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OPTIMIZATION OF E-COMMERCE DISTRIBUTION CENTER LOCATION

Abstract. Since the COVID-19 pandemic hit last year, countries locked their borders. Thus, international shipping
deteriorates drastically. Simultaneously, social distancing increased the need for immediate online consumption and
fast home delivery. In the non-digital world, products still need to be shipped to their destination using trucks, trains,
airplanes, and ships. Simultaneously, requirements for volumes of goods, transport costs, external limiting factors,
etc., must be precisely defined. The article aims to find the optimal location selection solution based on the created
mathematical model of the Modified Steiner-Weber Problem with restrictive conditions. The model allows for the
central warehouse's optimal location and minimizes distribution costs from the central warehouse to sub-
warehouses/branches located in individual EU countries. The mathematical model has been applied to a case study
of a selected e-commerce dealing, which has established branches in capital cities but does not have an established
central warehouse. Systematization of literature sources and approaches to solving the problem of e-commerce
distribution center location showed that 86% of the studied companies plan to use on-demand warehousing in the
next three to five years. Therefore, the need for warehousing would be preserved. The authors noted that they do not
necessarily need to have it in-house. Consequently, fulfillment centers and warehouses would likely continue to be a
significant component in the future logistics system. This research would like to stress how important the management
of the effective optimization of e-commerce distribution center location is and how to achieve it. The success of
Amazon in the US, Europe, and Alibaba in China has genuinely redefined consumer expectations. With the
emergence of services like Amazon Prime, consumers now expect same-day delivery. The solution enabling this
evolution has been a mix of manufacturing where the production costs are optimal, just-in-time shipping, highly
automated fulfillment centers, and mobile connectivity growth. The proposed model results showed that the best
location for a central location and storage center concerning the e-commerce environment, including minimum annual
transport costs, is near Bristol in the United Kingdom. Eighty-six percent of the companies in the study plan to use on-
demand warehousing in the next three to five years, and the solution enabling this evolution has been a combination
of manufacturing where the production costs are optimal, just-in-time shipping, highly automated fulfillment centers,
and, to a growing extent, mobile connectivity.

Keywords: COVID-19 pandemic, distribution center, e-commerce, location-allocation selection, quality
management.

Introduction. With the rapid development of digital technologies, the importance of online retailing
has increased. Based on Victor et al. (2019), the spread of information technologies influenced changes
in the e-commerce market. Belas et al. (2018) defined essential financial risks in the SME segment, and
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Cepel et al. (2020) believed that the COVID-19 pandemic has significantly changed European enterprises.
However, since the digital society has become so successful, consumers now expect fast access for their
physical deliveries. Based on Oh and Teo (2010), Draskovic et al. (2017), Dzwigol and Wolniak (2018),
Svecova (2020), and Hsu et al. (2021), customers preferred to consume safe, healthy, and sustainable
products and services. The fundament of a successful logistic company is careful planning to select a
cost-optimal customer solution. Due to new warehouse planning, defining the necessary factors
harmonized within the future logistics system is essential. At the same time, requirements for volumes of
goods, transport costs, external limiting factors, etc., must be precisely defined.

Digital technologies have spread worldwide. Besides, they could revolutionize entire businesses. In
turn, e-customers are new economic growth sources (Lampropoulos et al., 2019). They are willing to pay,
and the internet and social networks are tools for finding the needed information, product reviews,
connecting with other customers or retailers. In many cases, digital technologies have boosted the retail
trade to digital transformation (Caballero-Morales et al., 2020), the process of changing the business to
operate in an ever-changing digital environment. Osman (2019) presented Smart City as an emerging
concept aimed to mitigate challenges raised due to city smartening. Digital technologies, such as mobile
phones, the fifth generation of mobile networks, big data connected with multi-cloud strategies, virtual
reality, and omnichannel marketing could offer retailers new insights into their business (Petru et al., 2020).
Fu et al. (2020) came up with the e-commerce explanation. Based on his definition, e-commerce combines
the traditional business model and network technology and information technology in the information era,
facing crucial opportunities and challenges. Raguseo (2018) added that companies currently have to deal
with profound changes in how they manage their business, their customers, and their business face to the
data-driven revolution in management. According to Svobodova and Hedvicakova (2018), customers
share information about products, stores, events. McKinnon and Woodburn (1996) identified the main
principles for traditional logistics: increasing control over the distribution through a distribution center,
raising efficiency by reducing inventory, adapting the quick response system, reverse logistics, and
improving overall supply chain management efficiency.

The logistics role in e-commerce is to reduce all risks in the relationship process among sellers and
customers (Zyka and Drahotsky, 2019). It is necessary to deliver the right product at the right place at a
specific time within the global market. Retailers would like to create a better competitive position, and the
main challenge is to deliver smaller logistics units in different countries. According to Lekovic and Milicevic
(2013), it is necessary to integrate all aspects of logistics management, such as implementing orders,
inventory, warehousing, transportation and packaging, customer service, and development centers, which
have new dimensions in connection with e-commerce. Warehouse centers for sending the ordered goods
via e-commerce must have adequate storage space. They are usually located in the capital cities near the
airport. A warehouse management system should enable easier tracking of products in the warehouse
and quickly prepare and send the ordered products.

This paper aims to design the distribution of the central location and warehouse centers considering
the e-commerce environment. The optimization is solved by using the Modified Steiner-Weber Problem
with additional restrictive conditions. One of the problems might be the central distribution and warehouse
center's optimal location, which supplies branches in all EU Member States. There were defined points
(the capitals of all EU Member States) to examine the position of the central point of the distribution and
warehouse center in connection with the expected annual transport volume. The center's optimal location
must be situated within the optimal distance that allows minimum shipping costs.

The paper is structured as follows:

Section 2 presents the related literature review of location optimization in a decision-making process.

Section 3 describes the data and research methodology.

Section 4 shows the empirical results and discussions.
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Section 5 concludes this paper with recommendations and further research possibilities.

Literature Review. Location optimization is a decision-making process and analysis. Besides, it is a
part of strategic management (Dobrovic et al., 2019). According to Lu et al. (2012), the decision-making
problem whose necessary information is geographical is called location decision and is now a part of
operations research related to the location of new facilities among existing facilities to optimize them (Paul
et al., 2020). According to Aikens (1985), there are basic location models (the capacitated facility location
model, simple incapacitated facility location model, the dynamic and stochastic capacitated facility location
models). The objective function minimizes transportation fixed investment costs. Transportation costs and
customer responsiveness are critical considerations in locating production, distribution, marketing, and
service facilities (Bhaskaran and Turnquist, 1990). In 1999 Holmberg investigated the facility location
problem with the nonlinear function of the transportation costs. The other objective function parameters
could be travel distance, costs, revenues, or the e-commerce level connected with internet use. Klose and
Drexl (2005) reviewed some contributions to the current state of facility location models for the distribution
system. Based on the research of Eiselt and Laporte (1987), Czyzewsk et al (2019), Farahani et al. (2010)
or Ramezani et al. (2013), there were various models developed for the global logistics network design of
an assembly system with rules of origin and to analyze how the changes of international relationships
would affect logistics network design and evaluation functions. There are a lot of various objectives of
optimization that are usually considered. For example, minimizing the longest distance from the central
facilities, minimizing the total costs consists of fixed and annual operating costs, the average distance
traveled, or the system responsiveness.

The e-service network location and the location choice for the online shop's case within an urban area
were investigated by Arai and Sugizaki (2003). Burt and Sparks (2003) added how retailing processes are
affected by e-commerce. Reynolds (2000) investigated e-commerce aspects, including consumer reaction
and current eCommerce futures. E-commerce shopping is a complex problem with a multicriteria decision-
making process. In the process of decision making a variety of factors could have an impact, including the
well-being in the living environment (Bilan et al., 2020; Pajak et al., 2019), regional security (Putra et al.,
2019) as well as satisfaction with life caused by regional infrastructure development (Kostiukevych et al.,
2020), particularly B2C and B2B sectors development (Xuhua et al., 2019). Arbib et al. (2020) turned the
question from the customer's point of view. After checking competing offers, customers make individual
decisions trying to minimize costs that include both purchase and transportation. In the leading
optimization characteristics, the location problem fuffills the possibilities to select the optimum location.
Farahani et al. (2010) added that that logistic network design is the strategic issue. Besides, they are
divided into multiobjective and multiattribute location optimization problems. Zhou et al. (2002) and Alcaraz
et al. (2020) investigated the balanced allocation of customers to multiple distribution centers with a
genetic algorithm approach.

Quality management widely discussed the supply chains, which is a platform for decision making and
coordination (Tari et al., 2020). Organizations are dependent on external resources and affected by
resource utilization (Lu etal., 2019; Prasad et al., 2018; Kuznetsova & Pohorelenko, 2020). Another aspect
of this fact is to design appropriate transport networks based on agile principles. Furthermore, quantitative
evidence supporting the view (Tofighi et al., 2016; Abdel-Basset et al., 2020; Girchenko & Panchenko,
2020) of logistics network design problem involving central housing and local distribution centers based
on a flexible approach is presented. Based on previous studies (Modgil et al., 2020; Yang et al., 2020;
Shiripour and Mahdavi-Amiri, 2020), the paper develops a model applicable to emergency planning that
connects multiple sources, including time and considering region-specific characteristics.

Dr. Ahmed M. W. Abdel-Latif (2007) from Saudi Arabia looked for locations for primary schools. The
researcher applied the model based on P-median, i.e., by searching for a central point that will serve the
given demand in a defined locality.
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Methodology and research methods. The selection of the optimal e-supply chain design was
conducted using the location-allocation modeling. Location-Allocation models are mathematical
programming models based on operation research techniques such as Graph Theory (Teitz and Bart,
1968). The purpose of the objective function in this model is the distance between demand nodes and
nearest facilities. The following model methodology is based on a model solving a discrete location
problem. A P-distance model based on the known demand size aimed to minimize the level of transport
costs between the depot and demand points. A mathematical model coordinates [xi,yi] as the set of points
1,2,...i,...,n and the transport volumes between a set of points and a central point @1,02,...,Qi,...,Qn,
where coordinates of the central point's X and Y do not know (Figure 1).

QG

N z2 Qz
CEMNMTR.AL =3
it \

Qs =i E Qi

Figure 1. Description of the situation
Sources: developed by the authors.

Zi is the distance from a central point to point i. The formula determines the distance is described as:
zi = (X = %)% + (Y — y;)? ™

The problem is to find a location with minimal costs. This situation describes formula (2).
FF =¥ Qizi =Y Qi/(X —x)* + (Y — ¥)? ....minimalization (2)

The problem mentioned above is Steiner-Weber's problem, see in Fathali and Jamalian (2017).
Steiner-Weber's problem would be modified through restrictive conditions. The restrictive condition for
variables X and Y could be written by the formula (3).

[X,Y] & (as; az) X (by; by) 3)

It could be assumed that the restricted area is defined as rectangle with coordinates [a1, bi], [a1, ba],
[az, b1], [a2, b2]. Then it calculates the values of as and bs, where

ait+a;
=== by

__bytby
S 2 - .

. (@)

It is also necessary to define a constants k1 and k2 as follows:
a—aq __by—bq

kky =229y =t ®)
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Figure 2 graphically represents the functioning mathematical model of Steiner—Weber's problem with the
restrictive condition

1 .,m;.:;;""w i
E k2 \Yl‘\\
o S canees
= kel

al as az
Coordinates X

Figure 2. The restricted area is rectangular
Sources: developed by the authors on the basis of (Fathali and Jamalian, 2017).

When the distance X from the point as is more significant than k7, then the Y coordinate is arbitrary.
Another situation occurs if the distance X from the point as is smaller than ks, then the Y coordinate must
be higher than b2 or smaller than by according to the following formula (6):

IF(X — ag)? < k,°
THEN 6)
(Y - bs)z 2 k22.

The central question of this research is an optimization problem. This study aimed to design the
location of the central distribution and warehouse center considering the e-commerce environment. It is
known the set of points, in this case, there are capital cities of all EU member states (S1, Sz, ...Sj, ...Sn)

the transport volume (Q1, Qz, ... Q; ... Qn), and the distance (Z1, Za, ... Z,, ... Zy) from the distribution and
warehouse center to point Sp.

Figure 3. Description of the solved problem
Sources: developed by the authors based on google maps.
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The main aim is to minimize the total cost of transportation in connection with the fact that it is expected
that the volume between the central point and each capital city would be different. Consequently, it is
necessary to consider various transport volumes. Thus, the distance from the center to each distribution
point would be different. The target position of the central point must comply with the restrictive conditions
defined areas. Therefore, the solution must respect the constraints of designated areas and minimize the
total costs of transport. In the case of the fulfilled requirements, the efficiency of the logistics system is
expected. Formula (1, 2) describes the defined situation, where Ziis the distance from a central point to
point Si. F is the function that would minimize transportation costs based on the Steiner-Weber problem.
Besides, there is a restrictive condition for Xjand Y; variables, based on the formula (2).

The input data to the model are as follows:

- geographical coordinates of branches, resp. Sub-warehouses located in the capitals of the EU
Member States (28);

- geographical coordinates of selected main restrictions (e.g., mountains, national parks, airports,
sea, efc.) — the area was adapted to the shape of a rectangle or square (the selection was only the most
important or most extensive, from airports only the main large airports);

- the expected annual demand for transport (EATV).

The expected annual average transport demand (EATV) is determined according to formula (7).

median;g,0-2019(POPsor ¥ USER) *w = EATV (7

where POPyt is the number of persons having their usual residence in a country; USERintis the % of
INTusers in the country in the period 2010-2019, w is weight of population (e.g. number of inhabitant divided
number of inhabitant EU (28)).

The research focuses on collecting and interpreting secondary data concerning the position of each
point (the capitals of all EU Member States). The mathematical model seeks to answer the question of
where best to locate a central warehouse to respect the geographical location of individual states
(represented by GPS coordinates of EU capitals) and the quantified annual average transport demand for
e-commerce for 2010-2019 with minimal transaction costs incurred from the central warehouse to the sub-
warehouses. The input data are GPS coordinates of the capitals of the following selected European
countries as such: Belgium, Bulgaria, Czech Republic, Denmark, Germany, Estonia, Ireland, Greece,
Spain, France, Croatia, Italy, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Malta, Netherlands,
Austria, Poland, Portugal, Romania, Slovenia, Slovakia, Finland, Sweden, Norway, Switzerland, Turkey

Table 1. GPS coordinates of the capitals of the EU countries

State GPS coordinates
North/South East/West
Brussels 50°50'48" 4°21'9"
Sofia 42°41'50" 23°19'
Prague 50°5' 4" 14°25'16"
Copenhagen 55°40'34" 12°34'8"
Berlin 52°31' 13°23'
Tallinn 59°26'14" 24°44'42"
Dublin 53°20' 33" 6°15' 57"
Athens 53°57" 23°2' 21"
Madrid 40°25' 8" 3°41'31"
Paris 48°52' 2°20'
Zagreb 45°48' 15°57"
Rome 41°53'35" 12°28'58"
Marketing and Management of Innovations, 2021, Issue 2 171
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Continued Table 1
Nicosia 35°10' 33°21
Riga 56°26'51" 24°6'25"
Vilnius 54°41' 25°17'
Luxembourg 49°36'41" 6°7'51"
Budapest 47°29'54" 19°2'27"
Valletta 35°54' 14°31'
Amsterdam 52°22'23" 4°53'35"
Vienna 48°12'26" 16°22'16"
Warszawa 52°14'59" 21°0'44"
Lisbon 38°43' 9°10'
Bucharest 44°24' 26°5'
Ljubljana 46°3' 14°31"
Bratislava 48°8'41" 17°6'46"
Helsinki 60°10'15" 24°56'15"
Stockholm 59°19'46" 18°4'7"
London 51°30'26" 0°7'39"

Sources: developed by the authors.

United Kingdom
Sweden
Finland
Slovakia
Slovenia
Romania
Portugal
Poland
Austria
Netherlands
Malta
Hungary
Luxembourg
Lithuania
Latvia
Cyprus

Italy

Croatia
France
Spain
Greece
Ireland
Estonia
Germany
Denmark
Czechia
Bulgaria
Belgium

o

1000 2000 3000 4000 5000 6000

Figure 4. The expected annual average transport (in mil. population)
Sources: developed by the authors.
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Results. Firstly, this mathematical model was applied without any constraints. Therefore, the input
was the branches' geometric coordinates located in the capitals of each Member State and the expected
traffic volume. The first model's output was geometric coordinates, which would place the central
warehouse near Berlin in an area with greenery and historical monuments. Figure 4 demonstrates more
details. Mathematical modeling took place in the Solver module in the MS Excel spreadsheet.

40
35 ®
30
25 i ..o. ©
> 20 F.. —.
1 = i
5 e J\® eq
10 °
5 .... =
o
06— X o9
-10 0 10 20 30 40 50 60 70

Figure 5. Location of point, central point, restricted area (x and y axes are the coordinates of the
city positions)
Sources: developed by the authors.

Since it is impossible to build a distribution center in an area with historical monuments, it was
necessary to include restrictive conditions in the model where this area was also excluded. As a result,
the mathematical model was subsequently revised.

The restricted area is to define the space between the river Havel, Grunewald, and Zehlendorf. The
central point's resulting coordinates are 51 ° 27' N and 2°35'E. These coordinates correspond to the
location in the United Kingston, Bristol. Thus, the purpose function's value is 348,15 (expressed in several
inhabitants * km (Formula 2). Figure 6 shows the finding the central point by a redpoint.

Figure 6. Location of central point on the real map
Sources: developed by the authors.

The optimization of the e-supply chain design was solved in the presented article. Based on literature
review, relevant articles are classified under the following themes: 1) Quality management and
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optimization problem; 2) e-Supply chain management; 3) Global logistics network design; 4) Adequate
goods and services processing; 5) E-commerce shopping as a complex problem with a multicriteria
decision-making process.

This research aims to propose the optimal distribution of central location and storage centers
concerning the environment of e-commerce. This modeling used the Modified Steiner-Weber Problem with
additional constraints. The optimal placement of the center must be situated within the optimal distance,
which allows minimum shipping costs. The research applied observations to the theory of location
problems. Firstly, the study involved insights into location problem theory. The authors presented two
different objectives: minimizing the opening and transportation costs if none of the facilities fails and
reducing the expected transportation costs.

The model represents a real example of a central warehouse's location, minimizing distribution costs
and respecting the main geographical and selected location problems (e.g., mountains, sea, airports, etc.).
The relationship between geographical location and quantified annual demand for e-commerce ensures
minimum transaction costs from the central warehouse to sub-warehouses. Eighty-six percent of the
studied companies plan to use on-demand warehousing in the next three to five years. That showed that
the need for warehousing would continue, while they do not necessarily need to have it in-house.
Therefore, it is likely that fulfillment centers and warehouses would continue to be a significant component
in the future logistics system. This research stresses how important the management of the effective
optimization of e-commerce distribution center location is and how to achieve it. The success of Amazon
in the US, Europe, and Alibaba in China has genuinely redefined consumer expectations. With the
emergence of services like Amazon Prime, consumers now expect same-day delivery. The solution
enabling this evolution has been a combination of manufacturing where the production costs are optimal,
just-in-time shipping, highly automated fulfillment centers, and, to a growing extent, mobile connectivity.

Secondly, the solved problem is to have a central distribution and warehouse center considering the
e-commerce environment in EU member states connected with the expected annual transport volume.
The research aim is to obtain the most economical location. There are still significant differences among
EU member states in connection with the use of the internet. According to the DISI index (Digital Economy
and Society Index 2019), the most developed countries are Denmark, the Netherlands, Sweden, and
Finland, followed by Luxembourg, Estonia, and Malta. Compared to the year 2018, Lithuania, Italy,
Croatia, and Greece have the fastest improvement in this dimension (European Commission, 2019).

The global internet penetration rate is 59 percent among the population, with Northern Europe ranking
first with 95%. Almost 4.54 billion people were using their mobile phones as of January 2020,
encompassing 67% of the global population. There were 4.54 billion internet users (59% of the worldwide
population). The regions with the highest internet penetration are Denmark, South Korea, and UAE. The
region with the highest number of internet users in Asia, with 2 billion users, followed by Europe with
almost 705 million internet users.

Finally, the paper describes the optimization problem with additional restrictive areas (mountains,
forests, water areas, and none urbanized areas) given a set of locations where the central distribution and
warehouse center could be installed. The ways to serve the customers are described. The proportion of
internet users who bought or ordered goods or services for private use was in 2019, growing from 23% (in
Romania) to 87% (in the United Kingdom). The most significant increases in the last five years, 15% or
more, were recorded in Croatia, Czechia, Estonia, Hungary, Lithuania, Poland, Spain, and Slovenia.
Besides, the share of e-customers is growing. The highest proportions are in two age groups of 25-54
(76%) and 16-24 (78%) (Eurostat, 2019). International business without the internet is unthinkable. Indeed,
the internet connects billions of people worldwide, and it is a core pillar of modern business.

Conclusion. The role of logistics in e-commerce is to reduce all risks in relationships between sellers
and customers. It is necessary to deliver the right product in the right place at a particular time in the global
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market. This research provides an overview of the optimization model designed to find the best location
for service provision across a city or region, given the spatial distribution of demand for that service. This
research particularly stressed the need to effectively optimize the distribution of central location and
storage centers concerning the e-commerce distribution center location. Observations to the theory of
location problems have been applied. The proposed model results showed that the best location for a
central location and storage center concerning the e-commerce environment, including minimum annual
transport costs, is near Bristol in United Kingston. Optimal reliability allocation techniques could be applied
to series, parallel, and complex configurations such as bridge and series-parallel. However, the study
limitation is in the number of system components and constraints. As they increase, the solutions become
more complex, requiring the application of advanced programming methods. Problems are often solved
using computer codes.

This paper shows that there is potential for a change in the business practices in retail e-commerce.
The role of fulfillment centers and warehouses is likely to continue to evolve. One of the lessons learned
from the ongoing COVID-19 pandemic is that critical goods and materials, whether fans, alcohol
disinfectants or face masks, would also need local storage in the future. Besides, the achieved results
from the given model could be linked to another model, which will include a regression function modeling
the shape of e-commerce demand for the scarce commodity as medical goods are and how the EU coped
with its distribution the previous year. That is the way where to move the current research next time.

Future studies should focus on the geographic modeling approach to identify the optimal locations for
coronavirus disease 2019 testing sites, treatment sites, and food or resources distribution sites. The
research should point out the decision-making tools for government leaders to ensure that those most in
need have priority access to the care they will require during this crisis.
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TloricTUyHi LieHTPK OHNAWH-TOPriBAI: NOIYK ONTUMANbLHOTO PO3TallyBaHHA

3aKpuTTs ypsigamu kpaiH MiXHapogHWX KOPZOHIB y BignoBigb Ha cnanax naHaemii COVID-19 cnpuunHUno 3HauHi 36utku y
MiXXHapOAHOMY TOBApONEPEBE3eHHI Ta aKTWBI3yBano HeobXigHICTb TpaHcdhopmaLi NoricTMYHMX onepalii 3 JOCTaBkW TOBapiB Y
cucTeMax enekTpoHHOI Toprieni. MeToto CTaTTi € NOLLYK ONTUMANbHOrO MICLA po3TallyBaHHS FOMCTUYHUX LIEHTPIB OHMaH-TOpriBni.
[Inq  pOCArHEHHS NOCTaBneHoi MeTu BUKOpWUCTaHO MoaudikoaHy Mogenb LlteiiHepa-Bebepa, wo possonse BusHauuTy
ONnTUMasbHe MicLe po3TallyBaHHS LIeHTPanbHOro NOricTUMHOO CkNady KoMMaHii Ta MiHiMi3yBaTh BUTPaTX Npu po3nogini npoayKLii
Bifl LieHTpanbHoOro cknagy Ao diniit, po3TalloBaHUX B OkpeMux kpaiHax. O6’ekTom gocnimkeHHst o6paHo komnaHii y ccepi oHnanH-
Toprisni. BcraHoeneHo, wo 86% AocnimkyBaHWX KOMMAHiA MMaHylTb BUKOPUCTOBYBATW CKMAACHKI MPUMILLEHHS MPOTATOM
HabnKuMx TPLOX-MATU POKIB Ta 30CepedkyBaTUMYTb CBOK AIAMbHICTE Ha po3byAoBi noricTMYHOI cucTemu. EmnipuyHo
06rpyHTOBaHO EheKTUBHICTb MeHexMeHTY komnaHil Amazon y CLUA Ta €Bponi, a Takox Ta Alibaba B Kutai 3 ontumansHoro
po3TaLLyBaHHS iX NOriCTUYHIX LieHTpiB. OCHOBHWM (hakTopamm echeKTMBHOTO NEPETBOPEHHS TOBAPOOBOPOTY Y NOTICTUYHMX LiEHTPpaX
€ OnTUMI3aLis BMPOBHWYMX 3aTpaT, CBOEYACHICTb AOCTABKW TOBApiB, PO3BMTOK BMCOKOABTOMATW3OBAHWX LIEHTPIB 0BpobKu
3aMoBreHb (3okpema, cepsic Amazon Prime [03Bonsie crioxviBayam OTPUMAaTV 3aMOBIIEHNIA TOBAP Y TOM XXe fieHb). [locnimkeHHs
eMMipUYHO MiATBEPIKYE Ta TEOPETUYHO JOBOANTL HEOBXILHICTb | creLndiky CTBOPEHHS NMOTICTUYHIUX LEHTPIB OHNANH-TOPriBNI B
oKpemux MicTax kpaiH €Bponeiicbkoro Cotosy. PesynbTaTi NpoBeAeHOro [OCMIMKEHHS MOXYTb ByTH KOPUCHUMM ANst BNACHWKB,
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E.,Kostikov, P., Jilkova, P., Kotatkova Stranska, P. Optimization of E-Commerce Distribution Center Location

MeHe[XepiB KOMMaHii, siki HafalTb NOCAYrM 3 BaHTAKONEPEBE3EHHS aBTOMOGINbHUM, 3amni3HUYHAM, MOPCbKMM Ta
aBiaTpaHcrnopToM, e Baxmmeumu 6a3oBumK hakTopammn echeKTUBHOCTI (DYHKLIOHYBaHHS € BiANOBIAHICTb BUMOram o obcsris
TOBapiB, MiHIMi3aLlis TPAHCMOPTHIUX BUTPAT, CBOEYACHe BPaXyBaHHs 30BHILLHIX 0BMeXyBamnbHIUX (haKTopiB TOLLO.

KntoyoBi cnosa: naHaemis COVID-19, po3noginbyuii LEeHTp, eNeKTpoHHa komepLisi, Bubip MicLisi posTaluyBaHHs, yrpaBmiHHs
SAKICTHO.
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