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LOGISTICS SYSTEM AS A DIRECTION FOR INCREASING
COMPETITIVENESS OF THE METALLURGICAL PLANTS OF UKRAINE

Market relations in Ukraine are characterized by dynamism of the external environment, aggravation of competition between
producers, increase of the level of commercial risk; require the enterprises of the mining and metallurgical industry of Ukraine to
find effective ways of ensuring competitiveness, strengthening the competitive position and competitive status. Timely and uninter-
rupted supply of metallurgical complexes with quality secondary raw materials, sufficient for stable production volume, is an ex-
tremely important task that determines the economic security and competitiveness of ferrous metallurgy. Enterprise competitiveness
management involves the introduction of modern logistics systems, taking into account the specifics of the competitive environment
of the market and is a necessary and important strategic direction for improving the competitiveness of the enterprise. Today, in
the secondary steel market, Ukraine's decision-making in the competitive behavior model is, in most cases, intuitive, without a fun-
damental basis and careful strategic analysis. Only a balanced approach to the assessment and use of competitive factors ensures
business development and its advantages over competing companies. The implementation of this approach is an important task
of management and marketing of the enterprise. In many ways, the solution to the problem of competitiveness of domestic metal-
lurgical enterprises will depend on the possibility of its analysis. The methods of estimation of concentration level and monopoliza-
tion of ferrous scrap market of Ukraine, which is a strategic raw material for metallurgical plants, are considered in the article.
Approaches and indicators are analyzed to analyze the degree of market concentration: the coefficient of market concentration;
Herfindahl-Hirschman coefficient; Rosenbluth coefficient (Hall-Tidman) is an indicator of market share entropy; Gini index. The
share of metallurgical plants of Ukraine specializing in scrap metal processing and processing is analyzed and established. The
current state and level of competition in the secondary steel market of Ukraine have been determined. On the basis of certain in-
dicators, metallurgical plants of Ukraine have the opportunity to create an effective system for managing the competitiveness of
enterprises, which are a prerequisite for achieving their strong competitive positions.
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JIOTICTUYHA CUCTEMA SK HAIIPAM NIABUIIEHHA
KOHKYPEHTOCHPOMOXHOCTI METAJTYPTIHHUX KOMBIHATIB YKPATHHU

Punkogi gionocunu @ Ykpaini xapakmepuylomocs OUHAMIYHICIIO 306HIUHbO20 CEPeoosUuld, 3a20CHPEHHIM KOHKYDEHMHOT
O0pOmMbOU MIidIC BUPOOHUKAMU, NIOBULEHHAM PIBHS KOMEPYIIHO20 PUSUKY, WO BUMALAIOMb 8i0 NIONPUEMCIG SIPHUYO-MEMANypeiil-
Hol eanysi Ykpainu nowtyky egpekmusHux uiisxie 3a0e3neuerts: KOHKYPEeHmMOCHPOMONCHOCI, 3MIYHEHHSI KOHKYPEeHMHOL no3uyii ma
Koukypenmmnozo cmamycy. Ceocuacne i besnepediiine 3a6e3neyeHHs Memanypeitinux KOMILEKCIg AKICHOI0 GIMOPUHHOIO CUPOBUHOIO, 8
QoCmamHitl 0list CmabiibHO2O BUPOOHUYMBA 00CA3I, € HAO3BUUAIHO BANCTIUBUM 3ABOAHHAM, WO BUSHAUAE EKOHOMIUHY De3NeKy | KOH-
KVPEHMOCNPOMONCHICIb YOPHOT Memanypaii. Ynpasninta KOHKYPeHmOoCnpoMOXCHICIMIO RIONPUEMCMEA Nepedbaiae 8npo6ao0#CeHH s
CYHACHUX TOICMUYHUX CUCIEM 3 8DAXYBAHHAM CNeYUDIUHOCT KOHKYPEHMHO20 Cepedosunid pUHKY ma € HeOOXiOHUM | Hatl8aXicu-
BILUUM CINPANE2TYHUM HANPSAMOM NIOBULEHHS KOHKYPEHMOCHpomoxcHocmi nionpuemcmed. Cb0200Hi HA PUHKY 6MOPUHHOL cmali
Vkpainu nputinsimms mux uu iHuux YnpasiiHCbKUx pitleHb uooo Mooeli KOHKYPEHMHOL N08ediHKU 8I00Y8AEmbCsl 8 OLIbUOCHII 8u-
naokie iIHmyimueHo, 6e3 QyHoameHmanbHo20 NIOPYHMA Ma PemelbHO20 Cmpame2iuHozo ananizy. Tinbku 30a1ancosanutl nioxio 0o
OYIHKU MA BUKOPUCMAHHS (DAKMOPIE KOHKYPEHMOCIPOMONICHOCIE 3a0e3newye po3eumox 0iznecy ma tio2o nepesazu y NopigHaHHI 3
KoMAaHismu-KouKypenmamu. Peanizayis yb02o nioxo0y € 8axicaugum 3a60aHHAM MEHEONCMEHNTY Md MAPKemuHey niOnpuemcmeq.
bazamo 6 womy eupiwients npobnemiu KOHKYpeHmoCcnpoMOoACHOC GIMUUSHAHUX MEMAanypeitinux nionpuemcme 6yoe 3anedicamu io
Modkcueocmi it IKICHO20 ananizy. Y cmammi posensanymo memoou OyiHKY PieHs KOHYEHmMpayii ma MOHONONI3ayii puHKy opyxniy
YOPHUX Memanie YKpainu, aKull € CmpameiuHo0 CUPOBUHOIO 01l MEMANYPIIHUX KOMOIHaAmI8. J]ocniodceni nioxoou ma noKa3HUuKuU,
Wo 003607510Mb NPOAHAIZYEAMU CHYNIHbL KOHYEHMPAayii pumKy: Koegiyichm punkogoi konyenmpayii; koepiyienm I eppinoans-
Tipuimana, xoegpiyienm Posenonroma (Xonna-Tatiomana); nOKA3HUK eHMpPONii pUHKOBUX 4acmok, inoexc [owcunni. IIpoananizoeano
Ma 6CMaHOB6NIeHO YaACMKY Memanyp2ilHux Komoinamie Ykpainu, sKi cneyianizylomvcs Ha 3a20miefnii ma nepepooyi Mmemanoopyxmy.
Busnauero cyuacnuii cman i piserb KOHKYPeHMHOL Dopomvou Ha puUHKY 6mopunHoi cmaii Ykpainu. Ha 6a3i usHaueHux nokazHuKie
Memanypeitini KoMoinamu Yxpainu maromo MONCIUGICIb CIBOPEHHA eeKMUGHOT cucmemu YnpagninHa KOHKYPEeHIMOCHPOMOICHIC-
Mi0 NIONPUEMCING, WO € NEPEOYMOBOIO OOCACHEHHS HUMU MIYHUX KOHKYDEHMHUX NO3UYILL.

Kniouosi cnosa: konyenmpayis punky, puHox Memanoopyxmy, 4opHa Memanyp2is;, nOKA3HUKU KOHYeHmpayii; piéeHb KoH-
Kypenyii, 102icmuyHi cucmemu.
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Relevance of the problem. The mining and metallurgi-
cal sector is a key part of the Ukrainian industry. It is closely
related to other sectors of the Ukrainian economy and is a
leading sector of the national economy of Ukraine: produc-
tion volumes make more than 20% of Ukraine's GDP.

However secondary steel (sometimes called ‘scrap
steel’) is a strategically important raw material for the
Ukrainian mining and metallurgical sector, there is no reg-
ulated and transparent market for secondary ferrous met-
als in Ukraine. Businesses do not consider scrap steel as a
product that has different quality categories and, therefore,
there are no differentiated prices on it [7].

It is well-known that the main criterion of stability of
an enterprise is its competitiveness. Hence, the process of
analysis, assessment and forecasting is necessary in order
to maintain and improve metallurgy enterprises position on
the market. Moreover, in the conditions of fierce competi-
tion, the special attention must be given to the develop-
ment of modern approaches to planning, management and
control of assets, information and financial flows, so that
an enterprise can increase its competitiveness. An effective
logistic of metallurgical plants, that purchase and process
ferrous scrap, contributes to their competitive advantages:
in particular, it reduces a prime cost of finished products
due to cost minimization.

The unstable environment and poor abilities to adapt
to any of market transformations create dangerous condi-
tions for enterprises competitiveness and require from top
managers to design new approaches to a manufacturing
and an economic activity, and new methods and principles
of organization management [5].

Due to the fact that the majority of data on the domes-
tic secondary steel market is not published in order to
ensure the compliance with the requirements of the Law of
Ukraine "On State Statistics" (the law on the confidential-
ity of statistical information), there is a lack of informa-
tion on the functioning of metallurgical market — there is
a difficulty in conducting a comprehensive diagnostics of
the competitive environment of the secondary steel market.

Previous research analysis. The theoretical aspect
of the problem of formation and management of enter-
prise competitiveness was investigated by many foreign
and domestic scientists: D. Ricardo, I. Ansoff, V. Apopi,
G. Armstrong, P. Drucker, F. Kotler, M. Porter, E. Heck-
sher, A. Voronkova, V. Gerasimchuk, D. Dykan, N. Efre-
mova, O. Kuzmin, L. Ligonenko, M. Losev, T. and Y. Lit-
vinenko, 1. Loshenyuk, A. Mazaraki, N. Malyar, B. Olin,
J. Petrovich, E. Revtyuk, S. Skibinsky, . Smolin, S. Sobol,
N. Tarnavska, N. Ushakova, F. Khmil, V. Shvets, and
others. However, a comprehensive and systematic analysis
of the current condition of the scrap steel market was not
conducted.

One of the most vital problems of modern world and
domestic metallurgy is the issue of providing steelmaking
with the necessary raw materials. Each industrialized coun-
try seeks to maximize the use of secondary raw materials in
the metallurgical industry, solving in this way not only the
problem of harmful emissions into the environment, but
also problems of depletion of iron ore reserves and increas-
ing of prices for finished metallurgical products [4].

Therefore, the study of ways to improve the efficiency
of management is becoming one of the most relevant ones
for maintaining of enterprise competitiveness and long-
term prospects for its development.

The purpose of the article is to analyze the situation
with the competitive environment of the scrap steel mar-
ket, to determine approaches and indicators that allow to
assess the degree of competition on the market.

Main body. Steel production plays an important role in
the modern world. Steel products are among the most impor-
tant materials for each country construction industry and
infrastructure [1]. Enterprises of the metallurgical sector of
Ukraine, which belong to the private sector, were not ready to
face all the challenges of the global crisis, namely: declines
in demand for low quality metal products, the increased
competition level and an emergence of new players on the
world markets [8]. Scrap steel procurement and processing
is a logical beginning of the metallurgical industry, as the
production chain of the complex mechanism of the mining
and metallurgy in Ukraine originates from the collecting,
sorting and processing of ferrous scrap. The main competi-
tive advantages of the metallurgy enterprises work with their
suppliers lie in the developed procurement network in differ-
ent regions of Ukraine, as well as in transportation services
that aim the scrap provision. The most important factors that
have the great impact on the formation of scrap prices are
the conditions of supply, transportation, loading and unload-
ing of ferrous scrap. Despite the fierce competition in the
world markets, the unstable political and economic situation
in the country, it is necessary for metalworking enterprises
to develop and implement measures that aim at reducing the
scrap purchasing and production costs. That is why a logisti-
cal approach implies a logistic service, the purpose of which
is to manage assets flows at all stages of their transportation.

The general purpose of market research is to determine
the conditions of the efficient organization of production
and economic activity in order to meet the needs of pro-
cessed raw materials consumers.

Important tasks of the competitive analysis are: to deter-
mine the volume and dynamics of market shares of compet-
ing companies, to investigate the factors and trends in the
dynamics of market share of enterprises researched, to deter-
mine the type of statistical distribution of market shares, to
research the formation of groups of enterprises and the cal-
culation of the average market share for each group [2].

In order to assess the level of market monopolization,
we will calculate the following indicators:

— the coefficient of market concentration;

— the Herfindahl-Hirschman coefficient;

— the Rosenbluth coefficient (Hall-Tidman);

— the entropy index of market shares;

— the Gini index [3].

For further analysis of the secondary raw material mar-
ket (ferrous scrap), the proportion of each metallurgical
plant that procure and process secondary steel in Ukraine
was calculated in Table 1.

The most common indicator of market monopolization
is the concentration ratio (CR, ), that shows the aggregate
market share of the four largest enterprises.

The concentration coefficient is calculated with the for-
mula 1:

cR - CR+CR, +CR +CR, )
CR
where CR — total purchase volume of scrap steel at
Ukrainian metallurgical enterprises;
CR,CR,,CR,,CR, — first, second, third and fourth com-
panies on the market with the maximum volume of scrap
steel purchases.
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Table 1

The calculation of the market shares of metallurgical plants
that procure and process secondary steel in Ukraine in 2018

Name of a metallurgical plant Pl:;z?lzz(:l;otl::;e’ Market share, % Market share (S;)

PJSC AZOVSTAL IRON AND STEEL WORKS 667 21,62 0,22
JSC INTERPIPE DNEPROVTORMET 608 19,70 0,20
PJSC ARCELORMITTAL KRYVYI RIH 579 18,76 0,19
PJSC DNEPROVSKY IRON & STEEL

INTEGRATED WORKS 420 13,62 0,14
LLC ELEKTROSTAL-KURAKHOVO 324 10,50 0,10
PJSC ZAPORIZHSTAL 197 6,38 0,06
PJSC ILYICH IRON AND WORKS OF MARIUPOL 115 3,74 0,04
PRJSC DNIPROSPETSSTAL 96 3,11 0,03
PJSC ENERGOMASHSPETSSTAL 41 1,33 0,01
PJSC DMP 38 1,23 0,01
Total 3086 100,00 1,00

Source: calculated and systematized by the authors according to the source [6]

667 + 608 + 579 + 420,4
Canols = 3085.8

According to the results of the calculations, the coeffi-
cient of concentration of the secondary raw materials mar-
ket in 2018 was 74%. It shows that this market is highly
concentrated, characterized by a small number of interde-
pendent metallurgical enterprises and a high level of bar-
riers to entry. As the figure exceeds 70%, a single or col-
lective monopolization may be observed on the secondary
steel market of Ukraine.

More descriptive is the Herfindahl-Hirschman coeffi-
cient (/,), which is calculated as the sum of squares of
market shares of all metallurgical enterprises that operate
on the market. The environment is considered as a compet-
itive one if the index is less than 1000. This indicator is an
important criterion for the implementation of antitrust poli-
cies in developed countries, as it determines when the pro-
cess of issuing of permissions for a merger of enterprises
on a specific market is allowed. If the index value exceeds
1800, then the market is considered as non-competitive
and mergers are prohibited [3].

1,=XS}, 3)
where S, is the share of the ith enterprise in the total
volume of scrap metal purchases on the market (in %).

=0,740r74% (2)

105 = 18,76% +19,70% + 21,627 + 10,507 + 13,60 + 6,38 +

+3,74% + 3,117 +1,23% +1,33% = 352,06 + 388,21 + 467,21 + (4)
+110,24 + 185,61 + 40,76 + 13,99 + 9,68 + 1,52 + 1,77 = 1571,1

Therefore, in 2018, the Herfindahl-Hirschman coef-
ficient (/,) for the secondary steel market is considered
as moderately concentrated and oligopolistic. Mergers and
acquisitions are allowed on the market, but, relying on the
US legislative experience, the control from the side of reg-
ulatory authorities is required. Moreover, there is the need
in obtaining a merger permit from government agencies.

According to Lupak R. L. [3]: "The Rosenbluth (Hall-
Tidman) coefficient (1,) allows to take into account the
rank of an enterprise depending on the size of its market
share. The maximum value of the coefficient is 1 (under
monopoly conditions), the minimum value is 1/n (n is the
number of enterprises in the industry)".

Therefore, the coefficient eliminates the shortcomings
of the Herfindahl-Hirschman index, since it is calculated
with taking into account the ordinal number of the enter-
prise that is obtained on the basis of the ranking of shares
from maximum to minimum.

The coefficient of Rosenbluth (Hall-Tidman) (7,) is
calculated with the formula:

Table 2

The calculation of the Rosenbluth (Holla-Tidman) coefficient

for the secondary steel procurement and processing market in 2018
Name of a metallurgical plant Market share (S,) Ranking, i (ix$,)

PJSC AZOVSTAL IRON AND STEEL WORKS 0,22 1/1 0,22
JSC INTERPIPE DNEPROVTORMET 0,20 1/2 0,10
PJSC ARCELORMITTAL KRYVYI RIH 0,19 1/3 0,06
PJSC DNEPROVSKY IRON & STEEL

INTEGRATED WORKS 0,14 1/4 0,03
LLC ELEKTROSTAL-KURAKHOVO 0,10 1/5 0,02
PJSC ZAPORIZHSTAL 0,06 1/6 0,01
PJSC ILYICH IRON AND WORKS OF MARIUPOL 0,04 1/7 0,01
PRJSC DNIPROSPETSSTAL 0,03 1/8 0,00
PJSC ENERGOMASHSPETSSTAL 0,01 1/9 0,00
PJSC DMP 0,01 1/10 0,00
Total 1,0 0,45

Source: calculated and systematized by the authors according
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1
1’_2Z(i><Si)—l’ ®)

where S, is the share of the enterprise with number i
in the total volume of scrap steel purchases on the market
(in %).

i —the rank of an enterprise, depending on its share in
the market.

Relying on statistical analysis, the figures of the Rosen-
bluth (Hall-Tidman) coefficient for the market of secondary
steel procurement and processing in Ukraine in 2018 was
calculated (Table 2).

1/1x0,2162+1/2x0,0985+1/3x0,0625+1/4+

L2018 =1/2x|+x0,0341+1/5x0,0210 + 1 /6x0,0106 +1/7
x0,0053+1/8x0,0039 +1/9x0,0015+1/10x0,0012

-1=0,91

(6)

Therefore, the Rosenbluth (Hall-Tidman) ratio (Z,) for
the secondary steel market in 2018 was 0.91, which is close
to 1. In this case, there is a reason to conclude that one of
the enterprises of the secondary steel market, namely PJSC
AZOVSTAL IRON AND STEEL WORKS, has the oppor-
tunity to establish a monopoly.

The entropy indicator depicts the degree of market
structure indeterminacy, as well as the level of uncertainty
and unsystematic character of market shares distribu-
tion among market enterprises as indirect evidence of the
increased competition and the reduced concentration. The
higher the ratio, the greater the economic uncertainty and
the lower the concentration of the market.

The entropy index is calculated with the formula:

- 1
E=)5In| —|,
Ssn(s)

i

(7

where S, is the share of the enterprise with number i
in the total volume of scrap steel purchases on the market
(in %).

The results of entropy calculations for the Ukrainian
secondary steel market in 2018 are shown in Table 3.

The entropy index of the secondary steel market in
2018 is 1.99, which indicates that this is the oligopoly mar-
ket with has a high potential for establishing of a collective
monopoly. Only the market leaders have the opportunity to
influence the price level.

The Gini coefficient quantitatively interprets the
Lorentz graph; the higher the Gini coefficient, the greater
the uneven distribution of market shares between buyers
and, consequently, the higher the level of concentration.

The Gini coefficient is calculated with the formula:

G=3F xS, ~FxS8,.,

i=1

®)

where S, is the cumulative value of shares of second-
ary steel purchase.

F, — the cumulative value of the secondary steel pur-
chase shares, provided that the distribution is even.

The results of calculations of the Gini coefficient for
the Ukrainian secondary steel market in 2018 are shown
in Table. 4.

Table 3

The market share entropy calculation for the Ukrainian secondary steel market in 2018

Name of a metallurgical plant Marl(«;t ;hare 1/8i Inl/Si Silnl/Si
PJSC AZOVSTAL IRON AND STEEL WORKS 0,22 4,63 1,53 0,33
JSC INTERPIPE DNEPROVTORMET 0,20 5,08 1,62 0,32
PJSC ARCELORMITTAL KRYVYI RIH 0,19 5,33 1,67 0,31
PJSC DNEPROVSKY IRON & STEEL INTEGRATED WORKS 0,14 7,34 1,99 0,27
LLC ELEKTROSTAL-KURAKHOVO 0,10 9,52 2,25 0,24
PJSC ZAPORIZHSTAL 0,06 15,66 2,75 0,18
PJSC ILYICH IRON AND WORKS OF MARIUPOL 0,04 26,74 3,29 0,12
PRJSC DNIPROSPETSSTAL 0,03 32,14 3,47 0,11
PJSC ENERGOMASHSPETSSTAL 0,01 75,26 4,32 0,06
PJSC DMP 0,01 81,21 4,40 0,05

1,00 1,99
Source: calculated and systematized by the authors according to the source [6]
Table 4

The calculation of the Gini coefficient for the Ukrainian secondary steel market in 2018
Name of a metallurgical plant S, S, 1/n F,xS, | F_ xS, G
PJSC AZOVSTAL IRON AND STEEL WORKS 0,22 0,22 0,10 0,04 -0,04
JSC INTERPIPE DNEPROVTORMET 0,20 0,41 0,20 0,12 0,04 | -0,08
PJSC ARCELORMITTAL KRYVYI RIH 0,19 0,60 0,30 0,22 0,12 | -0,10
PJSC DNEPROVSKY IRON & STEEL INTEGRATED WORKS 0,14 0,74 0,40 0,34 0,24 -0,10
LLC ELEKTROSTAL-KURAKHOVO 0,10 0,84 0,50 0,45 037 | -0,08
PJSC ZAPORIZHSTAL 0,06 0,91 0,60 0,57 0,51 -0,06
PJSC ILYICH IRON AND WORKS OF MARIUPOL 0,04 0,94 0,70 0,68 0,63 -0,05
PRJSC DNIPROSPETSSTAL 0,03 0,97 0,80 0,79 0,75 | -0,04
PJSC ENERGOMASHSPETSSTAL 0,01 0,99 0,90 0,90 0,88 -0,02
PJSC DMP 0,01 1,00 1,00 0,99 0,99
Total 1,00 Gini 1y | 453 | o042

coefficient

Source: calculated and systematized by the authors according to the source [6]
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mentation of high-quality logistics systems.
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Having analyzed the conditions of the com-
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= B~ Lorenz Curve Line of Equality

1(')0 petitive environment in the Ukrainian sec-
ondary steel market in 2018, we can conclude
that the market is moderately concentrated
and oligopolistic; mergers and acquisitions
are allowed in the market. Despite that, the

Fig. 1. Lorentz curve for the Ukrainian secondary steel market in 2018

Source: calculated and systematized by the authors according to the source [6]

To draw the Lorentz curve (according to Table 1), we pre-
rank all market participants from the smallest to the largest
one by the share of market scrap steel purchases. Thus, the
deviation of the Lorentz curve from the line of even distribu-
tion characterizes the degree of intensity of competition.

market is characterized by a small number of
interdependent metallurgical enterprises, a
high level of barriers for entry for new play-
ers, a high likelihood of collective monopoly.
The calculations provide an opportunity to control the
ratio of competing forces in the secondary steel market
timely, to determine the likelihood of market monopo-
lization, to analyze of the strengths and weaknesses of
the company.
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