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STAGING THE PROCESS OF ENHANCING OF COMPETITIVENESS OF
MACHINE-BUILDING ENTERPRISES IN THE CONDITIONS OF
INDUSTRY 4.0

ETANIBALIA ITPOOECY NIZABUINEHHA KOHKYPEHTOCIIPOMOKHOCTI
MAIIMHOBYAIBHUX NIAITPUEMCTB B YMOBAX IHAYCTPI 4.0

The article is devoted to the issues of increasing the competitiveness of machine-building
enterprises participating in the processes of the Fourth Industrial Revolution. The study aims to
determine the features of the process of ensuring the ability of enterprises to compete in
international high-tech products markets. The article identifies the main technologies of Industry
4.0, emphasizes the role of innovation in providing long-term competitive advantage, and highlights
the main components of competitiveness of machine-building enterprises in the new conditions of
the need for technological readiness. It has been identified that Technology 4.0 is one of the priority
factors of competitiveness, and industrial leaders have a reasonable need for greater investment in
the development of new technologies, as the success of industrial enterprises depends on theirdigital
transformation. In order to improve the activities of machine-building enterprises of Ukraine in
international markets, a procedure to increase their competitiveness has been developed, which
contains five stages and takes into account the need to perform the following actions: to definethe
indicators that determine the competitiveness of the enterprise in Industry 4.0; to analyze current
goals and their relevance in terms of Industry 4.0; substantiation of necessary measures in the
conditions of Industry 4.0; search for a contractor who is an expert in digital transformation of the
enterprise; identification of priority measures for digital transformation; transition to the holistic
integration of the latest developments of the enterprise; monitoring of internal and external factors
of competitiveness. The article identifies the potential benefits that companies can get from the
implementation of the proposed measures within each stage of the procedure. A promising area of
further research is formalization, in particular economic and mathematical modeling, the impact of
the introduction of new technologies and digital transformation on the level of competitiveness of
machine-building enterprises in international markets.

Keywords: competitiveness; machine-building enterprise; engineering; Industry 4.0,
technologies, competitive advantages, innovations

Cmammio NPUCBAYEHO NUMAHHAM niouLeHH s KOHKYPEHMOCHPOMONCHOC
MAWUHOOYOIHUX RNIONpUeEMcms, wo Oepymsv yyacms )y npoyecax HYemeepmoi npomuciogoi
pesontoyii. JlocniodceHHs cnpsaMoO8ane Ha BUIHAYEHHS 0COoOIu8ocmel npoyecy 3a0e3neyueHHs
30amHOCMi NIONPUEMCING KOHKYPYB8AMU HA MIHCHAPOOHUX PUHKAX 8UCOKOMEXHONI02IYHOT NPOOYKYii.
Y cmammi eusnaueno ocumosni mexwnonocii Inoycmpii 4.0, nioxpecieno ponv iHHOBAYIU Y



2

3a6e3neyeHni 00820CMPOKOBUX KOHKYPEHMHUX nepesaz, a makKodC 8UOKPEMIEHO OCHOBHI CKIA008i
KOHKYPEHMOCHPOMONCHOCII  NIONPUEMCIE  MAWUHOOYOVBAHHA Y HOBUX YMOBAX HEOOXiOHOCMI
¢opmysanns mexnonociunoi eomoenocmi. Busznaueno, wo Texuonocii 4.0 € oonumu 3
npiopumemuux akmopie KOHKYPEHMOCNPOMONCHOCMI, 1 J1i0epu NpOMUCTIOBUX NIONPUEMCINE
Maromov 00IPYHMOBAHY NOMpedy 8 OiIbUUX THBeCMUYIAX V PO3BUMOK HOBUX MEXHONO02IN, OCKIIbKU
VCRIX NPOMUCTOBUX NIONPUEMCIE 3anexcumb 610 yugpoesoi mpancgopmayii. 3a0ns YOOCKOHANEHHS
OisibHOCMI  MAWUHOOYOIBHUX NIONPUEMCE  YKpaiHu HA MINCHAPOOHUX PUHKAX PO3POOSEHO
npoyeoypy niosuwjenHs ix KOHKYPeHMOCHPOMOICHOCI, AKA MICMuUmy n’sims emanie ma 6paxogye
HeoOXiOHIiCMb  BUKOHAHHS  HACMYNHUX  Oill.  BU3HAYEHHS  NOKA3HUKIG, AKI — BUSHAYAIOMDb
KOHKYPEHMOCAPOMOICHICMb nionpuemcmea 6 ymosax Inoycmpii 4.0; ananiz nomounux yinen ma ix
akmyanvHicme 8 ymosax Inoycmpii 4.0; obrpynmysanus HeoOXiOHUX 3ax00i8 6 ymoeax Inoycmpii
4.0; nouyx niopsoHuKa, aKull € eKkcCnepmom yu@dposoi mpancghopmayii nionpuemcmed, 8UHA4eHHs
npiopumemHux 3axo0ieé woo0o yugposoi mpancghopmayii; nepexio Ha YinicHy inmezpayiro HOBIMHIX
P0o3p0boK nionpuemcmea; MOHIMOpUHe BHYMPIWHIX i 306HIUUHIX gaxmopis
KOHKYPEHMOCHPOMONCHOCII. Y cmammi 8U3HAYeHO NOMEHYIUHI 8u200u NiONPUEMCMS, AKI B0HU
MOJCYMb  OMPUMAMU  6HACTIOOK 6NPOBAONCEHHS 3ANPONOHOBAHUX 3AX00I8 8 MENCAX KOHNCHO2O
emany npoyedypu. Ilepcnekmugnum Hanpsamom nOOANLUUX OOCTIONHCEHb € hopmanizayis, 30Kkpema
EKOHOMIKO-Mamemamuine MOOeNI08aHHs 6NJIUBY BNPOBAONCEHHSI HOBUX MEXHON02IU ma Yyugdposoi
mpancopmayii Ha piéeHb KOHKYPEHMOCHPOMOICHOCMI MAWUHOOYOIHUX NIONPUEMCME HA
MIHCHAPOOHUX PUHKAX.

Knrouoei  cnoea:  KOHKYypeHmMOCHNpOMOJICHICMb,  MAWUHOOYOIBHe — NIONPUEMCMEBO;
Mawunooyoyeanus,; Inoycmpis 4.0, mexnonozii, KOHKypeHmMHI nepesacu, IHHO8ayil

Introduction. In the new age of Industry 4.0 it is quite important for the
machine-building industry to build the competitive advantages in the international
economic space. Achieving this goal requires the creation and further development of
innovation and technological infrastructure aimed at helping enterprises to fully
integrate the latest technologies, and there is a need to improve financial and
economic indicators to support innovation on a regular basis and implement research
and technological results.

The machine-building complex occupies a significant share of the global
production and it has a strong potential for further development under Industry 4.0
conditions. It is difficult to run an effective production without the active
development of so called 4.0 technologies. Therefore there is a need to identify key
issues and obstacles of improving the competitiveness of the machine-building
companies, as well as to identify areas for solving problems that hinder the
development of Industry 4.0 in the engineering industry as a whole.

The issue of studying the competitiveness of the enterprise, has been raised in
the scientific publications of many scientists in various aspects, for instance Porter,
Ketels and Delgado [8],[9], Bartling, Fehr, Marechal and Schunk [10], Connor [11],
DiazChao, Sainz-Gonzalez and Torrent-Sellens [12], Flak and Glod [13] and other.
Scientists have carried out an analysis and the development of scientific provisions for
assessing and managing the competitiveness of a company, but the issue of stagingthe
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process ofenhancing the competitiveness in conditions of high technological
development remains insufficiently studied.

Research objective. The purpose of the article is to determine the stages of
increasing the level of competitiveness of machine-building enterprises in the
conditions of Industry 4.0

Methodology. Methods of analysis, synthesis, comparison, combination of
historical and logical were used for the research.

Research results.It is Industry 4.0 that makes it possible to combine the world
of online technologies with the world of industrial production. The concept of
Industry 4.0 provides increasing automation of absolutely all processes and stages of
production: from product design to delivery to the end user, taking into account the
requirements of the latter. In addition, the provision of after-sales service is provided.
An ideal in this case is a well-established production without human intervention,
which will ensure maximum efficiency. However, for objective reasons, absolutely
robotic production is impossible [1].

Data generation, analysis and transmission are the basis for profiting from
Industry 4.0, which provides the network with a wide range of new technologies
(fig. 1) to create the added value.

Internet of things

Cloud technologies

Robotization

Artificial Intelligence

Industry 4.0 technologies

Big data

Mabile technologies

Additive technologies

Open production
technologies

Figure 1 — The main types of Industry 4.0 technologies
Source: [2, c. 23]

The main components of the competitiveness of machine-building enterprises
on the basis of Industry 4.0 are presented in Fig. 2



«the ability of cyberphysical systems, people and
Interoperability smart factories to connect and communicate with
each other

N/

ecreating a virtual copy of a smart factory by
Virtualization combining the data of many sensors with virtual
factory models and simulation models

N/

«the ability of cyberphysical systems of smart

Decentralization factories to make decisions independently

N/

«flexible adaptation of smart factories to changing
Modularity requirements by replacing or expanding individual
modules

N/

« the ability to collect and analyze data and provide

Work in real time conclusions immediately

« offering services (cyberphysical systems, people or

Orientation of services smart factories) via the Internet of services (loS)

J

Figure 2 —Components of the competitiveness of machine-building enterprises

on the basis of industry 4.0
Source: completed on the basis of [2]

In conditions of accelerated scientific and technological progress, on the one
hand, consumer demand for products with innovative content, which are competitive
in domestic and foreign markets, is constantly growing. On the other hand, for their
production at machine-building enterprises it is necessary to introduce the latest
technologies, modernize enterprises and their technical re-equipment, which requires
attracting significant amounts of investment and finding sources of the support, for
instance, cooperating with foreign investors.

Technologies 4.0 are among the priority factors of competitiveness and the
leaders of industrial enterprises have a justified need for more investment in the
development of new technologies, as all or a part of industrial enterprises depend on
digital transformation. We have determined that there is a need to figure out the stages
of enhancing the competitiveness of the enterprise in the conditions of Industry 4.0.
Therefore, we have developed a common procedure which consists of five stages and
promotes more effective implementation of technologies and innovations of Industry
4.0 in the enterprise. Also, first of all, this procedure assumes the full interest and
involvement of the company's staff and middle managers. As the analysis of the first
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two sections has shown, it is the lack of motivation of managers and engineers that
become barriers to the introduction of innovative technologies.

Table 1 - Procedure for increasing the competitiveness of the enterprise in terms of

Industry 4.0

Collection of data on the micro and macro environment of the enterprise

Identify a group of

Definition of indicators that

Collection of data on the

implementation of
short- and long-term
measures

external factors of
competitiveness

Stage 1 companies that are determine the competitiveness . .
A B internal environment of the
functioning in the same of the enterprise in the enterprise
external environment conditions of Industry 4.0 P
Analysis and assessment of the current situation at the enterprise
Assessment of the Analysis of current goals and Analysw of factors_ that can be
Stage 2 o ; . influenced and their impact on
current competitiveness | their relevance in the context .
. the competitiveness of the
of the enterprise of Industry 4.0 .
enterprise
Development of a strategy to increase the competitiveness of the enterprise
Defining technological Justification of necessary Developmer!t of a list of .
. o measures that will turn potential
and other goals of the measures in the conditions of innovative competitive
Stage 3 enterprise Industry 4.0 advantages into actual ones
Identify company Finding a contractor who is an
problems that can be L .
. expert in digital enterprise MVP development
solved with the latest .
transformation
technology
Implementation of a strategy to increase the level of competitiveness of the enterprise
Identification of priority Identification of priority . . . .
. ; Forming a list of innovations
measures in the short measures in the long run and s
. . that will increase staff
term and their search for tools for their o
Stage 4 . ; X . productivity
implementation implementation
Professional retraining Th_e transition to the holistic Practical realization of the
of staff integration of the latest _ planned purposes
developments of the enterprise
Enterprise competitiveness monitoring and feedback system
. Development of corrective
Formation of a system . . !
of indicators for the Monitoring of internal and actions depending on the impact
Stage 5 of the development and

implementation of new
production and resource saving
technologies

Source: developed on the basis of [4;5;6;7;14]

Unfortunately, some companies do not consider IT transformation as a priority
for the company, so it is necessary to develop a model to increase the competitiveness
of the company, which will include overcoming these barriers and faster introduction
of new technologies. There is currently a global problem for industrial enterprises,
such as weak integrity and integration in approaches to implementing new strategies
that will include digital transformation to increase the competitiveness of the

enterprise.
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The manufacturing sector is currently working in the digital stage, with high
demands on transparent real-time data systems and increased availability of low-cost
computing power. There are a number of problems that are relevant today, such as
reducing obstacles to the adoption of advanced analytics and the introduction of
advanced robotics, 3D printers and augmented reality technologies.Potential benefits
from the introduction of innovative technologies are in product quality due to
advanced and statistical process control, digital quality management and automation
of intellectual and physical work.

According to the results of our study, several waysmay be proposed
forenhancing the level of competitiveness of machine-building enterprises, focused on
effective resource management, which are possible to implement using the innovative
innovation potential of manufacturing enterprises as follows.
comprehensive study of consumer demands and analysis of competitors

1. Effective continuous analysis and data visualization: analysis of consumer
and company behavior in the market. Comparison of indicators on innovation
and efficiency of technology implementation in comparison with the leader.
Development of market segmentation by product, consumer and diagnostics of
consumer trends.

2. Partnership of enterprises participating in the implementation of Industry 4.0:
introduction of technologies for obtaining information from all physical objects.
3. Costs saving: the use of new sources of raw materials, the introduction of
automation of production to increase productivity.

4. A comprehensive approach to equipment modernization: introduction of such
innovations that can be integrated into a single ecosystem of the enterprise.

Conclusions. According to the results of the study, the research objective was
achieved since we have determined the stages of increasing the level of
competitiveness of machine-building enterprises in the conditions of Industry 4.0.
Due to the difference in activities of enterprises, the study has some limitations. First
of all, the obtained results concern the machine-building enterprises which are going
to enhance the level of competitiveness on the international market. Due to this, the
competitive advantages of these companies depend from their ability to use high
technologies for a high-quality production. Another limitation of the study is that
target companies may implement the suggested measures only if they have relevant
financial resources.

The novelty of the studyincludes improving the procedure for enhancing the
competitiveness of machine-building enterprises in the conditions of industry 4.0,
which includes five stages and potential benefits from the implementation of the
suggested steps.

The practical significance of the work lies in the possibility of taking into
account the proposals in the practical activities of machine-building companies, as
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well as consulting companies that help engineering enterprises to develop the
competitive strategy.

A promising area of further research is economic and mathematical modeling
of the impact of the introduction of new technologies on the level of competitiveness
of the enterprise.

References:

1. Skorobogatova N. Ye. The Innovative Activity of Industrial Enterprises of Ukraine in the Context
of Industry 4.0 / N. Ye. Skorobogatova, I. M. Hordiienko. Business Inform. 2018. No. 12. pp. 84-
90.

2. DevelopmentofindustryforensuringthegrowthandrenewaloftheUkrainianeconomy:

scientific and analytical report, ed. dr. econ. science DeinekoL. V..; NASofUkraine, State
Organization “Institute of Economics and Forecasting of the National Academy of Sciences of
Ukraine”.Kyiv, 2018. 158 p.

3. Khaustova V. Y.The Innovation-Technological Provision for Modernization of the
PriorityBranches of Industry of Ukraine / V. Y.Khaustova, H. V.Kramarev, V. A.Zinchenko.
Business Inform. 2019. No. 3. pp. 218-228.

4. Sinay S.& Kotianiva, Z. Automotive industry in the context of industry 4.0 strategy. Transactions
of the VSB - Technical University of Ostrava, Safety Engineering Series (TSES). 2018. Vol.
XII. No. 2. pp. 61-65. URL:
https://www.researchgate.net/publication/331507570_Automotive_Industry_in_the Context of
Industry_40_Strategy.

5. Geissbauer R. et al. Industry 4.0: Building the digital enterprise. 2016 Global Industry 4.0 Survey
‘What we mean by Industry 4.0. PricewaterhouseCoopers (PwC). 2016. 36 p. URL:
https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-
digital -enterprise-april-2016.pdf.

6. Foley P. et al. International Digital Economy and Society Index 2018. The European
Commission, Directorate-General of Communications Networks, Content and Technology. 2018.
79 p. URL: https://ec.europa.eu/digital-single-market/en/news/international-digital-economy-and-
society-index-2018.

7. Vieweg H.G. et al. An introduction to Mechanical Engineering: Study on the Competitiveness of
the EU Mechanical Engineering Industry. Munich: Ecorys, 2012. 320 p. URL:
https://ec.europa.eu/docsroom/documents/12329/attachments/1/translations/en/renditions/native.

8. Porter M. et al. The Global Competitiveness Report 2008-2009: Moving to a New Global
Competitiveness  Index, World  Economic  Forum,  Geneva, retrieved from
http://www.cepal.org/ilpes/noticias/paginas/2/40352/fundamentosindices.pdf.

9. Porter M. et al. The Global Competitiveness Report 2007-2008: The Microeconomic Foundations
of Prosperity: Findings from the Business Competitiveness Index, World Economic Forum,
Geneva, retrieved from http://www.forumdaliberdade.com.br/fl2009/apresentacao_
arquivos/Chapter2.pdf.

10. BartlingB., Fehr E., Marechal M. A.,SchunkD. Egalitarianism and competitiveness. American
Economic Review, Vol. 99, No. 2, pp. 93-98.

11. Connor T., Managing for competitiveness: a proposed model for managerial focus. Strategic
Change. Vol. 12. No. 4. pp. 195-207.

12. Diaz-Chao et al. The competitiveness of small network-firm: a practical tool. Journal of
Business Research. Vol. 69. No. 5. pp. 1769-1774.


https://www.researchgate.net/publication/331507570_%20Automotive_Industry_in_the_Context_of_%20Industry_40_Strategy
https://www.researchgate.net/publication/331507570_%20Automotive_Industry_in_the_Context_of_%20Industry_40_Strategy
https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-digital%20-enterprise-april-2016.pdf
https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-digital%20-enterprise-april-2016.pdf
https://ec.europa.eu/digital-single-market/en/news/international-digital-economy-and-society-index-2018
https://ec.europa.eu/digital-single-market/en/news/international-digital-economy-and-society-index-2018
https://ec.europa.eu/docsroom/documents/12329/attachments/1/translations/en/renditions/native
http://www.forumdaliberdade.com.br/fl2009/apresentacao_%20arquivos/Chapter2.pdf
http://www.forumdaliberdade.com.br/fl2009/apresentacao_%20arquivos/Chapter2.pdf

8

13. Flak O., Glod G. Verification of the Relationships between the Elements of an Integrated Model
of Competitiveness of the Company. Procedia - Social and Behavioral Sciences, 11th
International Strategic Management Conference 2015. Vol. 207. pp. 608-631.

14. lvanova T. Management of green procurement in small and medium-sized manufacturing
enterprises in developing economies. Amfiteatru Economic. 2020. Vol. 22. Is. 53. Pp. 121-136.



