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B cmammi po3anadatombcs numarHs yughposisayii ekoHoMiKU. O3HauyeHi 0CHOBHI meopemuyHi acriekmu wodo
iHOycmpii 4.0. PosansiHymul docsid cxiOHoesponelicbKux KpaiH, HasedeHa knacudpikayisi kpaiH €C 8i0MosioHO A0
piBHS 20MOoBHOCMI G0 BMPOBadKeHHS Yuposux mexHonoezil. CmeopeHa mampuysi CBOT-aHanizy nepcrnekmus
BpPOBaOKEHHST mexHosog2il iHdycmpii 4.0 y peasii npomMuc/1080cmi YKpaiHu.

Knrouosi cnosa: yugposa ekoHoMiKa, yughposizayis, asmomamusayisi, iHoycmpisi 4.0, iHmepHem peded, rnpo-

mucsosicmb, MawWUuHo6ydysaHHs1, CBOT-aHani3.

B cmambe paccmampusaromcsi 80npockl yughposulayuu 3KOHOMUKU. YKasaHbl OCHOBHbIE MEOPEMUYECKUE
acrekmsl omHocumesibHo uHoycmpuu 4.0. PaccMompeH onbim 80CMOYHOeBponelickux cmpaH, npusedeHa K/ac-
cudhbukayusi cmpaH EC 8 coomsemcmauu ¢ ypOBHEM 20MOBHOCMU K BHEOPEHUIO yughpoBbix mexHosioaull. Co3da-
Ha mampuya CBOT-aHasu3a nepcriekmus sHedpeHusi mexHooauli uHdycmpuu 4.0 8 peasiuu npoMbiUIeHHOCMU

YKpauHsl.
Kniodesble cnosa: yugposas 3KOHOMUKA,
npombiWieHHoCMb, MawuHocmpoeHue, CBOT-aHasus.

Problem statement. Industry 4.0 or Manufac-
turing loT systems connect the components of a
production process in a factory. Their purpose is
to enable “smart manufacturing”. In smart fac-
tories, cyber-physical systems monitor physical
processes and make decentralized decisions. Via
their 1oT connection, these cyber-physical systems
can communicate and cooperate with each other
and with humans in real time. Connected devices
include manufacturing equipment and robots.

Industry 4.0, Smart Industry, Industrial Inter-
net, Advanced Manufacturing are all terms that
stand for a vision of the growing digitalisation, net-
working, and automation of industrial production.
Things, data and services, people and machines —
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yuehposuzayusi,

uHoycmpusi 4.0, uHmepHem seuwed,

in Industry 4.0 everything could be connected to
everything else. Existing production, logistical and
working processes could change dramatically,
resulting in great leaps of productivity. Many studies
predict high investment in digitalisation because,
thanks to the developments sketched above, an
individual item customised according to the wishes
of the customer could be produced at the cost of a
mass-produced product — in a very short time and
through minimal use of resources [6].

In the Ukrainian perspective, there is a large-
scale digitalization of all branches of the economy
and basic spheres of life, strengthening of invest-
ments in infrastructure development, innovations
and modern technologies. After all, digital tech-
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nology reduces barriers to entering new markets,
allows you to automate a huge amount of mechan-
ical work, upgrade equipment, optimize manage-
ment processes. An important aspect: thanks to
the introduction of the digital economy, small and
medium-sized businesses have become global.
Ukrainian companies can integrate into interna-
tional value-added networks; some of them are
already successfully implemented. This is a way to
increase exports and produce more value-added
products [13].

The aim of the article is investigating main
trends in the development of digital technologies in
the countries of the European Union and general-
izing the prospects and threats of the introduction
of Industry 4.0 elements in the reality of Ukrainian
manufactory production.

The main research results. Three industrial
revolutions have led to changes in the domain of
manufacturing — mechanization through water and
steam power, mass production in assembly lines,
and automation using information technology.
However, over the past years, industries together
with researchers and policymakers worldwide have
increasingly advocated an upcoming fourth indus-
trial revolution (see Fig. 1) [3].

For example, the German government promotes
the computerization of manufacturing industries in
their Industrie 4.0 (14.0) program [5], while in the
United States, smart manufacturing initiatives such
as the Smart Manufacturing Leadership Coalition
(SMLC) drive and facilitate the broad adoption of
manufacturing intelligence [3]. In response to the
challenges, most of the EU governments have
made 14.0 a priority adopting large-scale 14.0 pol-
icies to increase productivity and competitiveness
and improve the high-tech skills of their workforce.

The Fourth Industrial Revolution is characterized
by the introduction of the Internet of things (10T) and

the Internet of services concepts into manufactur-
ing, which enables smart factories with vertically
and horizontally integrated production systems. In
industries worldwide, highly flexible processes that
can be changed quickly enable individualized mass
production. Variants are self-determined through
items delivering their own production data to intel-
ligent machines [11], which are aware of the envi-
ronment, exchange information, and control pro-
cesses in production and logistics by themselves.
In order to realize this vision, elements such as
machines, storage systems, and utilities must be
able to share information, as well as act and control
each other autonomously. Such systems are called
cyber-physical systems (CPS) [1].

Over the past few years, the European Union has
addressed the topic of Industry 4.0 with the slogan
“Advanced Manufacturing”. A taskforce established
in 2013 presented a working document (European
Commission 2014) [4], which was primarily con-
cerned with the challenge of the shrinking portion of
manufacturing in the GDP of the European Union.
In this publication on industrial policy titled “For a
Renaissance of European Industry,” the Commis-
sion stressed that digital technologies such as
cloud computing, big data, the new industrial inter-
net, applications, smart factories, robotics, and 3D
printing were necessary conditions when it came
to increasing the productivity of European industry.
The Commission defined three objectives [4]:

— the faster commercialisation of advanced
manufacturing technologies;

— reduction of demand shortfalls for advanced
manufacturing technologies;

— promotion of skills for advanced manufacturing.

Likewise, in 2014 the new EU research pro-
gramme Horizon 2020 was launched — by 2020 the
Commission wants to earmark €77 billion of fund-
ing, including €24.4 billion for “research excellence”

Fig. 1. Four industrial revolutions [3]
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and €17 billion of funding for industrial innovations
and so-called key technologies [4].

Furthermore, national and regional initiatives
are to be connected and investments are to be
supported through strategic partnerships and net-
works, which the European Commission hopes will
alone generate around €50 billion in public and
private investment in the digitalisation of indus-
try: €37 billion investment in digital innovations;
€500 million of European funds plus €5 billion of
national and regional funding for so-called “Digi-
tal Innovation Hubs” (DIH); €6.3 billion for the first
production lines of “Next-Generation Electronic
Components”; €6.7 billion for the European Cloud
Initiative.

The concept of 14.0 is based on linkage of vir-
tual and physical parts of business processes along
a supply chain. The virtualization is gained by the
Internet of Things (IoT), the Internet of Services
(l0S), and the Internet of people (loP). Virtualization
of material and people by attached barcode or RFID
tag, electronic devices and tools by new IPv6, inte-
gration of IT systems that currently insularly support
supply chain processes can create CPS, in which
task can be simulated from product engineering to
aftermarket services. There are 3 main pillars (tech-
nology, management, social aspect) that have to be
well established similarly in both a company and a
country. 14.0 is not solely based on automation. It
can go hand in hand with lean and help to achieve
additional benefits where traditionally low invest-
ments measures of lean cannot enable further pro-
cess performance improvements [7].

Detail parts of CPS from a technology point of
view are shown below [1]:

a. Big data and sensors e.g. RFID, bar codes —
real-time monitoring and data processing from a
vast number of resources finds essence for an end
to end visibility and virtualization. However, it also
leads to processing and data storing of the huge
volume of data that today.

b. Autonomous active (e.g. robot) and passive
parts (material) — passive items are those that are
manipulated and processed within SC processes,
active item is the one that manipulates and pro-
cesses within SC. Thanks to 10T, items can become
agents that can distributively control their SC pro-
cesses because of their visibility and interconnec-
tivity in a virtual SC model.

c. Simulation — simulation is indispensable for
decentralized controlling to identify and assess all
reasonably optimized variant of process execution.

d. IT horizontal and vertical integration — horizon-
tal and vertical integration of process is discussed
in the management part. However, the effective
and efficient execution of processes requires the
seamless transfer of data from transaction sys-
tems and their availability in multiple dimensions
for each SC system item. That is a condition for
effective Big Data utilization.

e. The Industrial Internet of Things — active and
passive SC items are assigned of IPv6 and so they
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become virtually visible, easily identifiable, and
are mutually interconnected. The system provides
a certain level of controlling to active and passive
process items and established the decentralized
system.

f. Cyber security and data security — technology
advancement brings a lot of benefits; however, it
also creates a condition for a new form of crimes
based on hacking IT system, stealing and abuse
of data. Supply chain system is less sensitive to
human errors in processes but more vulnerable to
system hacking. Thus, data security has become
an issue in 14.0.

g. The cloud, data centres, data network — Big
Data require a huge volume of data to be pro-
cessed and shared, hence, clouds, data centres
and networks enabling sufficient connectivity are
an important part of the system. Their capacity and
security are an issue.

h. Additive manufacturing, 3D printing — produc-
tion process is changed in some areas from cen-
tralized to the decentralized one. This is enabled
by new technological devices, for instance, 3D
printing. Thus, customers can print out a product at
their location instead of organizing production and
distribution from a remote distance. Additionally, it
brings complete product customization.

i. Augmented reality, virtual reality, artificial intel-
ligence — the Virtual reality of the supply chain can
help detect issues that have to be sorted out. A vir-
tual copy of the physical system can boost imme-
diate action and provides more relevant data in the
decision-making process.

Although McKinsey’s research defines four
clusters of technologies that need to be examined
(Figure 2) [8]. Different drivers are leading to an
acceleration of use on a large scale for each of
these clusters.

The European manufacturing industry is respon-
sible for 15% of GDP. Countries with an especially
large manufacturing sector include Germany and
Ireland, as well as various Eastern European coun-
tries. However, for a market to be promising for
Industry 4.0 services, it also needs to be ready for
these techniques. This depends on, for example,
production process maturity, the degree of automa-
tion, the degree of innovation, industry openness,
and internet use [6].

Industry 4.0 readiness is considerably greater in
western and northern Europe than in other parts of
Europe. As the founder of the movement, Germany
scores particularly high. Combining readiness with
the importance of the manufacturing sector reveals
four types of European markets (Table 1) [6].

Even Eastern European countries appear
mainly at zones of “Traditionalists” and “Hesita-
tors”, the experience of them will be useful for mak-
ing clear the way Ukrainian economy should pass.

We analysed the objectives and main results of
industrial policies at the Czech Republic and Poland.

Prlmysl 4.0 (Industry 4.0) is a national initia-
tive aiming to maintain and enhance the compet-
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itiveness of the Czech Republic in the wake of the
Fourth Industrial Revolution. The concept was first
presented during the 57th International Engineer-
ing Fair in Brno, September 2015 and approved
by the Government of the Czech Republic on 24th
August 2016. The Ministry of Industry and Trade
plays a key role in the implementation process,
however, there is a strong interdisciplinary cooper-
ation between the ministries, social and industrial
partners, and academia. The goal is to prepare not
only the industry but the whole society for the eco-
nomic and societal changes related to the fourth
industrial revolution. P40 has a wide focus on the
creation of a business and social environment, in
which the Czech economy can reach its full poten-

private sector, R&D and industry associations, and
academia to actively participate in the implementa-
tion process [2].

The Czech Republic has one of the highest
shares of industrial production per GDP among EU
countries (approximately 32% GDP). Furthermore,
the country has strong industrial ties to Germany,
which is its strategic business partner. Czech com-
panies mainly supply industrial components to its
neighbouring country, thus integrating into the Ger-
man industrial supply chain.

There are three main objectives of Priimysl 4.0.
Firstly, to enhance the ability of Czech companies
to be involved in the global supply chain. Secondly,
the implementation of Industry 4.0 principles will

tial. At the same, the initiative aims to mobilize the lead to more efficient manufacturing, meaning
Digitization of the manufacturing sector — Industry 4.0
_E_)Jta.lc-:-lmjum- Analytics and Human-machine Digital-to-
;;::rililljn\&i;ln intelligence interaction physical
S o conversion
Big data/open data Digitization and auto- Touch interfaces and next- Additive manufacturing
Significantly reduced costs mation of knowledge work level GUls (i.e., 3D printing)
of computation, storage, Breakthrough advances in CQuick proliferation via Expanding range of
and sensors artificial intelligence and consumer devices materials, rapidly declining
Internet of Things/M2M rAnjchlne I:arnlnlgr Virlll_.ltal and augmented E:gggigzgﬂgtgs’ increased
Reduced cost of small-scale vanced analylics reality Ad d rebotics (
hardware and connectivity Improved algorithms and Breakthrough of optical hur?]aal:lchUbroot 3 o:::asb: Qe
(e.q., through LPWA largely improved availability head-mounted displays raLion]l_ -
networks) of data (e.0., Google Glass)
Cloud technol Advances in artificial
oud technology intelligence, machine vision,
Centralization of data and M2M communication, and
virtualization of storage cheaper actuators
Energy storage and
harvesting
Increasingly cost-effective
options for storing energy
and innovative ways of
harvesting energy
SOURCE: McKinsey
Fig. 2. Four main clusters of technologies of digitalisation [8]
Table 1
Classification of EU countries based on readiness to digitalization
Type Readiness to digitalization Countries
Frontrunners These countries generally have a large manufacturing Germany, Ireland, Sweden,

industry and modern, forward-looking business conditions
and technologies.

Austria.

Potentialists

The manufacturing industries of these countries are in
decline. However, they possess a modern and innovative
outlook that gives them the potential to implement
Industry 4.0 techniques.

Belgium, Finland,
Netherlands, Denmark,
United Kingdom, France.

Traditionalists

These mainly Eastern European countries have a thriving
manufacturing industry, which could make them promising
Industry 4.0 markets. However, so far these markets
continue to focus on traditional manufacturing and are not
ready for digitisation.

Czech Republic, Hungary,
Slovakia, Slovenia,
Lithuania.

Hesitators These countries do not have a particularly strong Italy, Spain, Estonia,
manufacturing industry. In addition, the sector is not ready | Portugal, Poland, Croatia,
for Industry 4.0 in these countries. Bulgaria.
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faster, cheaper and resource-effective production.
Thirdly, to enhance the cooperation with R&D and
industry association, universities and Academy of
Sciences of the Czech Republic for the develop-
ment of software solutions, patents, production
lines, and export know-how.

The multidisciplinary approach requires close
cooperation between policy makers from different
sectors. Digitalizing the industry is perceived as a
continuous bottom-up process, driven by compa-
nies to increase their competitive advantages. So
far, no extra budget has been earmarked for the
implementation of the initiative. Public funding is
based on the financial tools already in place. The
Operational Programs and subsidy programs of the
ministries and the Technical Agency are available
to support P40 related projects. The Government
is currently looking into making changes to invest-
ment law for the benefit of the initiative. The finan-
cial resources allocated in the OP PIK (€4.5 billion)
administrated by the Ministry of Industry and Trade
already offers several suitable programs to support
P40 activities.

The national innovation fund (€1.87 million)
brings together financial resources from the Euro-
pean Structural and Investment Funds, OP PIK and
additional €1.2 million from the private sector and it
is considered as a possible source of a refundable
form of financial support, of which part would be
reinvested in the new projects. Further programs
Trio (€140 million), Gama and Epsilon adminis-
trated by the MPO are considered as other options
of the funding for the realization of the P40 activ-
ities. These programs aim to improve knowledge
transfer between the industry and R&D institutions.
At this stage, no model for private financing is in
place. The Government is planning to explore dif-
ferent possibilities [2].

The main goal is to create an appropriate busi-
ness and social environment with the main focus
on building the data and communication infrastruc-
ture, an adaptation of education system, introduc-
ing new labour market instruments, and creating
financial policy supporting companies with invest-
ment in the new technologies and know-how. At
this stage, there is no more specific information
available.

As about Poland, The Future Industry Platform
was announced as a part of the Responsible Devel-
opment Plan (‘Morawiecki Plan’) by the Ministry
of Finance and Development in 2016 [9]. Provid-
ing industrial financing over a 25-year period, the
Morawiecki Plan pursues an agenda of reindustri-
alisation through new partnerships, export-oriented
support measures and comprehensive regional
development. The main mission of the Platform
will be to act as an integrator of all stakeholders
interested in Industry 4.0, as well as an accelerator
of the digital transformation of the Polish industry.
The Platform seeks to achieve these goals through
a mix of activities comprising knowledge transfer
and awareness raising, as well as the develop-
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ment and application of digital transformation sup-
port measures. With a total planned investment
of €235 billion over the next 25 years?, the Plan
seeks to unleash the potential of the economy to
achieve development that improves the quality of
life in Poland. The brief information about industrial
policies of both countries is summarized in Table 2.

As about the reality of Ukrainian enterprises,
our country has strong positions in the manufac-
turing industry, which could make them promising
Industry 4.0 markets. However, these industries
continue to focus on traditional manufacturing and
are not ready for digitalisation.

In the Association of Industrial Automation of
Ukraine (AIAU) report [13] (an initiator of intro-
duction of Ukrainian Industry 4.0 approach), the
data of the survey are described. The survey was
attended by over 200 respondents, most of whom
were representatives of business structures:
small, medium-sized, and large industrial enter-
prises. Universities’ researches and lectures also
took a significant part. Respondents represent, in
fact, the cut-off of the entire I0T lifecycle and key
stakeholders-vendors, system integration, indus-
trial enterprises, IT companies, education and
research segments.

On the one hand, our respondents are well-in-
formed with Industry 4.0 trends, recognize our lag,
but also believe in the significant impact of digi-
tal transformation on the competitiveness of their
enterprises in the future.

Two-thirds of the respondents are already posi-
tioning themselves as the Internet of Things (loT)
providers, and almost everyone plans to do so
in the near future. And, at the same time, almost
everyone thinks about the problem of cyber secu-
rity of 10T, up to the need for certification of devices.

The key technological segments of the loT are
data analysis, platform or software development,
and smart sensors. At the same time, interest in
robotics and additive technologies, which is one
of the important elements of the enterprises of the
future, is relatively small. This is probably due to
the significant entry threshold for these segments.

Of course, there are problems and barriers.
Innovators suffer from a lack of investors and insuf-
ficient linkages within local economic systems.
These barriers are powered by the lack of compe-
tence in advanced technologies such as machine
learning, artificial intelligence, information security;
the solution of that can be found in cooperation
and partnership. Respondents defined that most
important partners are financial and investment
organizations, vendors of industrial automation,
integrators and research centres. However, more
than half of the respondents say that the partners
are not ready for cooperation. Respondents hope
for mutually beneficial cooperation, but there are
barriers to communication: lack of formal structures
or local associations. The ideology of 10T is a smart
interaction, and the lack of such an interaction is
pointed out by the majority of respondents [13].
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Table 2

Industrial digitalization policies of Poland and Czech Republic

Poland Czech Republic
1. Low salaries and the difference between GNP 1. The lack of private investment for
and GDP will be tackled through a reindustrialisation |innovation and R&D;
@ |agenda; 2. Dependence of trade-off with Germany;
@ |2. The lack of investment for innovation and R&D; |3. Expected workforce shortages;
QL 3. Capital from different sources will be used 4. Changing needs on the labour market,
8 |to strengthen both industry and public sector which together with the lack of technically
O |institutions; skilled workforce in some of the engineering
4. Foreign dependence; fields place the education system on the top
5. Expected workforce shortages. priorities.
* Create a framework for digitising industry to enhance the ability of Czech companies to
professional skills; be involved in the global supply chain;
* Build trust and share knowledge among to create business and social environment, in
stakeholders; which the Czech economy can reach its full
_“2) » Promote the digitisation of industry; potential;
‘© |+ Develop new business models for industry, material |to mobilize private sector, R&D and industry
% engineering, and automation processes; associations, and academia to actively
O |* Support the development of machine-to-machine participate in the implementation process.
and machine-to-human interfaces;
» Promote integrated hardware and software
solutions, ensuring data sovereignty and
interoperability.
The overall objectives of the government for 2020 At this stage, there are no results available.
include: The main goal of the initiative is to create a
2 |eincreasing investment to over 25% of GDP; business and social environment enabling all
7 |*increasing the share of R&D to 2% of GDP; the Czech companies to sooner or later adapt
®© |« increasing the number of medium-sized and large | on the changes and seize the new business
S enterprises to over 22 000; opportunities arising from the Fourth Industrial
c |« increasing FDI in Poland by 70%; Revolution.
& |+ improving the growth rate of industrial production,
o |so as to exceed the growth rate of GDP;
» setting GDP per capita of Poland at the level of
79% of the EU average.
o |Atotal planned investment of €235 billion over the At this stage, no model for private financing is
£ |next 25 years in place.
5
LL

The priority areas of the IoT are knowledge-in-
tensive areas that require less funding — data anal-
ysis, software development, and some intelligent
devices. That is, what can be successfully realized
by both engineering companies and scientific teams,
and where the main resource is qualified staff.

On January 17, 2018, the Cabinet of Ministers
of Ukraine during its regular meeting approved the
concept for the development of the digital economy
and society of Ukraine for 2018—2020. According
to the plan, within the next three years, the gov-
ernment will modernize digital infrastructure, pro-
mote the development of Internet technologies,
and provide incentives for high-tech projects. The
roadmap aims to cover 80 percent of the Ukrainian
territory with broadband Internet by 2021 and carry
out the digitalization of such sectors as education,
medicine, ecology, infrastructure, and transport.
Today, thanks to the digital economy, 22% of world
GDP is created, and in China — 30% of its GDP
($3.4 trillion) [14]. According to the government's
estimates, the planned digital economy develop-
ment could increase the country’s projected gross

domestic product growth by 5 percent by 2021.
Currently, about 35 percent of Ukraine’s rural pop-
ulation has no access to the broadband Internet.

The integration of digital technologies in produc-
tion processes, or the digitalization of industry, is a
priority of state industrial policy. The state policy
of stimulating the development of Industry 4.0 has
three directions: the creation of Infrastructure of
Industry 4.0 — industrial parks, industrial centres of
technology; access to capital to create new inno-
vative productions; development of digital skills for
training personnel [14].

As for machine-building industry, due to digi-
talization production lines will reconfigure them-
selves automatically in order to optimise produc-
tivity. Some of that will be driven from above, with
production lines responding dynamically to new or
amended production orders, tying in seamlessly
with logistics and the wider business. Some will
be driven from the product itself, communicating
with the line to determine the optimal route through
the production process. For example, if there is a
bottleneck at some point the production line, the
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product will recognize this and look to see if there
are other processes that might be accomplished
first, and instruct the line to reroute its progress [8].

Industry 4.0 also brings a higher degree of flex-
ibility to the manufacturing process. This again is
the logical next step to a process that has already
taken us from mechanical line changeovers from
one product type to another to push-button line
reconfiguration. Under Industry 4.0, a single line
will accommodate any type of product without the
need for a changeover from one batch to another,
for example through parts or products modifying
robot profiles as they move along the line [10].

A case of successful digitalization of domestic
machine-building enterprise is represented by state
enterprise “FED” (Kharkiv) [15]. FED is one of the
leading companies engaged in the production of
components for aircraft engines and control systems
for civil aviation purposes (actuators, power sys-
tems, components for high-lift control systems). The
main users of our products in the Ukrainian market
are JSC “Motor Sich”, the designer bureau “Prog-
ress”, Kharkiv Aviation Plant, SE “Antonov” and
other Ukrainian enterprises. The company exten-
sively cooperates with companies from Ukraine,
Belarus, China, Czech Republic, and Canada [15].

With the goal of entering foreign markets, the
company focused its business strategy on quality,
innovation, and export. Managing these factors,
as well as timing and price, was impossible with-
out technological modernization, modern informa-
tion technologies, and automation. Therefore, in
2011, the company launched a large-scale project
on the implementation of an automated system for
planning, accounting and analysis of Enterprise
Resource Planning (ERP) business processes. And
in 2013, FED launched a new project for the imple-
mentation of information technologies from IT-En-
terprise-SmartFactory [15]. The digital transforma-
tion of the business using the elements of Industry
4.0 helped the enterprise to increase the capacity of
the equipment and improve delivery time.

Then such modules were introduced: Smart-
Factory Production Management Modules (APS/
MES, MRPII), PDM/PLM (design and technolog-
ical preparation of production, archive of design
and technological documentation), material inven-
tory management, tool management, procurement
management, controlling (scheduling and the
actual cost price of the finished product), Smart-
Manager (electronic document management of
the enterprise). All these phases ensure integrated
production management. In addition, IT-Enterprise
modules for accounting and tax accounting, as well
as personnel management and salary calculation,
were introduced.

The first results of implementation were
obtained during the year. Stability and reliability
in terms management already then allowed the
enterprise to guarantee the fulfilment of new orders
from the world’s leading aircraft manufacturers in
the amount of more than hundreds of millions of
dollars. The results of implementation at the end of
2017 are as follows:

1. The functionality of the system is implemented
in full. As the main result, instead of the planned
increase in throughput up to 10%, it increased to
15%. Production cycles at the same time reduced
by an average of 25%.

2. The number of people involved in coordi-
nation tasks has decreased. For example, the
dispatch service, previously engaged in planning
tasks, was reduced from 10 to 2 people, while the
amount of planning tasks increased several times.

3. Significantly increased the efficiency and pro-
ductivity of all staff. The system eliminated unpro-
ductive losses of time and errors for various tasks
of manual planning, coordination, preparation of
production, and decision making at various levels.
In general, the production planning process was
reduced from a few days to a few minutes.

4. Annual sales growth of 30-70% pushes the
growth of salary while maintaining high labour pro-
ductivity.

Table 3

SWOT-matrix of digitalization of Ukrainian industry

STRENGTHS
High developed IT sector
High level of personnel education
Scientific Potential of R&D centres and Universities
The powerful basis of traditional sectors of
manufacturing
Suitable logistic for Ukrainian firms

WEAKNESSES
Lack of vertical and horizontal integration
Poor infrastructure
Low salaries and expected work shortage
The lack of private investments
The concentration of financial resources at traditional
sectors
Digitalization is not a top priority for Ukrainian top
managers
Low productivity

OPPORTUNITIES
Reducing trade barriers
Increasing high-tech export
Reducing production costs
Reducing errors in planning
Creating a more flexible research and educational
system in line with labour market needs

THREATS
Regress in traditional sectors of the economy
Top-management resistance for changes
Increasing competition on the Ukrainian market
Data cybersecurity problems
Standardisation and cybersecurity are not in line with
global standards.
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NPUAHINPOBCbKA AEPXABHA AKALIEMIA
BYOIBHULITBA TA APXITEKTYPU

Analysis of experts’ and researchers’ opinion
gives us the basis for creating SWOT-matrix of dig-
italization of Ukrainian industry.

Conclusions

The development of the digital economy and
society of Ukraine is a crucial factor for the success
of not only all reforms, but also Ukrainian business
on the world stage. Ukraine is an important player
in the global digital market, but unfortunately, solely
as an exporter of IT services and brains.

High developed traditional sectors can be
a good basis for providing elements of digita-
lization. For Ukraine, machine building is one

of the most priority and export-oriented indus-
tries, where it already has world recognition. At
the same time, our enterprises are critically in
need of modernization and construction of mod-
ern digital models in management. Therefore,
the sooner the machine-building enterprises will
understand the importance of the development
and implementation of enterprise resource plan-
ning systems, supply chain management sys-
tems, production process control systems (APS/
MES-systems), and other enterprise manage-
ment systems, the sooner Ukraine will take a
step towards a strong industry.
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