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INTRODUCTION

We are happy to invite you to get acquainted with the first issue of the new scientific and
practical publication "Intellectualization of Logistics and Supply Chain Management".

We strongly believe that the launch of this magazine indicates the objective need to
rethink a wide range of issues related to the development of theory and practice in logistics and
supply chain management, awareness of the need to unite the scientific community and logistics
practitioners, dissemination of modern knowledge and best practices forinnovative development
of the logistics services market.

The first issue of the magazine is published at a difficult time. The global coronavirus
pandemic and the deep economic crisis have significantly worsened business activity in the world.
Currently, global supply chains are collapsing, international trade is declining, and competition
between global and regional logistics operators is intensifying. The most common thesis is that
the world will never be the same again. Industry experts predict the emergence of new, more
flexible and adaptive supply chain management strategies and approaches to logistics business
process management. The trend towards collaborations, cooperation and unification of services
is emerging, comprehensive proposals for clients are being developed. There is increasing talk
about the need to build bimodal supply chains, which involves the development of different
decision-making scenarios: the traditional approach - cost-effective efficiency, low risk, high
predictability; a new approach "second mode" - rapid recognition of opportunities, adaptability,
willingness to solve unexpected problems and look for new opportunities.

Radical transformations of the global and national markets for logistics services require
appropriate scientific support. Logistics science has a special role to play in this process. Initiating
the emergence of a new journal, we decided to focus on its coverage of problematic aspects of
the formation and development of logistics systems at the micro, mezo and macro levels, supply
chain management, digitization of logistics, methods and tools for optimizing processes in
logistics and supply chains, sociopsychology relations and network interaction of enterprises
using cloud technologies, artificial intelligence, e-learning, neural business process management
systems, etc.

Therefore, we invite scientists, researchers and business representatives, as well as our
colleagues from abroad, to cooperate and present the results of scientific research, to discus and
debate on them, to work together to develop the scientific theory of logistics and promote mutual
intellectual enrichment.

We hope that the new scientific publication will become a theoretical guide for young
researchers and representatives of other fields.

HRYHORAK Mariia
Chief Editor

w This work is licensed under a Creative Commons Attribution 4.0 International License
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LOGISTICS POTENTIAL USAGE FOR RAILWAY TRANSPORT
ENTERPRISES COMPETITIVNESS ASSESSMENT

Nataliya Chornopyska, Kateryna Stasiuk. «Logistics potential usage for railway transport
enterprises competitivness assessment». Research relevance. The problem of logistics potential development
for the railway transportation companies with a purpose of strengthening its competitive positions is actualized
in the conditions of railway transportation market liberalization and deregulation.

Purpose: to develop a methodology for railway enterprises logistics potential evaluation by
supplementing it with qualitative parameters (by applying the hierarchy analysis model) and thus expanding
its scope. In particular, when assessing competitiveness.

Methods: the hierarchy analysis model by T. Saati; expert evaluation method; the integral index of
competitiveness evaluation method.

Conclusions and value added: The enterprises logistics potential evaluation method with hierarchy
analysis model usage was further developed. The logistics potential assessment problem is presented in a form
of three-tier hierarchy of criteria. The hierarchy consists of eighteen third-level criteria and five second-level
criteria, which compose a comprehensive system of indicators for railway enterprise logistics potential
assessing. The qualitative parameters were obtained for enterprises logistics potential criteria evaluation. The
research with the described method usage allowed to distinguish the components of logistical potential
according to their level ofimportance in terms of strategic priorities for the industry development in general and
the target market requirements; and to identify those criteria, the consideration of which will allow to increase
the railway transport enterprises competitiveness. This approach expands the enterprise’s logistics potential
methodology scope, especially when assessing competitiveness, helps to choose a further strategic direction.

Keywords: logistics potential, railway enterprises, rail freight, logistics potential index (IELP),
hierarchy analysis method, expert evaluation, pairwise comparisons method, hierarchical model of
logistics potential evaluation, ABC-classification, competitiveness, competitiveness integral indicator.

YopHonuceka Hamania, Cmaciok KamepuHa. «JloczicmuyHuli nomeHyian e OYiHUYi

KOHKYpeHmMocnpoMoXHOCMi nidnpuemcme 3anisHU4HO20 mpaHcnopmy». AKmyasnsHicme 00C/iOXKeHHS.
B ymosax nibepanizauii ma Oepe2ynauyii puHKy 3ani3HUYHUX nepege3eHb aKmMyasnizyemeca npobnema

m This work is licensed under a Creative Commons Attribution 4.0 International License



The electronic scientifically and practical journal 26-38
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.1(2020)
ISSN 2708-3195 https://smart-scm.org

PpO38UMKY J102iCMUYHO20 NOMeHYiasy nNidNpUEMCcME 3a/1i3HUYHO20 MPAHCNOpMy 3 Memoko nocusieHHA (io2o
KOHKYpeHmMoCnpoMOXXHUX no3uyid.

OcHosHa Mema: po38UHYymMU MemoOUKY OUiHKU J102iCmMUYHO20 Nnomeryiany nionpuemcms
3a1i3HUYHO20 MpaHcnopmy 0OONOBHUBWIU i AKICHUMU napamempamu (3aCmocy8aHHA MoOesi aHaniy
iepapxii) i mum camum po3wupuswiu cgepy ii  3acmocysaHHA. 30Kkpema, Npu  OUiHUI
KOHKYpeHmMocnpoMOXHOCM.

Memoou: memoo aHanisy iepapxiti T. Caami; mMemo0 eKcnepmHUX OUIHOK; Memo0 pPO3PAaxyHKY
iHMe2panbHO20 NOKA3HUKA KOHKYPEHMOCNPOMOXHOCMI.

BucHosku ma 0odaHa eapmicms: Ompumana nodaabuwloz0 po3sUMKy MemoouKka OUiHKU
J102icmuYHO020 nomeHyiasny nionpueMcmad 3 BUKOPUCMAHHAM Modesii aHanisy iepapxii. [Ipobraemy ouiHku
J102icmu4Ho20 nomeHyiany npedcmasneHo y 8u2iAadi mpbox-pigHesol iepapxii kpumepiig. lepapxito
ck1adaome 8iciMHaouamMs Kpumepiisa mpems020 pigHa ma n’ame Kpumepiig Opy2020 pigHsA, W0 8 CyKynHocmi
CK/IA0d€e UinicHy cucmemy NOKA3HUKI8 OYiHKU JI02iCMUYHO20 nomeHyiasy nidnpuemMcmea 3asisHU4YHO20
mpaHcnopmy. OmpuMaHo AKICHIi  ndpamempu  OUiHHUX —Kpumepiigé J/102iCmMU4yHo20 homeHyidaay
nionpuemcmea. [lposedeHi OocCniOXeHHA 3a UYumM MemoOomM 00380/IUIU  BUOITUMU KOMNOHEHMU
J102icmuYH020 nomeHyiasy 3d pigHeMm ix 8a2oMOCMi 3 No2IA0y cmpamezidyHuUX npiopumemis po3gsumky 2anysi
3d2a710M Ma 8UMO2 Yislb08020 PUHKY MA suAasumMuU mi Kpumepii, ypaxy8aHHA AKUX nepuioyepao8o 0dcme
3Mo2y nidsuUWUMU KOHKYPeHmMOCNPOMOXHICMb niONpUEMCMS8 3ani3HUYHO20 mpaHcnopmy. Takul nioxio
pO3WUpIOE chepu BUKOPUCMAHHA MemoOUKU J102icmUYH020 nomeHyiany nidnpuemcmed, 30kpemad npu
OUiHYi KOHKYPeHmMocnpoMOoXXHOCMI, 0onomazae subupamu nodasibwuli cmpameziyHut Hanpam.

Knioyoei cnoea: norictuyHnin noteHuian, NigNnpPUEMCTBA 3ani3HWYHOIO TPAHCMOPTY, 3ani3HUYHI
BaHTa)Hi nepeBe3eHHsA, iHAEKC NoricTMyHoro noteHuiany nignpuemctaa (IELP), meTtog aHani3y iepapxin,
eKcrnepTHa OUuiHKa, MeTof NonapHUX MOPIBHAHD, iEpapxiyHa MoAesNb OUiHKU NOriCTUYHOro noTeHuiany,
ABC-knacudikauisn, KOHKYPEeHTOCMPOMOXHICTb, iIHTEFPaSIbHNI MOKA3HMK KOHKYPEHTOCMPOMOXHOCTI.

YopHonucbka Hamanesa, Cmaciok ExkamepuHa. «Jloaucmu4veckuii nomeHyuan 8 oOUeHKe
KOHKYpeHmocnoco6Hocmu npednpusmull Keq1e3HO00POXXH020 mMmpaHcnopma». AKTYanbHOCTb
nccnepoBaHusa. B ycnoeuax nnbepanusaumnm n geperynnpoBaHma pbiHKa XKele3HOA0POXKHbIX NEPEBO30K
aKTyanusmpyeTca npobnema pas3BuUTUA IOTMCTUYECKOTO NOTEHUMANa NpeanpuATi Kene3HoLOPOXKHOro
TpaHCnopTa C Lesbio YCUNEHNA ero KOHKYPEHTOCMOCOOHbIX NO3NLINIA.

OcHoBHaa uenb: pas3BuUTb METOAUKY OLEHKM JIOTMCTMYECKOro MoTeHuuana npeanpuaTunin
YKEeNnesHOAOPOXKHOro TPAHCMOPTa AOMOMIHUB €€ KauyeCTBEHHbIMM MapameTpamu (MpUMeHeHNE Moaenu
aHanu3a vepapxum) M Tem cambiM pacwmpus chepy ee npumMeHeHMsA. B uacTHOCTW, npu oueHKe
KOHKYPEHTOCMOCO6HOCTU.

MeTtoppbl: meton aHanmsa wuepapxuin T. CaaTn; MeTod >SKCMEPTHbIX OLEHOK; MeToh pacyeTa
WHTErpasibHOro nokasaTesia KOHKYPEeHTOCNOCOBHOCTH.

BoiBogbl u pobaBneHHas cToMMoCTb: [lonyuuna panbHenwee pasBUTME METOAUKA OLEHKU
NOrMCTUYECKOro NoTeHumMana nNpeanpuaTnA C UCNonb3oBaHeM MOAeNN aHanusa nepapxun. Mpobnemy
OLeHKM NOrMCTUYeCKOoro noTeHuuana npeacTaBieHbl B BUAE TPEX-YPOBHEBOW UEPAPXUUN KpUTEpUEB.
Nepapxunio COCTaBNAIOT BOCEMHAALATb KpUTEPUEB TPETbENO YPOBHA N NATb KPUTEPUEB BTOPOTO YPOBHSA, B
COBOKYMHOCTWN COCTaBAAET LENOCTHYIO CUCTeMYy roOKa3aTenen OUeHKM JOrMCTUYeCKOro noTeHumana
npeanpuATUA »KeNne3HOJOPOXHOro TpaHcnopTa. [lonyyeHbl KayecTBeHHble MapaMeTpbl OLEHOYHbIX
KprTepres NorMcTmyeckoro noteHumnana npeanpuatna. lposegeHHble nccnegoBaHUA No 3Tomy MeTogy
NO3BONIVAN BblAENNTb KOMMOHEHTbI IOTMCTUYECKOro NOTeHuUMana no ypoBHIO UX 3HAYMMOCTU C TOUKMU
3peHNst CTpaTermuyecknx NPUOPUTETOB Pa3BUTUS OTPAC/IM B LESIOM 1 TPeOOBaHUIN LIeNeBOro PbiHKA U
BbIABWTb Te KPUTEPUN, YUET KOTOPBIX B MEPBYIO OUYepenb NMO3BOJIMT MOBbICUTb KOHKYPEHTOCNOCOOHOCTb
NpPeanpUATUN Kene3HOAOPOXHOro TpaHcnopTa. Takol noaxon pacwmpaeT chepbl MCMONb30BaHUA
MeTOAVKMN NOTNMCTUYECKOro noteHumana npeanpuAaTuA, B YACTHOCTHU npwu OLeHKe
KOHKYPEHTOCNOCOOHOCTU, MOMOraeT BbibMpaTh AanbHENWNIA CTPATErMYECKOe HanpaBneHue.,

Knroyesolie cnosa: nornctmyeckuin nNoTeHUman, NPeanpuATUA XKene3HOAOPOXKHOro TPaHCMopTa,
XenesHo4opPOXHble TPYy30Bble MepPeBO3KW, MHAEKC NIOMUMCTUYECKOro noTeHumana npeanpuatua (IELP),
METOJ[, aHaNn3a Nnepapxun, sKCNepTHasa OUEHKa, MeToA MOMapHbIX CPaBHEHWN, nepapxmyeckasa moaenb

w This work is licensed under a Creative Commons Attribution 4.0 International License
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OUEeHKN Nornctnyeckoro norteHuywnana, ABC-KﬂaCCI/Id)I/IKaLI,I/Iﬂ, KOHKypeHTOCI'IOC06HOCTb, I/IHTeraJ'IbeM

NMOKa3aTeJlb KOH KypeHTOCI'IOCO6HOCTVI.

Introduction. The problem of railway
enterprise competitiveness is one of the most
fundamental among the many challenges in
the context of rail market liberalization. Its
fundamentality is caused by the fact that "the
ability to withstand competitive pressure and
the action of market forces" is a basic criterion
for the ability of Ukraine's rail transport to
integrate into the EU's single transport space.
As of 2019, the infrastructure component of
the Logistics Performance Index (LPI)
estimates 2.22 with a European average of
3.24. In order to match the European level, it
is necessary to eliminate the bottlenecks in
cargo transportation, to increase the
transportation speed, to reduce the
unproductive transport costs of enterprises,
etc. The lion's share of these tasks lies in the
area of logistical capacity utilization at the
macro level, but in the context of
liberalization, deregulation and privatization,
they are inseparable with the efficiency of
logistics potential management at the level of
railway undertakings.

Many researches of the economic science
founders and modern scientists-economists
are  devoted to  theoretical and
methodological questions considering the
problem of competitiveness. Modern
competitiveness  analysis methodologies
have been developed by the world's leading
think tanks, including the world's most
authoritative institution in this respect, the
World Economic Forum, which publishes the
Global Competitiveness Index annually (GCI).
In terms of railways density, Ukraine ranked
23rd in the Global Competitiveness Report
2018 [1]. At the same time Ukraine is ranked
37th in terms of rail transport services
efficiency in 2018 [2].

Logistic potential development applied
issues are reflected in numerous works of
foreign and Ukrainian scientists. Polish
scientist P. Smoczynski conducts railway
safety research [3]. The author has proposed a

modern method for accident
detection/reporting on the railway. Accident
modeling allows detailed causality analysis to
prevent such a situation in future. Latvian
scientist G. Bureika considers Eurasian rail
corridors environmental performance in his
study. Factors affecting environmental
performance are infrastructure, rolling stock,
road electrification, and more. It is suggested
to use an ECO TRANSIT WORLD (ETW)
software package throughout the logistics
chain to evaluate them [4]. |. Posokhov in his
article highlights the existing problems of the
Ukrainian railway - high level of assets
depreciation, lack of modern equipment,
outdated technologies, inappropriate
environmental measures, low level of
transport safety, etc. [5]. The capitalization is
proposed as a tool for solving these problems,
which is the managerial decision to improve
the productivity of fixed assets (acquisition of
new assets, capital repairs of old funds,
modernization, reconstruction), optimal
allocation of investment resources and
reduction of environmental payments by
reducing emissions. This approach addresses
some of rail transport problems and
contributes to its sustainable development.
The scientific research of O. Chupyr [6]
presents a methodological approach for
strategic planning process optimizing based
on the resource potential development for
railway enterprises. The proposed method
allows to diagnose resource potential
management bottlenecks for the enterprises
of the railway industry, and in accordance to
the results obtained, to carry out further
strategic management of enterprises and the
railway industry in general. The Ukrainian
Institute of the Future study provides a
detailed analysis for the rail transportation
industry, identifies a number of important
challenges for the railways and the Ukrainian
economy in general, the most important of
which are: critical infrastructure wear,

w This work is licensed under a Creative Commons Attribution 4.0 International License
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technical wear and tear, locomotive
obsolescence, poor fare management,
imperfect tariff management, inefficient
investment  development, digital and
technology challenges [7].

All  these studies evidence the
multifaceted nature of the logistics potential
concept and a necessity for generalized
assessment.

At the same time, despite the existence of
sound scientific achievements in the area of
multifaceted problems of competitiveness,
the issues of railway transport logistics
potential are mainly considered at the macro
level; the problem of logistic potential at the
micro level, which determines the railway
transport enterprises competitiveness, has
not been sufficiently researched.

Purpose and objectives for the study.
The main purpose for the study is to further
develop practical tools for railway enterprises
logistics potential assessing from the
perspective of competitiveness development.

The following problems are to be solved
to achieve this goal: enterprise logistics
potential estimating indicators system is to be
supplemented with qualitative parameters by
applying the T. Saati hierarchies analysis
model; comprehensive generalization and
appropriate recommendations are to be
provided considering  the practical
importance of logistics potential assessing
methodology development for railway
enterprises in terms of their competitiveness.

Primary materials and results. In
authors’ previous research devoted to
theoretical and methodical and practical
aspects of enterprises logistic potential [8,9]
the author's methodology was proposed for
the index of enterprises logistic potential
evaluation (lee). The author's methodology for
enterprises logistic potential evaluation
includes the following steps: indicators
definition, indicators grouping by
components, partial indices calculation for
each logistics potential component, sub-
index determination for each component,
enterprises  logistics  potential  index

26-38
v.1(2020)
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calculation. The authors have restricted the
methodology with the available and practical
statistics that was considered best to
characterize rail freight transportations. All 18
indicators were grouped into these
components: technic-technological,
economic, environmental, competence,
quality. The  proposed  authoritative
methodology for the enterprises logistic
potential evaluation is universal (can be
adapted to different companies in the
logistics market), available (all the indicators
are statistical) and effective (the enterprises
logistical potential evaluation results are
important for comparing with competitors
and positioning the enterprise in the market).

T. Saati's analysis method allows to
present the railway transport enterprises
logistic potential evaluation problem with
consideration of the constituent elements in
the hierarchy, which reveal its essence. A
detailed description of all the stages of
logistic potential evaluation using the
hierarchy analysis method is presented.

Stage 1. Representing a problem in a
hierarchy form.

The first level represents the study
purpose - to evaluate the railway enterprises
logistics potential.

The second level of the hierarchy is
represented by the components for
evaluation: Technic-Technological
component (K1), Economical component
(K2), Ecological component (K3), Competence
component (K4), Quality component (K5).

Third level - each component is divided
into sub-criteria:

1. Sub-criteria for Technic-Technological
component:

Cargo transportation on average per day
(Q1),

Average transportation distance for one
ton of goods (Q2),

Transportation intensity (Q3),

Warehouse capacity (cargo stations) (Q4),

Total number of rolling stock (Q5).

2. Sub-criteria for Economical
component:

w This work is licensed under a Creative Commons Attribution 4.0 International License
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Cargo turnover (Q6),

Cargo transportation (Q7),

Revenue (Q8),

Enterprise capital investments (Q9),

Expanses/cost (Q10).

3. Sub-criteria for Ecological component:

Pollutants emission rates into
atmospheric air (Q11),

Transport safety (transport events) (Q12).

4. Sub-criteria for Competence
component:

Total number of employees involved
(Q13),

Skills/training of Logistics&SCM
(Employees number having advanced
training courses in logistics passed) (Q14),

Skills/higher education of Logistics&SCM
(Employees number having higher education
diploma for logistics speciality or certified
according to international standards (e.g.
ELA) (Q15).

The problem decomposition is reduced
to a hierarchy (Fig. 1).

5. Sub-criteria for Quality component:
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On time (Q16),

In Full (Q17),

Error-free (Q18).

The first stage results in a three level
hierarchy model for railway enterprises
logistics potential analysis.

Stage 2. Expert evaluation. Pairwise
comparisons are determined by peer reviews
as an advantage of one element over another.
Railway  enterprises  senior  managers
represented experts. A relative importance
scale by T. Saati (Table 1) is used for
evaluations, because its efficiency is proved in
comparison to other scales [10].

The second stage resulted in expert
evaluations of pairwise comparisons for all
the elements of three level logistics potential
analysis model for railway transportations
enterprises.

Stage 3. Results summary in a form of a
matrix. Obtained expert evaluations are
represented in a form of a matrix of pairwise
comparisons for the second decomposition
level of the model (Table 2).
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Table 1
Relative importance scale by T. Saati for hierarchies analysis method
Relative importance, point Definition
1 Equal importance
3 Moderate superiority of one over the other
5 Essential or strong advantage
7 Significant advantage
9 Very strong advantage
2,468 Intermediate values
Opposing values If one of the above numbers x is obtained when
comparing A and B, then the inverse of 1/ x is obtained
when comparing Band A

Source: [10]

Table 2
Pairwise comparisons matrix for the second level components
Element Local
Hierarchical model L.
priorities
Element second level elements
K1 | K2 | K3 | K4 K5 vector,
names
Ui
Technic-Technological
K1 1 1 5 3 3 0,329
component
K2 Economical component 1 1 3 7 5 0,390
K3 Ecological component 15| 1/3 | 1 3 3 0,139
K4 Competence component | 1/3 | 1/7 | 1/3 1 3 0,084
K5 Quality component 1/3 | 1/5 | 1/3 | 1/3 1 0,058
Amax=5,396; Y=0,099; BY=0,088<1
Source: compiled and calculated by authors based on expert evaluation.
All the calculation details for the second n - criteria number,
level components of the model are shown
below. T
Local priorities vector components are U = — 1=1L,n; )

i=1
calculated by formulas:

u, = n’ =1 aij; =1, (1)

where a; - the i-th element of the j-th
column in the matrix of criteria pairwise
comparisons.

Second level components of the local
priorities vector:
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u; = V1x1x5=#3*3=2141;
U, =V1x1%3%7%5=2537;

sl

Us; = 5*5*1*3*3=0,902;

m= 53— 054a
= |—%—%x—%1%3 = .

e = 13%773 S

= L 0a7s
= |—%—%x—%—x%x1= .

e = I3%5%3%3 S

2,141 + 2,537 + 0,902 +
1

+ 0,544 + 0,375 = 6,499;

5

L

The maximum eigenvalue for an inversely
symmetric pairwise comparison matrix is
determined by the formula:

Amax = ;'1=1 uj(Z?zl al—).-), (3)

Intermediate calculations for maximum
value determination for the inverse-
symmetric pairwise comparison matrix:

)
1= g a99 T 24T
2537 _ Lo
Y2 =499 — 7Y
_0902 _ o
Us =499~ 07
_O05M_ o
W= 5499 — VO
=237 _ 0,058
Us = 6499 — 0%
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5

1 1 1
Za“ =1+1+§+§+§= 2,867;
i=1
5

11 1
Zaiz =1+ 145+=+2=2676;
i=1
5

1 1
E Qi3 =5+3+1+5+7=9,667;
i=1

5

1
Zai4=3+7+3+1+§=14,333;
i=1

5

Zai5=3+5+3+3+1=15.

i=1

Amax = 0,329 x 2,867 + 0,390 =
x 2,676 + 0,139 x 9,667 +
+ 0,084 x 14,333 + 0,058 %
* 15 = 5,396

Compared items relative importance
evaluations consistency is determined by the
consistency index (IY) and consistency
relation (BY):

IV = Amax—n (4)
n-1
1y = 222625 _ 0 099.
5-1

The random preferences consistency
index value (BIY) is chosen considering the
number of elements being compared by
Table 3.
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Table 3

Random consistency index values by T. Saati
n 1 2 3 4 5 6 7 8 9 10

BlY 0,00 0,00 0,58 0,90 1,12 1,24 1,32 1,41 1,46 1,49
Source: [10]

The optimum consistency index value The model in question deciphering
should be BY < 10 %. algorithm is implemented wusing the
application toolkit MS Excel.

BY = v (5) Stage 4. All third-level sub-criteria are
BIY analyzed in respect to each second level

0,099 0,099 element-component (Tables 4-8).

112 T

Table 4

Paired comparisons matrix for third-level elements by component «Technic-Technological
component»

. . Element Local
Hierarchical model . ..
. priorities
Element third level elements
Q1 Q2 Q3 Q4 | Q5 vector,
name
Vi
C t tati
o1 argo transportation on : : : s 1/7 0.129
average per day
Average transportation
Q2 distance for one ton of 1 1 1/3 3 1/7 0,094
goods
Q3 Transportation intensity 1 3 1 3 1/5 0,156
Warehouse capacit
Q4 ] pacity 1/5 | 1/3 | 1/3 1 1/5 0,0469
(cargo stations)
Total number of rolling
Q5 7 7 5 5 1 0,574
stock
Amax=5,4363; IY=0,10; BY=0,097<1

Source: compiled and calculated by authors based on expert evaluation.
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Table 5
Paired comparisons matrix for third-level elements by component «Economical component»
Element Local
Hierarchical model N
. priorities
Element third level elements
Q6 Q7 Q8 Q9 | Q10 vector,
name
Vi
1 2 3 4 5 6 7 8
Q6 Cargo turnover 1 1/7 [ 1/6 |1 3 0,081
Q7 Cargo transportation 7 1 1 5 4 0,369
Q8 Revenue 6 1 1 5 8 0,411
Enterprise capital
Q9 CerP PR s [s |1 |4
investments 0,095
Q10 Expanses/cost 1/3 [ 1/4 [ 1/8 [ 1/4 |1 0,042
Amax=5,235; IY=0,058; BY=0,052<1

Source: compiled and calculated by authors based on expert evaluation.

Table 6
Paired comparisons matrix for third-level elements by component «Ecological component»
Element
Hierarchical model third level Local priorities
Element vector,
elements name Q11 | Q12 Vv
i3
Q11 Pollutants ~ emission rates into 1 15 0,309
atmospheric air
Q12 Transport safety (transport events) 5 1 0,691
Amax=2,683; IY=0,683; BY=0,01<1
Source: compiled and calculated by authors based on expert evaluation.
Table 7

Paired comparisons matrix for third-level elements by component «Competence
component»

Hierarchical model third Element Local priorities
Element vector,
level elements name Vv
Q13 Q14 Q15 i4
Total number of employees | 1 5 1/3 0,279
Q13 .
involved
Q14 Skills/training of | 1/5 1 1/7 0,0719
Logistics&SCM
Q15 Skills/higher education of | 3 7 1 0,649
Logistics&SCM
Amax=3,065; Y=0,032; BY=0,056<1

Source: compiled and calculated by authors based on expert evaluation.
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Table 8
Paired comparisons matrix for third-level elements by component «Competence
component»
Hierarchical model third Element Local priorities
Element level elements name vector,
Q16 | Q17 |Qi8 Vis

Q16 On time 1 9 9 0,808
Q17 In Full 1/9 1 1/3 0,062
Q18 Error-free 1/9 3 1 0,129
Amax:3,1 35, Iy:0,0678, By:O,1 <1

Source: compiled and calculated by authors based on expert evaluation.

Stage 5. Third level global priorities
evaluation. The third level elements global
priorities are determined using the synthesis
principle:

The calculations result into the global
priority values in a range between 0,189 and
0,006; the third level element are classified
into three groups of importance A, B, C

7. — Vij according to the results obtained. Obtained
L — E (6) results are summarized in Table 9.
Table 9
Third level elements global priorities
Global Element
Hierarchical model third level priority .
Element . importance
elements name (descending),
Z group
Q5 Total number of rolling stock 0,1891 A
Q8 Revenue 0,1607 A
Q7 Cargo transportation 0,1443 A
Q12 Transport safety (transport events) 0,0960 B
Q15 Skills/higher education of Logistics&SCM 0,0543 B
Q16 On time 0,0513 B
Q3 Transportation intensity 0,0466 B
Q11 Pollutants emission rates into atmospheric air 0,0429 B
Q1 Cargo transportation on average per day 0,0426 B
Q9 Enterprise capital investments 0,0372 B
Q6 Cargo turnover 0,0317 B
Q2 Average transportation distance for one ton of goods 0,0309 B
Q13 Total number of employees involved 0,0233 B
Q10 Expanses/cost 0,0163 C
Q4 Warehouse capacity (cargo stations) 0,0154 C
Q18 Error-free 0,0075 C
Q14 Skills/training of Logistics&SCM 0,0060 C
Q17 In Full 0,0036 C

Source: compiled and calculated by authors

Group A indicators have the greatest
influence on the enterprises logistics

potential. It is important to prioritize these
indicators development, as they can in the
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end affect the enterprise positioning by
logistic potential in relation to other
companies.

The third level element global priorities
can be interpreted as the weighting
coefficients of individual indicators. They are
determined by independent experts
regarding the target market expectations,
current trends in railway development, the
National Transport Strategy, etc. The
importance of supplementing the author's
methodology  for enterprise logistics
potential assessing is manifested in the
comparative analysis of the competing
enterprises  logistics potential. Integral
competitiveness indicator for enterprises
logistics potential can be used for this
purpose; it be determined by the formula:

Kine = Y18, -2 4 v 7)
Qip

where Kine -
assessment;

Qi - i-th indicator parameter for the
valuation enterprise logistics potential;

Qi — i-th indicator parameter for logistics
potential of the enterprise-competitor,
selected as a comparison basis;

Vi —i-th indicator importance coefficient;

while

integral competitiveness

18 V. = 100%.

It can be argued, considering the metrics
obtained:

firstly, which enterprise logistics potential
is more powerful (if Kin>1, than analyzed one);

secondly, identify not only the strengths
or weaknesses of the studied enterprise
logistics potential, but also identify its
competitive vulnerability or, conversely, its
competitive advantage. This approach

26-38
v.1(2020)
https://smart-scm.org

provides a possibility to evaluate the
enterprise prospects in the target market.

Conclusions. Logistic potential is the
basis of railway enterprises competitiveness.
Logistics potential evaluation methodology
development provides an opportunity to
consider the company in comparison with its
competitors, to compare its priorities with the
strategic  priorities of the industry
development and to make strategically
important decisions for it. The hierarchy
analysis model is an effective tool for
assessing the importance of all components
and elements of an enterprise's logistics
potential. The obtained qualitative indicators
and importance coefficients of all logistics
potential components allow adjusting the
method quantitative indicators and getting
the most reliable result. The main advantages
for the enterprise include low time and
money expanses for logistics potential
evaluation and quantitative and qualitative
indicators analysis that can be used for
promising decisions. A clear understanding
of which indicators have the greatest impact
on the enterprises logistical potential allows
to prioritize and set the right development
vector to achieve the appropriate results.

The list of enterprises logistic potential
indicators, as well as their weight, can be
revised according to the change of goals and
objectives. For example, for businesses
serving the passenger transportation
segment, the filling will be different, although
the methodology itself can be used due to its
versatility.

The proposed approach for enterprises
logistic potential evaluation expands practical
tools of strategic management and can serve
as a basis for portfolio analysis, which will be a
prospect for authors further researches.
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