
Smart (Digital) factories within the concept of Smart Industry in 
Slovakia 

 

Milan Gedeon1, Kornélia Lovciová2   
1 University of Economics in Bratislava  

Faculty of Economic Informatics, Department of Accounting and Auditing  
Dolnozemská cesta 1, 852 35 Bratislava, Slovak Republic 

E-mail: milan.gedeon@euba.sk 
 

2 University of Economics in Bratislava 
Faculty of Economic Informatics, Department of Accounting and Auditing  

Dolnozemská cesta 1, 852 35 Bratislava, Slovak Republic 
E-mail: kornelia.lovciova@euba.sk 

 
Abstract: Smart industry is a consequence and product of the Fourth Industrial Revolution, 
in which the landscape of industrial production is changing dramatically as digitalisation is 
applied. The Concept of Smart Industry for Slovakia emerged out of intensive cooperation 
between the Ministry of Economy of the Slovak Republic (MoE SR) and industry 
representatives in order to present a concept of smart industry to the general public. The 
aim of the paper is to assess the potential that smart factories and the Horizon Europe 
(2021�2027) support programme hold for innovation and research, because a smart 
factory is precisely the sort of flexible and important link in the transformation of traditional 
industry into smart industry in the Slovak Republic that will secure a prominent status for 
Slovak industrial enterprises on the industrial map of Europe and will generally benefit and 
influence the economy of society as a whole.  
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1 Introduction  

The Fourth Industrial Revolution has been a driver guiding industrial production worldwide 
out of the era of steam and electricity and into the epoch of digitalisation. The Concept of 
Intelligent Industry for Slovakia delivers benefits to Slovak industrial enterprises by 
introducing automation and digital production, the digitalisation of control systems, the 
use of communication networks to secure the flexibility of business processes, and the 
opportunity to create new business models for enterprises. Slovak industrial enterprises, 
conscious of the trend of the Fourth Industrial Revolution, are working to incorporate it 
into their production processes (MoE SR, 2017). As digitalisation here takes hold, the smart 
enterprise is emerging. Radziwon et al. (2014) and Mabkhot et al. (2018) describe a smart 
factory as a manufacturing solution offering flexible and adaptive production processes 
that will solve problems faced by manufacturing facilities with dynamic and rapidly 
changing boundary conditions in a world of increasing complexity. This specific solution is 
related, on the one hand, to automation, conceived as a combination of software, hardware 
and/or mechanics, which should optimise production, thereby reducing unnecessary work 
and resource wastage. On the other hand, there is the prospect of collaboration between 
various industrial and non-industrial partners, where the smartness comes from forming a 
dynamic organisation. A smart factory is a real-time context-sensitive manufacturing 
environment that can handle turbulence in production by leveraging decentralised 
information and communication structures for the optimal control of manufacturing 
processes (Lucke et al., 2008). In other words, a smart factory is an intelligent 
manufacturing system that integrates the communication process, computation process 
and control process in manufacturing and services in order to satisfy industrial 
requirements (Chen et al., 2017). 

 



2 Methodology and Data 

In this paper, we have focused on smart factories within the framework of the Concept of 
Smart Industry in Slovakia. To that end, the paper seeks to assess what potential is offered 
by smart factories as a major agent of change in the transformation of traditional industry 
into smart industry in the Slovak Republic. In order to evaluate smart factories in terms of 
smart factory support, it also evaluates the Horizon Europe (2021�2027) programme as a 
vehicle for the roll-out of innovations in Slovak industrial enterprises. 

3 Results and Discussion 

3.1 Smart factory 

The transformation from traditional manufacturing to smart manufacturing has a profound 
and lasting impact on the future of manufacturing worldwide. As the heart of Industry 4.0, 
a smart factory integrates relevant physical and cyber technologies and renders them more 
sophisticated and precise in order to improve the performance, quality, controllability, 
management and transparency of manufacturing processes (Shi et al., 2020). A signature 
feature of a smart factory is that the machines and products here communicate with each 
other, reconfiguring themselves for the flexible manufacture of multiple types of products 
and optimising production (Lyu & Zhang, 2016). In doing so, they help manufacturers to 
meet dynamic and rapidly changing customer demands and maximise efficiency by 
facilitating real-time communication between the factory and the market (Wang et al., 
2016; Lee et al., 2015). A smart factory can extend the scope of connectivity beyond the 
factory and further strengthen relationships with suppliers and customers. Sjödin et al. 
(2018) define a smart factory as a networked and flexible manufacturing system that draws 
on a continuous flow of data from interconnected plants and production systems in order 
to learn and adapt to new requirements. Greater flexibility as value added in manufacturing 
and business processes requires the most advanced technologies and platforms in 
communication, paving the way for greater automation through a multitude of 
communication channels and digital management systems (MoE SR, 2017). Industrial 
enterprises will simply be forced into embracing platforms and leveraging the value of 
digital and information technologies for advanced service offerings (Sjödin et al., 2017). 
This smart, networked system exploits continuous data exchange for interconnected plants 
and production. The creation of a smart manufacturing platform that can extend the reach 
of smart factories is vital and desirable for the modern manufacturing industry (Okeme et 
al., 2021).  

According to Shi et al. (2020), a digital factory involves digitalising manufacturing 
processes, production equipment, materials, process methods and environmental 
information in a smart factory. Now that data has become a vital element, enterprises can 
establish a data processing backbone for production. Smart factories are viewed as a 
follow-up to digital factories and can be established in several stages (Figure 1):  

the transition from a traditional factory to a mechanical factory, where machines 
replace labour;  
a mechanical factory generates data from automated mechanical devices in a virtual 
environment. When the data is connected and controlled by a network, this is a sign 
of the maturity of a digital factory;  
a digital factory evolves into a smart factory by interconnecting processes. 

In the manufacturing industry, a smart factory is considered to be the end stage of the 
Fourth Industrial Revolution (Jung et al., 2021). 
 

Figure 1 Phases in the development of a Smart Factory

 
Source: own processing according to Shi et al., 2020



The main goal of the digital (smart) factory concept should especially be the comprehensive 
innovation of products, processes and business models. The Slovak government supports 
Slovak industry by introducing innovations into Slovak industrial enterprises and by 
drawing on various European Union programmes for research and innovation. One of these 
programmes is Horizon Europe, the European Union�s 9th Framework Programme covering 
the period from 2021 to 2027. 

3.2 Promoting innovation Horizon Europe 2021 - 2027 

The government also supports local businesses through various European Union 
programmes for research and innovation. One of the programmes is the European Union's 
9th Framework Programme for the period 2021 to 2027. Horizon Europe builds seamlessly 
on Horizon 2020, which is one of the most important programmes funding projects in 
science, research and innovation in the European Union between 2014 and 2020. In order 
to prepare Horizon Europe, the outcome of the strategic planning exercise has been 
translated into a Strategic Plan (2021-2024) for the submission of proposals for the first 
four years of Horizon Europe (2021-2027). It is the document "Towards a first Strategic 
Plan for Horizon Europe" that explains the process of developing the first Strategic Plan 
and provides the basis for the Horizon Europe Work Programmes.  

Its main objectives are to strengthen the EU's science and technology base and the 
European Research Area (ERA); to strengthen Europe's innovation capacity, 
competitiveness and employment; to meet citizens' priorities and sustain our socio-
economic model and values. Particular reference can be made here to the manifestation of 
the objectives and vision of the European Green Deal, the digital transition, the transition 
to sustainability and the recovery from the COVID-19 crisis. 

The new programme will be implemented through three main pillars, namely Excellent 
Science, Global Challenges and Innovative Europe (Figure 1). 

 
Figure 2 Pillars of Horizon Europe

Source: ERAPORTAL, 2022 

Conclusions 

Considering how dynamic the business environment is and bearing in mind the current 
digital factory structure, a smart factory needs to be built in order to modernise the 
manufacturing industry, turning it into an intelligent manufacturing system that combines 
the communication, computing and control processes of smart manufacturing, and 



responds flexibly to the requirements of the business environment in the digital age. The 
role of support programmes is to transfer innovation to Slovak industry and to promote 
research priorities for innovation. This should be the pathway for Slovak industry to be a 
leader in the era of smart technologies. Although the Slovak government has approved 
support programmes for research, innovation and innovative solutions, it should also play 
an important part in adapting legislation to support smart industrial enterprises in Slovakia 
and to meet the needs of smart industry in the digital era, thereby offering even greater 
support, as they are a key enabler and strategic element in society. 
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