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Abstract: The development of the retail market in Ukraine anthe world requires the improvement of methodd a
models of effective interaction of supply and dethamthe supply chain for the purchase of goodsadlyy demand. The
article presents an integrated method for demaivérdisupply chain management at the distributiagestfor FMCG
(Fast moving consumer goods). The influence of @mbumers and demand on the functioning of thestiogi system
has been investigated. The approach is based tawsyanalysis, which shows the interdependendeegfarameters of
the logistics system and the consumption systera.afiproach takes into account the parameters stiowers and the
logistics system and is an extension of knowledgehe use of consumer-oriented approach in thestiogi system
(demand-driven supply chain). The obtained residts be used in planning and organizing a moderraddmriven
supply chain.

1 Introduction of limited resources of households, consideringctje

Over the last 5 years, the total number of grostayes ~ Criteria that make it possible to make a choicevbet
in Ukraine has decreased by 46.8%. At the same theee various alternatives [4] It is obvious that a V\mlety of
is an increase in the number of modern retail mm households and Significaﬂt differences in their Wﬁ}j’fe,
86% [1]. Thus, currently the most common in Ukragme traditions and living standards in individual reggaequire
such large retail chains as «Auchan», «Silpo», siilig @ differentiated approach to managing the distidiput
«Fozzy», «Metro Cash and Carry», «Furshet», «Velilgystem.

Kishenia», «ATB», «Eco-market», «Chudo-market» and As a result, changes in consumer behavior become th
others. This contributed to the significant devetept of Most influential factor in supply chains changegwN
competition within the market, the struggle fortomsers ~Challenges for companies participating in the syippkin
and the improvement of marketing methods [2]. in modern conditions:

In connection with the ongoing shifts in the stanetof - customers do not want to wait - it is known ttieet
the population, it is important to take into accotine level level of tolerance of consumers in the supply chain
of economic activity, employment and unemploymenfjonconformities is decreasing. If 10 years agohtinger
which affect the nature of purchases, the openingshof ~ could transfer 1% of deviations in the receiveceorthen
retailers, their location, transport accessibitityd other S years ago this figure was already 0.5%, and tdasy
factors [3]. The study of these factors allowsawsdive the about 0.1% of inconsistencies. In modern supplynsha

issues of targeting the services offered’ max|rg|m use the level of tolerance for deViationS, errors ofedes is
generally unacceptable.
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- product lines have expanded significantly - taege management of cargo distribution does not allow to
of products is constantly increasing. effectively address the identified challenges fMGG,

- long delivery times for raw materials and compuse which necessitated the development of the current

- more and more goods are ordered from China, tleenceptual framework in this article.

geographical factor causes an increase in delimgs FMCG is the most popular product in the public

by 2-3 months. economy. Their volume, the number of items grovergv

- shortening the life cycles of goods - goods dyick year [8], the share of marketing and sales coste#ses to
become obsolete, for example, the life cycle ohane is expand their market share and make a profit. Tiisle
1 year, while components can be delivered for sixtins. aims to study the interaction of supply and demand

- inaccurate forecasts - forecast algorithms ased@an FMCG, which will establish the impact of end-consum
historical information and the longer the plannimgizon behavior on logistics decisions in the supply chaamely
and detail, the less accurate the forecast. Economic Order Quantity (EOQ). This will enrich neod

- low inventory targets - the company must keepldto methods of managing the distribution of FMCG prdduc
low to minimize costs, but at the same time, statkst on end-consumer behavior.
match demand and not become "illiquid". The successful development of the demand driven

The variability of the situation in any market,supply chain in the FMCG sector is facilitated e t
seasonality, make the analysis of the distributibgoods automation of demand forecasting, planning sales,
among end-consumers necessary and compelled for gupplies, production, purchases, which has now rbeco
effective functioning of any supply chain [5]. lnuch possible due to the use of a single tool — the Sg#tem
conditions, improving the efficiency of logisticgstems [9]. SCM systems are supply chain management sgstem
based on the preferences of end-consumers is asaege that should cover material flow management from
component of the transition to the concept of Itigu4.0 forecasting sales to purchasing raw materials @or
[6]. Awareness of the significant role of the ficahsumer manufacturer) or ordering a supplier (for a distrdp).
(person) in the distribution of goods requires tanmisand Modern demand centric SCM-system includes: Demand
systematic analysis of its impact on the demandedri Forecasting, which takes into account the analykihe
supply chain. Consideration of Consumer-drivendtigs  influence of TMA and external factors [10]; Saldarfhing
systems theory allows to revise modern concepts affdl]; Distribution Requirements Planning [12]; Adwzd
expand them with new knowledge. The aim of the pape Planning & Scheduling [13]; Material Requirements
to establish demand driven supply chain for FMC@ arPlanning [14].

exploring relationships between demand attitudesthe This path involves many processes (warehouse
supply amount in it. The article consists of thibofeing  logistics, production, replenishment and sales rptep
sections: distribution by DC, planning trade marketing adtes,

- Introduction, which describes the relevance anetc.) that require careful planning, which allows t
feasibility of the study; implement a set of SCM tools implemented in a daman

- Analysis of the literature, which describes maderdriven supply chain.
methods of interaction of FMCG market participants, In any supply chain, a plan for sales, production,
analyzes the relationship between logistics ancketiaig, procurement is developed. At the same time, therdeav
and logistical approaches to demand and logisgistesis, places where these plans can be rigidly linked a@che
methods of demand distribution in the service area. other, and for the most part they are even devdlg{e

- Research methodology, which describes the mafifferent coordinate systems». For example, a priciu
provisions of the proposed method. The proposeatytie plan for a product can be planned in pieces or, @ssales
considered in a case study. Patterns of Supply-Ddmaplan in euros or dollars, and a shipping plan igeves or
interaction in the supply chain for the purchas&MICG containers. Thus, it is very difficult to undersfahow
are identified. The influence of the number of ibitents, many pieces of products needs to be produced ar dod
individual consumption, average time of movemerthto the company to fulfil the sales plan, or how maragans
store on EOQ are established. and containers will need to be shipped to transptbrt

- The last section presents the conclusions adtide. manufactured. This is due to the fact that diffedévisions

of the company solve different problems, and imisre

2 Referencereview convenient for each of them to look at the busirfems

Over the past decade, there has been a cleairsthié& their own point of view. At the same time, clostemaction
manufacturer's attention towards end-consumerdygisa between departments and the constant exchangetaf da
of the theoretical and practical works [7] in theld of ~between them is often not a priority in companies.
logistics and its applied implementation allows tes addition, FMCG require adjustments due to the sjos@f
conclude that in recent years, approaches to th:B/gf their activities or market conditions. In dlffereSIIJppIy
industry characteristics of the distribution of ifined chains, depending on the type of business, specific
products have been updated. Simultaneously, thstimxi Problems can vary greatly, but the general tendehdgpta
theoretical and methodological apparatus used & tfragmentation in different links of the chain anthek of
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information exchange between them is very oftefreighttransportation is associated with an inseda gross
observed. The most successful global companieslbage domestic product (GDP) [30]. Thus, based on mauglli
gone from disparate planning to integrated plannamgl and conducted an empirical analysis of freightfitathe
for this, in particular, the concept of LogisticD4and distance between supplier and place of productizh a
demand driven supply chain was developed [15]. &ebke prices for transport services during time-windowsnidia
of technologies of logistic management of urbaight established influence urban regulation rules on dbst
flows allows to reveal sequence and approaches [®@l]. Prof. Kulshreshtha M. and Prof. Nag V. alsed
management of technological stages of their advaene cointegration models «VAR» in modeling the demaord f
The main directions of improving the efficiencynoéterial Indian rail freight [32]. More detail the demand feeight
flow distribution were identified, but, at the satirae, it in Rome and other ltalian cities using six econeimet
was found that scientific concept solve the proldlesh models [33]: traditional regression model (OLS)rtiph
certain aspects of logistics, but do not fully ddased the adjustment model (PA), reduced autoregression model
most important aspects of contemporary logisttbe €nd-  with distributed delay (ReADLM), vector
consumer [16]. autoregression (VAR) model, time-varying parameter
The analysis of the literature indicates that ifisieihnt (TVP) model and structural time series model.
attention is paid to the issues of material flomnagement Urbanization, increasing level of motorization, ©big
in logistics systems, especially at the stage stfiBution consumer behavior due to the spread of smart agehgr
among end — consumers [17]. So, in works [18, 18] t lifestyles, the adoption of new philosophies ofdurction
following types of logistic activities are considdr (such as Logistics 4.0) and many other factors hed/¢o
customer service [20]; demand forecasting; invgntothe emergence of new mechanisms of interactiombaru
management (warehousing, freight processing, patgag transport systems [34].
etc.) [21]; selection of locations for facilitiewdrehouses, The references review allows to draw a concludian t
distribution centers, production facilities, etcf22]; in recent years approaches concerning studyingasfch
reverse flows administration [23]; management ofeatures of distribution of FMCG are actualized. the
production processes [24]; fleet management [25] arsame time, the existing theoretical and methodokgi
more. In fact, Patterns of Supply-Demand interadiicthe apparatus used in the management of the distribwtio
supply chain for the purchase of FMCG requireshient freight flows, does not allow to effectively addsetbese
consideration, especially in contemporary pandemuhallenges, which necessitated the exploring the
circumstances [26]. relationships between demand attributes and thelysup
Recent studies stress significant attention on thlemount in consumer-driven supply chain set outhis t
influence of end-consumers on generating and bdigtan  paper.
of FMCG, especially in cities. General approaches;ro-
and micro- models of logistics management have be@ Conceptual framework

developed [27]. Most research focuses on demandy Eormalization of the Supply-Demand
modeling rather than on the supply-demand inteyacti interaction model in consumer-driven supply
methods. Customer-Driven Supply Chain is a neweptc chain
which has evolved from the supply chain management Desiani . o
esigning a consumer-driven supply chain is reduced

research stream [28]. This approach leads to kittgn to an end-to-end forecast of demand and sales sad®e

Supply Chain Management [29]. A new orientation "well as the determination of the main planned

fSr;p ?}l{ dce::*zﬂ d'\g?]gatgrzglsergrtgzgitiﬂtlyeéiifség&.gmwm&aracteristics of supplies that meet the needadi zone
g P : e of end consumers, Figure 1.

traffic has become an important factor in the depelent
of countries. According to statistics, the effiagnof

Attraction Retailer |¢ EOQ Acquisition

l

Figure 1 Interaction of Attraction and Acquisition

The frequency and size of purchases allow us fofrastructure for the optimal concentration ofcét®in the
determine the assortment, volumes, packaging oflgoodistribution system.
calculate the required stock, the rhythm of produgiply, It is advisable to formalize Patterns of Supply-Rewh
identify the main points of sale, the location effail trade interaction in consumer-driven supply chain for the
enterprises. Therefore, the «Acquisition» submaatethe purchase of FMCG taking into account the elemeftisen
other hand, deals with determining the strategyfacing system (subsystems) involved in the promotion demial
stocks and orders, the optimal delivery lot (EOQ®) dflows in the form of:
different commodity items, the necessary logistics
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Ce<{x,y,z}5%¥% >, Q)
where C — consumer-driven supply chainx -
«Acquisition» subsystem, — «Retailer» subsystem;—
«Attraction» subsystens*¥# — subsystem’s links.

subsystem can be considered as an independeninsyste
The development and improvement of each structural
element of the consumer-driven supply chain is diaie
improving the efficiency of the entire system. Cersely,

Connectionss*¥# depending on their nature can bea failure in any of the subsystems, or at the lefahe

informational, technical, organizational, technatad
commercial and legal, etc.

elements and their connections, leads to the &aibditthe
system as a whole. The global demand-driven sighalin

Subsystem "Acquisition”, in turn, has the followingshould not provide for the integration of all iteraents

form:

)

wherex,; — many logistics operators; — set of goodsy;
— many technologies for the supply of goods.

x € [{x;} U {x2} U {x3}],

Consists of subsets that detail the technology of

operation of individual entities for the sale ofogs in the
form:
y € [y} U {2} Uiy} vl ®)

under a single governing body, but should proviges
reasonable coordination of their functions on thei® of
mutually beneficial cooperation.

3.2 Themanagement cyclein a demand-driven
supply chain

Demand-Driven Inventory Management — a

methodology that is used for both planning ancfeilp,

by determining (1) where to store inventory and &yl

how much to keep (3), dynamically (4) generate lpase

where y; — many retailers in the markeg, — many orders based on average daily use, taking intouatebe
technologies for the sale of googtg; — many technologies corresponding peaks in sales, and finally (5) cioaté and
for placing and processing ordeys;— range of goods. prevent execution in a visual way. The cyclicalgess of

Subsystem z combines elements related tore-planning in the demand-driven supply chain cen b

«Attraction»: divided into 4 phases: formation of outgoing data;
identification and calculation of demand; plannin§

z € [{z,}u{z,} Uu{z;} U {z,]}], (4) supplies; implementation, comparison and analysis o

wherez, — many end users; — set of goodsz; — many
technologies for purchasing goods; — many types of
travel.

results. Each subsequent stage in the planning asgs
the information from the previous stage, analyzes t
reasons for the discrepancy between the plan anthtf,
makes changes to the demand-driven supply chain

In turn, each of the elements of the subsystemeeanmanagement model, and repeats the process again,
detailed with elements of the next level. Thus, headrigure 2.

Stage 1. Formation of initial data: zoning, number of reside,
socic-economi date of households, consumer behavior,

ﬁ

| Stage 2. Identifying and calculating demand

| Stage3. Supply amount planning

v Changing
| the value of
¥ attributes in the|
consumption
| system

v |

| Stage 4. Implementation, comparison aanalysis of resul |7

Figure 2 The circle of management in a demand-drsgoply chain

3.21 Formation of initial data
The area of service based on earlier developeaagppr

data of end-consumers in the zone [38]. Taking into
consideration the set of attributes (end-consujoarney;

[35]. The retailer service zones has designed undend-consumers zones; purchase) can be established f

influence on individual end-consumer behavior paxizns
[36], geographic characteristics of the territor§7]
Considering the influence of these parameters adlitiw
adjusting the limits of the retailer's service ardde
presented zone is the basis for gathering socinezoi

each zone, fig. 3. The set of such attribute valoess the
attractiveness of the retailer in relation to endsumers
and the volume of their individual demand from the
participant of retail trade.
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i Attributes of jour ney Attributes of end-consumerszones |
--# (e.g. passive accessibility ¢f (e.g9. number of end-consumers, averpge
! purchase zone) z number of purchases)z !
| Attributes of Attributes of purchase
"~¥  end-consumer (e.g. freight type) —z
! (e.g. age) & e
| Retail Attractiveness .
! Attraction
L attributes
Q- TIIIIIIIIEIET Retailer ﬁ/l: Y2, V3i Y4)
Acquisition
Restocking technologies (e.g. : Restocking tour-vehicle
EOQ, Quantity of orders) (e.g. number pickup and
(15 %25 X3) delivelx bays)
iy A i
Stor age technologies Transport policy and land use policy
(e.g. number pickup and® |  (e.g. time-windows, vehicle capacity
delivery bays) restrictions)

Figure 3 Methodology for planning demand-driven@yhain in urban area
--» —information flows (feedback between advertisprige, retailer service and attraction attribatesnd-consumers);
—-¥» —regulatory impact of the local transport andilese policy Restocking technologies;
—» —flows of goods; » - shopping mobility

3.2.2 Identifying and calculating demand 3.24 Implementation, comparison and analysis of
Individual demand of end consumers generates theiesults
retailer sales. Retailers of different forms of @rship and Based on the results of already completed shipmints
organizational and legal forms have different patars is possible to analyze the parameters of DDSC tipara
(size, service time, range, number of cash registtc.), and clarify the characteristics of customers, their
which affects the flows of end users and their belta preferences and develop an optimal technologyHeir t
Generalizing all the parameters, it is possibledmbine service. Conducting comparative analyses amongethos
them into groups that form the volume of demanaithe who have already made a purchase and those whabave
one hand, and the technology of restocking — omther: Then, based on the identified distinctive featurds
the set of retailers in the markef){ many technologies for profile of the client and the future offer to himea
the sale of goodg); set of technologies for placing anddetermined. When the system responds as quickly as

processing orders); range of goodsy). possible to demand, estimates the lead time anitdsbu
them into the existing production plan, the synafzation
3.23 Supply planning of the rest of the supply chain is much fastempeetvely,

It is known that the demand for goods (demandcidfe the response time increases significantly. Theclrage of
the EOQ value that must be supplied to the retallbe  business still works: the winner is the one whovftes the
formed Cycle of management in demand-driven suppbustomers with what they need with the best level o
chain, allows to define average volume of demanthef service faster.
participant of a retail network taking into account To implement the proposed technology and study
parameters change of system of consumption. patterns, let us consider an abstract example.

The scope of delivery can be determined using the
Wilson formula. When servicing a retail networketh
volume of delivery will consist of the individuakads of
each retailer.

~5~
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4 Casesmulation
4.1 Zoning

Consider an example (Figure 4). The figure shows a
schematic location of four retail outlets (A, B, D)
relative to the household.

A
]

v

B o ]
i e i e e

'BE 7 [8 [o Jwofufn2]13]14]15]16

Figure 4 Zone in which there are four retail ouieind Figure 5 Construction of the transport links:
three areas of residence of consumers, dependirigein
number of storey
EB_ Building area (10-12 floor — Building areaZ(ﬂoors);E — Building area (5-7 floors);
O —retailers Iy, I, ITs — crossing; 1 MF, 2 MF, 3 M- incoming material floy

Construction of the transport scheme is perfornrmed i 2. We establish connections between related

the following sequence: participants in the transport process. In real ¢ they
1. Fig. 4 presents the location of the participaftthe can be determined using Google maps [39], Figure 5.
shopping mobility process (retailers, places offersce of The results of the calculations are presented in
end-consumers). Table 1).
Table 1 The matrix of the shortest distances famgportation of freights
A B C D | Il I 1 12 13 1MF 2MF 3MF
A - | o058 | 124 1.21 072 | 022 | 027 | 094 048 | 007 | 1094 | 15C94 | 2094
B - 0.86€ 0.83 034 | 066 | 071 | 05€ 0.1 051 | 10C5€ | 15C56 | 15C5€
c - 0.57 1 132 | 1.37 0.3 076 | 117 10C3 15C3 20C3
D - 097 | 129] 1.34| o027 0.73 114 10027  150.27200.27
I - 08 | 085 0.7 024 | 065 10C7 15C.7 20C7
11 - 035 | 1.02 056 | 0.15  101.02 151.02 2012
1l - 1.07 0.61 0.2 10107 | 15107 | 201.07
1 - 046 | 087 10¢ 15( 20¢
112 - 0.41| 100.46| 150.44  200.46
13 - 10C87 | 15C.87 | 20C.87
M1 - 250 300
M2 - 35C
M3 -
4.2 Attraction and Acquisition system s D) by consumers living in zonds II, 1II are given in
interaction Appendix A. Thus, the calculations show the prolitstof

Characteristics of retailers in the zones of remigeof Visiting each of their four retail businesses bysumers
consumers, shown in Figure 6 are presented in Dabtal ||V|ng in different zones. From the Table 4, itsisen that
Table 3) D. Huff's model was used to estimate th&e€ probability of visiting the retailer by end-cemers of
probability of visiting the retailer. The resultsf o different groups differs. The most probable plade o
calculations of the probability of visiting shops, 8, C, purchase for the first group of consumers was legt#i
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(the first in size, and the closest to the conssnoéithis

group, for the second group of consumers — ret@ilghird

in size, but located much closer to households than
largest shop C), for the third group — retailerar@ A.

consume the material flow depends on many facpoiss|
personal preference, etc.). We use a differentl lefe
consumer income, which depends on the zone of his
residence, to determine the propensity to consuceetain

The least likely place of purchase among all corsssm material flow. In Table 5, the characteristics die t

are retailer® andD — their share is — 13% of total sales
the zone. Different consumers have different prejtiers
to consume different material flows. The propensay

irconsumption of material flows for the month areegiy
depending on the level of their income.

Table 2 Characteristics of retailers

Retailer ) Retailer area9), n? Travel time from thdiviiling zone to retailesr, h
I II I
A 785, 0,42 0,02¢ 0,2t
B 2827 0,317 0,44 0,5¢€
C 706¢ 0,0t 0,71 0,62
D 240¢ 0,t 0,62 0,8t
Total 10,541 -

Table 3 Characteristics of consumer areas

Building area ) | Number of floors Area (Size) of| Population density depending on the nhumberNumber of inhabitants in
thezone (), he of storeys(p,.)*, peopl¢he the area, pet
I 10-12 21,20¢ 14C 296¢
11 5-7 27,563 125 3446
111 1-3 19;F 10C 195(C
Total 68,269 365 8365

Table 4 Determining the distribution of consumessoas different retailers according to D. Huff's aieb

Number of consumerg Building area ¢), % Building aread), persons Total
in the development 1 11 111 I I 111 consumer:
area, pers. 296¢ 344¢ 195(C 296¢ 344¢ 195(C , pers.
Retiler Indicator of the relative attractivenesshef retailej(p;) | Distribution of consumers by retailers, pers.
A 0,16% | 98,30¥% 35,71% 5 3381 69€ 408¢
B 0,07% | 0,11% 2,56% 2 50 50 56
c 99,4% | 1,10% 52,26% 2952 38 101¢ 400¢
D 0,34% | 0,49% 9,46% 1C 17 18t 211
Total 100% 100% 100% 2969 3444 1950 8364

Table 5 Characteristics of consumers and theirgregfces for consumption

Parameter Characteristics of consumers and thefienences for
consumptio
Consumer area| I 11 11
Individual demand of a consumer who| 1 MF 30C 20c 50
lives in a certain building area for a perigd2 MF 15C 25(C 10C
of time, units 3MF 50 15(C 25(C

In determining the flow of goods, the leading ride
played by the size of purchases made by housel8ndsal
production and consumption in any state and regakan
over a relatively long period of time, is progressand
increases in scale. This requires a correspondicigase
in the capacity of trade channels that ensure theement
and sale of goods in the main market of end consume

According to the considered zones of research
statistics on consumption it is possible to defieeessary
guantity of consumption for all trade zones:

=N, (6)

where N" — the population of the n-th zone; — the
required amount of produot, kg.

The consumption of products during the year is bEqua
to the quantity of supply. Using the classic Wilsoadel
(EOQ) we can find the optimal order quantity anchbar
of deliveries, Table 6.

In determining the flow of goods, the leading ride
played by the size of purchases made by househtitds.
volume of sales of material flows in retailers iegented

aimd (Table 7).

The material flows under consideration are
interchangeable. The first material flow is theagtest, the
third is the most expensive, the cost of the sedsnd
between the values of the first and third mateft@bs.
Thus, the first material flow — with high, the sadoe- with
medium.

~7 ~

Copyright © Acta Logisti

ca, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 9 2022 Issue: 1 Pages: 1-12 [ISSN 1339-5629

EXPLORING THE RELATIONSHIPS BETWEEN DEMAND ATTITUDES AND THE SUPPLY AMOUNT IN
CONSUMER-DRIVEN SUPPLY CHAIN FOR FMCG
Andrii Galkin; Iryna Yemchenko; Svitlana Lysa; Mykhailo Tarasiuk; Yulija Chortok; Yuliia Khvesyk

Models of analogy approach and regression analysis this category in only one outlet. The problem of
leave a lot of freedom to describe the benefitmyely, to  measuring benefits comes down to the problem ahgsk
interpretP. The scheme does not prohibit the use as dmasic questions. The effectiveness of ways to destie
average estimate of the distribution of costs, tisicould benefits is determined by the type of enterprisenfoich
give the output of the model turnover forecastse@fP the study is conducted.
means the distribution of visits or the distributiof stores The influence of the retailer's parameters on ienal
according to the criterion of maximum importancetf®@ volume of delivery and the number of deliveries is
consumer. In the latter case, the sample is aafific presented in Figure 6.
limited to those households that make the bulluofipases

Table 6 Determination of the number of consumardifterent retail facilities
Transportatiolr  Time of Weight Cost per Annual holding Quantity  Necessary

Material

flow distance, km loading and of unit, order, cost per unitr, unith’ EOQ, ton quantity of
unloading, | kg USD/orde USD/unitt orders, unit
1 MF 10C 0,9¢ 1 316t 0, 2376¢ 23,76« 31
2 MF 15C 0,94 1,1t 421k 1,2 2538¢ 29,19 37
3 MF 20C 0,9¢ 1,4 70¢ 1,6 2459:  34,43( 28
Total quantity for retailer 7374. 87,38 9€
1 MF 100 0,56 1 278,5 0,8 1655 1,655 3
2 MF 15C 0,5¢ 1,1 383, 1,2 200¢ 2,309: 4
3 MF 20C 0,5¢ 1,4 671 1,6 332¢ 4,656+ 4
Total quantity for retailer 698¢  8,620¢ 11
1 MF 10C 0,s 1 252t 0,& 2441« 24,41 3¢
2 MF 15C 0,s 1,1t 357,k 1,2 1817: 20,89’ 31
3 MF 20C 0,2 1,4 64~ 1,6 1813¢ 25,39 23
Total quantity for retailer 6072t  70,70¢ 93
1 MF 10C 0,27 1 249t 0, 3121 3,121 6
2 MF 150 0,27 1,15 354,5 1,2 3780 4,347 7
3 MF 20C 0,27 1,4 642 1,6 6281 8,793 8
Total quantity for retailer 1318: - 21

Table 7 Determination of the volume of sales ofenitflows for different retailers

Retailer | Total consumers, Material flow Sales volume by zoneunits Total. units
pers. I 11 111
1MF 139¢ | 67747¢| 3481¢ 71369:
A 4088 2 MF 697 84684¢ | 6963¢ 91718f
3 MF 232 50810¢ | 17409¢ 68243
Total A 232¢ | 203243!| 27855: 231331.
1MF 647 787 249¢ 393:
B 56 2 MF 327 984 499¢ 630¢
3MF 10¢ 591 1249: 1318¢
Total B 107¢ 236: 1998t 2342¢
1MF 88564 | 756( 50957 94416
c 4010 2 MF 44282 | 9451 10191{ 55418t
3MF 14760¢ | 567( | 25478 40806"
Total C 147607(| 2268: | 40766( 190641
1 MF 301« 337¢ 922¢ 1561
D 211 2 MF 1507 421¢ 1845; 2417
3 MF 502 253z 46127 4915¢
Total C 502 1012: | 7380: 88947
Total 836~ Total 296¢ 344¢ 195( 433210:
~8~
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Figure 6 Dependence of delivery volume and quaafijeliveries on parameters of zones of final camers

The dependence of the volume of supply and thehows that stores that are closer to consumer aesgkto
number of deliveries to it on individual consumentdind be supplied with larger quantities of orders atighh
(Figure 6, A and B) is described by a linear relahip. frequency. Increasing the distance reduces the BG)
Although the closeness of the connection is qoie but  the number of stores that are in the middle digtdram
the analysis of Figure 6 shows that the increase their customers. As the distance increases fuitheE0Q
individual consumer demand reduces the value of BA) and the number of deliveries to the store incredbe.
increases the number of deliveries to the storee Tipresence of an extremum may indicate differentdyqfe
dependence of the volume of delivery and the nurober stores and shopping zones that they serve: arstarethe
deliveries to it from the time of travel of consu#o the house, a supermarket, a hypermarket. Consumern® try
store (Figure 6, C and D) are described by a pacabomake a lot of purchases in large hypermarkets dieroto
function. The connection is average. Analysis gfuFeé 6
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save money, small everyday purchases — on the orag h Analysis of different functions of the influencesibre

from work. size on EOQ and their number in the period showadt t
The dependence of the volume of supply on the nambine most suitable function in both cases is a pdaer

of consumers (Figure 6, E) is described by a powéunction. The coefficient of determination indicateweak

dependence, and the number of deliveries to tire sto relationship between the independent and dependent

the number of consumers (Fig. 6, G) — by a lineacfion. variable. Analysis of Figure 7 shows that an inseemn

Analysis of Figure 6 shows that an increase in goress store size increases the volume of the shipmenéatal the

increases the value of EOQ and increases the nuaibemumber of deliveries.

deliveries to the store.

35
o 45
<30 © € 40 ®
g2 © o g % ° .
S0 © ° 2 e
S % 25 (@)
Q
§ 15 E 20
0 10 g 15
E 10
5 >
g 8 Z 5 9 8
0 0
0 2000 4000 6000 8000 0 2500 5000 7500
Store area, sq. m. Store area, sq.m

E) Dependence Scope of deliveron Store are.  G) Dependence of the number of deliveries oiStore are
Figure 7 Dependence of the scope of delivery aaditimber of deliveries on the parameters of retsile

Changing the value of demand and attractiveness miinimize working capital" and "dynamically adjustet
retailers for the end-consumer in different periodduring  size of strategically located stock" based on afailes.
distribution will affect the amount of material floin the The advantage of the method is the ability to iake
logistics system, which can change the delivergccount the parameters of end users and the pasnoét
technology. Large volumes of demand can be seryed the external environment (distance to the retailersize,
simple routes, small consignments — by deliveryastdor the average level of margin). However, the resofitthe
instance. The technological process, time and obst method are sensitive to the range of data variation
maintenance in such cases will be different. Th€hanging the parameters of the model used in the
effectiveness of the use of different logisticshtealogies calculations (physiological characteristics of thsidents
in the service of different stores and consumeupsavith  of the zones, income, structure of food costs) aiidl.lead
different parameters requires further study. to a change in the structure of costs and redigtab of

retailers’ attendance.
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