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Abstract: The article discusses the benefits of the implementation of the Industry 4.0, focusing on
the logistics management and decision-making of business managers. The obtained data and
conclusions are evaluated qualitatively. Modern technologies have a significant impact on the lives
of people and businesses today. This trend is mainly supported by advances in information and
communication technologies. ICT technologies are how more accessible and smarter than ever
before. This creates new opportunities and opportunities to improve business processes at enterprise
level. ICT potential is also an option to generate more data thanks to devices and sensors in Industry
4.0. This data has a potentially important information value for the pony, especially in the decision-
making process. The Industry 4.0 has been able to digitize the enterprise through several new
technologies and their interconnection. Following the results obtained from this research study, it
can be concluded that, based on acquired information through such a digital concept, Industry 4.0
can improve logistics and decision-making processes, and ultimately, the overall performance and
prosperity of the enterprise. The Industry 4.0 is now creating an opportunity for businesses to

digitize business operations at all levels of management.
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1. Introduction

The introduction of new IT technologies in society and companies is one of five megatrends
according to global consultant companies. The biggest boom is assumed to be around 2020 to 2030.
The most extensive changes in SMART companies are Cloud computing, Digital Twin or Internet
of Things (loT) which belong to the Industry 4.0 (I 4.0) segment. The implementation of these

technologies is important for employees and managers in the company. The benefits of deployment
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I 4.0 affect various aspects of the company. Leadership appreciates in particular process
optimization, lower costs, etc. The purpose of the article is to justify the positive impact of also 4.0
on corporate decision-making, management and overall operational activities, while setting barriers

and implementation problems.

2. Methodology
The information provided in the article has been obtained through methods of information retrieval,
processing information and evaluating information. To obtain information, the method of document
analysis was used, which was focused on obtaining data from articles and statistics of consulting
companies. The data were processed by methods of comparison and deduction. Conclusions from
the analysis were then formulated by induction. In the selection of the documents analyzed, these
documents had to meet several criteria. Otherwise, they were not included in the analysis. The
criteria for inclusion in the analysis were as follows:

e Orientation on Industry 4.0.

e Orientation on the management area.

e The documents were not studied before 2015. This is because the area of information and

communication technologies is in a dynamic environment that is subject to constant change.
Older document sources would not be the substance of analysis.
e Focus on using Industry 4.0 in Slovakia.

Further data were obtained from secondary sources, i.e. case study. The main source of this
information due to their nature was the Internet, namely the website of solutions providers for
Industry 4.0, annual reports and product catalogs. In order to be included in the analysis, the case
study had to contain numerical expressions of improvement of activities. This was followed by a

case study. Logic and creativity were used to formulate recommendations and conclusions.

3. Industry 4.0
Industry 4.0, respectively, the fourth industrial revolution is mainly focused on the issue of Smart
manufacturing, followed by the previous phases — revolution (1. steam, 2. electricity, 3.
automation). The main goal of Industry 4.0 is to transform businesses into a digital form that would
be compatible with industrial 0T elements.

Industry 4.0 represents the next phase of production systems, which are enriched by an
integrated set of technologies that adds value to the entire life cycle of the product [1]. It is a total

transformation of processes using intelligent engineering and digitization [2]. The concepts of
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cybernetic-physical systems (CPS), the Internet and future-oriented technologies and intelligent
systems with improved human-machine paradigms are applied within this concept [3].

The main elements of the Industry 4.0 concept include global trends, ICT, artificial intelligence,
robotics, automation, intelligent manufacturing, logistics, customs computing, etc. According to
Sanders et al. (2016) is one of the elements of the Industry 4.0 human (human factor) despite the
possibilities of automation and artificial intelligence. Devices and sensors can collect data and
transforming it into data, facilitating control and decision making, but ultimately the resulting
variant is selected and implemented by the manager.

According to Cierny (2017), the main features of the Industry 4.0 concept include the following [4]:

e Customization of products and their continuous digitization.

¢ Implementation of autonomous devices in the enterprise (drones, trolleys, etc.).

e Searching and using of alternative sources due to environmental pollution and scarce

resources.

e The growth of competitiveness in the market (technology represents a competitive

advantage).

e Support for innovative activities.

According to the Mechanical Engineering Department in India, the main elements of
digitization within the Industry 4.0 concept are technologies such as [5]:

¢ Internet of Things,

e Industrial Internet of Things,

e Cloud computing,

e Smart manufacturing.

Industry 4.0 technologies

Front-end Technologies
Smart Working

[ Smart Supply Chain

Smart Product ]

Smart Manufacturing ]

i Base Internet
i technologies |_of Things

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Cloud Big Data Analytics

Fig 1 Structure of Industry 4.0. Source: [1]

These technologies are implemented in Industry 4.0 in two layers. The Front-end layer contains
the so-called industry-leading applications, focused on value chain (production, logistics, work,

production). The second, basic, layer contains classical technologies that ensure the distribution of
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data to a higher level. The combination of this data is obtained by the information needed to manage

the market. This concept is illustrated in the following figure [1].

4. Industry 4.0 Providers and Implementation Case Studies
Siemens, GE, Microsoft and PTC are among the top four Industry 4.0 solution providers. The
product portfolio that underpinned the use cases is shown in the following table [6]. The Industry

4.0 solutions providers are listed in the following table.

Table 4 Industry 4.0 platform providers. Source: [7-13]

Company Products Area/focus

Siemens NX, Teamcenter, Simcenter, Tecnomatix, Mechanical design, software engineering,
MindSphere, PLM components, Polarion, simulations and tests, production
Mentor, centre for manufacturing planning, automation
operations, Solid Edge, TIA Portal,
Mendix

GE digital twin, prediction of production and company digital transformation

maintenance, Cloud services,

cybersecurity
Microsoft loT, 10T, Al cez Azure, M2M smart manufacturing
PTC Al 11oT, CAD, PLM, Cloud company digital transformation

The worldwide PwC survey in 2016 shows that up to 21% of respondents use Industry 4.0
technology in production [14].

4.1 Case Study — GE Digital

Gallo Glass specializes in glass packaging for bottles produced in continuous production on 14
lines. Initial problem - poor product quality, repetitive errors and device downtime, which
negatively impacted labor productivity and total sales. Solution — System for monitoring and control
system - Predix HMI/SCADA from GE Digital. Implementation effect — ranking in the
InformationWeek Top 500, reducing downtime and errors by 25%, improving quality and
productivity by 5%, profit growth of $ 5 million, optimizing logistics costs, reliable and
environmentally friendly production contribute to Gallo Glass's competitive advantage. Benefits —

Predix can collect and analyze data from furnaces, bottle labels and stores, information distributed
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to facilities from operators to managers, covering operational, tactical and strategic level - reporting
via the web [15].

4.2 Case Study — Siemens

Akevono Kohgyo is a Japanese company that implemented Siemens NX system to shorten the setup
time of automotive components machines. Solution — digitization of all activities, from preparation,
design to production, quality control and decision support. Benefits - real-time device setup, order
increase, data analysis and processing have been reduced by 70%, process optimization by 80%
[16].

4.3 Case Study — Microsoft

The Textron global company has eight divisions and 32 000 employees. The problem has increased
the cost of an unacceptable level in holding all relevant data. Solution - Microsoft Azure, use cloud
storage. Benefit — Annual cost reduction of 2.5 million, optimal scalability, manager can view data

within a few minutes [17].

4.4 Case Study — PTC

The new trend in the Industry 4.0 and technology has become the concept of a 3D printer. The 3D
Systems Company integrates three-dimensional printing together with I10T. Problem — no
monitoring of equipment, such as nitrogen or heat values. Solution — Thinkworx platform, collects
data from 14.0. Benefit - printer diagnostics regardless of distance, improved service, reporting, high
return on investment, faster error resolution, less downtime, maintenance teams are not sent to the

field as often to optimize business [10,14].

5. Benefits from Industry 4.0 Implementation for Operation and Decision Making of

Managers
The implementation of Industry 4.0 creates a competitive advantage for businesses. According to
the PTC company (the solution provider in the area), the concept brings lower operating costs,
fewer downtime, higher productivity, security, optimal asset utilization, products meet customer
requirements (quality) and flexibly responds to dynamic environmental changes. The PwC survey —
Global Industry Survey examined the implications of 1 4.0 implementation and expectations of
approx. 2,000 managers operating in 26 countries around the world [14,18-21].

Benefits of implementing Industry 4.0 for company management are as follows [14,21]:
e annual cost reduction of 3.6%,
e revenue growth of 2.9% (1 year after implementation),
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e better CRM system,

e revenue growth of 30% by 2020,

e personalized products,

e predictive maintenance, equipment performance growth,

e vertical and horizontal integration in production and logistics,

e optimizing business processes through automation and digitization,

e customer-oriented marketing,

e innovation - the development of digital products,

e customers are given a higher value for which they are willing to pay more because the
benefits outweigh the costs,

¢ global connectivity, easier data sharing worldwide,

e competitive advantage,

e order growth,

e (quality service,

e return on investment (comparison of indicator values before and after the introduction of
Industry 4.0).

Benefits of implementing Industry 4.0. for support of decision making:

¢ real-time data acquisition,

e feedback within minutes,

o effective performance of management functions (planning, organizing, controlling),

o effective management at all levels in the company (strategic, tactical, operational),

e quality reporting, data directly from the terrain,

e enough scalability of data and information, increased storage capacity, access at any time
(Cloud).

Possible barriers and limitations of Industry 4.0 implementation in the company are [14,21]:

¢ the willingness of employees to change,

e trainings,

e introduction of digital culture, adjustments in organizational structure,

e data security,

e complicated risk management,

e time and money-intensive (in the US, they invest approx. $ 907 billion to develop
digitization in the industrial world),

e extinction of some jobs - dissatisfied employees, dissemination of negative reputation,
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e interoperability and compatibility issues with current IS and new Industry 4.0 technologies,
the need to introduce a new architecture, requires funding,

¢ reluctance of partners, e.g. suppliers to collaborate in digitization,

e uncertainty, return on investment is reflected min. after 2 years,

e managers often cannot sufficiently motivate employees into a common “digital” vision of the
company.

Given these options and limitations, it is important that managers carefully plan the strategy for
development of an ICT business, get an overview of the cases of use competition and prepare for all
negative aspects. In a dynamic environment, it is necessary to adapt to the given conditions and use
them for your benefit [22,23].

6. Conclusion

The global Trend Industry 4.0 is gradually shifting from abroad to Slovakia. The greatest
technological boom is expected in 2020. The new concept changes the way we work, communicate
and live. Sensors can collect data in real time and transfer them to huge distances over the Internet.
Analysts in the company can not only retrieve this data in a matter of minutes, but also process it
and send it to managers via an internal network. Business management turns data into information
that makes management and decision making easier. The main advantages include process
optimization, cost reduction and increased safety and productivity.

However, everything also has negative aspects. The main barriers to implementation of | 4.0
include the human factor. Technology is invented by people and is also used to make their lives
easier. To successfully introduce innovation, it is necessary to change the mindset of employees, to
provide training and to convey a vision of joint growth through digitization. There are currently
many case studies from solution providers (e.g. Siemens, GE, Microsoft, PTC) in a given field, to
foreign articles, which indicate the appropriate types of technological components and successful
examples of implementation in practice. The 21st century industry will only give a competitive edge
to those who are well prepared, not afraid of risk, flexible and anticipating future options. Anyone

who does not follow this trend and ignores it is destined to gradually disappear over time.
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