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Foreword 
Industry as we know it is on the verge of  a 
transformation that will have a sweeping 
effect on how products are manufactured, 
what services complement them, as well as 
the behaviour of  consumers. Information 
and Communication Technologies (ICT) 
have already become an integrated part of  
our everyday lives, although their true 
potential still holds many new opportunities 
in the realities of  the Slovak economy. We 
have progressed from using the Internet as a 
source of  information to a means of  
communication. Now, the Internet is rapidly 
becoming a platform where vast amounts of  
data, collected from different inputs, flow 
from consumers to producers, and vice 
versa. The ability of  products to gather, 
process and communicate information into 
the manufacturing process has given birth to 
what is now known as the Internet of  
Things (IoT). The impact of  this 
phenomenon is already affecting industries, 
economies, and society around the world. 
	 With globalisation, and due to the 
scope of  impact, economies will have to 
adapt to these trends and modernise their 
industries, business models, and societies to 
remain competitive and profit from the 
trends of  technological progress.	 In order 
to best accommodate the implications of  
such transformation, it is not only 
increasingly becoming a matter of  private 
sector interest, but also a national priority. 
	 A number of  national initiatives are 
already in action, delivering impressive 
results. Germany, Denmark, UK, France, 
the US and China and many others have 
already brought relevant stakeholders 
together in order to agree on a joint action 

plan to best benefit from each owns 
strengths and tackle obstacles that will face 
their industries and societies in the 
upcoming years. Germany in particular is 
seen as a frontrunner in implementing 
measures for industrial integration and 
digitisation.  
	 The European Union is not lagging 
behind either. Discussions on different levels 
are underway to best conceptualise what 
specific actions shall be taken for the EU a 
single market to remain competitive with 
powerhouses like the US, China and Japan. 
These initiatives not only tackle present and 
future challenges, they also bring about 
unforeseen opportunities for industries, 
businesses, and economies. A late reaction 
to these trends or no reaction at all could 
prove disastrous for Slovak industry, and the 
economy as a whole. 
	 Drafted as a joint venture of  the 
public sector, industry and academia, the 
Smart Industry Concept is the beginning 
of  a decisive and committed national 
initiative to transform and strengthen 
industry by making full use of  the latest 
technological developments, and to help 
Slovakia mitigate and adapt to the changes 
this transformation will incur. 
	 Slovak entrepreneurs recognise the 
unique opportunity to gain sustainable 
competi t ive advantage in applying 
principles internationally known as Smart 
Industry or Industry 4.0. The key will be an 
effective performance of  business processes 
in development, production and sales, 
which are directly linked to global economic 
relations. The development of  intelligent 
industrial processes will change Slovak 
industry. Its outcomes will be based on the 
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production of  added value from the 
innovation of  products and processes, 
resulting in an intelligent industry of  the 
future as a pillar of  development of  the 
economy of  the Slovak Republic with a 
significant social impact. 
	 Since the challenge is that many 
entrepreneurs perceive Industry 4.0 as a 
threat, the awareness has to be among our 
highest priorities. To gain from the 
untapped potential, companies need to 
better understand how the IoT is changing 
the rules of  competition. Entrepreneurs 
must foster the ability to realise significant 
cost benefits and to develop and increase the 
resources they need in order to seize new 
opportunities in practice and develop new 
or optimise existing business models.  

Zuzana Nehajová 
Director General 

DG for Innovation and Business Environment,  
Ministry of Economy of the Slovak Republic 
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Executive Summary 
The Concept of  Smart Industry for Slovakia 
emerges as a result of  intense collaboration of  
the Ministry of  Economy of  the Slovak 
Republic with industry representatives, with the 
goal to introduce the principles of  Smart 
Industry not only to stakeholders from business 
sector but also to the general public. The 
Concept is the awaited response to the fourth 
industry revolution, where industrial production 
is being challenged again — after steam, 
electricity and computers comes the era of  
digitisation and technology and devices 
communicating automatically with each other 
along the value chain. 

The main beneficiaries of  the changes 
brought about by the Concept of  Smart 
Industry are Slovak industrial companies, 
which can increase their competitiveness with 
more effective and flexible production processes 
and sales. The transformation also presents 
benefits for small and medium-sized 
enterprises (SMEs), especially suppliers of  
equipment, technologies and services delivered 
in a networked manufacturing environment. 
Moreover, this will lead to the emergence of 
new business models, as well as enable new 
companies and scientific and research 
institutions to enter the system, as suppliers of  
development, technologies and services. The 
Concept you are holding in your hands appeals 
to all the parties affected and it identifies main 
areas, which must be analysed in order to 
formulate an Action Plan for concrete action. 
These are differentiated according to the 
specificities of  each sector, while the common 
challenge will be the interconnection of  
industry, companies, government, education 
and society.  

The precondition for the development 
of  Smart Industry in Slovakia is the definition 
of  the priority areas in the Action Plan, 
identification of  financial resources, support for 

areas, which are creating modern technologies 
in sectors with re levant presence of  
manufacturing companies or industrial research 
and development originating in Slovakia, 
support for innovation in industry by 
implementing innovative systems in the daily 
operation of  manufacturing companies, and 
linking theoretical knowledge to industrial 
practice.  
	 The Fourth Industrial Revolution is 
changing the face of  Slovak industry. Its priority 
is the implementation of  automatization and 
digital manufacturing, digitisation of  
management systems and utilization of  
communication networks in order to 
provide flexibility and interoperability of  
business processes. With industrial processes 
being managed automatically through the 
Internet, large amount of  data is being 
generated, enabling functional analysis of  big 
data, virtual stimulation of  processes, cloud-
based processes, augmented reality, autonomous 
machines, and 3D printing. Smart Industry is 
therefore characterized by constant increase in 
innovation and is a driving force of  
development in science and applied research in 
Slovakia. It also fosters the development of  
research institutions, which produce knowledge 
for further progress and the advancement of  
basic research addressing innovation needs of  
the industry. The vision of  Smart Industry also 
represents an effective use of  scarce 
resources and raw materials. Changes in 
t h e i n t e r a c t i o n b e t w e e n c u s t o m e r s , 
manufacturers, suppliers and sales channels will 
materialise in simplification and a more 
interconnected supply chain. Human labour 
will be refocus towards creative activities, while 
physically demanding routine tasks will be 
delegated to machines and intelligent systems.  

The basis for the success of  the Concept 
of  Smart Industry is raising awareness 
among the relevant actors of  the necessity, 
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benefits and risks of  the Concept, with an aim 
to maintain competitiveness of  indusrty, the 
need for systemic support of  R&D and 
innovation in line with the Smar t 
Specialization Strategy  (RIS3) strategy. 
The government and frontrunners of  the 
Slovak Smart Industry shall take the lead and 
raise awareness of  the merits and impact of  
adoption of  new technologies and digitisation. 
Particularly SMEs and traditional industries will 
need to adapt to European and global trends, 
and in particular to the requirements of  supply 
chains. Enterprises in Slovakia will have to re-
evaluate its readiness for the implementation of  
IoT technologies. Cooperation will play a 
crucial role, especially between leading figures 
of  the principles of  Industry 4.0, the relevant 
subjects in the field of  science and research, and 
more traditional businesses. Clusters and 
networks of  research institutions and science 
and technological parks should support and 
lead such cooperation. 

High demands on R&D should be 
actively discussed by problem-oriented 
consortia composed of  industry, subjects of  
applied research and academia. Their goal 
s h o u ld b e t o c o n d u c t re s ea rch an d 
development, testing and transfer of  new 
technologies. The Concept also proposes to 
step up the support of  initiatives of  
applied research and development, 
focused on the needs of  industry, society, and 
future commercialisation. A Future-Driven 
Research Agenda shall also promote 
awareness of  and inform about possibilities of  
domestic producers to participate in EU 
research projects. Internationalisation not only 
opens new markets, but it also brings practical 
knowledge and experience to improve the R&D 
environment in Slovakia.  

In the area of  manufacturing processes, 
the Concept focuses on support of  the 
development and implementation of  new 

technologies and materials that, in long-
term, reduces production costs, increase energy 
efficiency and allows for more flexibility in 
responding to market demands. Emphasis is 
placed on the horizontal integration 
through standardisation of  businesses, products, 
services and digital platforms. Smart Industry 
promotes the concept o f  networked, 
cooperative and integrated Smart (digital) 
factories of  the future. Taking into account 
policies of  the Digital Single Market will 
support the development of  new business 
models and services infrastructure.   

For the needs of  implementation of  new 
technologies and measures to strengthen R&D, 
t h e C o n c e p t r e c o m m e n d s e f f e c t i v e 
coordination of  financing mechanisms 
that will enable shorter development timelines 
and faster deployment using state budget and 
Structural funds (ESIF) in line with RIS3. 
Particularly important are measures that will 
match public financing with private investments 
(PPP) and facilitate access to financial 
instruments, which are available at national and 
EU level in support of  innovation, research and 
SMEs. A possible option for financing is 
innovation is through innovative public 
procurement, innovative partnership and 
implementation of  large-scale pilot 
projects in energy, transport, health care 
and cities.  

S lovak i a need s t o improve i t s 
performance in the area of  high-tech 
demanding industries, which requires intensive 
R&D and highly skilled workforce. The key is to 
adjust the educational system at all 
levels by creating more appropriate, 
predictive and interdisciplinary curricula 
and study programmes, supplying new, 
highly specialised skills. An analysis of  industry 
demands on skills will help define the focus of  
this recommendation. Adoption of  new skills 
and training should also take place within the 
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academic community. Integrated education 
platforms for industry and academia will 
support knowledge transfer, training and 
innovation engineering between academia, 
companies, and industrial sector, aiming at 
improving professional knowledge, technical 
skills and creativity. Such exchange of  
knowledge shall be encouraged in Slovakia 
a s we l l a s a c r o s s b o rd e r s. T h e 
requalification of  labour force in response to 
changes in the industry will also help the 
establishment and effective use of  training 
centres.  

The state itself  will play an important 
role in meeting the expectations of  the 
Smart Industry, in particular by adopting 
innovation-friendly legislation. The 
current legal framework will need to be 
modified to better respond to the needs of  
Smart Industry and business development in 
the digital era. The state itself  must become a 
functional and efficient system of  Smart 
Government.  

The Concept of  Smart Industry for 
Slovakia has a clear goal — to convince its 
audience about the necessity of  proposed 
concrete action through recommendations, 
which will maintain Slovak enterprises on the 
industrial map of  Europe and in its global 
structure in a way that enables them to add to 
the strength and influence of  our economy and 
the well-being of  our society. 

The topic of  future competitiveness of  
our industry is essential for the living standards 
of  people across the country, since the industry 
affects one third of  jobs in the Slovak Republic. 
Industry in Slovakia creates a solid base for a 
transfor mation from price-driven 
competitiveness to competitiveness of  
produced outcomes.  
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1.	 Smart Technology and its 
Potential 

T h e e v o l u t i o n o f  i n d u s t r y a n d o f  
manufacturing processes has come a long way. 
The concept of  making industry as a process 
smart has evolved too, into a completely new 
dimension. It is now far more complex and 
systemic – addressing the links between 
manufacturing and business processes, end 
users, supply chains, as well the society and 
environment. New technologies and processes 
are making production more efficient, flexible, 
and consumer oriented. This gives way to new 
business models, redefines the role of  
humans in industry, and transforms 
relations within supply chains, with potential for 
an increasingly global participation of  all actors 
in the production process. Products and services 
come to life and operate in an environment of  
interconnectedness, enhanced communication, 
faster decision-making and better services. The 
link itself  is increasingly based on constant 
interaction between the actors of  this system, 
through digital and IoT capabilities — a 
complementary part of  the concept. 

The Internet of  Things laid the foundation 
of  enhanced communication and interaction, as 
we know it. It is, in its essence, the infrastructure 
that allows Internet-connected devices to 
interoperate, gradually affecting almost every 
aspect of  our lives. In a spill over effect, IoT has 
already expanded from the ICT and 
networks service sector into security and 
public safety, through services such as 
surveillance, tracking, emergency services, etc. 
Having achieved a degree of  security and 
reliability, IoT took over retail in the form of  
client interaction and interface services, ranging 
from stores, hospitality, to event participation 
and gaming. Increasingly plugged into the 
p l a t f o r m a r e t h e i n d u s t r y a n d 
transportation sectors. While the former 
takes advantage of  technological progress by 
maximising its use of  resources and 
reforming production processes, the latter, 
thanks to IoT, is transforming public transport 
and logistical services making them more 
efficient and reliable. Boundaries are being 
pushed in the fields of  air travel, smart vehicles, 
traffic management, logistics and industrial 
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distribution. While there is 
a lot more untapped 
potential in these sectors, 
other sectors should now 
be recons idered and 
altered to also benefit from 
t h e e f f e c t i v i t y a n d 
intelligent IoT has to offer. 
Sectors like healthcare 
and life science, from 
research to application in 
m e d i c a l e q u i p m e n t , 
diagnostics, labs, implants, 
etc. Consumers and homes will have all their 
devices l inked, seamless ly exchanging 
information through invisible networks for 
better energy management, security and safety, 
as well as amenities such as entertainment, 
intelligent lighting and climate control systems. 
The energy industry will no longer depend 
heavily on traditional energy sources and 
factors that govern the energy market now. 
More effective supply and demand 
management, alternative sources of  
energy, higher power quality and a more 
intelligent use of  existing infrastructure 
will change the way we think about one of  
things we take most for granted — or perhaps 
force us to think about it all together. Brought 
together under one roof, far away from 

industrial sectors, IoT will 
become integral in civil 
engineering , making 
b u i l d i n g s s m a r t e r , 
greener, more efficient and 
safer. 
	 I t a l l b e g i n s w i t h 
information and the way 
we share, process and 
apply i t . As a l ready 
m e n t i o n e d , n e w 
technological advances are 
being driven by ICT, 

innovation and automatization. Smart 
products and services are taking the world 
by storm, including fit-tech products, wearable 
and In-Home technology. With such a wide 
array of  inputs, information is becoming the 
centre of  attention as one of  the key enablers of  
more effective production and faster response 
t imes across industr ies. Further more, 
information is also becoming the focus of  new 
services, giving way to new business and 
production models. 
	 More traditional businesses will soon 
face the need to implement measures for 
digitising data throughout their operations. 
In combination with software enhancements 
and analytical capabilities, businesses are 
increas ing ly able to predict markets, 
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behavioural patterns of  consumers, or even life 
expectancy of  products. More compatible, 
digitised data will enable communication across 
the entire value network allowing for, for 
example, more in-depth diagnostics, product 
quality oversight and user-characteristics. The 
inception of  IoT enabled hardware, e.g., 
sensory systems, as an advanced form of  
data collection, will make production sites 
capable of  gaining both passive and active 
access to production parameters.  

The Industrial Internet of  Things is 
becoming a ubiquitous platform enabling 
communication between producers and users 
and automation of  a wide range of  processes. 
The platform, based in technology already in 
use mainly in manufacturing and industry 
though enabled by IoT, is gradually leading to a 
move from embedded systems to cyber-
physical systems (CPS). The result is a 
paradigm shi f t f rom “central i sed” to 
“decentralised” production where machines no 
longer simply “processes” the product — they 
also communicate on multiple levels and react 
in real time to production needs. This massive 
influx of  data will gradually present challenges 
related to storage, analytical capability, and in-
time access. Shifting from physical solutions to 
more virtual ones, the answer will come in the 

form of  Cloud computing. As early as 2020, 
90% of  all IoT data will be processed and 
analysed in cloud services, storage facilities and 
in-between applications. The need to make 
better use of  Big Data will push technological 
progress and drive change in the methods of  
collection and application of  Big Data. 
Enhanced control of  production processes is 
leading to better product quality control.    
	 Time is becoming another deciding 
factor. With more than 80% of  corporate data 
in being unstructured, ease of  use, access, 
security, and speed is driving the evolution of  
data tech. The time for obtaining and 
processing this information can have an impact 
not only on internal business productivity, 
but also, for example, on customer satisfaction 
and loyalty. With the rapid development of  IoT, 
big data, and cloud computing, the most 
fundamental challenge will become to analyse 
the large volumes of  data and extract useful 
information or knowledge for future actions. 
	 In addition, Big Data, data mining, 
analytics and predictive modelling will disrupt 
existing business models. Data-processing 
operations will become core services of  new 
market players, impacting not only the industry, 
but also services. Apart from data collected, we 
also share significant amount of  data about 

ourselves, on a daily basis. Open 
Data will follow a similar pattern. 
The volume of  open data collected 
and stored is already astonishing. 
With government data slowly 
becoming more and more available 
to the general public, open data has 
the potential to empower citizens, 
change how government works, 
and improve the delivery of  public 
services. It may also generate 
significant economic value by 
applying advanced analytics and 
giving way to new business models. 
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Open data can become an instrument for 
breaking down information gaps across 
industries, allowing companies to raise 
productivity. Blended with proprietary data sets, 
it can propel innovation and help organisations 
replace traditional and intuitive decision-
making approaches with data-driven ones. 
	 The eventual combination of  data, 
smar t app l i ca t i on s , enab l emen t and 
interconnectedness of  all areas outlined above, 
will convert the IoT platform into something a 
lot more powerful — the more concrete 
Internet of  Everything (IoE).  Cisco defines 
the IoE as “bringing together people, process, 
data, and things to make networked 
connections more relevant and valuable than 
ever before” — turning information into new 
capab i l i t i e s , r i cher exper iences, and 
unprecedented economic opportunity for 
businesses, individuals, and countries. Although 
the Internet of  Everything is a mere prediction 
at the moment, it is an argument powerful 
enough for coordinated implementation of  the 
Smart Industry Concept. 
	  

2.	 Slovak 4th Industrial 
Revolution  

Slovak producers and businesses are aware of  
the need to follow and keep up with new trend 
of  the 4th industrial revolution. However, many 
of  them are driven mainly by Foreign Direct 
Investments induced export, or are doing so in 
an isolated manner. While this makes perfect 
sense for competitive market theories, it poses 
the threat of  missing the bigger picture. 
Tackling the challenges of  the very near future 
can benefit these individual efforts, and propel 
the Slovak economy into the digital age.  
To streamline existing industry initiatives and 
help capitalise on existing knowledge and 
strengths, the Innovative Slovakia campaign of  
the Ministry of  Economy of  the Slovak 
Republic presents Smart Industry for 

Slovakia — a multilayer concept representing 
vertical, horizontal and digital integration of  
the Slovak industry, complemented with 
support for business, legal, and social 
capabilities for long-term sustainability. The 
ambition of  the Concept is to account for 
technological trends , high paced 
industrial globalisation, changes in the 
industrial fabric and emerging demands 
on the consumer side. It aims to highlight 
the need to better adapt human resources 
t o n e w b u s i n e s s m o d e l s , n e w 
technologies, and new ways of  industrial 
production. 

"Smart Industry is much like an 
entrepreneurial endeavour, an overarching 
concept — it requires vision, courage and 
long-term commitment.” 

Vazil Hudák  
Minister of  Economy of  the Slovak Republic 

Slovakia has already made considerable 
progress in anchoring innovation in its policies 
starting already in 2009 with the establishment 
of  the Manufuture SK being a part of  the 
European Factories of  the Future 
Research Association (EFFRA). Efforts to 
support SMEs and startups and their scale-up 
have been defined in the Concept for 
Support of  Startup Ecosystem, outlining 
18 concrete measures of  direct and indirect 
support. Businesses, academia and research 
institutions actively participated in formulating 
another strategic document, which defines the 
direction for supporting research and 
development activities in Slovakia: Research 
and Innovation Strategy for Smart 
Specialisation of  the Slovak Republic 
(RIS3).  

Tangible improvement was also made in 
tackling regulatory barriers for businesses in the 
form of  a strengthened Regulatory Impact 
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Assessment (RIA) of  new legislative 
proposals. New rules on RIA have been applied 
since October 2015 with the new Unified 
methodology on assessment of  selected 
impacts coming into force. 

The European Union has also put in 
place significant support instruments aimed at 
research and innovation, for projects of  
different scope and areas of  focus. Strategic 
research projects are funded by the European 
Fund for Strategic Investments (EFSI). 
Projects of  excellent in science and industrial 
leadership are supported by Horinzont 2020, 
EUs research and innovation programme of  
nearly 80 billion EUR, promoting the transfer 
of  knowledge between European and national 
research programs. More specifically, Slovak 
industry (including SMEs) should increase its 
interest and involvement the Factories of  the 
Future initiatives focusing on high added value 
manufacturing technologies – developing clean, 
high performing, environmentally friendly and 
socially sustainable solutions. SME can also 
access finance and create an environment 
conducive to business and entrepreneurial 
culture by the COSME programme.  
 With a clear agenda for bringing 
innovation to our industry, and supporting the 
research priorities for innovation, the Smart 
Industry Concept should serve as an 
overarching framework for interlinking existing 
measures and infrastructure with new elements 
with the potential of  making Slovak 
industry the regional (or even European) 
leader in the smart era. The vision of  Smart 
I n d u s t r y i s t o p ro d u c e g o o d s m o re 
imaginatively, provide more effective services 
and use scarce resources more sparingly. 
Recognising the unique position of  government 
to deliver an initial, country-wide catalysis for 
adoption of  new technology, new approach to 
business and removing barriers to do so, this 
concept proposes the formulation of  an action 

plan consisting of  concrete, sector-
specific measures. The majority of  actions 
resulting from this action plan will rely on the 
active participation and support of  the private 
sector and academia. 

3.	 Current Status 
In 2014, the Slovak industry maintained a 
leading position in terms of  industry share 
of  GDP, amounting to 23,2% (of  which 
manufacturing has share of  19%) at constant 
prices of  2010 (For 2015, it is expected rise to 
25 %). Long-run average GDP growth rate for 
the industrial production in the period 2000 - 
2014 twice exceeded the rate of  growth of  the 
GDP throughout the economy, when the 
formation of  the GDP at constant prices grew 
by an average of  8.2% for industrial production 
and 4.1% for the economy as a whole.  
 The growth of  gross value added in 
manufacturing is mainly influenced by the 
d e v e l o p m e n t o f  a u t o m o t i v e a n d 
engineering industries. The former is at 
present time the fastest growing industrial sector 
in Slovakia, with growth rate still rising, 
especially in recent years. Together with the 
electro technical industry, they represent the 
three biggest drivers of  growth of  the Slovak 
manufacturing industry. In terms of  gross value 
added, Slovakia is a highly industrialized 
country where the share of  manufacturing in 
gross value added exceeds one fifth of  the 
economy (22,4%). In the structure of  gross 
value added in the current period the only two 
EU Member States to remain ahead of  
Slovakia are Czech Republic (24,8%) and 
Germany (23,1%). 
 The share of  manufacturing in 
employment in the Slovak economy is one of  
the highest within the EU, at the present time 
23,7%. However, as in other EU countries, the 
job market share represented by industry as a 
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whole is decreasing – a decline can also be 
observed in manufacturing as such (over the 
period 2000-2014 by almost 3%). The decline 
in manufacturing jobs is conditioned by an 
increase in the share of  capital-intensive 
industries and a substantial increase in labour 
productivity, which in the recent period is one 
of  the highest in EU. In addition, with 
automation and process optimisation, many of  
the more traditional professions will subside. It 
is estimated that labour substitution will put at 
risk 55% of  jobs in Slovakia. Imminent steps 
will have to be taken to account for this 
significant labour market shift.  

An important indicator of  effective 
appreciation of  inputs in production is the 
share of  value added to material and energy 
consumption. On the negative side, in terms of  
sustainable competitiveness is the fact that this 
indicator has had a long-term downward trend 
while labour productivity stagnated, so it can be 
concluded that the cost ratio of  industrial 
production has been increasing without being 
fully reflected in the price of  production. On a 
more positive note, this downward trend has 
started turning towards growth in the last two 
years. 

Slovak industrial production needs a 
substantial upgrade in order to primarily 
increase the appreciation of  materials and 
energy, which requires more resources for 
investment. Slovakia must stimulate adoption of  
key technologies throughout the production/
manufacturing process and supply networks 
also by financial support in order to help 
industry produce high-tech, added value 
products.  

However, it should be said that a high 
proportion of  resources needed for further 
investment is also linked to adapting production 
c o n d i t i o n s t o t h e r e q u i r e m e n t s o f  
environmental legislation, without the fulfilment 
of  which it is not possible to sustain production 

and growth. Smart solutions in the energy 
sector can help mitigate this problem. 
 In the area of  industrial production in 
Slovakia, although a dominant economic sector, 
our performance depends primarily on the 
openness of  the Slovak economy, on the 
demand of  foreign markets, i.e. Slovak exports 
of  industrial goods, and the availability of  
skilled and relatively inexpensive labour. 
The manufacturing industry represents a 
decisive share of  the Slovak export, currently 
exceeding 80%. Key industries in Slovakia – the 
automotive, electrical and metallurgical 
industry — together account for two thirds of  
Slovak exports.  

The Slovak Republic is also tapping into 
its innovative potential. By end of  2015 
Slovakia has been evaluated as a moderate 
innovator, based on The Innovation Union 
Scoreboard. Expenditures on R&D are on the 
rise 0,89% of  GDP (2014), with the goal set out 
in RIS3 to get to 1,2 % by 2020. The share of  
state budget currently represents 41,38 % of  
total expenditures on R&D. A key factor for 
Slovakia’s progress in innovation and general 
economic standings will be in the share of  
intellectual assets (R&D results, databases, 
software and similar assets) in the total value of  
fixed assets of  enterprises. There is much room 
for progress in this area as Slovakia needs to 
build on its strengths and most advanced 
industrial sectors and export its know-how and 
technology, moving from “produced in 
Slovakia” to “created in Slovakia”.	
Slovak manufacturing industry has come a long 
way from a dormant arms and defence industry 
to being one of  the most industrialised 
countries in the EU. The automotive sector, in 
particular, along with its supply chain is leading 
indus t r y in i t i a t i ve s t o d ig i t i s e the i r 
manufacturing processes. The importance 
attached to integrating automobiles in the 
digital ecosystem is likely to be critical. 
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However, a significant number of  entrepreneurs 
and businesses remain isolated from this digital 
revolution and as a result, they are potentially 
missing out on the benefits of  becoming digital 
or even impeding growth and expansion of  
their business.  
	 On digital issues and use of  ICT, based 
on the Networked Readiness Index by the 
World Economic Forum (WEF) analysing four 
key areas: networked environment, readiness, 
usage and impact, Slovakia needs to 

concentrate especially on the area of  digital 
infrastructure, government and business 
usage and skills.  

A c c o r d i n g t o t h e E u r o p e a n 
Commission’s 2015 Digital Economy and 
Society Index (DESI), Slovakia is already 
making progress in the area of  digital skills. 
With 76% of  our population being regular 
Internet users, 59% possessing at least basic 
digital skills, the index places Slovakia close to 
the EU average. However, only 2.2% of  the 

workforce are ICT specialists. DESI also 
highlights the weak supply of  digital 
public services as an impediment to 
Slovakia's progress in the digital 
economy. This is resulting in a 
significant drop of  Internet users that 
ha s eng aged w i th the publ i c 
administration and exchanged filled-in 
forms (from 40% in 2013 to 22% in 
2014). 
 The Roland Berger Industry 4.0 
Readiness Index (RB Index) classifies 
economies based on their efforts to 
and progress in fostering digitisation 
of  industry. The resulting matrix of  
the RB Index divides European 
economies into four major groups. 
The Hesitaters lack a reliable industrial 
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base. Many of  them suffer from severe fiscal 
problems and are therefore not able to make 
their economies future-proof. The industrial 
base of  Potentialists has been weakening over the 
past few years, but in the corporate sector, we 
find indications of  a modern and innovative 
mind-set. They just have to find the right way to 
tap into their potential. Slovakia is included in 
the Traditionalists group together with several 
countries of  Eastern Europe. These economies 
still thrive on their sound industrial base, 
but only few of  them have thus far launched 
coordinated initiatives to modernise their 
industry. With Smart Industry, Slovakia can 
propel its industry into the smart era, and 
reposition itself  into the Frontrunners group, 
characterised by modern, forward-looking 
business conditions, technologies and innovative 
environment.  

“Connecting people, smart robots and 
flexible manufacturing system paving the 
way for digital factories of the future.” 

Matador Holding 

Competitiveness is increasingly characterised 
by technological progress, R&D and 
innovation, human capital, and eco-
efficiency in manufacturing. Focus on 
technology will remain crucial – but only if  
approached jointly with measures for 
improving the readiness of  Slovak digital 
infrastructure and performance of  
institutions, focus, performance and 
outputs of  R&D (both private and on 
university level) and innovation, and 
education and training on all levels to 
address the changes in the Slovak labour 
market. More actionable areas will surface 
from analyses in specific sectors. Building on 
strengths of  our economy and addressing 
areas of  improvement, we should use to our 
advantage best practices and lessons learned 

from the implementation process and 
performance of  strategies in other Member 
States.  
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SWOT Analysis

Strengths Opportuni.es Weaknesses	 Threats	

Increasing interest of 
businesses and 

industrial clusters in 
rebuilding of industrial 

R&I structures (entities)

Creation of linkages 
between MNCs’ R&D&I 
and domestic business 

R&D&I framework

Weak corporate industrial 
research in Slovakia

Theft, misuse or even 
disruption of production 
related to huge amount 
of potentially exposed 

information

Deepening the dialogue 
between academic and 

industry sectors

Increasing competition 
related to common set of 

standards

Support for the 
conversion to green 

technologies, materials 
and products due to 

legislation and 
undesirable ecological 

changes

Insufficient investments 
in products and 

technologies based on 
knowledge also due to 

insufficient links between 
MNC and local R&D&I 

infrastructure

Dynamic growth of ICT 
usage in all business 

processes

EU Industrial Strategy 
(Industry 2020) heading 

towards the 
revitalisation of 

European industry

Undercapitalisation of 
businesses associated with 

low innovation performance, 
especially SMEs

Changing population 
structure with increasing 
share of population with 

insufficient quality of 
education and low 
professional skills

Several companies 
already implementing 

smart technologies

Financial tools to 
motivate businesses to 
support innovation and 
technological transfers

Low level of cooperation 
between academic sector and 

industry
Persisting educational 
orientation towards the 

areas that do not 
correspond with the 

needs of the economic 
practice and knowledge 

society

World class ICT 
industry in Slovakia

Ineffective use of resources 
for the transfer of knowledge 

and technologies into practice

Utilizing the potential of 
services and products 
in the area of ICT in the 

context of Digital 
agenda 2020

Absence of incentives for 
acquisition of innovative 
products through public 

procurement

High quality of and 
experience in process 

management and 
industrial engineering

Smart Industry will 
enable Slovak industry 

(especially SMEs) to 
participate in foreign 

value chains

Educational system is not 
linked to the practical needs, 

especially in the area of 
technical and natural sciences Deteriorating 

composition of 
graduates in the 

educational process. 
Missing graduates 

especially in technical 
and natural sciences

Renewal of the tradition 
of vocational and 

technical education

Absence of a systemic 
support of business education 
and development of creativity 

in the educational process

Further integration of 
domestic businesses 

into sub-supplier 
network for MNCs

Low number of efficient R&D&I 
employees focused on the 
practical utilisation of the 
results and marketability
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4.	 Value added growth with 
Smart Manufacturing 

The underlying theme of  industry needs of  the 
future will be higher flexibility and adaptability 
in manufacturing and business processes. ICT 
has previously facilitated human-to-human 
communication (or people-to-people, P2P), later 
human-to-machine interaction it will now be 
the enabler of  machine-to-machine (M2M) 
communication. This is paving the way for 
ever-increasing automation through an 
array of  communication channels and digital 
management systems. By adding IoT capability 
to machines and virtually any object 
involved in the production process, 
including the product itself, and the 
environment, manufacturing is being 
revolutionised from physical to cyber-
physical and fully digital. High-tech 
capabilities have made their way into 
logist ics, production and storage 
management facilities, giving birth to 
digital factories — production sites 
with high efficiency, marginally low levels 
of  defect, high production quality 
percentage and increased flexibility in 
terms of  production factors.  

“Smart Industry is an incremental process 
of industrial activity - it integrates 
information holistically into knowledge, 
t r a n s f o r m i n g i t i n t o S m a r t a n d 
competitive products.” 

Peter Magvaši  
Central European Institute of  Technology 

Digital (smart) factories under the Smart 
Industry Concept are an environment in itself, - 
completely interlinked, digitally, through IoT. 
More importantly, they integrate hardware, 
software and technology-based processes, 
making them more adaptive, autonomous and 

decentralised, reducing the time to market of  
their products. Constant interaction within the 
factory and integration of  product life cycle 
data across the supply chain allows for new 
products conserving resources and improved 
services, and their continuous innovation and 
improvement. Digital factories will also create 
better conditions for new profit models, 
involvement of  end users in production and 
enhanced service models.  

At each step of  the production process, 
Big Data is being created and collected, for 
real time and post-production analysis. 
Product lifecycle management solutions  

(PLM) will allow digital (smart) factories to 
handle and analyse data, converting it to 
actionable information throughout the entire 
lifecycle of  a product, efficiently and cost-
effectively, from ideation, design, and 
production, through delivery, service and 
disposal. The pervasive application of  
networked information and knowledge will 
dynamically integrate the demands of  the 
consumer throughout the entire supply chain — 
enabling real-time response to changes in raw 
material costs, fluctuations in volume demand, 
and custom orders, while minimising energy 
and mater ia l u sage and max imi s ing 
environmental sustainability, health and safety, 
and economic competitiveness. 
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The role of  design, in particular, is assuming 
ever-more importance as consumers and 
markets’ demand more customisation. 
Computer-aided Design (CAD) technology 
will integrate Virtual and augmented 
reality and simulation to design, improve 
and innovate products before actual production, 
with high quality, marginal levels of  defect, and 
effortless customisation stemming from the 
ability to repeat and adapt the design process. 
Paired with laser precision tools for draft design, 
functionality, features and appearance, 
Computer-aided Manufacturing (CAM) 
solutions will bring products to life, shortening 
production time and eliminating waste.	
This technology will allow manufacturing in 
Slovakia to transform from reactive to 
proactive, from responsive to preventive 
services, from compliance oriented to 
performance, and from local to global.  

By driving efficiency throughout the 
manufacturing process, smart technology will 
also help conserve resources in all their forms: 
proactive scheduling prevents idle machines and 
manpower, optimised operation diminishes 
water and energy use and diverts from wasted 
material resources, and automation will allow 
human capital to refocus.  
 The Slovak industry’s high dependency 
on raw materials will have to be addressed in 
order not to become the most expensive link in 
the production process. Production technologies 
and use of  raw materials will have to look for 
new, innovative solutions for industry to remain 
competitive. New materials and supplements 

will play a key role in addressing the issues of  
cost effectiveness and resource efficiency. 

In order to improve the networked 
supply chains, enhancing communication to 
facilitate planning and helping manufacturers 
react to events in real time needs to be 
implemented. Equipping both machines and 
products under production with sensory 
technology will result in products capable of  
informing the production process directly, in 
real time. 
 Advances in sensors, hydraulics, 
mobility, cognitive machines and big data are 
making human-robot collaboration on the 
factory floor a technical reality. The new 
generation of  collaborative robots (or ‘co-
bots’) entering manufacturing may overhaul the 
‘division of  labour’ between man and machine. 

“Automation, robotics and digital 
technologies form the basis for the 
development of the production program 
and production base of  Spinea s.r.o.” 

Spinea s.r.o. 

Human-robot collaboration still represents a 
frontier both for producers and adopters of  this 
technology. Advances in robotics technology, 
demand for flexible means of  production, and 
strong R&D capabilities are driving the uptake 
of  co-bots. On the other hand, a series of  major 
challenges need to be overcome. Guaranteeing 
safety is one of  the greatest challenges for 
human-robot collaboration. Regulatory issues 
will have to be addressed as they will gradually 
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become an impediment to technological 
progress and hinder innovation. 

In the area o f  unconvent ional 
manufacturing technology such as robotics, 
artificial intelligence and additive technologies, 
financing and the commercialisation of  R&D 
are other essential aspects of  success in human-
robot collaboration industry. Robotics 
companies need significant support in bringing 
their innovative ideas to the market in order for 
collaborative robotics to succeed. Smarter, safer 
new industrial robots could bring automation to 
new areas of  manual work and help many 
Slovak manufacturers gain a competitive edge. 

Key goal of  the concept of  Digital 
(Smart) factory should be especially the 
complex innovation in products, processes and 
business models.  

The starting point for innovation in all 
three levels are the smart horizontal integrations 
of  existing platforms, the automation and 
digitization of  manufacturing processes in the 
level of  advanced manufacturing and additive 
t e chno log y, robo t i c s , au tomat ion o f  
manipulation and transport systems with links 
to the systems of  IoT and Big data, leading to 
Radical/disruptive changes in business models. 
Apart from the use of  innovative technologies 
and restructuring the production process, digital 
factories will also modify their business 
models, the way they interact with their 
supply chain, clients, as well as own 
employees.  
	 I n t e r o p e r a b i l i t y a n d 
standardisation in digital economy will 
become another key fac tor to dr ive 
competitiveness and growth, providing efficient 

interaction between digital components but also 
better communication and transparency within 
global and cross-sectoral supply 
networks. Standardisation is the key for the 
increase of  interoperable technologies, e-
business solutions and platforms and helps 
digitisation of  production. Vertical industrial 
specifics (e.g. in raw materials, building and 
construction) calls for effective standardization 
of  business communication, and product and 
contract classification schemes to improve 
precise sourcing, market intelligence, demand 
planning, trusted contractual results and market 
transparency.  

Standardization development will 
provide support to new and more effective 
digital services and to interoperability of  
business information systems. It will be the 
essential element of  a horizontal integration of  
existing platform and transform supply chains 
across industry into supply networks, reducing 
defragmentation of  the Slovak and the EU 
market. 
In addition, the abundance of  Big Data and 
varying reaction time of  companies to make 
best use of  this data, will give way to new 
business models, revolving around this 
untapped resource. Data analytics, product, 
market, and behaviour prediction, are already 
highly valued services. The most capable of  
adapting to these new business opportunities, 
and at the same time the most flexible market 
players – e.g. startups and SMEs – will 
emerge a s the mos t p rofi tab le. T he 
development of  online platforms, especially for 
smart supply network management will not 
only provide basic sourcing, cooperative, 
negotiation or contract execution tools, but also 
generate, aggregate and monitor huge amount 
of  data about business transactions, market 
participants’ behaviour and use algorithms to 
change data to useful information and 
knowledge as a feature of  Data Economy. 
Online platforms are also helping SMEs to 
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enter new markets and find opportunities, 
identify market trends, gaps, reduce reaction 
time to market and through market intelligence 
tools improve and make more effective 
planning, forecasting and replenishment.	   
 State-of-the-art industry software and 
technology is providing the needed support to 
more than just manufacturing, logistics and 
robotics. Digitisation and smart technologies 
have also made their way into the creative 
industry, with design coming to the forefront 
of  technology, production process, and final 
produce alike. A spike in the importance of  
creative industry is already being felt, with 
technological companies looking for creative 
ways to help build better and easy to use 
interfaces and enhance user/operator 
experience (e.g. virtual reality). The design of  
the production process, with pinpoint accuracy 
and creative solutions, is becoming a form of  
art itself  as well as the deciding selling point on 
occasion. A smart (eco) design of  the 
product can make it eco-friendly, more 
compatible with other products, or make it 
more reliable and/or resistant.  

“The right mixture of proven technological 
concepts and cutting edge technology with 
out-of-the-box and creative thinking set in 
a playful work environment creates a 
smart and enjoyable experience for end 
user.” 

Pixel Federation  

A spike in the importance of  creative industry is 
already being felt in Slovakia as well. This 
growing segment together with business services 
represent more than one third of  the Slovak 
services export. This field has a potential for the 
creation of  new small businesses, development 
of  existing firms and the creation of  new jobs 
with high added value. IoT enabled technology, 
new materials, end to end digital integration 
and highly advanced optimal production 
models are also expected to create a strong 
demand for a dedicated, professional workforce, 
constant contact with the industry, knowledge 
of  business processes, and the necessary 
software and hardware security. 

Assisting in all operations of  a digital 
factory, including planning, management, 
transportation and storage, PLM is becoming 
the standard operating procedure delivering 

unprecedented levels of  cost 
effective and resource efficient 
flexibility. 
	As ambitious as it is, Smart 
Industry aims to promote the 
benefits of  smart technology 
across industry, fostering take up 
and implementation of  necessary 
measures to make S lovak 
industry ready for smart, value-
added manufacturing, and the 
many implications it has for its 
supply chains. For the companies 
that embrace it, smart Industry 
has the potential to trigger 
innovation and productivity. 
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5.	 Smart Research 
The very base for making manufacturing smart 
will be research and development in ICT, 
Cybernetics and artificial intelligence, new 
materials and innovation in general. The 
applied research in Slovakia will have to 
reorganise to bring together expertise, critical 
research capacity and sufficient funding. This 
should be done by creating a network of  
applied research centres, making use of  existing 
Slovak R&D infrastructure (relevant 
universities and R&D institutions) and in close 
collaboration with industry. Inclusion of  this 
network should not only develop and 
implement Smart Industry solutions for Slovak 
industry, through project large in scope and 
impact, but also engage in international 
cooperation, following models such as 
Fraunhofer or VTT. Cooperation within the 
network should also include startups, and 
innovative SMEs for creative and out-of-the-
box solutions in R&D projects, as well as 
participation of  MNCs present in Slovakia, 
seeking innovative solutions. 

Applied research initiatives and large 
scale projects need also to reflect the direction 
for supporting research and development 
activities in Slovakia, already been established 
under the RIS3 strategy, which sets priorities for 
economic specialisation and R&D in Slovakia, 
taking into account the principles of  smart, 

sustainable and inclusive growth, to strengthen 
the competitiveness of  the Slovak Republic. 

“Rich and developed countries invest in 
research and innovation not because they 
are rich, but they are rich because 
investing in research and innovation.” 

Pavol Šajgalík, 
President of  the Slovak Academy of  Sciences 

Concrete links and correlations between areas 
of  economic and R&D specialization must be 
identified, in the context of  critical mass and 
the potential for practical commercialization of  
outcomes of  R&D (e.g. by means of  technology 
transfer or contractual research by R&D 
institutions for the private sector). Financial 
support from public funds, as well as state sector 
governing authorities, must therefore respect 
these links. 

Innovation is also inextricably linked to 
mutual cooperation of  enterprises with their 
surroundings, creation of  partnerships, 
clusters and enterprise networks. In order to 
achieve synergy in innovative and economic 
activities with positive effects on economic 
growth it will be necessary to support 
cooperation of  innovative enterprises and to 
involve research institutions in their activities. 
Current arrangement does not allow to fully 
utilise the knowledge from R&D base. Existing 
solutions in this area for closer cooperation 

between institutions from different 
sectors (e.g. science parks and centres 
of  competence) face problems caused 
by restrictive implementation rules 
for the use of  shared infrastructure 
between the partners. To improve the 
e ffic iency o f  the i r ac t iv i t ie s, 
mechanisms for knowledge transfer 
as well as mechanisms that motivate 
research institutions to cooperate 
with innovative enterprises on 
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innovat ive so lu t ions needs to be 
implemented. 

The process of  further specifying 
individual areas of  specialisation, including 
a clearer definition of  their mutual 
synergies and linkages will proceed 
continuously. Strong emphasis will be 
placed on dialogue with the private sector 
in the process of  entrepreneurial discovery. 

After all, the private sector is in the 
best position to identify the direction of  
R&D in terms of  technology (especially 
manufacturing).  

“Smart Industry is known to have 
high  level of innovation, which is done by 
innovative people. That is why we have to 
f o c u s o n c l o s e c o o p e r a t i o n o f 
industry, education and research.”    

Alexej Beljajev 
President of  Association of  Industrial Association 

Respecting the priority areas and set up of  the 
RIS3, Smart Industry aims to elaborate on the 
work of  this strategy. With its broad perspective 
of  application of  technology across (not only) 
industrial sectors, Smart Industry will 
complement R&D initiatives conducted 
and planned under RIS3, bringing the 
principles of  the 4th industrial revolution into it.  

6.	 Smart beyond Industry 
Technology does not only trigger innovation 
and productivity in business and industry — it 
does so in many other sectors.  
	 It will bring end users operational 
e ffic iency and potent ia l ly subs tant ia l 
productivity gains at lesser costs. Operational 
assets such as devices, people, buildings and 
street objects will pour in real time data into 
new, interconnected apps and feed analytical 
processes, converting it into actionable insights 

and allowing for enhanced synchronization. 
Such precise, data-driven capabilities will 
present great potential for industries as diverse 
as manufacturing, architecture, energy, 
healthcare, crit ical infrastructure and 
transportation. The synergy of  these 
industries, infused with IoT enabled devices, 
objects and elements, collecting, interpreting 
and transmitting information for the benefit of  
end users will create an efficient, productive, 
ecological and citizen-friendly environment – a 
Smart City.  
 High-tech smarter transport systems are 
encouraging cities to enhance mobility, reduce 
emissions and personalise the user experience. 
Advanced transport management is a 
critical driver on which the whole smart city 
idea depends: it propels the integration of  
technology and communication into a strategic 
approach that's qualified as sustainable, citizen-
orientated, and supportive of  economic 
development. Smart transport systems overlay 
existing IT and communication infrastructures, 
and exploit increasing interconnectedness and 
openness. It covers a diverse range of  
applications, from smart electric vehicle 
charging, city traffic monitoring and real-time 
traveller information to the installation of  
highway intelligence via sensors. 
 The concept of  smart transportation 
systems is expected to become critical in 
addressing the challenges posed by an 
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increasing number of  vehicles in maintaining 
s a f e t y, s m o o t h t r a f fi c fl o w a n d a n 
environmentally friendly and sustainable urban 
environment. Consumer and commercial 
telematics are important, along with new 
emergency call systems and electronic toll 
collection. Advanced systems for preventing 
accidents via vehicle-to-vehicle and vehicle-to-
infrastructure communications are also 
significant, as they are being positioned in 
relation to growing cellular connectivity for 
vehicles. Technology can also help in improving 
reliability of  public transportation network by 
providing visibility on arrivals/departures/route 
information for travellers for hassle-free journey. 
Multi modal fare integration can help 
citizens to use multiple modal options without 
hassle of  purchasing dif ferent tickets. 
Intelligent traffic management can aid 
efficient traffic flow. 

“An advanced city is not one where even 
the poor use cars, but rather one where 
even the rich use public transport. 
Therefore we must utilize technological 
advancements and green energy to create a 
system, which is faster and more 
appealing than anything what exists now.” 

František Jakab,  
Technical University of  Košice 

Implementation of  intelligent, networked 
technologies and advanced use of  data can also 
help improve our healthcare system, transform 
it from curing to prevention, and give people 
greater control over decisions affecting their 
health. 

According to Healthcare Outcomes 
Index 2014, Slovakia places poorly in a ranking 
of  the world’s best-performing countries in 
healthcare. Moreover, only 7.4% of  general 
prac t i t ioner s exchange medica l data 
electronically (36% in the EU) and only 3.5% 

of  general practitioners transfer prescriptions to 
pharmacists.The best way to change these 
statistics is to drive innovation into Slovak 
healthcare system by applying the rapidly 
developing Smart ecosystem to healthcare.
 System integration and interoperation is 
a compulsory requirement of  smart healthcare 
addres s ing problems re lated to data 
interoperability. By establishing the framework 
for data sharing and interoperability among 
different systems (e.g. medical prescriptions, 
allergies, previous medical treatments, radiology 
information, electronic patient record and so 
on) we can help to prevent the chronic diseases, 
which are main mortality causes.  Referring to 
this serious fact we have to accelerate the 
development, deployment and use of  new and 
innovative technologies in line with the trend in 
wireless, high-speed interfaces, miniaturisation 
and modular design products with multiple 
integrated technologies. Technological progress 
stemming from industry can rapidly raise the 
quality of  life and cut down the cost of  
healthcare. Complemented by solutions as 
simple as mobile applications used to monitor 
patients through small wireless sensors 
connected through IoT, this technology can 
securely capture patient health data, apply 
complex algorithms to analyse the data and 
share it through wireless connectivity with 
medica l profess ionals who can make 
appropriate health recommendations, providing 
the right medical support at the right time. 

7.	 Smart Energy 
Improved design, high efficiency technologies, 
IoT-enabled smart metering and smart 
grids, and conservation, along with the use of  
clean renewable resources to create 
electricity, heat, and transportation fuels all 
come together under Smart energy. The 
concept of  Smart Energy is built on the 
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utilisation of  data and communication 
technology in the energy sector to prepare the 
electricity grid for new trends and challenges, 
with the help of  advances of  smart meters, 
digital control systems and the most advanced 
information technology. The recent challenges 
are connected to fulfilling the targets set by 
European Union in energy sector, as well as to 
participate in solving the global climate change 
challenges.  

The commitment within COP 21 
agreed in Paris obliges us to significantly reduce 
greenhouse gas emissions, of  which 80% is 
produced by one of  the energy process. 
Suggested ways to address, especially with the 
involvement of  more renewable energy sources 
and increased effort in energy efficiency 
measures cannot be taken without adjustments 
in the power system, which will enable to meet 
the proposed objectives. Therefore, the concept 
of  deploying smart technologies in the 
energy sector is crucial. 

The basis of  Smart Energy is a 
conceptual solution of  creating smart grids in 
the Slovak Republic as basic technical solutions 
for developing the power system that enables 
the integration of  smart concepts on the 
production, for example connection of  
renewable energy sources and other energy low-
carbon energy sources, but also on the demand 
side with more significant involvement of  
consumers in the energy market, for example 
smart home, smart technology for consumers, 
demand-side management, intelligent buildings 
and the introduction of  electric mobility and 

smart cities and communities. It is necessary to 
develop several concepts on the demand side 
associated with the basic requirement involving 
the consumer in energy markets to enable him 
to control power consumption. 

Some smart concepts already exist in 
Slovakia (e-mobility, smart cities), others must 
be created (smart grids, smart homes, smart 
buildings), but the most important is the 
interconnection and synergy of  these concepts. 

"The Energy Union will only be made 
possible through a smartening of our 
energy systems. This concerns our 
industry, our homes, our transportation, 
our working environment, and the cities in 
which we live. Smart empowering 
t e c h n o l o g i e s a n d i n n o v a t i o n , a s 
anticipated in the integrated SET plan, will 
be a major focus of upcoming Energy 
U n i o n R e s e a r c h , I n n o v a t i o n a n d 
Competitiveness Strategy." 

Eurocomissionner Maroš Šefčovič 

The aim of  the concept of  Smart Energy is the 
first impetus to record the topic of  involving 
smart technologies in the energy sector at the 
national level with the participation of  the 
public sector, the scientific community and the 
relevant stakeholders. Smart energy is one of  
Energy union priorities and Slovakia lags 
behind. The supporting concept, creation of  a 
platform, analytical basis for identifying 
opportunities and financial support of  priority 

themes will help to integrate 
existing and emerging smart 
solutions to help Slovakia in the 
energy sector to mitigate the 
differences from the rest of  the EU. 
It will also enable Slovakia to 
participate in the implementation 
of  the Integrated Strategic 
Energy Technology Plan, to 
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improve the participation in Horizon 2020 
projects and prepare Slovakia for the 
application of  legislative measures introducing 
the smart technologies in energy sector, which 
will be launched in the second half  of  2016. 
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8. Recommendations 

The Smart Industry Concept outlines global trends and the technologies driving them aiming to raise 
awareness of the many benefits they hold for the Slovak industry. It also acknowledges the 
shortcomings of Slovakia’s performance in adopting these trends as well as a number of areas with 
room for substantial improvement. Moreover, the Concept represents a call for action to conduct 
thorough analyses of Slovakia’s needs and concludes with recommendations in six crucial areas. The 
recommendations take into consideration technologies that will embody the transformation of 
industry already knocking on the doors of EU Member States and third countries alike. They also 
account for the necessity to disseminate the idea behind Smart Industry to benefit the Slovak 
economy as a whole. 
 The vision of Smart Industry is to serve as a link between R&D&I – as outlined in RIS3, and 
the broader impact application of all relevant technologies, knowledge and skills from industry and 
businesses will have across different sectors, for society, and quality of life in Slovakia. This impact 
should be assessed through comprehensive, sector specific analyses that will serve to address 
each of the actions proposed hereunder and inform the action plan and next steps to be taken. 
 The call for action should be answered with the formation of Slovakia’s Smart Industry 
Platform – the governing body of Smart Industry – an interdisciplinary expert working group 
consisting of key stakeholders and government authorities. The Platform should avoid duplicity and 
refrain from creating additional, purposeless working groups, by building on the existing structures 
and on the well-outlined models, such as Manufuture-SK. It should identify honorary 
Ambassadors of Smart Industry for each sector/priority, dedicated to improving, taking forward and 
supporting the implementation of the present recommendations. The Smart Industry Platform 
should assume ownership of and exhibit leadership in individual actions proposed hereunder – the 
division of duties and activities should be done in the form of a concrete, industry-specific 
Action Plan guided by a defined timeframe, to fulfil the expectation of broadly benefitting the 
society. The action plan should set forward clear medium and long-term targets, in priority-areas 
identified under the RIS3 Strategy, such as energy, materials and nanotechnology, manufacturing 
and robotics, and others, in the context of ICT as a cross-sectoral, essential element. The targets 
should be linked with specific initiatives aimed at the Slovak economic environment internally, as 
well as beyond our borders, outlining actions and targets to be addressed by Slovak stakeholders, as 
well as projects to be taken on in international cooperation. The action plan should be finalised and 
presented by no later than end of 2016.  
 

Smart Industry - First Steps 

•Formation of Smart Industry Platform 

•Conduct sector-specific analyses 

•Formulate action plan for specific sectors 
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The recommendations proposed here are as follows: 
 

8.1. Awareness Raising and Collaboration 

There are already various frontrunners in fully implementing the technologies and principles of 
Smart Industry in Slovakia. However, with the right interpretation of the potential to be unleashed 
with adopting new technologies, manufacturing processes and business models, this number is 
expected to grow exponentially. Hence, the first order of business has to be a countrywide 
information campaign to raise awareness about the benefits and the eventual inevitability of 
adopting new technologies and digitisation. Supporting the networking and interaction between 
stakeholders and development of communities in the main smart environments and/or around the 
main horizontal platforms, sharing of good practices, the development of skills and training activities 
are examples of elements of this information campaign. Specific attention has to be paid to the 
inclusion of traditional SMEs and Startups, incentivising their active participation and 
making sure that they are aware of and can access the necessary technology platforms to develop 
applications and services. 
 Guidelines and assistance in adopting Smart Industry principles and technology 
will play a crucial role in the transformation of industry and businesses in general. Thorough and 
focused analyses will need to be conducted to rightly assess the current and future needs of industry 
and businesses. Traditional industries will face different challenges and barriers than more advanced 
and up-to-speed industries. In this context, a well-defined yet flexible manual should be 
elaborated for determining and prioritising projects to be undertaken. Traditional industries will 
need to take up methodological and organisational tools and technologies in order not to fall behind. 
The manual will also help them become exposed to and acquainted with CPS and Big Data driven 
PLM methodologies and implementing these in their own businesses. More advanced industry 
actors, as entities advanced in innovation, technology implementation and with a greater impact on 
their surroundings (locally, regionally, and nationally) should be guided to “lead by example” and 
implement “open innovation models”. The manual will aim to improve IoT readiness across industry 
in Slovakia. 

Close cooperation of regional stakeholders and other relevant initiatives will help drive 
change We need to support cooperation networks including leading companies in the region and 
universities working on real-use cases for industry and society. Mapping of activities will be crucial for 
linking regional actors and the regional ecosystems. 

The grouping of regional and industry-specific actors has already proven its potential in 
Slovakia in the form of clusters. With promotion and enhanced support, clusters will help bridge the 
gap between market needs and research and development as well as address the imminent change of 
Slovakia’s labour market, through re-qualification schemes. Clusters should assume the role of 
innovation hubs, making full use of existing R&D infrastructure and foster progress through 
showcasing technologies in pilot projects, supporting experimentation and testing of new technologies 
and new products. The Smart Industry Platform should serve as the link between hubs in Slovakia, 
which should in turn fit right into the EU-wide network of digital innovation hubs, envisioned 
by the European Commission – a virtual one-stop shop for technology and knowledge transfer, 
bringing together European industries. 
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Recommendation Concrete action 

Awareness 
Raising 

• Information campaign - spreading awareness about Smart Industry 
technologies and benefits of their implementation, 
•Support experimentation and take-up of IoT technology; showcase 

new technologies in pilot projects and test-beds, 
 

Collaboration and 
Innovation Hubs  

•Manual for uptake and implementation of Smart Industry, 
• Improve IoT readiness of traditional industries; focusing also on 

SMEs by providing mentoring and access to finance for growth with 
focus on SMEs; guidance for better adjustment to new business 
models, digital and business skills training activities, 
•Promotion of and enhanced support for clusters, 
•Link initiatives on regional, national and EU level. Support for 

internationalisation, cross-border upscale and export. 
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8.2. Future-Driven Research 

Research facilities and institutions in Slovakia should become proactive in identifying industry and 
society needs in order to link research with future innovation development projects. In other words, 
they should conduct research with commercialisation in mind to service the needs of industry, as well 
as to become self-sustainable and independent, following the examples of Public Private 
Partnership projects in place in other EU Member States. 
 Problem-oriented consortia (e.g. clusters) formed by industry, applied research entities, Slovak 
Academy of Sciences (SAV) and leading universities should assume the role of leadership in 
R&D, and the transfer and testing of technologies. Together with authorities in charge of technology 
policies and research funding, these should inform national policies on technology, industry and 
energy.  

A crucial factor will be to assess the current performance of academic research, analyse and 
identify specific research areas based on the needs of Smart Industry, the economy, the society, the 
environment, health and energy sectors. Having identified shortcomings of the current setup and 
concrete research areas in need, a Future-Driven Research Agenda should be outlined by 
industry representatives and high-impact businesses, together with the SAV and academic 
community, addressing Slovakia’s present and mid- to long-term needs. This agenda shall not replace 
the priorities identified in RIS3. It shall, in a more agile way, complement the work already 
done under RIS3 by further developing an open and inclusive ecosystem based on the 
collaboration between large and small enterprises, startups, and innovative SMEs for out-of-the-box-
thinking solutions and future R&D&I projects. Reorganisation of the R&I system – more significant 
application of R&D results in the business practice – will lead to change in the ratio of applied and 
basic research to: 70 % applied research and 30 % basic research. Relevant universities 
should be presented with financing incentives to promote applied research projects, with tangible 
results, addressing the needs of industry. Key performance indicators of universities should be 
set up as conditionality for such incentives, based on criteria such as the number and quality of 
research projects conducted with or for industry, and spinoffs. 

One of the purposes of such a research agenda should be to promote key enabling 
technologies in manufacturing, mainly through cloud solutions, high-speed networks (5G), additive 
manufacturing (3D printing), robotics, mobile sensory systems, automation, nanotechnologies and 
artificial intelligence. In respective areas, activate industries by agile pilot projects (these enable and 
encourage hands-on experimentation projects, which allow adoption of best practices).  
 The Future-Driven Research Agenda should focus also on the equally important issue of new 
and raw materials in the context of Smart Industry. As an inextricable factor for effectiveness and 
competitiveness, the use of advanced new materials has to become a driving force for research and 
can even lead to emergence of new businesses. 

International cooperation with R&D institutions such as VTT (FI) and Fraunhofer (DE), 
among others, should be established to advance Slovakia’s national research agenda, promote 
Slovakia’s R&D capabilities and potential, and build similar models of collaboration with 
universities in Slovakia. For this purpose, a network of applied research centres should be 
created, building on existing infrastructure, to enable and strengthen collaboration between 
R&D institutions and the private sector. 
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Recommendation Concrete action 

Future-Driven 
Research 

•Enhanced support of applied R&D initiatives, focused on 
industry and society needs and future commercialisation - change the 
ratio of applied and basic research (70% - 30% respectively),  

•Define Future-Driven Research Agenda for new key technology, 
materials and production process, ensuring link to RIS3 Strategy, 

•Problem-oriented consortia (e.g. clusters, e-platforms) formed by 
industry, innovative start-ups and high-tech SMEs, applied research 
entities and academia to lead R&D, transfer and testing of 
technologies, create network of applied research centres, 

•Support and raise awareness about possibilities for domestic producers 
to participate in EU research projects – European Technology 
Platforms, Joint Technology Initiatives, European Research Area, 
Factories of the Future, 

•Analyse the option for increasing the deductible amount of R&D 
costs from the taxable income of businesses. 
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8.3. Smart Factories and Manufacturing 

In the industrial sector, the ultimate goal of the Smart Industry shall be to create a network of 
interconnected and interoperable factories (production sites and businesses) within the supply chain. 
These will embody the synergy of most advanced technology and robotics, autonomous 
production processes, new materials, smart logistics, and employ human capital in creative and 
business capacity. These future-proof factories will be flexible to market shifts, reconfigurable on 
their own accord, through virtual reality and simulation, or remotely through Big Data driven 
CPS and PLM. Due to high levels of efficiency, high added value of the supply network and high 
level of digitisation, Smart (Digital) Factories will embody the principles proposed throughout 
this concept, and lead by example. With digitisation being the key enabler, the aim is far more 
complex: to create an environment of cooperation and systemic integration. 

The next step should be interconnecting industry and businesses with their supply 
chain, especially by means of their active participation in the production and supply processes. Such 
a link should also be established with end users and customers (beyond technical support) and 
external R&D suppliers. To create this integrated network, a high speed, secure and reliable Internet 
connection will have to be made available throughout Slovakia, governed by defined standards in 
communication. The network of interconnected and interoperable factories should be based on 
principles of IoT ensuring compliance with the EU strategy for Digital Single Market and intelligent 
supply networks delivering innovative, high added-value services for more efficient productivity and 
competitiveness improvement. Moreover, with growing and highly diversified consumer demands, 
mass production will step aside to customised products - products as a service. This will present new 
market entry opportunities for a wide range of (new) business models and favour growth of 
digital enterprises.  

The interconnectedness of supply networks will also allow for enhanced involvement of 
consumers in the production/supply process. More flexible SMEs will help large corporations and 
industries deal with specificities of demand, as long as they themselves are capable of coping with the 
demand. Smart Industry shall address the growing need for more flexible production and supply 
processes driven by Big Data, new materials, virtual reality and simulation, and advanced and 
automated analytics. Manufacturing itself will need to adopt new, cutting-edge technologies 
for pre-production digital design, development, simulation and innovation; flexible, adaptive, 
quality controlled, and automated production using robotics and artificial intelligence; smart 
products, added-value services, collection and real-time analysis of Big Data for process optimisation 
and lifecycle management. The high level of technology used throughout the factories will be the 
source of pressure for other links in their value chain and thus foster R&D and innovation. 

The immense potential of IoT stems from connectivity and interoperability. Horizontal 
integration of existing platforms will benefit the industry and production of goods, services provided 
to both producers and end-users, on national and cross-border level. Industry representatives and 
businesses should come together and define a Reference Architecture for businesses, products, 
services and digital platforms, establish a common language and a roadmap to allow cooperation 
across industries, business communications, products, services and contract classification schemes 
transforming value chains into value networks. The government must become both an 
expert and strategic customer for the technological trends discussed in this report, taking the lead in 
adopting open standards for interoperability and security. 
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Recommendation Concrete action 

Smart Factories 
and Manufacturing 

•Foster development and implementation of new technologies and 
materials (additive, virtual reality, co-bots, etc.), 

•Support and promote horizontal integration via standardization 
(Reference Architecture) for businesses, products, services and digital 
platforms,  

•Create a network of interconnected, interoperable and integrated 
Smart (Digital) Factories (production sites and businesses) within 
supply chains, by means of IoT (Big Data, PLM, ERP), 

•Support inclusion of new business models in supply networks,  

•Support of Big Data driven digital supply networks based on Digital 
Single Market principles (including trust building, services 
infrastructure, platforms). 
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8.4. Access to Finance 

Funding mechanisms should be able to accommodate shorter development timelines and faster 
deployment for a more coordinated research, development and innovation. The current R&D 
funding models require upfront definition, specification and partners for what is generally a long-
term project, which may prove not agile enough in the case of ambitious and disruptive IoT 
innovation projects. Coordination of funding mechanisms on the national level should be 
made flexible enough to address innovative projects as well as the Future-Driven Research 
Agenda, through the state budget and by linking to RIS3 priorities and respective Operational 
Programmes. The matching of public funding through private investments and Public-Private 
Partnerships (PPP) to manage more effectively innovation and take-up actions will create 
additional funding opportunities. One such partnership should be focused on the development of IoT 
and Cloud in smart energy sector. 

 On the European level exist more than 1000 separate initiatives and supportive measures for 
the support of Startups, innovative SMEs, research, development and innovation. Smart Industry 
will focus on easing access to funding through Horizon 2020 measures, such as Innofin, the SME 
instrument, I4MS, S3 Platform, more specifically EIT KICs, Factories of the Future, and others. 
 Last but not least, Smart Industry will promote the procurement of innovative products 
and services that would make its services more efficient and client friendly. Clear guidelines on 
how to evaluate a proposal taking into account innovative aspect of the solution as well as how to 
engage in innovative partnership, must be provided. The government authorities should 
motivate officials in procuring innovation (e.g. through competitions or providing rewards or 
bonuses). By doing so, public sector could also support innovative SMEs and Startups by becoming 
their first large-scale customer. 

In partnership with the private sector, local and regional government should actively promote 
implementation of Large Scale Pilots (LSPs), or innovation actions aimed at wider application 
of industrial technology. Priority sectors for such actions include, but are not to be limited to: 
Automotive, Energy, Transport, Health, Cities. The common thread of these actions shall be the 
effective use of IoT capable technology, inclusion in and best use of horizontal platforms, automation 
and efficiency. 
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Recommendation Concrete action 

Access to Finance 

•Funding mechanisms allowing shorter development timelines and 
faster deployment for a more coordinated research, development and 
innovation,  

•Address the needs of the Future-Driven Research Agenda, 
using the state budget and Structural Funds (ESIF) in line with RIS 3,  

•Measures matching public funding with private investments, 
e.g. Cloud Public-Private Partnership (PPP). 

•Ease access to funding instruments available on national 
and EU level, for support of innovation, research, and SMEs 
through ESIF and Horizon2020 measures, 

•Promote innovation through Innovative Public Procurement 
and Innovative Partnerships, 

•Promote implementation of Large Scale Pilots (LSPs), or similar 
innovation actions, especially in: Smart Automotive; Smart Energy; 
Smart Transport; Smart Health; Smart Cities, 
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8.5. Labour Market, Education and Skills 

With the transformation of industry and business in general, there is a growing need to change the 
way future generations are being educated and prepared for success. In light of technologies 
identified as being key for the future of manufacturing and the digital era of business, an analysis of 
main skills requirements for the current and future implementation of Industry 4.0 principles 
and potential supply gaps has to be undertaken, in collaboration with the academia, education and 
training actors, as well as leading industries. The result should be the development of a more 
appropriate, anticipatory and interdisciplinary curriculum, on all educational levels. To 
both address the lack of expertise in specific areas and adjust the educational system to the realities of 
the present and the future, we need to bring new, highly specialised skills such as e-leadership for 
IoT, computing science, coding, digital skills, STEM subjects (Science, Technology, 
Engineering and Math) to the centre of education on all levels. In combination with creative design 
subjects, fostering technical inventiveness of engineers, they will have a positive impact on the 
skill-set of future generations, and also the potential to change the mind-set of future job seekers, 
turning them into job providers. Similarly, training and adoption of necessary new skills will be 
necessary also within the academic community. Professors, teachers and educational staff will 
need to adapt to technological trends in order to effectively pass on the new curricula onto students. 

Smart Government should also help account for the reorganisation of Slovakia’s labour 
market, caused by shifting labour and skills demand by industry and businesses. The 4th Industrial 
Revolution will provide the labour market with challenges but at the same time with new 
opportunities. With automation and process optimisation, demand for certain professions will 
decrease if not cease all together. On the other hand, technological progress will lead to less labour-
intensive jobs, more flexibility for long-distance employment, life/work balance, and opportunities 
for professional development and formation of new skills. New jobs will arise in high demand of 
creative and technical skills, e-leadership, innovative engineering. Government together with 
universities and industry will have to cooperate in order to keep up with this trend and supply the 
jobs the market will need. Creating flexibility and security in the labour market should also be guided 
by the EU concept of flexicurity. 

The crucial point is bringing universities closer to business and industry - 
promoting inter-sectoral partnerships and cooperation between enterprises and research and 
education institutions. Smart Industry should create exchange programmes to match Slovak industry 
and business professionals with relevant study classes and study programmes, as well as by inviting 
international industry and business representatives to share expert knowledge, technical skills and 
creativity. In addition, large enterprises and leading industries should use their know-how, capacity 
and resources to take an active part in the education process on all levels (e.g. as 
extracurricular activities).  
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Recommendation Concrete action 

Labour Market, 
Education and Skills 

•Analysis of main skills requirements of industry and potential 
supply gaps in short and mid-term, 

•Develop a more appropriate, anticipatory and interdisciplinary 
curriculum, on all educational levels (incl. life-long learning programmes), 
with enhanced financial support scheme, 

•Increase the supply of new, highly specialised skills: E-leadership 
skills for IoT, computing science, coding, digital skills, STEM subjects 
(Science, Technology, Engineering and Math), creative design subjects and 
business,  

•Industry/academia Integrated education platforms - Support for 
knowledge transfer, training and innovation engineering (with 
international cooperation), for capacity building and requalification, 

•Adopt new skills and training within the academic community in 
the context of technological progress, 

•Adhere to the European agenda for new skills and jobs. 
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8.6. Future-Proof Regulation and Smart Government 

The technological evolution addressed by the Smart Industry Concept is underway, despite the out-
datedness of many national regulations. Slovakia should strive for the best ways of adjusting the 
Slovak national regulations to the currents in industrial, technological and scientific progress and 
become a strong voice calling for similar adjustments of EU regulations.  

The Smart Industry Concept has the ambition to create favourable framework conditions for 
the development of the Slovak IoT ecosystem. Therefore, concrete areas for public sector support 
and incentives for the adoption of Smart Industry need to be identified, which would call for 
removing the regulatory barriers (Future-Proof Regulation), easing administrative burdens, and 
encouraging international cooperation.  

More emphasis has to be put on public consultation (with businesses, relevant stakeholders 
and regulators) at the preparatory stage of new regulatory proposals. Future-Proofing of the proposed 
regulations should be an essential part of regulatory processes ending in setting norms and standards. 
In addition to the already implemented Regulatory Impact Assessment (RIA) – a tool and 
process aimed at identifying the most efficient regulatory approaches and their alternatives delivering 
the greatest net benefit to society – Smart Industry proposes the definition and implementation of a 
Digital Impact Assessment (DIA) and Innovation Impact Assessment (IIA) to serve as 
safeguards and justification for legislative and regulatory acts in the area of standardisation.  

In addition, the technologies and enabling factors discussed here are not only fit for business 
and industrial application. They also present numerous options for the betterment of the public 
sector and government, such as interfaces across public sector for innovative use of real-time public 
data, all leading to the creation of an effective eGovernment. 

Recommendation Concrete action 

Future-Proof 
Regulation and 

Smart Government 

•Constantly develop necessary skills within public sector (boot 
camps), build confidence in the emerging IoT economy 
(including Cyber Security),  

•Secure collection, flow, and commercial use of (Open & Big) data, 
IP rights and data protection, and adopt open standards for 
interoperability and security, 

•Build trust by developing a single services infrastructure 
and smart eGovernment (Data-driven state, Personal Information 
Management), 

•Propose a transparent and effective roadmap for digitisation 
of public sector (new types of digital services, interfaces across 
public sector for innovative use of real-time public data and Mobile 
eGovernment), 

•Future-Proof Regulation to remove the regulatory barriers, 
ensure the implementation of common standards and encourage 
growth and international cooperation (RIA, DIA, IIA), 

•Ensure active participation of government authorities in supporting 
and implementing Smart Industry, 
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