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MATHEMATICAL METHOD OF ASSESSING THE POTENTIAL USE
OF LOGISTICS INFRASTRUCTURE

Mariya Hryhorak, Lesia Kostiuchenko, Oleh Harmash. «<Mathematical method of assessing the
potential use of logistics infrastructure». The article reveals the content of the interpretation of the potential
of logistics infrastructure concept. The main approaches to determining the logistics potential are described, on
the basis of which a methodology for assessing its use is proposed. The purpose of the article is to research the
components of the potential of logistics infrastructure objects and develop a mathematical model for its
assessment. The author's understanding of the logistics potential of the logistics infrastructure is based on an
integrated vision of the potential. Such integration has the form of a three-dimensional model with a "resources-
abilities-competencies” coordinate system. The resource plane of such a model reveals the phenomenon of
transformation of opportunities into abilities. In turn, abilities through their disclosure, consolidation and
renewal with the help of training are transformed into competences.

The proposed mathematical model of assessing the integral potential of the logistics infrastructure of the
enterprise is performed taking into account its life cycle. This approach ensures the objectivity of the assessment
of the integral potential. This can provide an assessment of the potential in view of three components that
provide directions for the formation and use of logistics infrastructure facilities: resourceful (assessment of
material or energy intensity), organizational (efficiency of management, coordination, etc.) and functional
(functional infrastructure components, blocks, etc.). Each of these components is characterized by a set of
parameters, the assessment of which reflects their compliance with a certain stage of the life cycle of the object
under study. The correct selection of a group of parameters is important. In particular, such a group of
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parameters can be: compliance as a complete set of necessary functions, operations, properties, etc.; excellence
as a level of innovative development, informatization, digitization, etc.; usefulness as a level of specialization or
versatility (capacity); relevance as a level of expediency, need for use, etc.; relevance as the possibility or
suitability of being replaced by a similar means or resource. In this way, the integration of the potentials of
individual elements of each direction of formation forms the overall potential of the logistics infrastructure
object.

Keywords: logistics infrastructure, logistics infrastructure potential, potential application
assessment method, potential assessment model, integrated logistics infrastructure potential.

Mapia [lpuzopak, Jleca Kocmiouenko, Onez lapmaw. «MamemamuyHuli Memood OUYiHKuU
B8UKOpUCMAHHA NomeHyiany noz2icmu4Hoi iHhpacmpykmypu». ¥ cmammi 00cnioxxeHoO mpakmyeaHHs
noHAMMA nomeHyiany nozicmuyHoi iHgppacmpykmypu. OnucaHo 20/108Hi NiOXoo0u 00 BU3HAYEHHA
J102iCMUYHO20 NOMeHYiany HA OCHOBI AKO20 3aNPONOHOBAHO MemOOUKY OUiHKU Ui020 B8UKOPUCMAHHA.
Memoto cmammi € docnidxeHHA cknadosux nomeryiany ob’ekmis nozicmuydHoi iHppacmpykmypu ma
po3pobka mamemamuy4Hoi mModesni (1020 OUiHKU. ABMOPCbKe PO3yMiHHA J102iCMUYHO20 NomeHyiany
J102icmuyYHoI iHbpacmpykmypu rpyHmyemsca Ha iHmezposaHomy 6adeHHi nomeHyiasny. Take iHmezpysaHHA
Mae hopmy mpusumipHOi MoOesi 3 cuCmemMoto KOOpOUHAmM «pecypcu-30amHocmi-komnemeHuii». PecypcHa
nJIoWuHAa makoi Mooeni po3Kpusae peHoMeH nepemaeopeHHA Moxusocmeli 8 30amHocmi. Y cgoto Yepay
30amHocmi Yepes ix po3Kpumms, 3aKpinsieHHA U OHO8/1IeHHA 3a 00NOMO20I0 HABYAHHA MPAHCHOPMyoMbCA Y
KomnemeHuii.

3anponoHogaHa Mamemamuy4Ha Mo0esb OUIHKU iHMe2paabHo20 NOoMeHuiany J102iCMuUYHoI
iHppacmpykmypu niOnpuemMcmea BUKOHAHe 3 ypaxy8aHHAM U020 XUmmesozo Uuksy. Takul nioxio
3a6e3neyye 06'eKMUBHICMb OUYiHKU iHMezpanbHO20 nomeHuiany. Lle moxe 3abeaneyumu oyiHKy nomeHyiasy
3 027170y Ha Mpu cKk1adosi, AKi 3abesnedyromes HaNPAMU POPMYBAHHA | BUKOPUCMAHHA 06'ekmie 1o2icmuyHoi
iHpppacmpykmypu: pecypcHy (OUiHKaG Mamepiano- 4u eHep2OEMHOCMI), Op2aHi3auiliHy (ecpekmusHicmo
YyNpasniHHA, 310200KeHHA Mowo) ma yHKYioOHANbHY ((hyHKUIOHANBHUX IHpacmpykmypHUX CK1adosux,
6s10ki6 mowjo). KoxHa 3 yux ck1aoo8uUX XAPAKMepU3yeEMbCA CYKyNnHiCmio napamempis, OUiHKA AKUX
8idobpaxae ix 8i0NogiOHIcMb negHili cmadii Xummeeozo Yukly 00CIiOXy8aHo20 06’ekma. Baxusum €
npasuneHuli nid6ip epynu napamempig. 30Kpemad, MAkow 2pynolo napamempis MoOXyme 6Oymu:
8i0no8ioHicmb Ak nogHUl HAbip HeobxiOHUX ¢yHKYil, onepayili, eracmusocmeli moujo; 00CKOHAMICMb AK
pigeHb iHHOBAYilIHO20 po3sumky, iH¢opmamusayil, yugposizayii mowo; KopucHicme AK pigeHb
cneuianizauii/yHisepcanbHocmi  (0i€30amHOCmI); akmyansHicme AK pigeHb 0ouyiibHOCMI, nompebu y
B8UKOPUCMAHHI MOW0; 3HAYYyWicme AK MOX/1U8ICMb abo npudamHicme 00 3amiHU aHasno2iyHum 3acobom abo
pecypcom. Takum YuHOM iHMezpysaHHA NOMeHUiasnie OKpemux esleMeHmis KOXHO020 HaNPAMKY (hopMyB8aHHsA
YMBOPIOE CyKynHUU nomeHYiasl 102icmuYH020 iHhpacmpykmypHo20 06’ekmy.

Knruoei cnoea: norictvyHa iHppacTpyKTypa, NOTeHLian NOricTUUYHOI iHpPacTPyKTypH, MeTOANKA
OUiHKN BMKOPWUCTAHHA MNOTeHUiany, MOAeNb OUiHKM noTeHuiany, iHTerpasbHUin noTeHuian NoricTMYHoI

iHppacTpyKTypW.

Mapusa lpuzopak, Jleca KocmiwyeHko, Onez Napmaw. «Mamemamuyeckas mooesb OUeHKU
peanusayuu nomeHyuana no2ucmuyeckoll uHppacmpykmypeoil». B cmamee uccrnedosaHo sudeHue
NoHAMUSA nomeHyuasaa aoucmuyeckol uHgpacmpykmypel. OnucaHel 0OCHo8Hble N00X00bI K onpedesieHuUro
Jlo2UCMuUYecKko20 NOMeHYUaad, HA OCHOBAHUU KOMOpPO20 NpeodsioXeHa MemoOuKa OUeHKU e20
ucnosnb3o8aHus. Leneto cmameu Asnaemca ucciedosaHue cocmassaUWUX NOMeHYyuana ucnosib308aHUsA
06veKmo8 s02ucmuyeckoli UHppacmpykmypel, a makxe paspabomka mamemamuyeckol mMooesnu ezo
oueHKU. Asmopckoe 8ulOeHUe JI02UCMUYeCcKo20 NomeHyuana Jso2ucmuyeckol UHgpacmpykmypel
OCHOB8bIBAEMCA HA UHME2PUPOBAHHOM B8UOEHUU nomeHyuana. Takas uHmezpauyus umeem gopmy
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mpexmepHol modenu ¢ cucmemoli KOOPOUHAM  «pecypcbl-CNOCOOHOCMU-KOMNemeHyuu». PecypcHas
nyiockocme makol modesiu packpeiedem gheHoMeH npespauleHus 803MoXHocmeul 8 cnocobHocmu. B cgoro
ouepedb CNOCOBHOCMU CpedCMBOM UX PACKpblMus, yKpenseHus U OOHO8/IeHUsA, d MAakxe obyyeHus
MpaHchopmupyomca 8 KomnemeHyuu.

[pednoxeHHas Mamemamuueckas Mooeslb OUeHKU UHMezpaabHo20 NOMeHyuadna aoeucmuyeckoli
UHppacmpykmypel npednpusmus cocmaesieHa C y4emom e20 XU3HEeHHO20 Yukad. Takol nooxod
obecneyusaem 06vEKMUBHOCMb OUEHKU UHMe2pasibHO20 NOMeHYUaad. Smo Moxem obecnedums OUeHKy
nomeHyuana ¢ y4émom mpex cocmasasiowux, obecnequsarowux HanpasieHue @GOpMUpPOB8aHUA U
ucnonb308aHUs 06BEKMO8 J102UCMUYeckol UHGpAcmpykmypel: pecypcHas (oueHka mamepuasno- usau
SHEep2oeMKOCMU), Op2aHU3AUUOHHAA  (3ghhekmusHOCMb  ynpassieHus, CNJIOYEHHOCMU U m.n.),
PYHKUUOHANbHAA ((PYHKUUOHANIbHBIX UHPpACmMpykmypHbeix cocmasnanowux, 6;1o0koe u m.o.). Kaxoasa u3
3MUX COCMAasnAWUX XapaKkmepusyemcs COB0KYNHOCMbIO Napamempos, OUeHKa Komopsix omobpaxaem
ux coomgemcmaue onpedesieHHOU cMaouu XXU3HeHHO20 UUK/Id ucciedyemozo obvekma. BaxxHbim seasemcs
nNpasusibHell 86I60p 2pynnsl napamempos. B yacmHocmu, makoul epynnol napamempos moz2ym 6sime:
coomgemcmaue 8 Kadyecmee NnoJIHo20 Habopa Heobxodumebix ¢hyHKyul, onepayud, ceoticms u m.n.;
co8epwieHcmseo KAk yposeHb UHHOBAUUOHHO20 pd3sumus, UHGopmamusayuu, yugposusayuu u m.o.;
NosIe3HOCMb KAk yposeHb cneyuanusayuu/yHusepcanbHocmu (deecnocobHocmu); akmyanbHOCMb KAk
YpOBeHb YenecoobpasHocmu, nompebHOCMu 8 UCNo/Ib308aHUU U M.N.; 3HAYUMOCMb KAK 803MOXHOCMb UJU
CNOCOBHOCMb K 3aMeWeHUI0 aHa10208bIM CpedCmMB8OM UU pecypCcoM. MAkumM 06pa3om, UHMe2puposaHue
NomeHyuan08 omoesibHbIX 3/1IeMEHMO8 KaX0020 HanpassieHus 06pasyem COBOKyNHbIi nomeHyuan
J102UCMUYeCK020 UHpacmpykmypHoz0 obsekma.

Knioueevwle cnoea: norvctmyeckas MHGPaCTpyKTypa, NOTEHLMAN IOTMCTUUYECKON MHPPACTPYKTYPbI,
MeTofVKa OLEHKIN UCMONb30BaHUA MOTEHLMANA, MOAENb OLIEHKM NOTEHUMaNa, MHTErpanbHblii MOTEHUMAN
NOTUCTNYECKOWN NHPPACTPYKTYPDI.

Introduction. The current stage of the
development of economic relations in
Ukraine is characterized by the emergence
and development of new relations, the basis
of which is the cooperation of producers,
suppliers, users for the purpose of integrated
management  of  business  processes
throughout the entire life cycle of products.
Non-production factors have a greater impact
on the economy of enterprises: sales, supply,
service, the effective implementation of
which is ensured by the maximum use of the
logistics infrastructure potential. Therefore,
today the research and development of
methodology for assessing the potential of
logistics infrastructure are gaining relevance.

Analysis of recent research and
publications. The problems of managing the
logistics infrastructure and directly defining
the logistics potential were investigated in

their works by such scientists as Hrytsenko S.I.,
Krykavskyi E.V. [4], Kovalev K.Yu., Levkovets
R.P.,, Pashchenko Yu.E., Sokolova O.E. [5],
Smerichevska S.V. etc. On the basis of their
scientific developments, a range of issues
regarding approaches to assessing the
potential of logistics infrastructure facilities
are also resolved. A fairly thorough analysis of
the definition of the term "logistics potential”
is presented in the publication [2]. Based on
the results of the terminological analysis, the
author identified different approaches to
determining the logistics potential (see
Table 1).

The purpose and objectives of the
study. The purpose of the article is to research
the components of the potential of logistics
infrastructure objects and develop a
mathematical model for its assessment.
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Table 1 — Generalization of approaches to determining logistics potential

Approaches Definition of logistics potential
Resourceful the possibility of using resources for logistics operations and functions
Effective the ability to ensure the achievement of the set goals of logistics activities
Effective and resourceful | symbiosis of resource and effective approaches

Source: developed by the authors on the basis of [3, p.281 - 284]

Basic material and results. In general
logistics infrastructure is a set of elements that
perform important logistics tasks and ensure
the implementation of logistics processes [1;
2]. In other words, it is an integrated set of
warehouse, transport, handling, packaging,
information and financial infrastructure of the
enterprise, which in the complex provide
effective logistic service of the material flow
according to the principle "from door to door"
with minimal costs in accordance with the
requirements of consumers. The given
definition indicates the need for effective use
of logistics infrastructure in the process of
coordination and maintenance of supply
chains, which also reinforces the relevance of
the study of assessment parameters of this
component of logistics.

The author's understanding of the
logistics  potential of the logistics
infrastructure is based on an integrated vision
of the potential. Such integration has the form
of a three-dimensional model with a
"resources-abilities-competencies”
coordinate system. The resource plane of
such a model reveals the phenomenon of
transformation of opportunities into abilities.
In turn, abilities through their disclosure,
consolidation and renewal with the help of
training are transformed into competences [2,
c. 285]. The implementation of a complex of
such opportunities takes place under the
conditions of the implementation of business
processes and self-organization processes
and contributes to the creation of value for
stakeholders. Based on such a position, it is
possible to define the logistics potential as
the ability of the logistics system to achieve its
strategic goals in the most effective way in
terms of time, quality and costs, taking into

account the influence of factors of its internal
and external environment.

Let's summarize the mentioned
theoretical positions of various scientists
regarding the definition of the economic
essence and the conceptual model of logistics
potential. Therefore, we offer an integrated
vision in the form of a four-dimensional
model with a "resources-capabilities-
management system-competencies"
coordinate system. In such a coordinate
system, the resource plane reveals the
phenomenon of the transformation of
opportunities into abilities, and abilities
through their disclosure, consolidation and
renewal through training are transformed
into competences. The realization of the
specified opportunities complex takes place
under the conditions of the implementation
of business processes and self-organization
processes and contributes to the creation of
value for interested parties (stakeholders).
The degree of satisfaction of the requests of
various stakeholders from the result of the
transformation of resources and the success
of the logistics system functioning in general
depend not only on the availability of
resources, but also on the knowledge and
skills  to combine them into single
technological and management processes,
that is, on intellectual and human potential.

On the other hand, modern scientific
developments of specialists in economics in
general and logistics in particular pay little
attention to the assessment of the use of
potential capabilities of logistics
infrastructure objects as a component of the
logistics system in general. At the same time,
there are often works devoted to the
assessment of the investment or competitive
potential of enterprises. The majority of
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authors are inclined to the opinion of the
expediency of using integral potential, taking
into account the life cycle of a certain
enterprise or logistics system.

The formation of the mathematical
model for assessing the integral potential of
the logistics infrastructure of the enterprise is
carried out taking into account the life cycle of
its objects. This approach ensures the
objectivity of the integral potential
assessment approach. This can provide an
assessment of the potential in view of three
components that provide directions for the
formation and use of logistics infrastructure
facilities: resourceful (assessment of material
or energy intensity) - R, organizational
(efficiency of management, coordination,
etc) - O and functional (functional
infrastructure components, blocks, etc.) — F.
Each component is characterized by a set of

27-33
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parameters, the assessment of which reflects
their compliance with a certain stage of the
life cycle of the object under study. The
correct selection of a parameters group is
important. In particular, such a group of
parameters can be (see Table 2):

— compliance (full set of necessary
functions, operations, properties, etc.) - C;

— excellence (level of innovative
development, informatization, etc.) - E;

— usefulness - level of specialization or
universality (functionality) — U;

— relevance (level of feasibility, need for
use, etc.) — Re;

— significance (possibility or suitability
for replacement by a similar means or
resource) — S.

Table 2 - The structure of the parameters of the assessment of the elements of the
logistics infrastructure potential formation

Directions of formation Evaluation parameters

Component Element | Compliance Excellence |Usefulness| Relevance |Significance

Resourceful VreR C E Ur Re; Sr
Organizational YoeO Co Eo Uo Re, So

Functional VfeF Ci Es Us Rer St

Source: developed by the authors on the basis of [1]

Then, at a certain life cycle stage of the
logistics infrastructure object, each potential
element is a function of the corresponding

VoeO:e, =f (C,EU

o o

evaluation parameters according to the
following formulas:

Re,S));

VreR:e =f.(C,E,UReS,); (1)
VfeFie =[,(C,EUReS,).

It is important to take into account that
each of the above-described elements of the
logistics infrastructure potential, in turn, is
influenced by other elements. Thus, logistics
infrastructure objects are characterized by

dependence not only on the corresponding
parameter estimates, but also on other
adjacent elements of the logistics system and
external conditions (see Table 3).
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Table 3 - The structure of parameters influencing the level of elements potential

Directions of formation Factor parameters
Component Element potential RESOUEE QneEn ZE el Functional element
element element
VfeF
Resourceful VreR VreR YoeO f
b & €o e
izati VfeF
Organizational voeO VreR VoeO 'f
Ps & €o e
. VfeF Ve F
Functional / VreR YoeO 'f
Pt €r € ef
Conclusions. The structure of the formation of  individual evaluation

parameters of influence on the level of
potential by detailing the elements given in
Table 2 produces the following conclusion. At
a certain stage of the life cycle of a logistics
infrastructure object, the level of potential of
each individual element may have a different
value. Since the directions of potential

parameters of its elements are related to the
rest of the elements, and are influenced to

varying degrees by external

conditions.

Mathematically, this dependence is a function
of the corresponding parameters of other
elements:

VfieF:p; =fp, (e..e,,e;),VreR,VoeO,
VYoeS:p, =fp\ (e,,eo,ef),VreR,erF;
VreR:p, =f, (e.e,e)YoeOVf eF.

In this way, the integration of the
individual elements potentials of each
direction of formation forms the overall
potential of the logistics infrastructure object.

(2)

Thus, there is structure of formation potential
factors in the table 4.

Table 4 — The structure of formation potential factors

Directions of formation Factor parameters
Formation ML Organizational element|  Functional element
Component . element . i
potential . potential potential
potential
Resourceful Pr vr pe R
r
Organizational Po vOpe ©
0
. VfeF
Functional Pe 4 pef

corresponding parameters of the potentials
Then, at a certain stage of the logistics of its elements:
infrastructure object's life cycle, the overall
potential of the logistics infrastructure object

will correspond to the function of the
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PO :fp(plapzs'“
Pp=fo(p1,Pyse-

Therefore, the integrated set of potentials
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3pr"“5pR);
Dy Do) 3)
sDyseesDp)-

parameters of the potential factors of its

of individual formations forms the integral formation and has the following
potential of the logistics infrastructure object. mathematical expression:
Within the defined stage of the life cycle, the
integral potential of a logistics infrastructure
object is a function of the corresponding
Plsz,(PRaPO:PF) abo P, =y11P, , (4)

ne P1 =PR; P2 =P0; P3 =PF.

Logistics infrastructure management in
modern economic conditions is characterized
by the presence of a large number of specific
features and problems, the main ones of
which are analyzed above. The given method
of assessing the potential of the logistics
infrastructure reflects a synergistic effect that
significantly affects the final results of the
performance of logistics functions. The
proposed approach requires more detailed
research, deeper analysis and the
development of new models for evaluating
the indicators of the use of infrastructure
facilities suitable for practical use.

It should be added that for a qualitative
assessment of factors affecting the realization

of logistics potential at the macro level, it is
advisable to take into account indirect effects.
For example, such indirect effects are
obstacles in the development of the logistics
system within the limits of its market
functioning. The main such obstacles include
the imperfection or lack of state policy and
state strategy, which affects the conditions of
conducting logistics business and the
possibility of realizing the logistics potential
of the country. Therefore, an important
subject of further research is the study of the
methodology for assessing the logistics
potential of the logistics services market,
which is an important element of the national
logistics system.
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