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RESEARCH ON THE ROLE OF INVESTMENTS IN
ENSURING SUSTAINABLE DEVELOPMENT OF
MACHINERY ENTERPRISES IN EUROPEAN UNION
COUNTRIES

Relevance. Enhancing the development of the machinery manufacturing sector significantly
contributes to realizing sustainable economic development goals, thereby fostering sustainable growth
opportunities across various scales, ranging from local to global. The active advancement of the
machine-building sector, which serves as the foundation for sustainable societal progress, demands
careful consideration of key factors for the effective operation of machinery manufacturing enterprises
with investments being one of the foremost. This highlights the imperative for comprehensive research
into the tangible impact of investments in securing the sustainable growth of machine-building
businesses.

Objective. The paper targets the conduct of analytical research on investment practices and
approaches adopted by machine-building enterprises in European Union countries to specify the key
investment factors for their sustainable development.

Methods. The research is based on both general scientific and specialized methods of economic
theory, including methods of theoretical synthesis and comparative analysis. Throughout the research,
statistical data from the European Union regarding the operation and performance of machinery
manufacturing enterprises were utilized and processed using analysis methods, including comparison,
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grouping, calculation of averages, and absolute growth. Furthermore, a rating methodology was
implemented to identify European Union member states exhibiting the most favorable indicators about
the status and dynamics of the machine-building industry.

Results. A comprehensive analysis of contemporary scholarly advancements regarding the
examination of the role of investments and effective methodologies for their implementation within
the machine manufacturing industry was conducted. A grouping of 22 European Union member states
was undertaken based on the criteria of the number of machine-building enterprises and indicators
of its absolute growth over a ten-year temporal span. The 22 EU member states are grouped by the
parameters of the number of machine-building enterprises and their absolute growth over a ten-
year period. The average revenue and gross income per enterprise in the selected countries of the
European Union’s machinery sector were studied, and based on the results, a ranking was conducted.
Utilizing the established ranking of the top selected countries, a comprehensive analysis of key
investment indicators was conducted, focusing on parameters that include investments in tangible
assets, machinery and equipment, as well as human resources. An overview of investment practices by
machinery manufacturing enterprises was undertaken, resulting in the identification of their respective
strengths and weaknesses.

Keywords: mechanical engineering, machinery manufacturing enterprises, investments,
development, European Union, best practices, comparative analysis
JEL classification: F21, L64, 010, F29

Axmyanvnicmo. EQekTHBHHI pPO3BHTOK MaIlIMHOOYMIBHOI IPOMHCIIOBOCTI BIAIrpae ojaHY
3 BU3HAYAJIBHUH poOJEeH Yy JMOCATHEHHI IUICH CTaJoro eKOHOMIYHOTO pPO3BUTKY, CTBOPIOIOUH
MOJKJIMBOCTI JIJIsI CTaJOTO 3pOCTaHHS Ha BCIX PIBHAX — BiJ MICIIEBOTO IO TIOOATBHOTO. AKTHBHUH
PO3BHUTOK MaImWHOOYIyBaHHS, (OPMyIOUr 0a30Bi MEPEIYMOBH IS CTIHKOTO CYCITUTBHOTO PO3BUTKY,
BUMarae JIeTallbHOT yBaru J0 KIFOUOBMX YMHHHUKIB YCIIIIHOTO (DYHKI[IOHYBAHHS MaIIMHOOY[IBHUX
MIANPUEMCTB, MPOBITHUM 13 SIKUX € IHBECTHIIIi, III0 aKTyali3y€e NoTpedy MOrInOICHOTO JOCIIHKEHHS
peanbHOI poJti iHBECTHUIIIH y 3a0e3MeueHH] CTIHKOr0 PO3BUTKY MiIIPUEMCTB MAaITHHOOYTyBaHHSI.

Mema. AHaTITHIHE TOCITIHKCHHS IPAKTUK i TIXOIB Y 31IHCHEHH] IHBECTUII il MAITTHOO Y 1IBHUMU
MiATPHEMCTBAME KpaiH €Bporeiickkoro Coro3y B HUISIX KOHKpPETH3alii KIFOYOBUX IHBECTHIIHHIX
YUHHUKIB iX CTIHKOTO PO3BHUTKY.

Memoou. MeTo0510T14Hy OCHOBY JOCITIHKEHHS CKJIaH 3arajlbHOHAYKOBI Ta CIIeI[ialibHI METOIH
€KOHOMIYHOT Teopii, B YUCII SKUX METOJM TEOPETHUYHOrO y3arajlbHEHHS Ta MMOPIBHAJILHOTO aHaNi3Yy.
B mpomeci pociikeHHs OyJi0 BUKOPUCTAHO CTATHCTHYHI Marepiann €Bporeiicbkoro Coro3y 1Moo
MUTaHb (QyHKIIOHYBAaHHS Ta PE3yIbTATIB AiSUTBHOCTI MAIIMHOOY NIBHUX T JIPHEMCTB 1 OTIPAIIbOBAHO iX
3 BUKOPHCTAHHSAM METOJIB CTAaTUCTHYHOI'O aHAIII3y: MOPIBHIHHSI, TPYILyBaHHS, PO3PAXYHKY CEPeIHIX
BEJIMYHMH Ta aOCOIIOTHOTO MpupocTy. KpiM Toro, 6yiio 3acToCOBaHO peHTHHTOBUI METO.I TIPH BigOopi
kpain €C 3 HalfikpalMuy MOKa3HUKaMK CTaHy 1 TUHAMIKH MaIIMHOOY [IBHOT TPOMHUCIIOBOCTI.

Pesynomamu. 3aiicHeHO aHaJIi3 CyuyaCHUX HAYKOBHX HAlPALIOBaHb y MUTAHHIX BUBYECHHS POJI
IHBECTHIIIH Ta NIISIXIB iX e(peKTHBHOrO 3aCTOCYBaHHS Y MAIIMHOOYTiBHIN mpomucioBocTi. [IpoBeneno
rpymyBaHHs 22 kpain-wieHiB €C 3a mapameTpaMy YHCEIbHOCTI MAlIMHOOYMIBHUX ITIPHEMCTB Ta
MTOKA3HUKIB i aOCOIFOTHOTO IPUPOCTY 3a NeCATHPIUHUI epiof. JJocimKkeHo cepeiHi 00cATH BUPYIKH
Ta BAJIOBOTO MPUOYTKY B PO3PaXyHKY Ha OIHE MiAMPHEMCTBO MAIIMHOOYIIBHOTO CEKTOPY OOpaHUX
kpain €C Ta 3a Horo pe3ysbTaTaMu MPOBEICHO PeHTHHIYBaHHS. Ha 0CHOBI 100y 10BaHOTO PEHTHHTY
Juist BifiOpanux Tom-10 KpaiH IOCHTIPKEHO OCHOBHI IOKa3HMKHM IHBECTYBaHHS 3a IMapameTpamu
BKJIaJICHb B MaTepiajbHi aKTUBH, MAIIMHHU Ta 00N HAHHS 1 B IEpCOHAN. 3AIHCHEHO OIS TPAKTHK
IHBECTYBaHHS MAaIIMHOOYAIBHUMH IiITPHEMCTBAMH 3 BU3HAYCHHSM iX CHIIBHHUX 1 CTA0KHX CTOPIH.

Kniouogi cnosa: mawiunodyoysanns, mauiunoo0yoieni nionpuemcmaeda, ingecmuuyii, po3eumox,
€Esponeiicvkuii Coro3, HauKpawi npaKmuKu, NOPIGHAIbHUIL AHATI3
JEL classification: F21, L64, 010, F29

Relevance. Mechanical engineering is  This role is underscored by its “critical
pivotal in the United Nation’s Sustainable contribution to fulfilling basic human needs,
Development Program until 2030 [1], enhancing our quality of life, and fostering
approved by the United Nations in 2015. opportunities for sustainable growth
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across local, national, regional, and global
dimensions” [2, p.89].

The dynamic growth of the machinery
industry, alongside advancements in science
and technology, creates the fundamental
conditions for sustainable social development.
This requires a keen focus on the critical
success factors for machinery business,
where investments stand as “the foremost driver
of profitability for economic entities, ensuring
both their quantitative expansion and qualitative
enhancement” [3]. Domestic scholars are
placing significant emphasis on issues related
to attracting substantial capital investments
and the effective administration of investment
assets within the machinery manufacturing
sector [4]. This underscores the imperative for
conducting thorough academic investigations
into the genuine significance of investments in
safeguarding the sustainable development of
machinery manufacturing enterprises.

Analysis of recent research and
publications. The study of both theoretical
and practical aspects concerning efficient
investments within the machinery manufacturing
sector continues to be a ubiquitous and enduring
theme in the academic discourse, albeit often
encompassed by various research paradigms and
trajectories. Thus, some scholars substantiate
the concept of returns from technological talent
and investments in artificial intelligence [5],
analytically demonstrating the relationship
between investing in the application of artificial
intelligence in production processes and
indicators of accelerated company growth.
Others focus on the issue of investment project
control in the machinery manufacturing sector
[6], emphasizing the need for establishing
clear control algorithms for investments in new
projects and developments. Alternatively, they
address the application of modern information
technologies in the context of investment
analysis for projects in the manufacturing sector,
aiming for systematic, phased control of their
cost and performance [9].

Ukrainian academic discourse
demonstrates a comprehensive array of
research endeavors about investments within
the machinery manufacturing sector. Certain
scholars [7, p. 89] concentrate their research
efforts on assessing the investment prospects of
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enterprises within the machinery manufacturing
sector. Their investigations culminate in
affirming the industry’s appeal for investment
and underscore the imperative of directing
investment capital toward its advancement.
Other researchers [8] insist on the necessity of
constructing a framework aimed at ensuring the
efficiency of investment endeavors, based on the
evaluation of investment effectiveness within
domestic machinery manufacturing enterprises.

The third group derives their conclusions
from a comparative analysis of statistical
data concerning the performance indicators
of Ukrainian machinery = manufacturing
enterprises and certain European Union
countries. Their findings emphasize a notably
substantial disparity in investment levels in
fixed assets among domestic economic entities.
Consequently, their assessment highlights the
imperative for the widespread implementation of
the Industry 4.0 technological framework within
the machinery manufacturing sector. However,
conducting a comparative analysis of Ukraine’s
indicators with those of more developed nations
would undoubtedly unveil a noticeable disparity.
Nevertheless, it is noteworthy that the presented
study is deficient in analytical justification
for the consistent growth of the machinery
manufacturing sector in any particular country,
including an examination of the role played by
investment contributions.

Considering that the current situation in
our country is exceptionally complex, and a
significant portion of previous research has
largely lost its relevance, there arises a need
for new developments oriented towards the
formulation of theoretical constructs and
practical approaches to ensure the rapid post-
war recovery of the machinery manufacturing
sector, at least in territories that were not
within the active combat zone. Within this
context, it is considered necessary to examine
the development of machinery manufacturing
enterprises in European Union countries
with a focus on investment expenditures.
This examination aims to determine the most
effective strategies and approaches, particularly
taking into account significant Euro integration
prospects for our state.

Formulation of the article’s task. The
purpose of this study is an analytical examination
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of practices and approaches implemented
by machinery manufacturing enterprises
in European Union countries to specify the
key investment factors contributing to their
sustainable development.

Research Methodology. The
methodological framework of this study is
comprised of general scientific and specialized
methods derived from the field of economic
theory. Specifically, it involves methods of
theoretical synthesis and comparative analysis
to comprehensively examine the research topic
under investigation. In the course of the research,
statistical data sourced from the European Union
concerning the operation and performance of
machinery manufacturing enterprises were
utilized and processed. These data were subjected
to rigorous analysis through statistical
methods, including comparative analysis,
data grouping, average calculations, and
absolute growth assessments. Furthermore, a
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ranking methodology was utilized to identify
European Union countries exhibiting the
most favorable indicators of the machinery
manufacturing industry’s condition and
dynamics. The study encompassed the analysis
of machinery manufacturing enterprises in 22
European Union member countries.

The presentation of the primary
research findings with the full justification
of the obtained scientific results. To
conduct the research, 22 member states of
the European Union were selected, with
the key criterion for selection centered on
the availability of the necessary statistical
datasets for the specified period from 2013
to 2022. The analysis of the number of
machinery manufacturing enterprises in
the selected countries allowed for their
categorization based on the indicators of the
engineering sector’s scale and trends of its
change (Fig. 1).
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Fig. 1. Dynamics of the number of machine-building enterprises in the EU countries in 2011-2020*
* calculated and constructed by the authors based on Eurostat data [10]
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Thus, four groups of countries were
identified:

— Two main groups: countries with
positive and negative growth in the number
of engineering enterprises during the studied
decade-long period;

— And two additional groups of
countries within each of the previously
identified categories, distinguished by the
criteria of the number of enterprises.

First of all, the provided data makes
it possible to conclude that among the 22
analyzed countries of the European Union,
nearly half exhibited a positive trend in
the number of mechanical engineering
enterprises over the preceding decade. In this
particular scenario, the declining trends are
pronounced when considering the group of
countries with areduction in the number of the
analyzed indicators. However, the positive
dynamics are undulating. Furthermore, it
is worth noting that the positive dynamics
in the number of mechanical engineering
enterprises were observed among the
majority of countries with a total count not
exceeding 1,000 units, while in countries
with a significant number of entities in the
mechanical engineering industry, contrasting
trends are evenly prevalent.

Another pivotal observation is that
the countries characterized by a relatively
small number of mechanical engineering
enterprises experienced the most substantial
growth during the study period. In Estonia,
for instance, it totals 56.3% compared to
2013, in Latvia it comprises 55.4%, in
Lithuania it is 26 %. However, the situation
is entirely different in the leading countries
in terms of the number of representatives in
the mechanical engineering sector. In Italy,
which is an undisputed leader in the number
of mechanical engineering enterprises, their
reduction over 10 years amounted to 25.4%,
while in Germany, although there was an
increase recorded, it was only at the level of
3.8%.

Therefore, even withinasingle economic
space and with predominantly unified
macroeconomic factors, the mechanical
engineering industry in each country operates
according to its trends, which require more
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detailed study, especially in comparison with
performance indicators. Consequently, the
next stage of the given research involved
analyzing the average revenue indicators of
mechanical engineering enterprises in each
of the countries on a per-company basis, with
a graphical representation corresponding
to the previously identified four groups of
countries (Fig. 2).

Analyzing the obtained results, first and
foremost, it is crucial to highlight that

among all the countries selected for the
study, only Hungary exhibited a decrease
in revenue from sales of products in the
mechanical engineering sector per enterprise.
This observation is significant, especially
considering that this country belongs to the
group with consistent trends in reducing

the number of mechanical engineering
enterprises.
Based on the average -calculated

indicators, the most profitable activities,
in terms of revenue, are the operations
of mechanical engineering enterprises in
Austria (€19.32 million per year), Germany
(€17.17 million per year), Denmark (€14.96
million per year), France (€12.53 million per
year), and Sweden (€12.35 million per year).
However, when it comes to the growth in
revenue within the mechanical engineering
sector over the ten years, the absolute leaders
are the mechanical engineering enterprises of
Romania with a rate of 78.7% growth rate,
Sweden  (63.76%), Lithuania (60.55 %),
the Czech Republic (57.58 %), and Croatia
(52.84%). In this context, it is the Lithuanian
mechanical engineering sector from the
above list that can be considered the leader
in terms of development indicators in the
period under study because it demonstrates
consistent trends of growth in both the
number of enterprises and their revenues.
Subsequently, let us present the results
of the assessment of the average profitability
indicator (based on gross profit) per
mechanical engineering enterprise (Fig. 3).
The results obtained primarily
underscore the presence of several countries
where the examined indicators experienced
negative growth in 2022 compared to their
value in 2013. Certainly, the average growth
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Fig. 2. Dynamics of the average indicator of sales revenue per enterprise in EU countries in
2011-2020%
* calculated and constructed by the authors based on Eurostat data [10]

profit per mechanical enterprise in Italy
decreased by a factor of 13, whereas in the
case of Romania, this reduction amounted
to a factor of 1.3. Furthermore, there was
also a decline in the gross profit indicator of
enterprises in Hungary (by 74 %), Croatia
(by 73 %), the Netherlands (by 34 %), and
Spain (by 20.2 %). Moreover, in the cases of
Romania and Italy, it is noteworthy that the
average calculated gross profit indicators per

enterprise exhibited negative values. This
phenomenon suggests a deliberate effort by
manufacturers to market their products with
the least minimal markups.

Another interesting fact is the similarity
in the dynamics of gross profit per enterprise
among the countries in the three researched
groups. Both groups of countries with stable
tendencies towards a decrease in the number
of machinery manufacturing enterprises
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Fig. 3. Dynamics of the average indicator of gross profit per machine-building enterprise in EU
countries in 2011-2020*
* calculated and constructed by the authors based on Eurostat data [10]

and the group of EU countries, where the
total number of machinery manufacturing
enterprises does not exceed 1000 units but
tends towards an increase in their numbers
were observed throughout the analyzed
period. These trends were characterized by a
noticeable decline in this indicator in 2016-
2019 (with some differences). Another rather
interesting fact is a certain similarity in the
dynamics of gross profit per enterprise among
the countries divided into three groups - two
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groups of countries with stable trends of
decline in the number of machine-building
enterprises and a group of EU countries in
which the total number of machine-building
enterprises does not exceed 1000 units,
but there are trends towards an increase in
their number, namely, characterized by a
noticeable decrease in this indicator in 2016-
2018 (with certain differences) during the
analyzed period. In contrast, in Denmark,
Austria, and Germany, the dynamics of the
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average gross profit per enterprise showed a
predominantly steady upward trend.

In 2022, Denmark had the highest
gross profit in the machinery manufacturing
industry, averaging 3.18 million euros per
enterprise. Sweden occupies the second
position with an average gross profit of 2.85
million euros per enterprise. Meanwhile, the
German machinery manufacturing sector is
the third in the list with a figure of 2 million
euros per enterprise.

In general, summarizing the data
obtained, it can be noted that there are
no fundamental differences between the
situation within the machinery manufacturing
sector of individual countries from various
selected groups. Therefore, a ranking of the
chosen countries was constructed for further
research purposes based on the analyzed
indicators (Table 1).

The application of rating analysis in
this case involved determining the ranking
position of each of the countries by each of
the six examined indicators. Subsequently,
all the obtained rankings were summed up
and each country was assigned a position
in the ranking based on the total scores: the
lower the score, the higher the position in the
ranking.

Therefore, the application of the rating
method made it possible to select the top 10
European Union countries with the best values
for the examined indicators of their machinery
manufacturing industry, including Denmark,
Germany, Austria, Sweden, Czech Republic,
France, Slovakia, the Netherlands, Poland,
and Belgium. The calculation ofkey indicators
of investment in development was specifically
conducted for the selected countries, and the
results are presented in Table 2.

Table 1

Rating of the studied EU countries by individual indicators of the state of development and
dynamics of their machine-building industry*

Place in the rating for each indicator The final place
Country in the rating
1 2 3 4 5 6 7

Belgium 14 4 7 21 6 15 67 9
Bulgaria 17 8 18 6 17 12 78 14
Czech Republic 5 19 14 4 9 4 55 4
Denmark 11 7 3 9 1 1 32 1
Germany 2 9 2 18 3 9 43 2
Estonia 21 1 16 20 13 5 76 12
Greece 10 21 22 15 16 8 92 16
Spain 4 11 9 17 14 17 72 11
France 6 18 4 10 4 14 56 5
Croatia 19 15 20 5 21 20 100 18
Italy 1 20 8 11 22 22 84 15
Latvia 21 2 20 14 18 2 77 13
Lithuania 22 3 11 3 20 19 78 14
Hungary 8 17 15 22 10 21 93 17
Netherlands 7 5 6 16 7 18 59 7
Austria 15 10 1 12 5 3 46 3
Poland 3 4 17 19 10 13 66 8
Portugal 13 16 19 13 15 16 92 16
Romania 16 13 10 1 19 10 69 10
Slovenia 18 12 12 8 8 11 69 10
Slovakia 12 6 13 7 12 7 57 6
Sweden 9 22 5 2 2 6 46 3

1 — number of enterprises; 2 — increase in the number of enterprises for 10 years; 3 — revenue from

the sale of products per 1 enterprise; 4 — increase in sales revenue in 10 years; 5 — gross profit per 1
enterprise; 6 — increase in gross profit per enterprise over 10 years; 7 is the sum of indicators from 1 to 6

* calculated and constructed by the authors based on Eurostat data [10]
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Table 2

The main indicators of investment by machine-building enterprises in the development of
activities in individual EU countries in 2011-2020*

Year

Country

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

The average volume of investments in tangible assets by one enterprise. million euros

Denmark 0.56 10.38 030 ]0.31 028 1032 ]032 0.3l 038 1047
Germany 036 040 (039 1039 [045 047 (049 (059 [0.64 045
Austria 037 040 (038 036 (035 [035 (041 0.61 [0.63 [0.57
Sweden 0.14 ]0.15 |0.16 |0.13 |0.13 |0.14 |[0.15 (024 |0.27 |0.27
Czech Republic |0.09 [0.10 |0.11 0.13 |0.13 [0.12 |0.13 |0.15 |0.16 |0.11
France 029 1028 (024 |0.26 (028 027 (040 [045 |0.42 ]0.39
Slovakia 0.16 |0.15 [0.13 ]0.18 [0.21 0.18 [0.19 |0.18 [0.20 |0.18
Netherlands 0.31 025 020 [0.19 (029 (023 ]0.19 [026 |0.32 [0.23
Poland 0.09 ]0.09 [0.10 [0.12 |0.11 0.09 |0.10 [0.13 [0.12 |0.10
Belgium 0.21 0.21 0.18 1040 [0.24 ]0.17 [0.19 [0.27 ]022 |0.27
The average volume of investments in machinery and equipment by one enterprise. million euros

Denmark 048 026 [021 [022 020 [0.24 [026 024 (027 ]0.34
Germany 0.31 033 032 ]034 (038 039 [041 0.46 [0.50 ]0.34
Austria 026 028 ]0.28 [025 026 [0.26 (030 037 (039 037
Sweden 0.12 ]0.13 |0.14 ]0.12 |0.12 ]0.12 |0.12 [0.19 ]0.23 [0.19
Czech Republic [0.07 [0.07 ]0.08 ]0.09 [0.10 |0.09 ]0.10 |0.11 0.12  ]0.08
France missing data

Slovakia 0.13 |0.12 [0.09 |0.13 ]0.15 ]0.13 ]0.13 |0.13 [0.16 [0.13
Netherlands 020 |[0.18 |0.13 |[0.14 |0.07 |0.17 |0.14 |0.17 |0.19 |0.16
Poland 0.06 ]0.07 [0.07 008 [0.08 [0.06 [0.07 [0.09 ]0.09 [0.07
Belgium 0.18 [0.17 ]0.13 (032 ]0.21 0.14 [0.16 |022 |[0.18 |0.22

The average volume of investment in personnel by one enterprise. million euros

Denmark 2.02 [2.05 1.95 |2.01 2.15 223 |234 [258 |2.67 |2.56
Germany 3.54 |3.74 |3.87 |4.01 440 [443 |478 |527 |563 |4.87
Austria 317 343 364 [3.64 [3.68 |3.87 389 |4.63 |483 |4.73
Sweden 1.47 1.51 1.53 1.44 1.47 1.50 1.58 [2.17 220 [2.31
Czech Republic | 0.31 034 (036 037 [040 [0.44 0.1 0.58 ]0.61 0.58
France 1.83 [2.01 |2.00 [2.08 [245 [24] 274 [3.10 |3.06 [294
Slovakia 036 ]0.41 0.46 ]0.51 0.53 052 ]0.58 ]0.61 0.60 |0.56
Netherlands 1.48 1.55 1.48 1.59 1.66 1.68 1.75 1.71 1.84 1.94
Poland 033 035 [034 [036 [036 033 [035 |042 040 [0.38
Belgium 1.39 1.50 1.55 1.55 1.47 1.38 1.35 1.82 1.47 1.41

* calculated and constructed by the authors based on Eurostat data [10]

The results demonstrate, firstly, that
among the top three countries in terms of
machinery  manufacturing  development
and according to the ranking presented,
there are consistently similar annual
levels of investment in tangible assets and
machinery and equipment. Furthermore,
some individual enterprises exhibit very high
levels of investment in human resources.
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The highest average calculated levels
of investment in human resources, which
encompass expenses for their maintenance
and development, were observed during
the studied period in the machinery
manufacturing enterprises of Germany (4.87
million euros per enterprise on average each
year) and Austria (4.73 million euros). In
this regard, each company in Austria and
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Germany invests approximately 0,3 million
euros per year in machinery and equipment.

It could be argued that investments
in such directions are the key to the
successful development of the machinery
industry. However, as evidenced by the
previous analysis, certain issues with the
revenue growth indicator for the machinery
industry’s product sales are observed in
Germany, for example. On the other hand, in
Denmark, which holds the top position in the
development and dynamics of the machinery
industry, the number of investments per
employee in a single enterprise is significantly
lower than in Austria, Germany, or even
France, despite amounting to 2.6 million
euros in 2020.

Concerning the mechanical engineering
sector in France, according to the ranking
analysis, its main problems lie in growth rates,
which are rather low compared to other EU
countries, although the country’s mechanical
engineering companies are among the top
6 in terms of revenue and gross profit. In
this case, as per the calculation conducted,
an average French mechanical engineering
company dedicates approximately 0.4
million euros each year towards investments
in tangible assets and about 3 million euros
towards investments in human resources.
Lacking comprehensive statistical data,
precise calculations of French companies’
machinery and equipment are unattainable
making it challenging to draw conclusive
insights. However, it can be observed that
the French investment model employed
by mechanical engineering companies is
characterized by high profitability and a
steady pattern of growth.

Within Swedish mechanical engineering
enterprises, there is a notable pattern of
comparatively lower annual investment
volumes, both in human resources (averaging
2.31 million euros per company in 2020) and
in machinery and equipment (0.19 million
euros). However, the ranking presented
demonstrates that they hold the third position
with the main issue being a declining trend
in the number of enterprises in the industry.
In other words, by looking at the indicators
of the mechanical engineering industries

in France and Sweden, it becomes evident
that mechanical engineering enterprises can
effectively operate and thrive, even with
notably reduced levels of investment.

Completely different approaches are
observed in the mechanical engineering
enterprises of the Czech Republic, Poland,
and Slovakia. To illustrate, in Poland, the
mechanical engineering companies exhibit
the lowest levels of investment among all
the surveyed countries, with each enterprise
allocating an average of only 0.38 million
euros annually for their human resources and
a mere 0.07 million euros for machinery and
equipment. And this already poses significant
challenges for the country’s mechanical
engineering industry both in terms of revenue
amounts and dynamics. In contrast, within the
Czech Republic, while investment levels in
tangible assets and machinery and equipment
closely resemble those in Polish enterprises,
there is a notable disparity with significantly
higher investments in human resources.
Furthermore, the overall development
indexes of  mechanical engineering
enterprises in the Czech Republic showcase
a significantly more favorable situation.
Therefore, the primary challenges faced by
the Czech mechanical engineering industry
are a significant reduction in the number of
economic entities and relatively low revenue
per enterprise.

Overall, the analysis of the top 10
EU countries in terms of performance
in the mechanical engineering industry
made it possible to identify the presence of
various investment approaches, each with
its drawbacks. Nevertheless, it is worth
emphasizing that the key factors for success
are investments in human resources and core
production assets.

The findings derived from this
investigation and the future research
prospects within this domain. Based on
the conducted research, it is evident that
investments hold a pivotal role within the
mechanical engineering sector. However,
it is crucial to note that excessive growth
in investment does not correlate with
sustainable development. = Consequently,
this underscores the imperative for more
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comprehensive research within this domain,
aiming to delineate the optimal investment
limits for mechanical engineering enterprises.
Such delineation is critical for facilitating
their ~ progressive  growth,  enhanced
revenue generation, and maintaining high
levels of profitability. Simultaneously, the

examination of investment activities within
mechanical engineering enterprises in
specific European Union countries and its
findings led to the conclusion that human
resources, in particular, stand as one of
their most vital resources requiring ongoing
investment in development.
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Relevance. Enhancing the development of the machinery manufacturing sector significantly
contributes to realizing sustainable economic development goals, thereby fostering sustainable growth
opportunities across various scales, ranging from local to global. The active advancement of the
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machine-building sector, which serves as the foundation for sustainable societal progress, demands
careful consideration of key factors for the effective operation of machinery manufacturing enterprises
with investments being one of the foremost. This highlights the imperative for comprehensive research
into the tangible impact of investments in securing the sustainable growth of machine-building
businesses.

Objective. The paper targets the conduct of analytical research on investment practices and
approaches adopted by machine-building enterprises in European Union countries to specify the key
investment factors for their sustainable development.

Methods. The research is based on both general scientific and specialized methods of economic
theory, including methods of theoretical synthesis and comparative analysis. Throughout the research,
statistical data from the European Union regarding the operation and performance of machinery
manufacturing enterprises were utilized and processed using analysis methods, including comparison,
grouping, calculation of averages, and absolute growth. Furthermore, a rating methodology was
implemented to identify European Union member states exhibiting the most favorable indicators about
the status and dynamics of the machine-building industry.

Results. A comprehensive analysis of contemporary scholarly advancements regarding the
examination of the role of investments and effective methodologies for their implementation within the
machine manufacturing industry was conducted. A grouping of 22 European Union member states
was undertaken based on the criteria of the number of machine-building enterprises and indicators
of its absolute growth over a ten-year temporal span. The 22 EU member states are grouped by the
parameters of the number of machine-building enterprises and their absolute growth over a ten-
year period. The average revenue and gross income per enterprise in the selected countries of the
European Union’s machinery sector were studied, and based on the results, a ranking was conducted.
Utilizing the established ranking of the top selected countries, a comprehensive analysis of key
investment indicators was conducted, focusing on parameters that include investments in tangible
assets, machinery and equipment, as well as human resources. An overview of investment practices by
machinery manufacturing enterprises was undertaken, resulting in the identification of their respective
strengths and weaknesses.
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