure
the data of interest was correctly extracted from these sources we give no warranty as to the accuracy or completeness of this
information. The reader is solely responsible for any conclusions drawn from the information portrayed in this report as well as
for the use of the data presented. Please report any incomplete or erroneous data to administration@informatics-europe.org.

Acknowledgements: Clarissa Schmid, Gerald Steinhardt, Hannes Werthner (Austria); Kim Mens (Belgium, Wallonia and
Flanders); Milen Petrov (Bulgaria); Jifi Zlatuska, Pfemek Brada, Karel JeZek Jens (Czech Republic); Christian Godskesen, Michael
E. Caspersen (Denmark); Margit Grauen, Piret Orav, Jaak Vilo (Estonia); Pekka Orponen (Finland); Antoine Petit (France); Hans-
Ulrich Heiss (Germany); Panagiota Fatourou, Eleni Kanellou, Chrysti Symeonidou, Vasileios Theodosiadis (Greece); Stefan
Decker, Alan Smeaton (Ireland); Enrico Nardelli, Carlo Ghezzi (Italy); Juris Borzovs (Latvia); Robertas Damasevicius (Lithuania);
Erik Barendsen, Gerard Barkema, Jan van Leeuwen (The Netherlands); Letizia Jaccheri, John Krogstie, Roger Midtstraum
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Executive Summary

Informatics, the science behind Information Technology (IT), is a core enabler of Europe’s future success. Crucial to that
success is the availability of superb Informatics education throughout Europe.

In this report series, the first to attempt a general study of the state of the art in European Informatics higher education,
the emphasis is on raw facts and figures rather than deep analysis; it provides the material for such analyses that others
may wish to perform. Nevertheless, a number of salient points emerge:

e The field in Europe suffers from a serious branding problem. Even after an approximate translation to English, a good
dozen terms are used to denote what is fundamentally the same discipline. In addition, there are numerous
interdisciplinary study programs where Informatics is combined with Business Administration (e.g. Business
Informatics, IT Management & Business, Business Information Systems), Engineering (Computer Science and
Engineering, Electronics and Computer Engineering, Automation and Information Technology), Mathematics (e.g.
Computing and Mathematics, Mathematical Informatics) or Life Science disciplines (e.g. Bioinformatics, Medical
Informatics, E-health).

e The quantity and quality of available data varies considerably from country to country. In the interest of reliability,
this report has mostly used data from countries where a solid and reasonably complete picture could be drawn from
official sources. Even when available, the data does not always allow direct comparisons, since definitions and
methods of collection vary significantly from country to country. It is very important for the field to ensure that
consistent, solid Informatics education data becomes available in all European countries.

e Informatics is a well-developed academic field, with hundreds of accredited institutions training huge numbers of
students for Bachelor’s, Master’s and PhD degrees.

e Extrapolating from more precise data in specific countries, we come to a rough estimate that:
o more than three hundred and fifty thousand new students enrol each year in Informatics Bachelor’s
programs in Europe.
o more than a million students are enrolled in Informatics Bachelor’s programs across Europe; the
corresponding estimated figure for Master’s students is more than two hundred thousand.
o around hundred and sixty thousand students graduate each year in Informatics Bachelor’s programs
in Europe; the corresponding estimated figure for Master’s graduates is more than sixty thousand.

¢ Female students are strongly underrepresented in Informatics studies in Europe. At the Bachelor’s level, in all
countries included in this report, excluding Bulgaria, Estonia, Greece, and Romania, 80% or more of the students
enrolled or graduating in Informatics Bachelor’s programs are male. At the Master’s level, female participation
increases in some countries, but decreases in others. In Bulgaria, Denmark, Estonia, Finland, Ireland, Greece, Latvia,
Lithuania, Norway, Romania and UK, it exceeds 20%; in other countries it still remains low. Even if in some countries
the female representation is slowly increasing along the last six years, the relative growth does not exceed 5% at the
Bachelor’s level and 7% at the Master’s level.

¢ Inthe majority of the countries included in this report, excluding Denmark, Finland, Greece, Ireland, the Netherlands,
Portugal, Switzerland and the UK, the number of students graduating every year is less than half the number of new
enrolled students. Students in Informatics are either taking an unusually long time to conclude their studies
successfully or not concluding them at all. We don’t know how completion rates compare with other disciplines.

e The status of faculty varies considerably across Europe. The salaries vary even more. Our detailed study of the
salaries of faculty in twelve European countries shows, for a similar faculty position, a difference in salaries that can
reach a factor of ten or more. For example, a full professor at the top level receives, in some countries, the salary of
a high-level industry executive, whereas in others the compensation is more comparable to that of a junior engineer
in the IT industry.



1 Introduction

The quality of higher education in Informatics, the science behind IT?, is critical to the future of Europe. Safeguarding
and improving this quality is of paramount concern to the Informatics community; it is part of the mandate of
Informatics Europe, the association of university departments and industrial research laboratories in the field, to
help achieve this goal.

Any coherent attempt at improvement must begin with a clear understanding of the current situation, supported
by credible qualitative and quantitative data®. Examples of fundamental questions that can only be answered
seriously by relying on such data include:

e What exactly makes up an Informatics education program, and under what other names can such programs
be found?

e What degrees are available, and how do they compare across countries?

e How many students are studying for such degrees?

e How have these student numbers evolved in response to the ups and downs of the economy and of the
popular perceptions of IT, for example as a result of concerns about outsourcing?

e Are there significant differences in the state of education in different European countries? Differences with
other industrialized countries such as the USA, Japan, or Australia?

e What are typical salaries in Informatics for PhD students, postdoctoral researchers, assistant professors,
associate professors, full professors and other ranks for educators and researchers?

The example of the Computing Research Association’s surveys in the USA — such as the annual “Taulbee Survey”
on Informatics PhDs — shows that providing well-supported data can play a crucial role in the development of the
community and the discipline, and form the basis of informed decisions by policymakers.

Until the publication of the first Informatics Europe Key Data report in 2013, there had not been any concerted
effort at a Europe-wide collection of data that would permit answering such questions on a trans-national basis.
Some national repositories of data exist, but they do not readily give a general European perspective: they can be
hard to find; they are at different levels of advancement, some detailed, others partial; they do not necessarily
measure exactly the same things, sometimes with subtle differences; they are based on different methodologies;
and, naturally enough in light of Europe’s diversity, they use different languages.

The present report is the continuation of this concerted effort to provide the European Informatics community with
solid information on the state of higher education. It concentrates on the following key aspects:

e Detailed description of the different national higher education systems (Section 3).
e Student enrolment and gender information (Section 4).

e Degrees awarded and gender information (Section 5).

e Academic positions (Section 6).

e Academic salaries (Section 7).

e Names of the “Informatics” subjects in various countries (Appendix A).

e List of higher education institutions teaching Informatics (Appendix B).

In this seventh edition we are including three new countries: Czech Republic, Norway and Portugal and a new
subsection presenting the data for all students enrolled in Doctoral (PhD) programs. We hope to continue
expanding the country scope in the following years, with the rule that countries can only be included under the
condition that precise, verified data is available. We welcome contributors willing to work on providing such data.

! Another term for Informatics, prevalent in the USA, is “Computer Science”. For other alternative names, see Section 3.
2 Here and in the rest of this report we follow the practice of using “data” as a singular noun.



2 Sources of data

2.1 Methodology

There is no European-wide source for data relative to the topics of this report. It consequently relies on national
data repositories. Not all countries, however, have equally accessible and credible repositories.

One possible choice would have been to attempt to cover all European countries, using whatever data one can find
in each case. The clear disadvantage of this approach is that the quality of the result may be determined by the
quality of the weakest source. Instead, the choice was made to limit the study to countries for which reliable
statistical data was available in accessible form. To complement this approach, some extrapolations are made to
the Europe-wide situation, using simple indicators; these are only extrapolations, and should be viewed with
caution.

The methodologies for data collection, analysis and reporting (documented on the web site of the organizations
consulted) vary, adding to the general difficulty of cross-country comparisons.

2.2 Data sources for student enrolments, degrees, subjects and institutions

For student enrolments, degrees, subjects and institutions (Sections 4 and 5, Appendices A and B) the report
concentrates on twenty one countries, for twenty of them data is available from official organizations:

e Austria: Bundesministerium fiir Wissenschaft, Forschung und Wirtschaft (www.en.bmwfw.gv.at)

e Belgium: Conseil des recteurs (www.cref.be); ETNIC (www.etnic.be), Onderwijs en Vorming
(www.ond.vlaanderen.be/hogeronderwijs)

e Bulgaria: INFOSTAT of the National Statistical Institute
(https://infostat.nsi.bg/infostat/pages/module.jsf?x_2=3&lang=en)

e Czech Republic: Cesky statisticky ufad (www.czso.cz), Ministry of Education, Youth and Sports
(www.msmt.cz)

e Denmark: StatBank Denmark (www.statbank.dk)

e Estonia: Eesti Hariduse Infosiisteem (www.haridussilm.ee)

e Finland: Opetushallinnon tilastopalvelu Vipunen (www.vipunen.fi)

e Germany: Statistisches Bundesamt (www.destatis.de)

e Greece: EAAnvikn Ztatiotikn Apxn (www.statistics.gr)

e lIreland: Higher Education Authority (www.hea.ie)

e ltaly: Ufficio di Statistica - Ministero dell’Instruzione, dell’Universita e della Ricerca (statistica.miur.it)

e latvia: Izglitibas un zindtnes ministrija (www.izm.gov.lv), Centrala statistikas parvalde (www.csb.gov.lv)

e Lithuania: Oficialiosios statistikos portalas (osp.stat.gov.lt)

e Netherlands: Dienst Uitvoering Onderwijs (duo.nl)

e Norway: Norsk senter for forskningsdata (NSD) - Database for statistikk om hggre utdanning (DBH)
(dbh.nsd.uib.no)

e Poland: Gtéwny Urzgd Statystyczny (stat.gov.pl/obszary-tematyczne/edukacja)

e Portugal: Dire¢cdo-Geral de Estatisticas da Educa¢do e Ciéncia (www.dgeec.mec.pt)

e Spain: Estadisticas Universitarias. Ministerio de Educacién, Cultura y Deporte (www.mecd.gob.es/servicios-
al-ciudadano-mecd/estadisticas/educacion/universitaria/estadisticas.html)

e Switzerland: Bundesamt fiir Statistik (www.bfs.admin.ch)

e UK: Higher Education Statistics Agency (www.hesa.ac.uk)

The data provided by these sources are public-domain except in the UK, where HESA sells its reports [UK1]. For
Romania, differently than all other countries in this report, the data was collected by direct personal contact with
all the Deans of Informatics Faculties in the country.



For the list of institutions (Appendix B), several sources were consulted in each country, including references AT1-
AT2, BE1-BE2, BG1, DK1-DK2, FI1-FI2, GE1-GE3, IT1, LT1, NE1-NE2, NE4, NO3, PL1, PT3, SW1-SW3, UK1-UK3,
university websites and national contacts.

Like its previous editions, this report includes statistics not only from traditional “Research Universities” but also
from “Universities of Applied Sciences”: Fachhochschulen (Austria, Germany and Switzerland?), Hautes Ecoles
(Belgium French community), Hogescholen (Belgium Flemish community and The Netherlands), Kosexcu (Bulgaria),
Vysoké skoly neuniverzitni (Czech Republic), Rakenduskérgkoolid (Estonia), Ammattikorkeakoulujen® (Finland),
Professionshgjskolerne (Denmark), Institutes of Technology (Ireland), Kolegija (Lithuania), Hgyskoler (Norway),
Politécnico (Portugal).

These institutions [EU1], known by different names in different countries (a common English translation is virtually
impossible) have a common profile, they do offer profession- (or vocation-) oriented higher education studies. In a
few countries only at Bachelor’s level, but in most, studies at Bachelor’s and Master’s level. Excluding Ireland,
Norway and Portugal, where Institutes of Technology, Hgyskoler and Politécnico perform research and do offer PhD
studies in Informatics, in all the other countries included in this report, UAS do not offer PhD studies and in general
do not perform scientific research. In Estonia, most Universities of Applied Sciences are part of Research
Universities and have common professors and teaching staff.

Omitting enrolled students and graduates from these institutions would have an important downward effect on
the reliability of this report since a significant proportion of Informatics students (e.g. the majority in Belgium,
Germany, Finland, Netherlands and Switzerland, more than half in Estonia, Ireland, Portugal) study in such
institutions. In addition, it would skew comparisons with the UK, where “polytechnics”, formerly the equivalent of
Universities of Applied Sciences, no longer exist as a separate category, having as a result of the Further and Higher
Education Act 1992 been either turned into universities or incorporated into existing ones [UK4].

2.3 Data sources for salaries

For salaries (Section 7), reported at the level of PhD Candidate, Postdoctoral Researcher and several Professor
ranks, the present report is based on data from Austria, Belgium, Czech Republic, Estonia, France, Germany, Greece,
Italy, Latvia, Lithuania, the Netherlands, Poland, Portugal, Romania, Spain, Switzerland and the UK. In most of these
countries information on the base gross salaries of academics is publicly available and reported by higher education
and research ministries, academics associations, unions, or directly by the universities. The only four exceptions are
Czech Republic, Latvia, Lithuania and Estonia. In Czech Republic and Latvia, the salary data was collected by directly
interviewing representatives of a number of selected relevant institutions. In Lithuania, the numbers for professor
salaries were taken from the polling conducted by the local news agency among state Lithuanian Universities. In
Estonia, the data was provided by all institutions offering Informatics higher education studies in the country. We
report salaries for academic positions at traditional research universities, salaries paid at Universities of Applied
Sciences were not included in this report, except for Estonia where teaching positions and employment conditions
are exactly the same in both kind of institutions.

3 For discussions of institutions, programs and degrees in Switzerland, we rely on English terminology when in common use,
or otherwise on German terminology. French and Italian equivalents of these terms are used in the corresponding regions.
4 For discussions of institutions, programs and degrees in Finland, we rely on English terminology when in common use, or
otherwise on Finnish terminology. Swedish equivalents of these terms are used in institutions where the primary language of
instruction is Swedish.
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2.4 A general warning

This report has chosen, as noted, precision and exactness over generality. We have limited ourselves to countries
and parameters for which reliable official data was available®. We have high confidence in the quality of the results
presented here, and ask the reader to be wary of hasty reactions if some results do not immediately seem
believable. Even if you think you know the situation in your country inside out, and a particular figure does not
“look right”, please remember the following observations:

e Do not jump to conclusions after reading the results in a table without consulting the notes that follow it.
This comment is particularly important for the salary tables of Section 7, since salary and career conditions
vary considerably across countries.

e Student numbers comparisons must take into account the differing definitions of universities, in particular
the notion of “University of Applied Sciences” as it exists in some of the countries surveyed.

e All numerical information comes from official governmental sources®. In some cases, colleagues told us that
they had doubts about some of the resulting figures. Our view has been that, whatever their possible
limitations, we were better off trusting government statistical offices than relying on private sources.

Genuine errors may of course have crept in, and we will be grateful to receive corrections.

> The two exceptions, clearly marked as such, are the rough extrapolations in Sections 4.5 and 5.5.
6 Here too exceptions are marked clearly, for example with the mention “X, personal communication”.



3 Systems of Higher Education

In the United States, another major region with a modern, advanced, influential and prestigious network of
universities’, the system of higher education is well-understood. It is also homogeneous in the sense that most
universities rely on a considerable collection of common rules, practices, conventions and assumptions, covering
the definition of degrees, the modes of recruitment, the role of universities, the status of faculties and other
essential ingredients of the structure of higher education. Most features of this system also apply to Canada.

Europe knows no such consistency. Universities as they exist in Europe today are the result of an evolution that is
not only long and prestigious, going back to the eleventh and twelfth centuries (Bologna, Paris, Oxford, Salamanca
and many others); Europe can lay claim to the invention not only of the notion of University but also of the modern
research-oriented (“Humboldtian”) University. This long and prestigious history has led to diversity, compounded
even more in the twentieth century by the application, in the eastern part of the continent, of a Soviet-influenced
model, where research occurs in part in academies of sciences rather than universities.

As in other spheres of social activity, this diversity and the richness of national traditions is part of Europe’s
strengths, but it also complicates analysis (as it complicates cooperation). This section provides some background
on the specifics of education among the countries surveyed in the rest of the report.

The discussion makes frequent references to the “Bologna” process, a wide-ranging effort to harmonize European
Union systems of higher education, started by a meeting of education ministers in Bologna in 1999 [EU2]. Most
European countries (including non-EU members such as Switzerland) have adopted the Bologna standards or are
still in the process of consolidating them.

In many European countries, Universities of Applied Sciences (UAS) with more profession (or vocation)-oriented
studies have a key role in preparing students for the job market and in a number of countries are responsible by
graduating the majority of Informatics professionals (see Section 2.2).

3.1 Austria

Austrian degree programs are offered by traditional (research) Universities (Universitidten) and by UAS
(Fachhochschulen). Their contents and objectives are defined by the universities and are subject to approval by the
ministry of education. Universities can be public or private but in either case they have to be consistent with the
ministry’s requirements.

A diploma from the secondary school (=Matura) is required as general qualification for university admission.
Traditional universities do not require any additional entrance exam in Informatics; UAS may apply their own
requirements.

Higher education in Austria is organized according to the Bologna agreement in three levels (this is the case for
traditional Universities and also for UAS):

e Bachelor’s program (three years)
e Master’s program (two years)
e PhD program (minimum three years)

Only traditional Universities have the authorization to award doctoral degrees. PhD Candidates (Prddocs) can be
financed by the university. In this case, they are employed as Universitdtsassistent. Or, they can be financed by
grants, funds or industrial cooperation and be employed as Forschungsassistent/Projektassistent. There are also
PhD Candidates who are not funded at all and who do not have any employment contract.

7 Other obvious examples of such networks exist in Australia, Japan and Singapore.



The same system applies for Postdoctoral Researchers (postdocs) who can be employed as Universitdtsassistent or
Forschungsassistent/Projektassistent, depending on their funding source.

The academic year in Austria is divided into semesters (winter and summer semester) and starts in October. Degree
programs may start in the winter semester only (= October), or they can start both in winter and summer semester
(= March).

Higher education in Informatics is usually provided at faculties of Informatics, faculties of sciences, faculties of
engineering, and to a smaller extent at other areas.

At Bachelor’s and Master’s level there are numerous degree programs with different names.
Depending on the degree program the following degrees are awarded:
At the Bachelor’s level:
* Bachelor of Science
At the Master’s level:

¢ Diplom-Ingenieur/Diplom-Ingenieurin (Dipl.-Ing / D1), comparable with Master of Science
¢ Master of Science

The course load for a Bachelor’s program is 180 ECTS in total, for a Master’s program 120 ECTS, and for a PhD
program 180 ECTS. For all three degree programs a final thesis has to be submitted.

To the best of our knowledge internships within a company are not required, although a lot of computer science
students work in the field of Informatics either during their holidays or they work part-time during the year.

3.2 Belgium

In Belgium, the higher education system is not unified across the independent communities (Flemish, French and
German-speaking communities) that have their own competencies, including their own legislation on education.
Each community thus has its own Ministry of Education, even though some educational matters remain the
responsibility of the federal government. Below we describe the higher education system in the two main
communities Flanders (Flemish) and Wallonia (French).

Higher education in both the Flemish and French communities is organized according to the Bologna agreement in
three main cycles:

e Bachelor’s program (1% cycle, typically three years)
e Master’s program (2™ cycle, typically two years)
e PhD program (3™ cycle, minimum three years)

Bachelor’s and Master’s programs are offered by Universities (Universiteit in the Flemish community, Université in
the French community) and University Colleges (Hogescholen in the Flemish community, Hautes Ecoles in the
French community). Universities focus on research and teaching and offer also post-graduate programs including
PhD, which are not offered by University Colleges. University Colleges focus more on professional training and offer
professional Bachelor’s (in a few cases academic Bachelor also) and Master’s programs. In addition, specialized
architecture and arts schools (Ecoles Supérieures des Arts) also exist. Universities and University Colleges cooperate
intensively forming the so called "Associatie" in the Flemish area and “Péles Académiques" in the French area. These
associations are formed by one university and at least one university college. Most Bachelor’s programs are offered
in the language of the region, although a few internationally oriented programs are offered (fully or partially) in
English. Master’s programs are offered in Dutch, French or English.



Bachelor’s programs can have a professional or an academic orientation. Both require a study program of at least
180 ECTS credits and take minimum three academic years to be completed. The difference lies in the general goal
of the degrees: professional Bachelor’s (e.g. office management, education, commerce, agriculture, health and
rehabilitation, social work, applied Informatics, applied arts or the media) are more practice-oriented and focus on
the competences necessary for certain professions, whereas academic Bachelors are aimed at providing the learner
with theoretic knowledge for further studies at a Master’s level. Academic Bachelor’s programs are offered mainly
by Universities and a few University Colleges while professional Bachelor’s programs are offered exclusively by
University Colleges. Some University Colleges also offer profession-oriented specialisation programs for holders of
a Professional Bachelor’s Degree. These advanced Bachelor’s programs comply at least 60 ECTS credits.

Master’s programs are characterized by the integration of education and research and a Master's dissertation. They
mostly consist of 120 ECTS credits, sometimes 60, depending on the field of study, and therefore typically take two
(sometimes one) academic years to complete. These programs aim to bring the student to an advanced level of
knowledge and competences in a specific field of study. There are also a few profession-oriented Master’s programs
offered in University Colleges that do not focus on research.

Post-initial degrees exist at Bachelor’s and Master’s level. Advanced Bachelor’s programs are professional post-
initial courses for specialisation. Prerequisite is a Bachelor’s degree. Advanced Master’s programs are academic
further studies in which students can enrol after obtaining a Master’s degree. They aim to deepen the knowledge
and/or competences in the specific field of study. Both advanced programs require at least 60 ECTS credits and
mostly take one academic year to complete.

PhD programs (also called “doctoral programs”) lead to the degree of doctor, after successful completion of
independent scientific research and defence of a doctoral thesis. Enrolment at doctoral programs degrees is based
on several conditions, among which holding a Master’s degree. The degree of doctor is only awarded by
Universities.

For Bachelor’s programs (both professional and academic) the general admission requirement is a secondary
school-leaving certificate, the “diploma van secundair onderwijs” in the Flemish region or the “certificat
d'enseignement secondaire supérieur” in the French region. Compatible certificates from foreign countries, when
officially recognized on the basis of a community decree, a Belgian law, a European directive or an international
convention, also grant access to Bachelor’s programs. Admission may also be granted to foreign students, after
individual assessment of their secondary education diploma.

Academic Bachelor’s degrees give direct access to Master’s programs. Some Master’s degrees will give access to
advanced Master’s programs (at least another 60 ECTS credits), in some cases after a preliminary examination. In
the Flemish region, professional Bachelor’s degrees may give access to some Master’s programs after a bridging
program. The program and study workload will be determined by the institution board, with due consideration for
individual skills, working experience, qualifications and competences of the student after an evaluation interview.
Foreign higher education degrees give access to Master’s programs (including advanced Master’s programs) if the
higher education institution boards consider the foreign higher education degree equivalent to the Flemish/French
community degree.

Doctoral programs are open to graduates with a relevant Master’s degree, in some cases after a preliminary
examination (depending on the study field). Foreign higher education degrees give access to doctoral programs if
the university board considers the foreign higher education degree equivalent to a Flemish/French community
Master’s degree. The admission may still depend on a preliminary examination.

With the exception of a few small colleges, all universities and university colleges in Belgium are publicly funded. In
Flanders, colleges receive subsidies based on their teaching activities (including the number of students) and
universities receive subsidies based on their teaching activities and research output. In the French-speaking
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community, funding is based on the number of students but the total budget allocated to universities and colleges
is fixed, irrespective of the number of students.

3.3 Bulgaria

Under the Higher Education Act (1995), higher education in Bulgaria is provided by the following institutions:
universities (yHusepcumemu), specialized higher education institutions (cneyuanusupaHu sucwu y4unuwa) -
academies (akademuu), institutes (uHcmumymu), and colleges (konexcu) [BG2]. Currently, there are approximately
52 recognized higher education institutions which may be public (state owned) or private. Universities provide
training in a wide range of subjects in professional areas within at least three of the four major branches of science
- humanities, natural sciences, social sciences and technical sciences and may offer Bachelor's, Master's and
Doctoral degrees. Specialized higher education institutions offer degrees (Bachelor’s, Master’s or Doctoral) in one
of the major areas of science, arts, physical education, and military science and their appellation typically signifies
the specific area in which they train specialists. Colleges typically offer “Professional Bachelor’s” degree
(npogpecuoHaner b6akanasvp). Colleges may be also established within the structure of a university or of a
specialized higher education institution accredited for the professional areas or majors of regulated professions.

The higher education system is organized according to the Bologna agreement on three levels:

e Bachelor’s programs (include two levels: “Professional Bachelor” and “Bachelor”);
e Master’s programs;
e Doctoral programs.

The National Evaluation and Accreditation Agency is charged with accreditation of Bulgarian higher education
institutions and Bachelor’s, Master’s, PhD programs [BG1].

A "Professional Bachelor’s" program is offered by independent colleges and colleges within universities or
specialized higher education institutions in different fields of study, including ICT. The education provides
specialized professional training and lasts at least three years (180 ECTS). A Bachelor’s program (6akanaswp) is
offered by universities and specialized higher education institutions in all fields of study. Its normal length is 4 years
(at least 240 ECTS). To be admitted to a Bachelor’s/Professional Bachelor’s program students must have successfully
completed secondary education and state matriculation examinations. Sometimes, higher education institutions
may hold additional admission exams or tests.

After receiving a Bachelor’s/Professional Bachelor’s degree students may be admitted to a Master’s program
(maeucmvbp). A Master’s degree is awarded after completion of at least 300 ECTS (5 years of education) on the total.
The holders of a Professional Bachelor’s degree have to complete a study load of at least 120 ECTS, holders of a
Bachelor’s degree have to complete a study load of at least one year (60 ECTS) or one year and a half (90 ECTS).

Doctoral studies are offered by universities in all fields of science, specialized higher education institutions or
research organizations accredited for the specific program. There are full-time, part-time and individual-plan
Doctoral programs. A full-time studies and individual-plan studies last up to three years; part-time studies and
distance learning have a duration of up to 4 years. In exceptional circumstances the duration can be extended, but
by no more than a year. A Doctoral degree (dokmop) can be acquired by a holder of a Master’s degree after a
successful defense of a dissertation.

Grades

Students' knowledge and skills are graded on the basis of a six-grade system comprising of: Excellent (6.00), Very
Good (5.00), Good (4.00), Fair (3.00) and Poor (2.00). The grade of at least Fair (3.00) is required for an
examination to be successfully passed.
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Ranking system

In Bulgaria there is a developed ranking system, called “Bulgarian University Ranking System”, supported by the
Ministry of Education and Science. It has been developed to support education service users in their choice of a
university. The 2017 updated version of the system contains information on 51 accredited universities in Bulgaria,
which offer education in a variety of majors that have been grouped into 52 professional fields. Depending on the
individual priorities and needs of each user, the system allows for producing comparisons and rankings of different
scope and type in each professional field [BG3].

3.4 Czech Republic

In Czech Republic there are two types of higher education institutions (vysoké skoly): university and non-university.
Universities provide all types of degree programs whereas non-university higher education institutions provide
mainly Bachelor’s degree programs and may also carry out Master’s degree programs [CZ1]. Both types of
institutions may be public, private or state. Public and private higher education institutions come under the
responsibility of the Ministry of Education, Youth and Sports, while state institutions are under the responsibility of
the Ministry of Defence and the Ministry of Interior.

The higher education system is organized according to the Bologna agreement in three levels: Bachelor’s, Master’s
and Doctoral (PhD). Bachelor’s degree programs (bakaldrsky studijni program) take from 3 to 4 years (180-240
ECTS credits) to complete, and end with a final state examination. Part of the examination is usually the defence of
a Bachelor’s thesis. Graduates are awarded an academic degree of Bakaldr uméni, Bachelor of Fine Arts (BcA.), in
the field of fine arts or Bakaldar, Bachelor (Bc.), in other fields.

Master’s degree programs usually take from 1 to 3 years (60—180 ECTS credits) of study after a Bachelor’s degree
program or, in the case of a long-cycle Master’s program, 4 to 6 years (240-360 ECTS credits) of study from the
beginning of the university studies. To obtain the degree, students should take a final state examination and defend
a Master’s thesis. The following academic degrees are awarded depending on the filed of study:

e InZenyr (Ing.), Engineer, in the fields of economics, technical sciences and technologies, agriculture,
forestry and military education;

e InZenyr architect (Ing. arch.), Engineer Architect, in the field of architecture;

e Doktor mediciny (MUDr.), Doctor of Medicine;

e Zubni lékar (MDDr.), Dentist;

e Doktor veterinarni mediciny (MVDr.), Doctor of Veterinary Medicine;

e Magistr uméni (MgA.), Master of Fine Arts;

e Magistr (Mgr.), Master, in other fields.

Holders of the Magistr degree can take an advanced (rigordzni) state examination in the same field of study and
obtain the titles of JUDr. (doktor prdv, or Doctor of Law), ThDr. (doktor teologie, or Doctor of Theology), RNDr.
(doktor prirodnich véd, Doctor of Natural Sciences), or PhDr (doktor filozofie, or Doctor of Philosophy), PharmDr.
(doktor farmacie, or Doctor of Pharmacy) [CZ1]. These degrees gained after graduation or after graduation and
rigorous examination are popularly called small doctorate (maly doktordt) [CZ2].

However, they are not comparable and should be clearly distinguished from traditional Doctoral (PhD) degrees
gained after the 3-4 years’ doctoral degree program (180-240 ECTS credits). Graduates who successfully passed
the doctoral state examination and defended a thesis are awarded one of the following academic degrees: Doctor
(Ph.D.), Doctor, or Doktor teologie (Th.D.), Doctor of Theology. Doctoral degrees can be awarded only by accredited
Universities. The accreditation is granted for a period of 4 to 8 years by the National Accreditation Bureau for Higher
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Education. Only universities with significant scientific performance and with the necessary number of full professors
in a field of study can award PhD degrees in the given field.

Admission

A general prerequisite to be admitted to a Bachelor’s degree program or exceptionally to a long-cycle Master’s
degree program is to hold a diploma from the secondary school (i.e., successfully passing the final examination,
maturita). Each university itself determines the number of admitted students and the admission procedure [CZ1].
Most degrees are in the Czech language, but lectures in selected subjects may be in English. Recently, higher
education institutions have started offering entire study programs in English.

3.5 Denmark

Danish higher education institutions (HEIs) use the European Credit Transfer System (ECTS) for measuring study
activities. 60 ECTS correspond to one year of full time study. Public HEIs are regulated by national legislation
concerning degree structures, teacher qualifications and examinations. All programs are accredited by national,
independent accreditation agencies and the Accreditation Council.

There are four types of institutions offering higher education programs, each with well-defined profiles:

e Academies of Professional Higher Education (Erhvervsakademi) offering professionally oriented first cycle
degree programs.

e University Colleges (Professionshdjskole) offering professionally oriented first cycle degree programs.

e Research Universities (Universitet) offering first, second and third cycle degree programs in all academic
disciplines.

e University level institutions offering first, second and third cycle degree programs in subject fields such as
architecture, design, music and fine and performing arts.

Most of the HEIs are regulated by the Ministry of Science, Innovation and Higher Education. The Ministry of Culture
regulates a small number of HEIs offering first, second and third cycle degree programs in fine and performing arts.

Degrees

The Academy Profession degree is awarded after 90-150 ECTS and includes a period of work placement of at least
15 ECTS. The programs are development-based and combine theoretical studies with a practical approach. The
Danish title is “field of study” followed by the abbreviation AK and the English title is AP Graduate in “field of study”.

The Professional Bachelor’s degree is awarded after 180-240 ECTS and includes a period of work placement of at
least 30 ECTS. The programs are applied programs. They are development-based and combine theoretical studies
with a practical approach. The Danish title is Professionsbachelor i [field of study] and the English title is Bachelor
of [field of study].

The Bachelor’s degree from a University is awarded after 180 ECTS. The programs are research-based and are
offered in all scientific fields. The Danish title is Bachelor (BSc) i [field of study] and the English title is Bachelor (BSc)
of Science in [field of study].

The Master’s degree is awarded after 120 ECTS. The programs are research-based and are offered in all scientific
fields. The Danish title is abbreviated to Cand.[latin abbreviation of academic area] i [field of study]. The English
title is Master of Science (MSc) in [field of study].

The PhD degree is awarded after 180 ECTS. PhD programs are offered by the Universities and some university level
institutions offering degrees in the artistic and cultural field.
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Admission and progression

General access to higher education in Denmark requires an Upper Secondary School Leaving Certificate or
comparable qualifications. Admission to some particular programs requires entrance examination or submission of
a portfolio of artistic work.

Completion of a short-cycle degree qualifies students for admission to a first cycle program. Holders of an Academy
Profession degree can obtain a Professional Bachelor’s degree within the same field of study through a top-up
program. Completion of a first cycle degree qualifies students for admission to the second cycle.

The 7-point grading scale is used in all state-regulated education programs as of September 2007 is the 7-point
grading scale. Apart from the 7-point grading scale, pass/fail assessment may also be used. 2 is the minimum grade
for passing an exam.

3.6 Estonia

Degree programs in Estonia are offered by traditional (research) Universities (Ulikoolid) and UAS
(Rakenduskdrgkoolid). Universities can be public or private, in either case they have to meet the requirements of
the Ministry of Education and Research.

The higher education system is organised according to the Bologna agreement on three levels:

e Bachelor’s programs (three years)
e Master’s programs (two years)
e PhD programs (three to four years)

Any student with a secondary-level education certification can apply to a university. Universities may require
entrance exams, tests, and interviews. Most of the Bachelor-level ICT programs are provided in Estonian. Estonia
provides Master’s and PhD students a rather broad range of internationally recognised English-based degree
programs. Since the 2012/2013 academic year, higher education is free of charge in Estonia for those studying full
time and in Estonian. However, there is a wide range of opportunities to study free of charge also in English,
especially in ICT faculties.

Bachelor’s studies are the first level of higher education. The nominal length of studies is generally three years with
180 ECTS credits, and in a few disciplines, is up to four years with 240 ECTS credits. Graduates who have completed
their studies are awarded a Bachelor’s degree. The ICT Bachelor’s programs include a final thesis, which is usually
8-10 ECTS.

The admission requirements to Master’s programs include the Bachelor’s degree or an equivalent level of
qualification. The nominal length of studies is one to two years with 60 to 120 ECTS credits, but combined with the
first cycle at least five years and 300 ECTS credits. The ICT Master’s programs include a thesis that must be prepared
during the studies, usually during the second year and in parallel with courses.

Only research universities are authorised to award doctoral degrees. Although the universities of applied science
are allowed to award Master’s degrees, currently all of the ICT Master’s programs are offered by traditional
(research) universities.

Public and private higher education institutions are regulated by national legislation concerning degree structures
and teacher qualifications. All programs have to be accredited by a national, independent accreditation agency:
Eesti Kérghariduse Kvaliteediagentuur (Estonian Higher Education Quality Agency). This agency is responsible for
conducting institutional accreditation of higher education institutions and quality assessment of study program
groups. Within the assessment process for study program groups, it is assessed whether the programs correspond
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with the current legislation and the national and international standards, including the quality of theoretical and
practical training, the qualifications of the teaching and research staff, as well as the availability of the necessary
resources.

Professional programs include a mandatory practical internship corresponding to 15% of the total ECTS of a
particular program. A practical internship is also required in Bachelor’s and Master’s programs, but the amount of
time is defined by the specific program. The typical duration of the internship is 1-2 months, and the typical number
of credits varies from 3—12 ECTS.

Admission requirements to PhD programs include the Master’s degree or an equivalent level of qualification. It is
not possible to apply to PhD studies having only a Bachelor’s degree. In the 2016/2017 academic year, the principles
for admission to PhD studies in the ICT faculties will change. Admission to PhD studies will take place by means of
a competition, which is based on PhD thesis topics approved by the university.

A doctoral degree is granted after completion of the respective doctoral curriculum and doctoral thesis defence.
Additionally, it is necessary to publish in leading international peer-reviewed scientific journals. The dissertation
defence is usually public. The expected size of the defence committee is at least 5-6 members. The requirements
for the defence committee differ by university. The main rules specify that at least one members of the committee
should come from outside Estonia, the defence committee shall include members with a doctoral degree or an
equivalent qualification.

3.7 Finland

Degree programs in Finland are offered by traditional research Universities (yliopisto) and Universities of Applied
Sciences (ammattikorkeakoulu, AMK). Universities focus on scientific research and theoretical education and have
the right to award doctoral degrees. By contrast, UAS are mainly multidisciplinary and regional higher education
institutions that offer a pragmatic education putting the emphasis on applied research and development. In
addition, UAS do not offer doctoral programs.

In total, there are fourteen Universities in the Ministry of Education and Culture sector. Two of them are
foundations pursuant to the Foundations Act and the others are public corporations. Twenty-three Finnish UAS
operate as public limited companies in the Ministry of Education and Culture's administrative branch. In addition
to these, the universities include Maanpuolustuskorkeakoulu (National Defence University) which is part of the
Finnish Defence Forces, Hogskolan pd Aland (Aland University of Applied Sciences) in the self-governing Province
of Aland, and Poliisiammattikorkeakoulu (Police University College) which operates under the mandate of the
Ministry of the Interior.

The objectives, extent and overall structure of degrees and specialization studies offered at Universities and UAS
are defined by the following government decrees:

e The Government Decree on University Degrees (794/2004 with amendments 561/2005, 1136/2009,
967/2010, 351/2011, 421/2012, 1039/2013, 1439/2014);

e University Act (558/2009 with amendments up to 644/2016);

e The Government Decree on UAS (1129/2014).

Within the framework of these regulations, Universities and UAS decide independently on the detailed content and
structure of their degrees, as well as on their annual curricula and forms of instruction.

Finland has two official national languages, Finnish and Swedish. In most institutions, the primary national language
of instruction is Finnish. However, at Abo Akademi University, in the Hanken School of Economics, Arcada UAS,
Novia UAS, and Aland UAS, the primary national language of instruction is Swedish. The University of Helsinki and
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the Engineering Schools of Aalto University provide bilingual education. In most research universities, almost all
MSc programs are taught in English, and several English-language BSc programs are also available, both in the RU
and the UAS.

Admission

In Finland there is restricted entry, “numerus clausus”, to all fields of study, as there are more applicants than there
are places available, as determined in performance negotiations between the Ministry of Education and Culture
and the higher education institutions.

Each higher education institution decides on which students it admits as well as on the criteria on the basis of which
students are selected for admission. In general, access to first cycle higher education programs requires a Finn