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Abstract: The rapid development of retail and e-commerce is forcing marketing and logistics to be com-

petitive and adapt to the demands of end-customers. At the same time, accurately determining the de-

mand for goods allows to better understand customers and plan deliveries. The purpose of this article is

to study the change in patterns of probability of choosing the option to purchase goods among end-con-

sumers with and without the presence of e-commerce. The study consisted of research buyers, determin-

ing the probability of purchasing goods from “consumer basket” in the traditional way and over the
Internet, which is considered for the example of one of the Kharkiv districts. The results develop e-com-
merce potential in Ukraine and are intended to determine the motives of consumers when choosing

a shopping option.
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1 Introduction

With the advent of computer technology, e-commerce
has become an integral part of almost every area of
human life. More and more consumers buy goods
through the Internet, and commercial organizations
somehow use the capabilities of this network in carry-
ing out their activities (Gorokhova and Mamatova,
2020).

The globalization of e-commerce requires companies
in various industries to radically restructure the classic
logistics system, which was based on the service of
retail trade, taking into account the geographic loca-
tion of online outlets. Online trading, eliminating the

distance factor, does not eliminate borders and inter-
state differences in regulatory rules. Thus, it is not re-
duced only to the accelerated delivery of goods to the
buyer and it provides the organization rigid control
over all chain of goods promotion, taking into account
requirements of merchants, their suppliers, and buyers
(Sharma, Chen and Luk, 2018).

The development of sales strategies in e-commerce is
associated with the need to solve a number of com-
plex problems (Wodecki, 2020). A user who saves his
time and has visited the e-shop can, according to his
wishes, choose the product very quickly, pay for it
quickly and, of course, also wants to get it quickly
(Mixed-Use Properties: A Convenient Option for
Shoppers, 2019).
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Most companies in Ukraine today have their own In-
ternet sites that present the company and provide effec-
tive two-way communication with consumers (Pursky,
et al., 2019). In addition to the representative function
of Internet sites, companies widely use a variety of In-
ternet applications for more effective interaction with
suppliers and partners (Chornopyska and Bolibrukh,
2020). It becomes important for the enterprise to eval-
uate the unknown capabilities of competitors, predict
their actions, and analyze the degree of competitive
threat (Lusch, Serpkenci and Orvis, 2015).

In this regard, analysis of the purchase options has the
following main goals and objectives: determining the
type of competitive market (Tkachenko, et al., 2020);
identification of actual and potential competitors, de-
termination of the number, type and size of competing
firms (Koval, et al., 2020); calculation of market share
occupied by competitors; characteristics of the inten-
sity and direction of competition (Balandina, et al.,
2018); a management concept of a cities (Bajdor and
Starostka-Patyk, 2021); a modeling framework to
forecast urban goods flows (Comi, 2020); identifying
the strengths and weaknesses, strategies and evaluating
the competitiveness of their competitors' products
(Fesenko, et al, 2018); analysis and forecasting of com-
petitor's behavior in the market and his reaction to var-
ious marketing actions (Halkin, et al., 2019); and agent
modeling of online store activities (Selivanova, et al.,
2020).

Certain parameters of existing models and methods do
not provide a systematic approach to determining re-
tailer visiting probability vs e-commerce in current
market or trade zone. Previously the utility of retailer
based on generalized costs of end-consumers was as-
sessed (Halkin, 2020) only for walking traditional
shopping in store. Here, the e-commerce option will
be added to the research area.

The research question is: How the distribution of de-
mand would be changed with added new retailer —
e-commerce option or would there be no changes
at all?

The purpose of this article is to study the change
in patterns of probability of choosing the option
to purchase goods among end-consumers without and
with the presence of e-commerce.

1 Methodology

1.1  Method of determining the probability
of demand

The process of consuming goods is closely linked
to the concept of process of consumption. The cost of
actions in the process of consumption of goods was
estimated using the formula presented in Halkin
(2020). Traditional shopping deals with physical
movement to store and back and trade service inside
of it. In e-commerce option, the physical attendance
of retailer is missing. End-consumer chooses goods
via Internet and receives delivery of goods in the final
stage. Both options can be chosen, especially in to-
day’s pandemic circumstances.

The work includes study of the area of demand for-
mation at the initial stage, establishment of areas
of residence of consumers, major competitors, and ge-
ographic features of the area, in accordance with the
method proposed by Galkin, et al. (2020). Based on
these data, a matrix of probability of choosing the op-
tion of consumption by end-consumers from different
areas of residence was generated.

The research interest lies in the conditions under
which the end user will choose one option over an-
other, for example, online option instead of traditional
shopping. It is also interesting to know how to change
the existing probabilities of choosing retailers when
adding an Internet option.

The systematic approach allows to distribute material
flows across retailers (Fig. 1).

The total consumer demand in the z — service area
for the m-th product for the analyzed period is:

0,.=> > (N, O 0
J=1 w=l m=1 (1)

where V.. is the number of end-consumers living
I

in the w-th building area, people; szM the rate
of consumption of goods on average per 1 buyer liv-
ing in the w-th building area for the analyzed period,
kg/inhabitant; » the number of consumer’s zones, v =
1,2, ..., I; jthe number of retailers in the trade urban
zone, j=1,2, ..., J.; and m is the goods type, m =1,
2, ..., M.
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Figure 1. The probability of choosing a retailer by the consumer, where (Source: Own study):

P is the the probability of visiting the j-th retailer by end-consumers from w-th building zone when buying

z@j
the m-th product,
P
the m-th product, and
P

the m-th goods.

In a closed system, the total demand for the m-th prod-
uct is defined as the sum of demand for all retail out-
lets and demand that is realized through the Internet:

sz = szj + sze + szo (2)

where:

szj is the quantity of goods sold through the re-
tailer, kg;

O, the quantity of sales of goods via the Internet,
kg;

0,0 the quantity of goods sold through other
retailers in this residence zone, kg; and

z is the number of trade wurban

z=1,2,...,Z

The quantity of sales of the m-th product through j-t4
retailer is defined as:

0., =X, NoX O 0

The volume of sales of M-th goods via the Internet
in the considered shopping area can be determined us-

ing the formula:
w

O, =>(P,. N, (i 0. @

w=1

zones,

moe the probability of choosing the Internet channel by the end-consumer from w-th building zone when buying

mao 1S the probability of choosing other retailers in addition to those located in the shopping area when buying

The quantity of m-th goods sold through other retail-
ers in this trading area for a period of time is deter-
mined using the formula:

070,700,750, L. O

where Do is the probability of choosing retailers
in addition to those located in the shopping area when
buying the m-th goods.

Every consumer's choice involves costs. Based on the
total losses for ecach alternative choice of retailer,
the market share that will be sold for it is determined.
Market share owned by retailer j in the sale of the m-th
product is determined as follows:

O Y SN (3 Ol

(6)
Market share owned by Internet sales of m-th goods

in the residence zone is found using the formula:
W

> New P (2 Qe )

=1
J
J

mzj

2.

w
=1 w=

>V, -OQ 0y D
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Market share of the producer of the m-th product, which is sold in the residence zone z by other market partici-
pants, is given as:

/4 M W M /4 M

0 -0 -0 2L WX ON-Y P No(X )Y DBy N, (X 0L

E == mjz mez _ j=1  j=l m=1 j=1 m=1 1 w=1 m=1 (8)

mzo

> Y (V.0

J
j=

The research hypothesis is based on the choice of
the retailer by a certain group of customers, based
on generalized costs that they will incur as a result
of their choice. Each end-consumer choice leads
to costs generation. The generalized costs of visit
by residents of the w-th neighborhood of the z zone
who visit the j-retailer (Galkin, Dolia, and Davidich,
2017) are given as:

eV =07 +0Y +07 +0Of + O — min
©)

where @ is the monetary expression of shopping

time spent on purchases, UAH.; @fj the monetary
costs on the purchase of goods in the j-retailer, UAH;
@;)j the monetary expression of the energy (fatigue)

spent on purchases, UAH; 6? the monetary expres-
sion of other non-price factors, UAH; and @?j is the
cost related to delivery, UAH.

Increasing end-consumer losses will reduce the fre-
quency of choice of logistics system and market share
that belongs to it and vice versa.

For successful practical implementation of the re-
search, we divided our method into three stages:

1) Preliminary analysis, which includes the method
of boundaries of the store’s service area setting
(Balandina,, et al., 2019) and socioeconomic data
collection. This stage will provide information on
end-consumers and their behavior (incomer, con-
sumer basket, age, gender, etc.) and on competitor
pool (stores, products, prices, services, etc.).

2) Conducting an experiment and processing the data.
This stage is aimed at collecting information
on demand probability for stores in this area ac-
cording to the method presented in Halkin (2020).
Online shopping will be included in the calculation
as well. An approach for this will be presented fur-
ther.

3) Comparison of the results obtained and conclu-
sions will be presented in the end. At the last stage,
probability of visiting off- and online stores will be
compared. The influence of online shopping on
overall demand distribution will be determined.
Patterns of distribution of the demand of end-con-
sumers among retailers in the zone of their resi-
dence will be found.

1.2 Technology of online shopping

The total time taken to make a purchase via the Inter-
net is calculated by the formula:

urch com, ! mov
T/ =T 4T (10)

where T,™" is the walking time to receive the goods,

hrs and 7, is the working at the computer time,
hrs.
The number of calories a person consumes when
shopping online is calculated by the formula:
KCal! =T"" -KCal™ +T" - KCal™ =
T"" (BMR/24)- MET., +T" -(BMR/24)- MET

walk comp
(1)
where KCaZO'W is the number of calories a person

consumes when buying goods online (working on PC,
tablet, cell phone, etc.), kcal; MET, , the metabolic

equivalent of task (while walking), kcal; MET,,,

the metabolic equivalent of task (while working at a
computer), kcal.; and BAMR is the basic metabolic
rate in 24 hrs, kcal.

In BMR calculations, the Mifflin-St. Jeor formula was
used for different sexes (Mifflin, 1990). When calcu-
lating MET, reference data from the following
sources were used: Jetté, Sidney, and Bliimchen
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(1990) and Ainsworth, et al. (2000). The cost of hu-
man energy was estimated using the formula pre-
sented in Halkin (2018) and Galkin, et al. (2020).

2 Results
2.1 Experiment
To study the patterns of consumption of goods via the

Internet, six online stores were selected that special-
ized in delivering products to the consumer. All of

) o) b

MNexapra DpyxTn Ta Monoune i M'aco, Puba,

them were characterized by different costs of the
“consumer basket,” web page interfaces, range, and
cost of delivery. Online stores such as “Rost”, “Tavria
B”, “Produktoff”, “Metro”, “Vitok” and “Gastronom”
were presented. An example of one of the online
stores is presented in Fig. 2.

Information on the range and cost of delivery is
presented in Table 1.
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Figure 2. Example of an online store interface (Source: https://metro.zakaz.ua/)

Table 1. General information about online stores (Source: Own study)

Online store A B C D E F Average meaning
Delivery cost, UAH 15 25 26 23 12 50 25.17
Assortment, units 1830 | 22,870 11,250 10,000 1360 1960 -

At the next stage, respondents were invited to make
purchases online. The market of food products
included in the consumer basket was considered as the
labor market. Shopping mobility was considered as
a leisure time action. The consumer basket is an
approximate estimated set, the range of goods that
characterizes the typical level and structure of
monthly (annual) consumption of a person or family.
This set was used to calculate the minimum consumer

budget (subsistence level), based on the value of the
consumer basket at current prices.

The consumer basket also serves as a basis for
comparing estimated and real levels of consumption,
as well as a basis for determining the purchasing
power of currencies. The participants of the
experiment had to go to the website of the online store
and add to the “basket” the products included in the
consumer basket, place an order for delivery, and after
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a while receive the order at the place of residence.
Delivery time itself was not tracked. The main
indicators were the time and number of calories
burned.

Time costs were determined by timing. Walking time
is defined as a constant for all online stores, as the
walking time to get the delivery at the door or at
the entrance will be the same in all cases.

The results of time spent are presented in Table 2.

The results of calorie expenditure according to the
time spent on the computer and the Mifflin-St. Jeor
formula (Miftlin, 1990) are presented in Table 3.

The cost of time of the buyer in monetary terms and
energy costs of the consumer in monetary terms as

a result of the purchase via the Internet are presented
in Table 4.

Table 2. Time-consuming results (Source: Own study)

Online store Working time hi.'; the computer Whilsk(i:f ntsigle Online shl(])riping time
A 0.23 0.02 0.25
B 0.30 0.02 0.32
C 0.37 0.02 0.38
D 0.22 0.02 0.23
E 0.22 0.02 0.23
F 0.18 0.02 0.20
Average meaning 0.23 0.02 0.25

Table 3. Calories consumption (Source: Own study)

The amount of energy consump- | Values of energy expendi- | Values of energy costs
Online store tion when working ture during walking during online purchases,

on a computer, kcal (const) kcal

A 21.3 2.8 24.1

B 27.4 2.8 30.2

C 335 2.8 36.3

D 19.8 2.8 22.6

E 19.8 2.8 22.6

F 16.7 2.8 19.5
Average meaning 23.1 2.8 25.9

Table 4. Results of consumers’ cash expenditures from online purchases (Source: Own study)

Cost estimate of the amount of . . .
time spent in the process of mak- Cost estimate of the energy expenditure of | Delivery
Online store ine purchases over the Intermnet the human body in the process of shopping cost,
&P UAH ’ via the Internet, UAH UAH
A 8.25 0.27 40.00
B 10.44 0.34 60.00
C 12.64 0.41 50.00
D 7.70 0.26 50.00
E 7.70 0.26 30.00
F 6.60 0.22 70.00
Average meaning 8.89 0.29 50.00
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The cost of 1 hr of the consumer was calculated
for the level of the average salary in the country,
that is, 8093.35 UAH/month ($ 300) in Ukraine (Ko-
lodii, 2020).

2.2 Case study

The retailer’s service area has been set up according
the influence of end-consumers (Verroios, Efstathiou
and Delis, 2011), trip-based approach (Russo
and Comi, 2012), and the geographic characteristics
of the territory (Comi, 2020). Considering the influ-

Figure 2. Trading area (Source: Own study)

Presented trading zone analysis (Fig. 3) indicates
a large cluster of retailers in it — 11 units. Twenty-five
retailers are not included in the service area
and waived after correction. According to this, it is
possible to determine the area, quantity of inhabitants,
end-consumers’ income and behavior, distances from
buildings to each retailer, etc.

In Table 5 is presented distance from the building area
to the retailer by air and along the road. The trip-based
method was used for customer movement calculations
(Galkin, et al., 2019b).

Table 5 shows the distances from neighborhoods to
shopping facilities by air and along the road, as well
as for the option from the online store — L. For the
online store, the value of the nonlinearity coefficient
was not calculated, so its value is 1. According to
the approach given in Halkin (2020), calculations
of other parameters and indicators to determine

\\\\\\\

ence of these parameters will allow adjusting the lim-
its of the retailer’s service area, which will more ac-
curately evaluate the demand. The presented zone is
the basis for gathering socioeconomic information
about the service area (Galkin, et al., 2019a). Taking
into consideration the influence of these parameters
will allow to adjust the boundaries of the service area.
In order to estimate the boundaries, an algorithm is
used, which consists of five stages (Halkin, 2020).
The area of research was selected according to a pre-
vious research (Figs 2 and 3). The study area was cho-
sen based on the density of the building and the
presence of shopping facilities and an online store.

Figure 3. Adjusted trade area:
..., 8 —zones; A, .., G — stores (Source: Own study)

the probability of choosing a purchase option were
performed. The results are presented in Table 6.

For an online store, travel time refers to the time
a person spends on getting an order. Its value was
equal to 0.02 hr, that is, 1 min. The time for sales
service for the online store was equal to the time spent
working on the computer and was 0.23 hr, that is, 15.2
min. The total time for online shopping was equal to
0.25 hr.

The results of the calculations showed the effect of the

additional option on the probability of choosing exist-

ing options:

1) as the number of options increases, the average
probability of selecting an option will decrease;

2) e-commerce development in the study area does
not exceed 7%, and
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3) e-commerce is less likely because it has a higher
cost compared to retailers since it involves deliv-
ery.

Retailers D and G will have the highest probability of

visiting and retailer B the lowest due to high general-

ized costs for them — without the Internet delivery
channel (according to Halkin, 2020). With the addi-
tion of the Internet, retailers D and G remain the most

attractive and the least attractive option is L — e-com-
merce. Less-attractive Internet options are associated
with the poor development of this market in Ukraine.
The study was conducted at the end of 2019 before the
coronavirus pandemic. This also contributed to the re-
sult. Households traditionally walk to grocery stores
(Zatonatska, et al., 2019)

Table 5. Matrix of distances from neighborhood to retailers (Source: Own study)

Neighborhood number
Retailer (TO) Marking 1 2 3 4 5 6 7 8 9
By air, km
Silpo A 0.68 045 | 1.05 | 1.11 | 0.88 | 1.23 | 1.83 | 229 1.67
Market B 1.39 | 055 | 044 | 1.66 | 099 | 0.79 | 230 | 2.6l 1.46
Digma C 040 | 096 | 1.66 | 035 | 097 | 1.63 | 1.10 | 1.62 1.65
ATB D 066 | 044 | 112 | 070 | 053 | 1.14 | 1.38 | 1.76 1.24
Digma E 1.57 | 070 | 036 | 1.63 | 0.64 | 020 | 2.00 | 223 | 092
ATB F 1.60 | 0.77 | 035 | 1.65 | 0.66 | 0.17 | 2.04 | 226 | 092
ATB G 1.08 1.02 | 140 | 0.66 | 050 | 1.16 | 0.89 | 1.21 0.92
Chudo H 1.35 1.88 | 238 | 0.73 | 1.50 | 2.16 | 036 | 0.85 1.80
ATB I 220 | 232 | 262 | 1.51 1.77 | 222 | 077 | 0.22 1.58
Grocer K 1.54 | 089 | 090 | 1.33 | 041 | 048 | 150 | 1.66 | 0.44
Online store L 0.66 1.63 | 248 | 220 | 2.16 | 2.89 | 2.64 | 330 | 3.20
By road, km

Silpo A 0.83 050 | 1.21 1.43 | 1.21 1.54 | 231 | 2.53 1.98
Market B 1.54 | 0.61 | 044 | 2.09 | 1.21 1.21 | 2.86 | 2.97 1.54
Digma C 0.44 1.10 | 1.76 | 044 | 099 | 1.76 | 132 | 220 | 2.09
ATB D 0.88 066 | 143 | 0.77 | 055 | 132 | 1.76 | 1.87 1.65
Digma E 1.76 | 0.77 | 050 | 1.76 | 0.77 | 022 | 220 | 2.53 1.10
ATB F 1.76 | 0.88 | 050 | 1.76 | 0.77 | 022 | 220 | 2.53 1.10
ATB G 1.32 1.10 | 1.76 | 0.77 | 055 | 132 | 1.10 | 1.32 1.10
Chudo H 1.65 220 | 264 | 077 | 1.76 | 242 | 044 | 0.99 1.87
ATB I 242 | 253 | 308 | 1.76 | 1.87 | 253 | 099 | 033 1.76
Grocer K 1.76 1.21 | 1.10 | 143 | 055 | 050 | 1.65 | 1.87 | 0.50
Online store L 0.66 1.63 | 248 | 220 | 2.16 | 2.89 | 2.64 | 3.30 | 3.20
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Table 6. Probability of visiting retailers taking into account the online store (Source: Own study)

Retailer District number, UAH 5
1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9 10 11
A 0.0148 | 0.0106 | 0.0076 | 0.0193 | 0.0089 | 0.0051 | 0.0116 | 0.0097 | 0.0013 | 0.0888
B 0.0112 | 0.0093 | 0.0083 | 0.0156 | 0.0079 | 0.0052 | 0.0099 | 0.0085 | 0.0013 | 0.0772
C 0.0159 | 0.0088 | 0.0064 | 0.0238 | 0.0086 | 0.0045 | 0.0137 | 0.0110 | 0.0013 | 0.0940
D 0.0170 | 0.0121 | 0.0083 | 0.0250 | 0.0116 | 0.0058 | 0.0145 | 0.0120 | 0.0016 | 0.1079
E 0.0114 | 0.0096 | 0.0091 | 0.0167 | 0.0095 | 0.0069 | 0.0111 | 0.0097 | 0.0015 | 0.0854
F 0.0130 | 0.0110 | 0.0111 | 0.0189 | 0.0112 | 0.0085 | 0.0124 | 0.0108 | 0.0018 | 0.0986
G 0.0149 | 0.0101 | 0.0077 | 0.0254 | 0.0118 | 0.0059 | 0.0169 | 0.0141 | 0.0018 | 0.1085
H 0.0121 | 0.0070 | 0.0055 | 0.0214 | 0.0075 | 0.0040 | 0.0173 | 0.0136 | 0.0012 | 0.0897
I 0.0109 | 0.0070 | 0.0057 | 0.0192 | 0.0078 | 0.0044 | 0.0173 | 0.0193 | 0.0015 | 0.0930
K 0.0124 | 0.0098 | 0.0085 | 0.0195 | 0.0112 | 0.0069 | 0.0134 | 0.0118 | 0.0020 | 0.0954
L 0.0089 | 0.0059 | 0.0051 | 0.0131 | 0.0057 | 0.0036 | 0.0095 | 0.0087 | 0.0010 | 0.0614

> | 0.1423 | 0.1011 | 0.0832 | 0.2179 | 0.1016 | 0.0607 | 0.1477 | 0.1292 | 0.0163 1

2.3 Determination of an equivalent distance
at which it is still possible to shop online
or visit a store in the traditional way

The distance from the area of residence of end-con-
sumers to the retailers is a significant factor that af-
fects the costs when choosing a particular purchase
option. Increasing the specified distance reduces
the probability. It is advisable to determine the dis-
tance at which the end-consumer does not care which
option to use — the Internet or traditional purchases.
For a distance exceeding this value, the end user
should choose e-commerce because its generalized
costs will be lower than with traditional purchases.
Thus, it is possible to conclude that the generated
costs for comparable schemes of distribution (on and
off-line) are equal for set group of parameters.

To assess the profitability of online purchases, the

sum of two indicators was calculated (energy and time
costs in monetary terms):

ij — QY ij

e  =0'+0

call+time

(12)

Fig. 4 presents a comparative graph of the total cost
of purchase in a regular store and the cost of delivery

when ordering products via the Internet (50 UAH),
while the cost of the consumer basket was not taken
into account (Table Al).

With a delivery cost of 50 UAH, the percentage of op-
tions below the delivery cost was 93.02%, that is,
80 points; 6 points were above this mark. It is possible
to draw a conclusion that at the cost of delivery of 50
UAH to inhabitants of the area of research, it 1s more
favorable to make purchases independently, without
using delivery. As the affluence of families and the
cost of time increase, the number of end users who
choose e-commerce will increase, which is also con-
firmed in such studies.

Different areas (service areas) have different mean-
ings of the factors that describe them. Thus, the pop-
ulation living in a particular area, the level of their
income and the expenditure of residents, and the
prices of goods from retailers determine the potential
market share (Fatoki, 2020). Taking into account
the parameters of cities (density of the transport net-
work, the level of motorization and population den-
sity, the size of the service area) allows us to generate
technologies for the promotion of freight flows
for different levels of the country, region, or city
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Figure 4. Cost expression of consumer costs associated with the purchasing process (Source: Own study)

@— Total costs (sum of energy and time costs) in monetary terms, UAH

— Delivery cost when ordering via the Internet, UAH

The level of organization of the competitive environ-
ment can facilitate or complicate the acquisition pro-
cess and affect the fatigue and emotional state of
buyers. The environment is characterized by eco-
nomic, technological, political, demographic, and nat-
ural processes in it.

3 Discussion and conclusions

The relevance of this article is proven on the basis
of trends in e-commerce and retail around the world.
An analysis of methods of forming demand for goods
was made. It is established that the change of patterns
of probability of choosing the option to purchase
goods among end-consumers with and without the
presence of e-commerce is a relevant research topic,
especially in a pandemic. A scientific method to de-
termine share has been generated.

Research of patterns of demand for goods of visiting
off- and online stores were identified. . Six online
stores specializing in the delivery of products to the
consumer were selected and an imitation of the pur-
chase of goods from the consumer basket was made.
The main costs that preceded this type of purchase of
goods were calculated, namely, energy, time, and
money. In the next stage, a questionnaire survey of
Kharkiv residents on the volume of purchases
of goods via the Internet was conducted.

In the case study, the study area was selected, which
included nine neighborhoods with different forms
of development, 10 food supermarkets, and one
online store. The formulas were used to determine the
direct (costs of purchasing goods from consumer bas-
ket) and indirect (time and energy) costs borne by the
buyer in a particular type of purchase.

Based on the generated costs, the probability of visit-
ing shopping facilities by residents of the study areas
was determined. It was found that this probability
changes if we add an online store to the calculation.
For example, when calculating without an online
store, the probability of visiting store A was 0.0948,
and with an online store, it was 0.0888, that is, the dif-
ference was 6%. Also, the volume of e-commerce de-
velopment in the study area was set, the value
of which did not exceed 7% (i.e. 6 points).

In contrast to the existing approach, which took into
account only the trip-based approach, the proposed
one is based on a real calculation of the total costs
of end users. The range of variations of the presented
factors covers a typical residential area for the Ukrain-
ian city. The proposed approach can be applied to any
other city, expanding the range of variations. This
study provides a further explanation of the methods
of attractiveness of retail visits. The research pre-
sented in this article can be implemented in determin-
ing the probability of choosing a consumption option:
visiting a retailer or ordering goods online.
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4 Appendix A The sum of energy and time costs in monetary terms
(generalized costs).

Table Al. The amount of energy and time costs in monetary terms, UAH (Source: Own study)

. Cost estimation Cost estimate General
Measurement Route Distance, of human time expenses, of the amount of hgman expenses,
number km energy consumption,
UAH UAH
UAH

1 2 3 4 5 6
1 I-1-A 0.75 21.72 1.46 23.18
2 I-1-B 1.40 36.25 2.70 38.95
3 I-1-C 0.40 16.36 0.96 17.32
4 I-1-D 0.80 20.28 1.42 21.70
5 I-1-E 1.60 34.34 2.86 37.20
6 I-1-F 1.60 33.48 2.86 36.34
7 I-1-G 1.20 26.30 2.07 28.36
8 I-1-H 1.50 32.16 2.55 34.71
9 I-1-1 2.20 44.17 3.87 48.04
10 I-1-K 1.60 29.61 2.74 32.35
11 I-2-A 0.45 18.03 1.07 19.10
12 I-2-B 0.55 23.38 1.36 24.74
13 I-2-C 1.00 25.08 1.87 26.96
14 I-2-D 0.60 17.19 1.10 18.29
15 I-2-E 0.70 20.89 1.45 22.34
16 I-2-F 0.80 20.82 1.54 22.36
17 1-2-G 1.00 25.17 1.95 27.12
18 I-2-H 2.00 40.22 3.39 43.61
19 [-2-1 2.30 46.02 4.06 50.08
20 -2-K 1.10 20.00 1.73 21.73
21 I-3-A 1.10 27.27 2.04 29.30
22 I-3-B 0.40 21.45 1.15 22.60
23 I-3-C 1.60 35.78 2.99 38.77
24 I-3-D 1.30 27.30 2.15 29.45
25 I-3-E 0.45 16.13 0.96 17.08
26 I-3-F 0.45 14.86 0.92 15.78
27 I-3-G 1.60 31.28 2.59 33.87
28 I-3-H 2.40 47.75 4.18 51.92
29 I-3-1 2.80 50.76 4.56 55.32
30 I-3-K 1.00 19.91 1.72 21.63
31 I-4-A 1.30 28.55 2.17 30.73
32 1-4-B 1.90 40.77 3.18 43.94
33 I-4-C 0.40 15.94 0.92 16.85
34 I-4-D 0.70 20.52 1.44 21.96
35 I-4-E 1.60 35.12 2.94 38.06
36 I-4-F 1.60 34.26 2.95 37.20
37 I-4-G 0.70 19.74 1.38 21.12
38 I-4-H 0.70 22.19 1.51 23.70
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Continuation of Table Al
1 2 3 4 5 6
39 1-4-1 1.60 33.60 2.77 36.37
40 [-4-K 1.30 26.26 2.38 28.65
41 I-5-A 1.10 25.18 1.82 27.00
42 I-5-B 1.10 30.35 2.09 32.43
43 I-5-C 0.90 25.02 1.87 26.89
44 I-5-D 0.50 17.71 1.15 18.85
45 I-5-E 0.70 20.08 1.37 21.45
46 I-5-F 0.70 19.17 1.37 20.54
47 I-5-G 0.50 17.09 1.10 18.20
48 I-5-H 1.60 34.29 2.77 37.06
49 I-5-1 1.70 37.47 3.17 40.64
50 I-5-K 0.50 12.51 0.95 13.46
51 I-6-A 1.40 30.35 2.36 32.71
52 1-6-B 1.10 27.86 1.83 29.68
53 I-6-C 1.60 35.31 2.94 38.25
54 1-6-D 1.20 27.42 2.16 29.58
55 I-6-E 0.20 13.12 0.64 13.75
56 I-6-F 0.20 11.84 0.60 12.44
57 I-6-G 1.20 27.33 2.17 29.51
58 1-6-H 2.20 44.37 3.83 48.20
59 I-6-1 2.30 44.58 3.91 48.49
60 1-6-K 0.45 13.10 1.01 14.10
61 I-7-A 2.10 39.54 3.32 42.87
62 I-7-B 2.60 50.58 4.20 54.79
63 I-7-C 1.20 27.38 2.12 29.50
64 I-7-D 1.60 31.21 2.56 33.78
65 I-7-E 2.00 40.93 3.55 44.47
66 I-7-F 2.00 40.22 3.57 43.79
67 I-7-G 1.00 23.43 1.77 25.20
68 I-7-H 0.40 16.87 0.95 17.83
69 I-7-1 0.90 22.45 1.60 24.05
70 I-7-K 1.50 28.86 2.66 31.52
71 I-8-A 2.30 46.38 4.03 50.41
72 I-8-B 2.70 55.14 4.68 59.82
73 I-8-C 2.00 35.66 2.98 38.64
74 I-8-D 1.70 36.75 3.14 39.89
75 I-8-E 2.30 44.55 3.93 48.48
76 I-8-F 2.30 43.69 3.93 47.63
77 1-8-G 1.20 28.09 2.25 30.34
78 I-8-H 0.90 24.26 1.72 25.98
79 I-8-1 0.30 14.36 0.76 15.12
80 I-8-K 1.70 31.45 2.93 34.37
81 I-9-A 1.80 37.02 3.06 40.08
82 1-9-B 1.40 37.33 2.82 40.15
83 1-9-C 1.90 35.99 3.02 39.01
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Continuation of Table Al

1 2 3 4 5 6

84 I-9-D 1.50 29.27 2.36 31.62
85 I-9-E 1.00 24.46 1.83 26.29
86 [-9-F 1.00 23.28 1.80 25.08
87 [-9-G 1.00 23.86 1.81 25.67
88 I-9-H 1.70 38.78 3.24 42.02
89 [-9-1 1.60 34.69 2.88 37.57
90 [-9-K 0.45 12.61 0.96 13.56
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