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YAK911.3:378:338.4

TRANSFORMATION OF THE LVIV HIGHER EDUCATION MARKET
IN THE CONTEXT OF IT INDUSTRY DEVELOPMENT

Myroslav Biletskyi, Iryna Vanda, Liubov, Kotyk
Lviv Tourism and Economics Institute, Ivan Franko National University of Lviv, Lviv

In the current functioning of higher education, market drivers - the ratio of demand (abiturients as
potential consumers) and supply (institutions of higher education as providers of educational services) - are
important regulators of development. An overview of the IT industry of Lviv in the all-Ukrainain level, and its
role as a component of the economy are given. The opening of IT specialties of educational level «bachelor» in
higher education institutions of the city is presented. The leading institutions of higher education of the city
are determined according to the offer of specialties and demand of abiturients, rating among the institutions
of Ukraine. The role of private higher education institutions and IT companies, IT Cluster in particular, in the
development of special higher education is highlighted.According to the results of the entrance campaign in
2019, the features of demand and supply of higher education in IT specialties were reviewed. Challenges and
further directions for higher IT education development are considered.

Key words: higher education market, higher education institutions, IT specialties, IT industry, Lviv.

TPAHC®OPMAIIIAA PUHKY BUIIIOI OCBITH M. JIbBOBA
Y KOHTEKCTI CTAHOBJIEHHA IT-IHAYCTPII

Mupocaae bineywkuii, Ipuna Banda, /lln6oe Komuk
JIbgiscobKull iHcmumym eKoOHOMIKU I mypusmy,
JlvgiscbKkull HayioHaabHU yHigepcumem imeHi Ieana ®parka, M. Jbeis

AHoTanis: Y cyyacHoMy YHKIIOHYBaHHSI BUINOI OCBITH BaXKJIMBUMU PETYJSATOPAMU PO3BUTKY
BUCTYNAIOTh PUHKOBI MeXaHi3MM cHiBBiJjHOIIeHHs monuTy (a6iTypieHTH AK noTeHUiiHi crmokuBaui) Ta
npono3ulii (3akJiaAu BUILNOI OCBITH K HaJaBadi ocBiTHiX mocayr). HaBegerno orisax IT ingycTpii JIbBoBa y
3arajJibHOyKpaiHCbKOMY BUMIipi, oro 3HayeHHs $IK KOMIIOHEeHTa rocnogapctBa JlbBoBa. IIpociigkoBaHO
BiakpuTTs IT cneniasbHOCTEN OCBITHBOIO PiBHA «baKajaBp» Yy 3aKJaZax BUIOI OCBiTHM MicTa. BusHayeHo
NpOBiAHI 3akJyiaAu BHUILOI OCBITH MicTa 3a MNpoONO3uUIi€l0 cleljajJbHOCTEN Ta MONUTOM abGiTypi€eHTIB,
peNTHHIOM cepej 3akJjafiB YKpaiHW. BUCBIT/IEHO poJib NpUBAaTHUX 3akjaAiB ocBiTd, IT mignpuemMmcTs,
oco6uinBo IT KsacTepy, y po3BUTKY cClieliaJibHOI BUINOI OCBITH. 3a pe3yJibTaTaMH BCTyNnHOI Kamnawii 2019 p.
PO3KPUTO 0COGJMBOCTI MOMUTY Ta MPOMo3unii BUINOi ocBiTH 3a IT-cneniaibHOCTAMU. PO3T/ISHYTO BUKJIUKU
Ta N0JaJblli HaNpSAMKHU AJ15 po3BUTKY BULLol IT ocBiTu.

Kawuoei csaoea: pyvHOK BUILOI OCBITH, 3akjaany Bulol ocBiTH, IT cnenianbHocTi, IT-iHAYCTpIg,
M. JIbBiB.

Social transformation in Ukraine caused the changes in every branch of economy. In the
higher education the most visible features are commercialization of services, development of
private institutions, change of branch profile of higher educational institutions changes, growing
entrance for admission to the most prestigious specialties [2]. Despite this, higher education is one
from determinant of intelectual and innovative development of the region [7]. Information
technology (IT) plays a leading role in the modern economy and state development. It is the key to
the formation of the digital economy and the knowledge economy, it ensures effective functioning
of the country (e-government, e-administrative services) and the strengthening of national security
(digitalization of the military sphere), it is a means of bridging the socio-economic gap between
transition economies and developed countries of the world. The development of IT industry
contributes to the increasing investment attractiveness and global competitiveness of the country
as well as overcoming the corruption problems and shadow economy. IT stimulates innovative
development on the local level and helps to solve both regional and global socio-economic issues.

Information base of research - statistical data on entrance for IT specialties to higher
education institutions in Lviv [3], as well as analytical reports on the development of the IT
industry in Ukraine and Lviv. The results are obtained from the application of certain methods from
the groups [9], which are used in human-geographical research: philosophical (causes principle),
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general scientific (methods of analysis and synthesis, generalization) and specific scientific
(statistical method).

In Ukraine, the IT industry plays an important role in the country's economy and its
significance continues to grow (the share of IT in services exports has increased from 3.1% in 2011
to 20.1% in 2018). Out of 12.6 thousand registered legal entities that worked in the Ukrainian IT
industry, 52% of companies are located in Kyiv, 8% - in Kharkiv, 6% - in Dnipro. 5% of all legal
entities of the IT companies registered in the country are located in Lviv. Out of top 50 IT
companies in Ukraine, according to the DOU survey (January 2019), 48% have offices in Lviv, and
SoftServe, Eleks, Intellias have their headquarters in the city [8]. When talking about top three IT
companies and the number of employees they have in Lviv, 35% of people work in EPAM, 41.5%
are employed by GlobalLogic, 71.7% - by SoftServe [11]. By the type of services, 88.4% of Lviv IT
companies position themselves as outsourcing providers (N-iX, Perfectial, CoreValue, Conscensia,
Skelia, DevCom, etc.), 3.2% - as outstaffing providers (Smart Solution), 8.4% - R&D companies
(Mita-Teknik, Cypress Semiconductor, Leobit, etc.) [10, 12].

Lviv is the leader by the number of individual entrepreneurs operating in the IT industry
(12.1% of the national total in 2018). Mostly they work as remote employees of small and medium-
sized IT companies in the city or work freelance globally (Java, Python, C ++, Web, Scala specialists).
In 2017, they paid UAH 354.9 million of the flat tax as individual entrepreneurs working in the field
of information services and software development (11.2% of the national total). Overall, Lviv's IT
industry turnover amounted to 14.4% of the city's gross production and 7.2% of the regional total
(2017), and growth to 20% of the city's production in 2018-2019 [12]. The IT industry is growing
sector of city economy: in 2018 the turnover increase on 15%, and 23% in 2019 [12].

The development of the Lviv IT industry has raised the issue of professional training of its
specialists. Initially, this task was performed by the departments of applied mathematics of Ivan
Franko University of Lviv and Lviv Polytechnic National University. The demand for specialists on
the labor market led to the opening of the Computer Engineering and Information Technology
Department at the Lviv Polytechnic in 1995, since 2001 - a separate unit - the Institute of
Computer Science and Information Technologies has been training specialists in the fields of
Computer Science, Software Engineering, Publishing and Printing (Computer Technologies and
Systems of Publishing and Printing Productions), and Applied Linguistics. In 2003, the Ivan Franko
National University of Lviv opened the Faculty of Electronics and Computer Technologies, which
focused on the training of computer science, micro and nanoelectronics as well as information
technology design professionals. Specific directions of computer science education have been
launched since the 21st century at the Institute of Entrepreneurship and Advanced Technologies,
Lviv State University of Life Safety, etc. The adoption of the 2014 Law on Higher Education has
expanded the capacities of higher education institutions to launch new computer science education
programs that meet market requirements and stakeholder needs. As a result, as of 2019, a number
of programs, such as «Software Engineering», «Computer Science», «Information Technology»,
«Computer Engineering», «Data Analysis», «Cybersecurity», «Artificial Intelligence», and others,
opened in 11 higher education institutions of the region, nine of which are located in the regional
center (table 1).

The total licensed volume of admissions for IT degrees (Bachelor's degree) amounted to
2,730 places in 2019, which is 15% more than in 2018. Such an increase was fostered by the
greater cooperation between Lviv’s higher education institutions and the Lviv IT Cluster as well as
the growing interest of the state in the development of the IT industry (increase in the number of
state scholarships in the fields of computer science, information systems and technologies,
cybersecurity; implementation of the «European educational initiatives» project), the need of the
society for the professions of the future (the competition for one licensed place in «Information
systems and technologies» is 2.7-10.0, in «Cybersecurity» - 4.5-5.6, in «Systems analysis» - 5.8-
6.8, in «Software engineering» - 4.6-11.9).

Higher education institutions in Lviv have the largest licensed volume of admissions in the
directions of «Computer science» (50.6% of the total 2019 admissions) and «Information systems
and technologies» (10,8%). The share of new programs is currently low in the total volume of the
licensed admissions («Systems analysis» - 7.7%, «Cybersecurity» — 12.2%), which is caused by the
small number of teaching professors specializing in these fields.
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Table 1
Higher IT Education in Lviv, Bachelor’s Degree, 2019
Specialties (licensed admissions/number of applications)
Informatio
Higher education institution SofMare Computer n Systems Cyber- Computer Corpputer Systems
Engineer- | Engineer- and securit Sciences Sciences Analvsis
ing ing Techno- Y and IT y
logies

;‘r’:i‘;z’sli}gec}‘mc National 133/1932 | 250/1275 | 155/902 | 230/1279 | 600/3068 | 250/1275 | 100/680
IL‘:f:E Franko National University of |4 /5g 100/483 | 60/267 | 295/1918 85/492
Ukll"almz'm National Forestry ) 21/140 28/344
University
Ukrainian Academy of Printing - 20/33 32/217
Lviv State University of Life Safety - - 44/163 45/144
Lviv Umyersﬂy of Trade and i 30/150
Economics
Ukrainian Catholic University - 50/387 50/310
Private Higher Education
Institution IT Step University i 250/162
Lviv Branch of the Private Higher
Education Institution «European - 52/0
University»

Compiled by the authors based on: Bctyn. Ocita.UA. URL: https://vstup.osvita.ua/spec.

The widest choice of educational degrees in the IT industry is offered by Lviv Polytechnic
National University and Ivan Franko National University of Lviv, four other higher education
institutions provide programs in two directions, and three more universities - in one.

Among the entrants of the higher education institutions in Lviv, according to the submitted
applications, the most popular are the degrees of «Computer Science», «Software engineering»,
«Cybersecurity», «Information Systems and Technologies» [3]. The highest average admission
scores of entrants (2019) are at Ukrainian Catholic University (188.9), Ivan Franko National
University of Lviv (168.3), and IT Step University (167.8) [3].

The cooperation of the Lviv IT Cluster with the higher education institutions of the city is
aimed at overcoming the competency gaps in the educational programs (substantiated at [1]),
strengthening the collaboration with the stakeholders, forming the economic model of the
development of the IT programs and their learning culture. The latter involves the introduction of
the principles of dual education, involvement of the employers in compiling the list of normative
and selective disciplines of the curriculum and their content (IT Expert project as an educational
initiative of the Lviv IT Cluster), involvement of professionals of the Middle and Senior level in the
educational process, opening certified Master's and Bachelor's degrees («Internet of Things»
bachelor program at Lviv Polytechnic National University, MSc in Data Science at Ukrainian Catholic
University, etc.), the development of private IT schools (IT Step University founded in 2017).

The transformation of the higher IT education market in Lviv has resulted in the high DOU
2019 rating, which reflects the quality of education and the readiness of graduates to recommend
an establishment to the next generation of students: Ukrainian Catholic University holds the second
place in the rating with a score of 9.3 out of 10, Ivan Franko National University of Lviv is on the
10th place (6.39), Lviv Polytechnic National University — 16th place (5.50) [5]. Talking about the
advantages of Lviv higher education institutions that offer IT degrees, the graduates stated such
things as providing relevant and useful knowledge for working in IT industry, the opportunity to
get a decent salary in the future, forming a community of graduates who share common values, etc.
Among the disadvantages are the mismatch between the educational programs and the market
needs, the outdated or irrelevant information taught at the higher education institutions, outdated
technical infrastructure and equipment, low commercialization of the students’ individual scientific
research.
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The challenge for further IT industry development is sufficient educational level of
specialists. STEM education is becoming increasingly popular in Ukraine due to the development of
the IT sector and the job prospects it offers [6]. According to the DOU survey of the Ukrainian IT
professionals, 85% them have an academic degree, either IT related or not. Near 50% of persons
that hold engineering positions in the Ukrainian IT industry have got STEM degrees [10]. At the
same time, the weak point for IT industry advance [4] as well as higher education institutions
development is filling the IT market with low and/or narrow-skilled specialists, graduated short-
term courses or non-technical universities. The most urgent challenges in the development of
higher IT education in Lviv require the creation of new models of its formation which should take
into account mobility, uncertainty, motivation, creativity, commercialization, and more. This can be
done by implementing the triple helix model, which involves the interaction between higher
education institutions, IT companies and local authorities, which is successfully demonstrated by
the example of the Lviv IT Cluster activity. Now is the time to shift to a model of project-
entrepreneurship and project-entrepreneurial universities, which should not only ensure the
symbiosis of education, science and market demand, but also commercialize the results of their
own scientific research in the field of IT.
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