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Assessment of the competitiveness of enterprises

Abstract

Introduction. Competition is a unique phenomenon which reveals specific competencies of business entities and allows them
to realise their potential. However, businesses need a method for assessing the level of their competitiveness, which would
use an integral index calculated on the basis of their financial statements and allow identifying «bottlenecks» of their economic
activities and relate enterprises to specific economic sectors. The purpose of the article is to formulate a method for assessing
the competitiveness of enterprises by using an integral index.

Results. The study proves that the competitiveness of a company takes into account the three major types of economic activity:
supply, production and sales. Each of the abovementioned types can be further assessed by using independent indicators,
which characterises the whole economic activity of the enterprise. An integral index of enterprise competitiveness should include
indicators that directly describe the production process, the financial status, the use of staff, the level of innovations, etc.
The proposed approach involves determining the growth indices which are then used as the basis for calculating the average
weighted competitiveness of each type.

The testing of the proposed method has been demonstrated by using the performance results of four big enterprises of
metallurgical and machine building industry of Ukraine. The enterprises are contractors with established long-term relations.
For example, PJSC «Dniprovsky Metallurgical Plant» is a manufacturer of cast iron, steel and ferroalloys, further used by PJSC
«Interpipe NTZ» for the production of pipes, wheels, etc. A separate group includes machine-building enterprises, which are
PJSC «Dnipropetrovsk Aggregate Plant» specialising in the manufacture of air and space aircraft, electric motors, generators
and transformers, hydraulic and pneumatic equipment and the enterprise PJSC «Dniprovazhmash» which produces railway
locomotives, machinery and equipment for extractive industry and construction. However, these manufacturers are connected
not only by the raw material chain and integrated sales channels, but also by the joint processes of using and introducing
innovative developments and the modern expertise of specialists. The enterprises under consideration differ in the scope of
economic activity: the average number of employees varies from 1,500 to 4,500 people, while the sales proceeds vary over the
range of 13 to 500 million Euros.

When investigating supply, we can see that the competitiveness of this process in all the enterprises is more than one, with the
exception of PJSC «Dniprovazhmash», which is explained by a significant improvement in the turnover of production stocks
and positively characterises the procurement of raw materials. The analysis of the production shows that the least value of
this process competitiveness is demonstrated by PJSC «Dniprovsky Metallurgical Plant» (0.883) and PJSC «Dniprovazhmash»
(0.854), though PJSC «Dniprovsky Metallurgical Plant» shows a gradual recovery from the crisis situation, an increase in sales
proceeds and increase in net profit. As for PJSC «Dniprovazhmash», the analysis revealed a deterioration of most indicators of
financial and economic activity, which requires an immediate correction of the production program.

Conclusion. The proposed method for assessing enterprise competitiveness allows adjustments of the quantity and quality
of indicators, use of public statistics, development of measures to improve a particular process; it also provides clear and
convincing comparison results. The advantages of the proposed method prove its universal nature and ease of use.

Practical testing of the proposed method has revealed that all the selected enterprises had an integral competitiveness index
of more than one. The best results in all the processes were shown by the metallurgical enterprise PJSC «Interpipe NTZ». The
findings may indicate a gradual recovery of the enterprises from a system crisis and positively characterise their development,
which, in turn, increases the investment attractiveness of not only specific entities, but also of the metallurgical and machine-
building industries in general.

Keywords: Competitiveness; Production; Supply; Sales; Integral Competitiveness Index; Enterprise; Investment; Financial
Statement; Raw Materials; Metal; Machine-Building; Dniprovsky Metallurgical Plant; Interpipe NTZ; Dnipropetrovsk Aggregate
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KaHamnaaT eKOHOMIYHUX HayK, AOLEHT Kadenpn agMiHICTPyBaHHS, yNpasniHHA Ta NignpueMH1LTBA,

IHCTUTYT iHTErpoBaHUX hopM HaBYaHHS, HauioHanbHa MeTanyprinHa akagemis Ykpaitum, JHinpo, YkpaiHa

OuiHKa KOHKYPEHTOCNPOMOXXHOCTI NiANPUEMCTB

AHoTauif. Y cTaTTi [OChigXKeHO OCO6NMBOCTI OLHIOBAHHA KOHKYPEHTOCNPOMOXHOCTI MiANPUEMCTBA 3 BUKOPUCTAHHSAM
iHTerpoBaHOro nokasHvka. [loseaeHo, Lo KOHKYPEHTOCNPOMOXXHICTb NiANPUEMCTBA BPaXOBYE KOHKYPEHTOCMPOMOXHICTb TPbOX
OCHOBHUX NMPOLIECIB rocnogapchbkoi AisnbHOCTI — NOCTavaHHs, BUpOo6HMUTBA i 36yTy. O6r'pyHTOBaHO, L0 IHTErPOBaHNI NOKa3HUK
KOHKYPEHTOCMPOMOXXHOCTI NiANPMEMCTBA MOBVMHEH BPAaxXOBYBaTW MOKA3HMKU, LLIO XapakTepu3yloTb BUIOTOBMAEHHS MPOAyKLii,
chiHaHCOBUIA CTaH, BUKOPUCTaHHSA NepcoHany, iHHOBaUiliHiCTb TOLLO. 3anponoHOBaHO METOAMKY OLIHKN KOHKYPEHTOCMPOMOXKHOCTI
nignprveMCcTBa, Nnepesarami SKOi € yHiBepCcanbHUIA XapakTep i NPOCTOTa BUKOPUCTaHHS.

Knto4oBi crnoBa: KOHKYPEHTOCMPOMOXHICTb; BUPOOHMLTBO; MOCTa4YaHHs; 36yT; iIHTErpPOBaHUI NMOKa3HUK KOHKYPEHTOCTPOMOXXHOCTI.
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OueHKa KOHKYPEeHTOCNOCOGHOCTM NpeanpusaTUin

AHHOoTauus. B crtatbe unccnepoBaHbl OCOGEHHOCTU OLIEHKM KOHKYPEHTOCMOCOGHOCTU MPEANPUATUS C WUCMOSb30BaHUEM
WHTerpasnbHOro nokasarens. [lokasaHo, YTO KOHKYPEHTOCMOCOBHOCTb NPeanpUSATAS y4UTbIBAET KOHKYPEHTOCNOCOOHOCTL TPEX
OCHOBHbIX MPOLECCOB XO35MCTBEHHOWN AeATENbHOCTU — CHAaBXeHWs, NPoM3BOACTBa U cObiTa. OBOCHOBAHO, YTO UHTErpasbHbIN
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OLEHKMN KOHKYPEHTOCMOCOBHOCTU NPeanpusTUsi, NPeMMyLLIECTBaMI KOTOPOW SBMSIOTCS YHUBEPCASbHbIA XapakTep U NpocToTa

MnCcnosib3oBaHUA.
KnioueBble cnoBa: KOHKYPEHTOCMOCOGHOCTb;
KOHKYPEHTOCNOCOBHOCTN.

1. Introduction

Competition is a unique phenomenon of the present day,
which reveals specific competencies of business entities and
allows them to realize their potential. However, businesses
need a methodology for assessing the level of their competi-
tiveness, which would use an integral index calculated on the
basis of their financial statements, and would allow identifying
«bottlenecks» of their economic activities and relate enterpri-
ses to specific economic sectors.

2. Brief Literature Review

As a rule, competitive advantages are studied through va-
rious methods of analysis such as SWOT, PEST, LOTS, PIMS
and McKinsey. These tools are used to classify the external
factors and rank them depending on their impact on a compa-
ny. In addition, they reveal internal factors that need either to
be improved or eliminated in order to achieve the company’s
objectives. It is essential to mention T. V. Shved (2017) [1],
I. M. Dashko (2017) [2], A. M. Tkachenko and O. |. Po-
zhuieva (2014) [3] among the scholars who investigated the
factors affecting competitiveness and highlighted the financial
and innovative components. Methods of qualitative analysis of
competitive items, based on the concept of effective competi-
tion, have been proposed by R. S. Gayrbekova and F. A. Abi-
taeva (2016) [4]. A dynamic method of assessment based on
quantitative parameters and the production model of know-
ledge representation has been is substantiated by E. A. Ra-
zumovskaya, et al. (2017) [5], N. A. Semenov and A. K. Mo-
rozov (2017) [6]. T. F. Melnikova, V. S. Kupriyanova and
S. Ya. Denisyuk (2017) [7] studied the level of aggregate indi-
cators of the enterprise performance, which would determine

npon3BoACTBO;,
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the success of the enterprise in the market for a certain pe-
riod of time. M. I. Abuzyarova (2017) [8] focused on the im-
pact of globalisation processes on the efforts of enterprises to
improve the factors of competitiveness. R. Nowacki (2015) [9]
and D. Grodzka (2017) [10] dedicated their studies to the as-
sessment of the competitiveness of Polish enterprises, as well
to the measurements of regional competitiveness. Issues of
competitiveness in industry sectors are considered in the works
by foreign scientists, such as Chong Wu, et al. (2013) [11],
Ch. Fischer and S. Schornberg (2007) [12], P. L. Kenne-
dy, et al. (1997) [13], Chi-K. Lau, et al. (2009) [14], G. Coffin,
B. Larue, M. Banik and R. Westgren (1993) [15], along with
K. Drescher and O. Maurer (1999) [16]. The influence of factors
on competitiveness is investigated by J. A. Bernal-Conesa,
A. J. Briones-Pefalver and C. de Nieves-Nieto (2017) [17; 18],
C. Jansik and X. Irz (2015) [19], D. Lipovatz, M. Mandaraka and
A. Mourelatos (2000) [20] and others.

The analysis of modern research has shown that the main
factors that complicate the practical use of these techniques
are the difficulty in obtaining information, the cumbersome
mathematical apparatus and ambiguous interpretations of the
results.

3. The purpose of the article is to formulate a method for
assessing the competitiveness of enterprises by using an in-
tegral index.

4. Results

We consider supply, production and sales to be the major
components of the company’s competitiveness, since these
processes ensure the continuity of production and maintain
high performance.
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ECONOMICS AND MANAGEMENT OF ENTERPRISES

The proposed method for assessing the competitiveness
can be applied as described below. The integral index of en-
terprise competitiveness (IC) will take into account the com-
petitiveness of the three major processes relating to economic
activity, i.e. supply, production and sales. It is calculated ac-
cording to (1):

1)

where:

I is the competitiveness of the supply process, unit fractions;
I’ is the competitiveness of the production

process, unit fractions;
I*,is the competitiveness of the sales process,

unit fractions.

To determine the competitiveness, we pre-
sented the production process as a set of in-
dicators that characterise the direct produc-
tion of products, the financial status, the use of
personnel and innovation. Each of the above
processes can be further assessed by inde-
pendent indicators, according to the proces-
ses that characterise the whole economic ac-
tivity of the enterprise (Table 1).

To calculate the above coefficients (Table 1), we will use
the indicators obtained on the basis of financial and econo-
mic activities of a business entity. The characteristic feature of
the above approach is that the specialists of an enterprise can
complement the assessment of the process competitiveness
by indicators that they consider appropriate to determine their
competitiveness. In the proposed method, the coefficients of
the competitiveness of supply, production and sales proces-
ses are determined by averaging 5, 10 and 5 indicators, re-
spectively.

The proposed approach involves determining the growth
indices for the coefficients as a ratio of the value obtained
within the analysed period to the same coefficient in the base
period. These will serve as the basis for the calculation of the
weighted average competitiveness of each process.

At the same time, coefficients that need to be taken into
account include net profit, sales revenue and equity costs
(autonomy coefficient, economic growth rate, return on as-
sets, return on equity, innovation ratio, profitability and sales
profitability). In the conditions of a structural crisis, unfortu-
nately, the percentage of loss-making enterprises is rather
high. Therefore, the following points should be taken into ac-
count:

1) if the coefficients in the base and analysed periods have a
positive value K, > 0 and K > 0, the growth index will be ob-
tained according to the equation (2):

@

2) if the coefficients of the base and analysed periods had a
negative value K, < 0 and K, < 0, the growth index will be
obtained according to the equation (3):

©)

3) if the coefficients had a negative value in the base period
and a positive value in the analysed period: K, <0 and K >0
(the indicator has increased), the growth index will be cal-
culated by (4):

“

4) if the coefficients had a positive value in the base period and
a negative value in the analysed period: K, >0 and K< 0
(the indicator has decreased), the growth index will be ob-
tained according to (5):

®)

It is also necessary to consider the coefficients, whose re-
duction is favourable for the company’s competitiveness. In
the above pattern, it is a coefficient of finished products over-
stock, which is obtained from the equation (3).

The competitiveness of the supply, production and sales
processes is calculated by the equations (6-8); it should be
noted, that the index of the radical depends on the number of
coefficients recommended for use:

®)

The testing of the proposed method will be demonstrated
by using the performance results of four enterprises of metal-
lurgical and machine building industry, whose brief economic
characteristics is given in Table 2.
The above enterprises of the metallurgical and machine-
building industry are contractors with established long-
term relations. For example, PJSC «Dniprovsky Metallurgi-
cal Plant» is a manufacturer of cast iron, steel and ferroal-
loys, further used by PJSC «Interpipe NTZ» for the produc-
tion of pipes, wheels, etc. A separate group includes ma-
chine-building enterprises, which are PJSC «Dnipropetrovsk
Aggregate Plant» specialising in the manufacture of air and
space aircraft, electric motors, generators and transformers,
hydraulic and pneumatic equipment and the enterprise
PJSC «Dniprovazhmash» which produces railway locomo-
tives, machinery and equipment for extractive industry and
construction. However, these manufacturers are connec-
ted not only by the raw material chain and integrated sales
channels, but also by the joint processes of using and intro-
ducing innovative developments and the modern expertise
of specialists. The enterprises under consideration differ in
the scope of economic activity: the average number of em-
ployees varies from 1,500 to 4,500 people, while the sales
proceeds vary over the range of 13 to 500 million Euros;
PJSC «Dniprovazhmash» is unprofitable due to the loss of
the major market.
Table 3 shows the calculation of the competitiveness of
the above metallurgical and machine-building enterprises.
The proposed method for the assessment of their com-
petitiveness has a number of significant advantages, proving
its universal nature and ease of use in terms of:
¢ the possibility of adjusting the quantity and the quality of in-
dicators used in the three types of economic activity (sup-
ply, production and sales);

* the use of statistical data which are in common use;

e evident and clear comparison results;

e identification of the so called bottlenecks in each type of
economic activity and development of measures to improve
a particular process.

The interpretation of the model: competitiveness can be
evaluated both as a whole, and for each of the types. If the
integral index of competitiveness is greater than one, the
competitiveness increases during the period under consi-
deration; if the competitiveness is equal to one, it retains the
previous value; if the competitiveness is less than one, then
it decreases.

Figure 1 shows the calculated competitiveness indicators.

The results obtained lead to the following conclusions.
Firstly, when investigating supply, we can see that the com-
petitiveness of this process in all the enterprises is more
than one, with the exception of PJSC «Dniprovazhmash»,
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Tab. 1: Integral indices of enterprise competitiveness, unit fractions

Notes: P, - proceeds from sales, monetary units; S - stores, monetary units; AP - accounts payable, monetary units; Qg-number of
contracts that fully provide the specified quality of raw materials, pcs; Q - total number of completed contracts for delivery, pcs;
Q.- number of concluded contracts for delivery, pcs; Q, - number of contracts planned for the specified period of time, pcs; Q.- number
of under-executed contracts within the specified period of time, pcs; FA - fixed assets, monetary units; MC - material costs, monetary
units; P,"- sales proceeds at max use of production capacities, monetary units; E - equity, monetary units; A - asset (balance sheet
currency) monetary units; NP - net profit, monetary units; D - dividends paid to shareholders, monetary units; ¢ - average number of
staff, person; ¢, - total need for staff, person; I - amount of investment and innovation, monetary units; R - receivables, monetary units;
FP - finished products, monetary units; G - goods, monetary units; PS - profit on sales, monetary units; GP - gross profit, monetary units;
E, - administration expenses, monetary units; E, - expenses on selling, monetary units; C - cost of products sold, monetary units.

Source: Compiled by the authors

Tab. 2: Performance characteristics of metallurgy and machine building enterprises in 2017
(with a recalculation in euro as of 01 October 2018)

Source: Compiled by the authors based on https://smida.gov.ua

which is explained by a significant improvement in the turn-
over of production stocks and positively characterises the
procurement of raw materials.

Secondly, an analysis of the production shows that the
least value of this process competitiveness is demonstrated
by PJSC «Dniprovsky Metallurgical Plant» (0.883) and PJSC
«Dniprovazhmash» (0.854), though PJSC «Dniprovsky Me-
tallurgical Plant» shows a gradual recovery from the crisis
situation, an increase in sales proceeds and increase in net
profit. As for PJSC «Dniprovazhmash», the analysis revealed
a deterioration of most indicators of financial and economic

activity, which requires an immediate correction of the pro-
duction program.

Thirdly, considering the organisation of sales, it should
be noted that all the enterprises, except for PJSC «Dnipro-
petrovsk Aggregate Plant», demonstrate the sales compe-
titiveness of more than one, which positively characterises
the distribution of the finished products.

Fourthly, the integrated competitiveness index has a va-
lue above one in all the investigated enterprises, which can
testify to the gradual recovery of the enterprises from the
system crisis.
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Tab. 3: Assessment of competitiveness of metallurgical and machine-building enterprises

Source: Calculated by the authors based on https://smida.gov.ua

Fig. 1: Competitiveness indicators in metallurgical and machine-building enterprises
Source: Compiled by the authors based on data in Table 2

5. Conclusion

The study has formulated the method for assessing the
competitiveness of a company with the use of an integral in-
dex, which takes into account the competitiveness of the
three major types of economic activity: supply, production

and sales. Each of the above types can be further assessed
using independent indicators, which in turn characterise the
whole economic activity of the enterprise.

The proposed approach involves determining the growth
indices for the coefficients as a ratio of the coefficient value
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obtained in the analysed period to the value of the same
coefficient in the base period. The growth indices are then
used as the basis for calculating the average weighted com-
petitiveness of each process. The proposed method for
assessing competitiveness allows adjustments of the quanti-
ty and the quality of indicators, the use of public statistics, the
identification of «bottlenecks» in each economic process, the
development of measures to improve a particular process; it
also provides clear and convincing comparison results.
Practical testing of the proposed method has revealed
that all the selected enterprises had an integral compe-

ECONOMICS AND MANAGEMENT OF ENTERPRISES

titiveness index of more than one. The best results in all
the processes were shown by the metallurgical enterprise
PJSC «Interpipe NTZ». The findings may indicate a gradual
recovery of the enterprises from a system crisis and posi-
tively characterise their development, which, in turn, in-
creases the investment attractiveness of not only specific
entities, but also of the metallurgical and machine-building
industries in general.

The prospects of further research imply the creation of
ways to increase the competitiveness of industrial enter-
prises.
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