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Building a Cybersecurity Ecosystem in a Hungarian 
City – The Potential for Innovative Growth

Judit Szakos1, Tamas Szadeczky2

Abstract

In Hungary cybersecurity business can be one of the key sectors for the CEE region 
to boost and facilitate, not just regulate and fend off, cyber space activities. In order 
to achieve this, there are many bottom-up and horizontal linkages which are not yet 
fully integrated into the Hungarian cybersecurity ecosystem.

The conducted research behind this policy paper shows which state, universi-
ty, business and NGO-related cybersecurity actors exist in Hungary and how to use 
its result as a regional development tool. Based on this, our policy recommendation 
concludes that a western Hungarian city, Veszprém, which is mostly famous for its 
automotive industry, has the potential to become a hub for both IT and cybersecu-
rity. This snapshot can help to form a market-creating and mission-oriented policy 
framework in the direction of building a regional cybersecurity hub for the local 
and national knowledge-based economic growth.

Goal

During the last three decades “ICT and the Internet have been at the forefront of 
the technological transformation of critical infrastructures and services, business-
es, and society.” (Hathaway, 2013) E-government, e-banking, e-health, e-learning, 
and Internet of Things (IoT) and other innovative initiatives – mostly related to 
Industry 4.0 – connote new approaches from all related actors. Related to them, 
the importance of cybersecurity is increasing. This includes cybersecurity-related 
products (e.g. antivirus software, audit applications, security devices) and Secu-
rity-as-a-Service. Recognising cybersecurity as a possible breaking point could 
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help Hungary find a niche to innovate and become a Central European cyberse-
curity centre.

Connecting existing linkages of universities, business, NGOs and state-related 
actors and using them as a base for an up and coming regional centre which can 
boost the development of an innovation system is a possible way (Quintuple Helix 
Model). The geographical location also suits working with actors all around Europe. 
It can generate a positive upward spiral as a long-term positive impact, not only in 
cybersecurity, but in many IT-service related fields.

Therefore, the aim of this policy paper is to focus on which steps are required 
to help the chosen city become a cyber security hub, not only in Hungary, but in 
Central Europe.

Policy Client / Audience / Target group

To reach this goal, all relevant actors must cooperate in synergy with the coop-
eration-based innovation models, and therefore this paper is addressed to IT and 
cybersecurity businesses, the relevant educational institutions, state-related actors 
both from civilian life and the army (with special attention to local government and 
the country of the chosen city), academic, research and professional organisations, 
business incubators, venture capital companies and angel investors. In the case of 
the chosen city, Veszprém, some of them are already located there (University of 
Pannonia), and some have to be built.

The role of the National Cybersecurity Coordinator, together with the Nation-
al Cybersecurity Coordination Council, must be emphasised as a target group as 
they are authorised to try to organise and boost cooperation between actors.

Policy Aims

The aim of this policy is to create a cybersecurity centre or so-called hub in a Hun-
garian city, Veszprém, located in the west of Hungary.

Therefore, we recommend identifying the potential existing points in the re-
gion’s ecosystem which are related to cybersecurity and connect them together. Af-
terwards, using the good practices of the region in university-business connections, 
dual education and research grants can be the basis for building up a strong and in-
terrelated cybersecurity cluster, using the connections mentioned in the first point.

These connections should build on educational, research, business, NGOs and 
state-supported strategic planning, where an official platform can guarantee con-
tinuous dialogue and development. This could reflect on the weakness highlighted 
in the Hungarian National Smart Specialisation Strategy, that “the determination 
of the faculties and the training programmes of higher education do not reflect the 
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economic needs, so young people find it difficult to find employment and end up 
moving away from rural towns, which has a negative effect on a sustainable society.” 
(National Smart Specialisation Strategy, 2014, 31.)

Background of the Problem

One can say that “the impact the Internet has already had on education, communi-
cation, business, science, government, and humanity” (Evans, 2011, 2.) is enormous 
and is increasing. This “together with the information communications technology 
(ICT) that underpins it, is a critical national resource for governments, a vital part 
of national infrastructures, and a key driver of socio-economic growth and devel-
opment.” (Klimburg, 2012, 2.)

Together with the fact that we face a new industrial revolution, digital technol-
ogies come to the forefront and change our economy and society – even the way we 
manufacture. If we accept Industry 4.0 “as a policy-driven discourse to institution-
alise innovation systems in manufacturing” (Reischauer, 2018, 4.) then this “view 
makes it clear that political actors are instrumental in shaping and driving Industry 
4.0 by including very different players in the discourse and thereby creating a shared 
understanding of a future state of an economic sector.” (Reischauer, 2018, 7.)

However, Internet 4.0 has the threat of various cybersecurity and data privacy 
issues where traditional and new types of challenges have to be met. (Thames – 
Schaefer, 2017).

Hungary is traditionally strong in IT-related fields, and its roots of informa-
tion security go back some decades (for tangible evidence, see Árkos, 2018; Szká-
la-Munk, 2018) so it is a suitable knowledge-based, innovative activity which can be 
supported to boost one of the regions (form a local cluster or so-called hub) in the 
country, which is the key to being competitive in today’s global economy.

Another important argument for investing in cybersecurity is that in Hungary 
“the resource demand per researcher of the highly innovative IT services, which are 
increasingly important from the perspective of the economy, is only slightly above 
the average of the national economy.” (National Smart Specialisation Strategy, Hun-
gary, 2014, 19 – 20.)

Lengyel collects the attributes of its successful development from literature 
which must include; competitive and collaborative, spatial concentration and 
suitable agglomeration, endogen bottom-up regional strategies, place-based inte-
grated economic and social programming, involvement of local actors and traded 
regional clusters, together with the above mentioned knowledge-based, innova-
tive activity. Although in a metropolitan city this can develop spontaneously, in 
a non-metropolitan surrounding it requires a smart, sustainable and inclusive 
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growth policy (Lengyel, 2018, 17 – 18.). This means active state (local authority) 
involvement is required.

Therefore, taking many factors into account, we recommend setting a cyber-
security hub in the city of Veszprém. The city has approximately 56,000 inhabitants 
and it is also the capital of Veszprém County, which has more than 346.000 inhab-
itants. According to the city’s investment brochure, 600,000 inhabitants live within 
a radius of 50 km. Veszprém is well-connected to the capital, Budapest, which is 
the main business, IT and transportation centre and close to Győr (the car industry 
centre) and Zalaegerszeg (self-driving cars test centre). Austria, Croatia, Slovenia 
and Slovakia are also within a reasonable distance from there (120 – 150 km) (Figure 
3). Infrastructure and transportation are appropriate, which has been proved by the 
many international corporations that have businesses and / or manufacturing cen-
tres there (in the automotive, food, electronics and machine industries). There are 
three international airports within 1.5 hours (Budapest, Győr-Pér, and Sármellék).

According to public information, the city has a “well-developed industry and 
– with the adoption of up-to-date technologies and methods – a qualified labour 
force speaking foreign languages.” Veszprém is a centre of education (with 2 univer-
sities with 8.000 university students and 19 secondary schools with 5.000 students), 
“The City’s strength is the university, which is not common in this size of city. The 
university offers education in five branches of science, including engineers, IT pro-
fessionals, and economists. It also has a high quality and investor friendly vocation-
al education.” (Invest In Veszprém)

The public service within the city is market-friendly, with all information on 
how to start a business, taxation and regulations, easily found online. The country’s 
regional development plan aims to “strengthen the presence of the 21st century’s 
innovative, knowledge-based economic fields, services and institutes.” (2014, 19.) 
Although this area is not listed, cybersecurity services can easily fit into the priori-
ties of the strategy.

Alternatives

As one can see from our two statements, cybersecurity is an already important and 
ever increasing issue which can be knowledge-based, and the innovative goal of a 
developing regional policy in Hungary.

In our policy paper we analysed the higher education institutions (Figure 
1), business actors (Figure 2) and NGOs who deal with cybersecurity issues and 
checked their geographic concentration (Figure 3). We also took into consideration 
the region’s willingness and readiness to develop.
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We found that there are more than 200 enterprises3 dealing with cybersecu-
rity-related topics, and 28 faculties4 which have a potential educational portfolio. 
Their concentration was not as obvious as we expected. Although Budapest, as the 
capital city, has much potential in IT related and security fields, our aim is to use it 
as a basis of a growth policy.

In our chosen city, Veszprém, cybersecurity related university education has 
a basis which is important from a know-how and labour force point of view (for 
example Research and Development Centre for Cyber Defence, University of Pan-
nonia). Dual training is strong at the university and it could also be expanded to 
include this field. Some related enterprises are already present and have been suc-
cessful in the city (Secudit Ldt.), (Balabit).

Veszprém already has a good basis with university, business and local govern-
ment cooperation. From an education and business cooperation point of view, the 
following points should be considered:

Many of the important educational factors are already present at the Universi-
ty of Pannonia. An important feature would be to form a deep relationship between 
academia and businesses in the cybersecurity field as well as successfully cooper-
ating. To do so, an interdisciplinary university knowledge centre – in conjunction 
with the relevant existing research centres – could have a specialised unit in the IT 
and cybersecurity field and could maintain a connection to business. To go a step 
further from a formal education, a potential, connected educational centre, which 
could provide training and education to possible security operations centres, so 
do business in the whole region, should also be considered (in line with lifelong 
learning and special trainings). The knowledge provided both at the university and 
in the centre should be interdisciplinary and practical, adapted to rapidly changing 
business needs and state challenges.

Therefore, cooperation with businesses, in many ways, could be possible and 
is also required in this field, as the University of Pannonia has many good prac-
tices relating to it. For example, involvement in formal education, extending dual 
trainings and company-funded researches could be possible in a wide range in the 
cybersecurity area. Companies already have the possibility to invest in education. 
There might be an option in exchange for this – being able to use the given resource 
for their own purposes as well as organising their trainings at the university, as they 
would help with an up-to date, precompetitive curriculum development.

3 IT security and cybersecurity related businesses in Hungary were analysed based on IBTN 
Conference and Expo anonymised participants’ database 2014 – 2018.

4 We checked the list of the Hungarian Accreditation Committee, and we selected study courses 
that have been running for at least 3 years. The reason behind that is that study courses have to 
already have some effect in the labour market, and it was important too that it is still possible to 
be able to apply for them.
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A technology transfer and innovation office at the University of Pannonia, 
helping with IPO constructions and sales, formulating and managing spin-off com-
panies, providing a co-working office or incubator for student–teacher ideas and 
potential (start-up) companies are also a good option to consider.

Formalised R&D agreements are also possible between the two spheres: exist-
ing research groups already have industrial references with whom they have worked 
together (cf. Inzelt, 2004, 874.)

From a larger perspective, different research and development grants which the 
university or university–business cooperation can apply for could be of financial help.

The University of Pannonia has already had experience with successfully man-
aging grants related to a certain field or to horizontal R&D improvement. For ex-
ample, in 2019 the University won 400 000 000 Ft grant at the Thematic Excellence 
Programme at Industry and Digitalisation topic (“Ipar 4.0+: Fenntartható regionális 
iparfejlesztést megalapozó kutatások”).

From state related connections, adopting cybersecurity in the regional devel-
opment plan and supporting the formation of this cluster could be important. Local 
government can step up – with the potential help of the National Cyber Coordina-
tor – as a facilitator of this cooperation. It could also gain citizen engagement for 
the topic, by announcing “open university” and online courses (differing based on 
age: from kindergarten to retirement) for citizens, involving local civic organisa-
tions and NGOs. For the same reason, it is important to set up free wireless internet 
points in the city centre.

A facilitator role could also be created on a platform. A good example is 
Cluj-Napoca, often called the Silicon Valley of Transylvania, where these connec-
tions (university, business, and local government) are realised in a Governance Ad-
visory Council. Therefore, we suggest a similar platform where these actors con-
stantly exchange knowledge and advice and search for further opportunities. This 
body could also suggest further needs and options.

As an alternative, some other university cities might have been chosen (e.g. 
Szeged, Pécs, Győr), but our complex analysis has shown that Veszprém is the best 
choice, outside of the capital, for this. Budapest, the capital city, is already over-
crowded and thus another city is a far better choice.

Stakeholder analysis

At the state level, the National Cyber Coordinator has a role in facilitating all the 
relevant actors, communicating with companies in various sectors, experts, NGOs, 
and education institutions. In this case there could be a role for a National Research, 
Development and Innovation Office and a Ministry for Innovation and Technology.
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At the local level, the local authority’s aim is to reach its strategic goal and cre-
ate better living standards and prosperity for the city and its region, and its goal is to 
do this through sustainable, knowledge-based, innovative sectors.

Business actors and educational institutions have a shared interest in having 
appropriate cooperation with the curriculum (business needs appear in education 
so that students have better prospects and therefore more students will apply to 
the given university), and also a shared interest in dual trainings and common 
R&D projects.

Consultations

A recommended platform i.e. a local government advisory committee, such as the 
good practice from Cluj-Napoca, should be considered. In this platform, all rele-
vant actors would have the possibility to state their exact needs, possibilities and 
visions relating to forming a cybersecurity hub in Veszprém. Consultation about 
how to form this platform could be with the National Cyber Coordinator.

Policy recommendation

These include: linking existing actors, who deal with this topic and creating net-
works; extending existing good practices of business and university cooperation 
in the cybersecurity field; setting the different forms of cooperation options with 
the help of a Technology Transfer and Innovation Office; involvement in formal 
education, extending dual trainings and company-funded researches, company in-
vestment, common use of resources, business trainings organised at the universi-
ty, and university curriculum development with the help of enterprises; providing 
IPO constructions and sales from university to business; formulating and managing 
spin-off companies; providing a co-working office or incubator (or developing the 
existing incubators), start-up funds; formalised R&D agreements and an Educa-
tional centre for possible security operations centres’ training. There should also 
be a governance help advisory platform with all the relevant actors, to set out the 
possibilities and visions related to forming a cybersecurity hub in Veszprém.

Conclusion

Industry 4.0, as a policy-driven discourse, changes our way of manufacturing in the 
future. Manufacture-based areas, such as Hungary, have to prepare for new chal-
lenges and possibilities. One of the issues we are facing relating to this new era is 
digitalisation, where cybersecurity is critical. Hungary is traditionally strong in IT 
related fields and its central and eastern European location can determine that it be-
comes a centre for the topic. In this policy recommendation we checked which re-
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gion would be the best in the country to become an innovative cyber hub and which 
tools should be used to boost cooperation-based growth. We recommend institu-
tionalising the potential networks and building an innovative cyber cluster (hub) 
involving businesses, universities, citizens and active state / local authority support.
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Appendix

Figure 1
University faculties with IT – or cybersecurity related education, based on the 

university list of the Hungarian Accreditation Committee (selected study courses 
have been running for at least 3 years) (own edition)
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Figure 2
IT security and cybersecurity related businesses in Hungary based on IBTN 

Conference anonymised database 2014 – 2018 (own edition)

Figure 3
IT security and cybersecurity related businesses and higher educational 
institutions in Hungary based on database of Figure 1 – 2. (own edition)
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Figure 4
Location of Veszprém in a Central Eastern Europe perspective


