Journal of
Theoretical and Applied
Electronic Commerce Research

Article
Rural E-Customers’ Preferences for Last Mile Delivery and

Products Purchased via the Internet before and after the
COVID-19 Pandemic

Malgorzata Markowska (7, Jakub Marcinkowski >*{, Maja Kiba-Janiak 2" and Danuta Strahl 3

Department of Regional Economy, Wroclaw University of Economics and Business, Komandorska 118/120,
53-345 Wroclaw, Poland

Department of Strategic Management and Logistics, Wroclaw University of Economics and Business,
Komandorska 118/120, 53-345 Wroclaw, Poland

Department of Management, WSB University, Cieplaka 1C, 41-300 Dabrowa Gornicza, Poland

*  Correspondence: jakub.marcinkowski@ue.wroc.pl

Abstract: The purpose of this paper is to assess the impact of the COVID-19 pandemic on rural
e-customers’ preferences in terms of last mile delivery and products purchased via the Internet. This
paper is based on the theory of last mile delivery (with a strong focus on the methods of delivery) and
customers’ preferences. It combines both theories to fulfil the paper’s goal. In the paper, the literature
review and multivariate data analysis of rural e-customers in Poland were used. The hypothesis
states that there is a requirement for different last mile delivery solutions in rural areas than in urban
areas in Poland. The research was carried out on a sample of 1071 adult Poles, who are residents of
rural areas, using the standardized and structured computer-assisted interview (CAWI). The authors
used the chi-square independence test, the Student t-test, one-way analysis of variance (ANOVA),
regression models, and logistic models. The research shows that more than 60% of respondents living
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in rural areas order goods purchased online with a home delivery method and that online shopping
preferences’ changes are not so significant after the occurrence of COVID-19. Both before and after
the pandemic, rural e-customers made online purchases most often 2-3 times a month. Nevertheless,
some differences in the preferences of rural e-customers in terms of last mile delivery and purchasing
preference can be seen considering their age, gender, or family size. The survey found that smaller
families were more likely to choose free home delivery with a free return after the pandemic. The
research presented in this paper provides essential information for courier companies, stores, and
online platforms alike. Knowledge of preferences and their changes after the occurrence of COVID-19
can support the reorganization of last mile delivery to meet the needs of e-customers and to adapt to
the increasing demands for sustainable transportation.
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1. Introduction
1.1. E-Commerce Market and the COVID-19 Pandemic

The e-commerce market faced fast-growth since the beginning of the COVID-19
pandemic [1]. Such a situation shifts e-customers behaviour which results in the necessity
of structural changes in various last mile delivery stakeholders. Those changes were only
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enhanced by the pandemic—the constant tendency of the increased deliveries in the e-
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commerce market was a result of the congestion, air pollution, noise, and challenges in
ensuring the quality of life [2]. Currently, e-customers, both in cities and rural areas, started
to make online purchases more frequently. E-shops and CEP companies (courier, express,
Attribution (CC BY) license (https:// and parcel) modified their business models offering a wider range of products available
creativecommons.org/licenses /by / to buy via the Internet and a diversified method of delivery based on the e-customers’
40/). expectations. It is all the more justified due to the value of the e-commerce market increase
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that makes Poland the third top European country in terms of online purchases increase
since the beginning of the COVID-19 pandemic [3].

The literature faces a huge increase in publications focusing on last mile deliveries in
cities [4-10]. However, there is less research focusing on rural last mile deliveries [11-15].
The rural logistics perspective on the last mile delivery in the e-commerce market can be
treated as “planning, implementing, coordinating, and controlling processes in rural areas
related to the last mile delivery of goods purchased online” [11]. COVID-19 has exacerbated
the spatial exclusion of people living in rural areas, and thus, has led to greater interest in
online shopping among this social group, and has influenced changes in their preferences
for choosing the delivery method for goods purchased online. Nonetheless, there is no
doubt that the e-commerce market is influenced by the COVID-19 pandemic [1].

1.2. Rural Areas

The definition of rural areas came from the Polish Statistical Office [16], and is based
on the territorial division of the country using identifiers of the National Official Register
of the Territorial Division of the Country (TERYT). Therefore, rural areas are areas beyond
the administrative borders of cities, which consist of rural communes and rural parts of
urban-rural communes. Rural areas cover 93% of Poland’s area and are inhabited by 40% of
the population (as of 2020). In those areas, there is a higher percentage of the pre-working
age population, thus, rural inhabitants are younger than the urban population in Poland
(median age 39.8 vs. 42.8). The economically active population is over half of the people
aged 15 years and older. There is also a higher employment rate than in urban areas (54.5%
vs. 54.2%) and an unemployment rate in the pre-COVID era (3.3% vs. 3.1%). Most people
in rural areas work in companies in the production sector, every third in the services sector,
while agriculture has lower shares. Interestingly, the available income per capita in rural
areas increased in the last 10 years of over 25%, but it is still lower than in urban areas of
Poland. There is also a difference in the Gini coefficient (0.310 vs. 0.301). In Polish rural
areas, there are disproportions in access to services and infrastructure in comparison to
urban areas, e.g., access to a mobile network is a bit lower (97.6% vs. 98.3%). There is
also an underdeveloped manner of public services (e.g., education and health) and private
investments (more data and information regarding the state of the Polish rural areas in [16]).
All of the above constitutes an interesting field of research composed of various gaps.

1.3. Research Aim and Procedure

Therefore, this paper fulfils a research gap, which is the lack of identified preferences
of spatially excluded e-customers living in rural areas in terms of their choice of method of
delivery for goods purchased online.

The research aims to assess the impact of the COVID-19 pandemic on rural e-customers’
preferences in terms of last mile delivery and products purchased via the Internet. The au-
thors developed three research questions: (a) what are the preferences of rural e-customers
concerning online purchases (types of products)? (b) what are the choices of the methods
of delivery of purchased products? and (c) what are changes in the frequency of purchases?
The above-mentioned questions tend to narrow the research aim and fulfil the research gap.
They will help understand how online purchases have changed among rural e-customers
after the onset of COVID-19, and what method of delivery is preferable for online purchases
in rural areas. Finally, it will allow for the defining of the managerial implications of the
existing last mile delivery preferences of rural e-customers (see research methodology in
Figure 1). Therefore, the authors of the paper formulate the following hypothesis: there is
a requirement for different last mile delivery solutions in rural areas than in urban areas
in Poland.
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Figure 1. Research methodology (own elaboration).

In the paper, the literature review and multivariate data analysis of rural e-customers
in Poland were used. The research was carried out on a sample of 1071 adult Poles,
residents of rural areas, using the standardized and structured computer-assisted interview
(CAWI) in April 2022. The authors used the chi-square independence test, the Student
t-test, one-way analysis of variance (ANOVA), regression models, and logistic models.

The remaining part of the paper is structured as follows: the second section contains a
literature review, the third one material and methods, then results, discussion, and finally,
summary with conclusions.

2. Literature Review
2.1. Sustainable Last Mile Delivery Context

For the past few years last mile delivery issues in the e-commerce market have become
increasingly important [9,17], especially due to its focus on the sustainable context that in
cities concerns the “planning, implementing, coordinating, and controlling of processes
on urbanized areas related to the last mile delivery of goods purchased online with the
accompanying information, to reduce costs, reduce environmental degradation and increase
road safety, obtained as a result of a compromise developed among the diverse preferences
of stakeholders” [5]. Due to increasing online shopping and changing expectations of
e-customers [18], courier companies face many challenges. This requires courier companies
to be aware of customers’ last mile delivery and purchasing preferences to fulfil their needs.
This issue became even more important after COVID-19 occurred. Since that time, a wide
range of disruptions for supply chains, including last mile delivery, had been seen in the
demand and supply sides [19-22]. Discussion on methods of delivery during the COVID-
19 pandemic is visible in the subject literature. It is mainly due to the huge increase in
online purchases as a result of the mobility restrictions (no possibility to go to the physical
store) implemented during lockdowns. Thus, people’s preferences focused on staying
home rather than going to physical stores [23], which makes a substantial change in urban
mobility [24].
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2.2. Methods of Delivery in the E-Commerce Market

Methods of delivery can be grouped into two main categories: home deliveries and
out-of-home deliveries. Home delivery, also called door-to-door delivery, requires e-
customers to be present at the place of the delivery [25], such as at home, workplace,
or neighbour’s home [25,26]. Such deliveries are preferable in rural areas as a result of
the well-operating structure of logistics service providers [27]. On contrary, out-of-home
delivery is defined as a shipment to a convenient place of delivery for the e-customer [25],
such as a parcel locker [17,28], home parcel drop box [8], drop off point [25,29], or click
and collect [30,31]. Parcel lockers are very popular in Poland, and, what is interesting
cognitively, could lower delivery costs in both urban and rural areas [15]. More in-depth
categories of methods of delivery for rural e-customers in Poland have been presented
by Markowska and Marcinkowski [11], who distinguished three methods within home
deliveries (by courier, by the post office, and free home delivery with the possibility of
free return), and four methods within out-of-home deliveries (parcel locker, pickup at the
post office, click and collect, and kiosk/shop or other pickup point). Nonetheless, there
is a different perspective on the sustainability of delivery methods in rural and urban
areas. While parcel lockers are treated as sustainable in cities [25], in rural areas, it can
be home deliveries, which is a result of the lower density of collection points (and parcel
lockers) and a higher percentage of dedicated trips required by rural inhabitants. Such a
situation increases the external costs of transport for rural e-customers. Especially when
low-density levels, demographics, and socioeconomic dimensions impose challenges in
last mile delivery [14].

The existing research in the subject literature suggests a difference in the preferred
method of delivery in pre-pandemic and after COVID-19 periods. In the pre-pandemic
period, innovative solutions in the method of delivery focused on parcel lockers and
crowdsourcing logistics [32]. Nonetheless, several innovative solutions in last mile delivery
have been implemented as a consequence of the COVID-19 pandemic, e.g., the so-called
mobile warehouse that is seen as an effective solution to last mile delivery challenges
during the pandemic [33]. Such a mobile warehouse could be treated as a mobile hub or
parcel locker located in a place of increased demand for deliveries.

2.3. E-Customers’ Behaviours in the E-Commerce Market

The COVID-19 pandemic resulted in a change in e-customers’ behaviours, e.g., in-
creased online shopping is visible through doubled parcels delivered in the case of Madrid,
Spain [24]. The wide impact of the pandemic on the economy forced stakeholders of the
last mile delivery to implement alternative (and innovational) solutions. Most of all, last
mile deliveries in the e-commerce market started to be contactless and safe for e-customers.
Introducing a mobile application to pick up packages in parcel lockers is a solution that
increased the security of e-customers [34]. The implementation of autonomous delivery
robots increased both safety and improved low-carbon logistics [35]. Artificial intelligence
can enhance supply chain resilience in ensuring last mile delivery while the other four
areas refer to transparency, personalized solutions, minimizing the impact of disruptions,
and facilitation of agile strategies [36]. Nonetheless, robotic automation is important since
the beginning of the COVID-19 pandemic due to contactless deliveries and flexibility [37].
On the other hand, crowd shipping gained popularity by fulfilling heterogenous delivery
requests—"occasional drivers with destinations far from the depot reduce the cost by over
30%, while occasional drivers with destinations that are near the depot reduce the cost by
20%" [23].

The literature distinguishes a few impactful criteria for e-commerce since the beginning
of the COVID-19 pandemic, which are delivery time, order fulfilment, the convenience
of payment, and real-time tracking [38]. Accordingly, analyses focus on changes in the
different types of products ordered via the Internet. Such an analysis can be focused on,
e.g., the impact of e-groceries increase on the environment. One research indicated that
e-customers react differently to various alternative grocery shopping channels and delivery
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preferences such as self-delivery, home delivery, or click and collect [39]. Management
innovation has become an important link in the context of the role and the place of e-
customers in last mile deliveries [40].

2.4. Implication for the Research

The state-of-the-art informs that there are different perspectives on the last mile de-
liveries in urban and rural areas. However, they are both similarly founded on the same
categories of methods of delivery and the COVID-19 impact, there are different motives
for choosing a particular method. It is a result of the spatial exclusion of rural e-customers,
different socioeconomic perspectives, and local infrastructure investments. Serving rural
markets efficiently requires some solutions in the field of frequency of deliveries, sup-
porting out-of-home methods of delivery, payment options, outsourcing, flexibility with
stakeholders’ relations, and focus on the individual rural e-customer [14]. Meeting their
needs and reviving infrastructure construction is also suggested by [40]. However, among
the most impactful criteria since the onset of COVID-19 are delivery time, order fulfilment,
payment method, and real-time tracking [38].

The research in the paper was undertaken based on the above-mentioned literature
review on three levels: (a) preferences of rural e-customers, (b) methods of delivery, and
(c) frequency of purchases. Those levels are addressed with the three research questions
presented in the introduction section.

3. Material and Method
3.1. Research Questions and Sample

The research aims at assessing the impact of the COVID-19 pandemic on rural e-
customers’ preferences in terms of last mile delivery and products purchased via the
Internet. The authors developed three research questions: (a) what are the preferences
of rural e-customers concerning online purchases (types of products)? (b) what are the
choices of the methods of delivery of purchased products? and (c) what are changes in the
frequency of purchases? The research was carried out as part of a project in which a group
of researchers cooperated with, among others, the Wroclaw University of Economics and
Business, Copenhagen Business School, and other members of the European consortium
(educational and research institutions from Poland, Sweden, Germany, Italy, Spain, Czech
Republic, Denmark, and Norway). Residents of rural areas in Poland were asked about
previous experiences related to online shopping (before the COVID-19 pandemic) and
changes in their preferences since the pandemic occurred. Respondents were asked about
choices regarding the methods of delivery of products purchased online and the types of
products they buy via the Internet. The research was carried out on a sample of 1071 adult
Poles, residents of rural areas, using the standardized and structured computer-assisted
interview (CAWI) method in April 2022.

When selecting respondents for the study, quota selection was applied to the stratum.
Such a method of selecting units for the study allows for a quasi-representative sample.
During the study, the place of residence (a village located in one of the 16 provinces in
Poland), and their gender and age were controlled. The structure of the sample in terms of
these three selection criteria corresponds to the structure of the population.

The inhabitants of Lubuskie (2.3% of all), Opolskie and Podlaskie (3.1% each), Zachod-
niopomorskie (3.2%), and Warmirisko-Mazurskie (3.8%) provinces had the smallest share
in the sample, while the largest, with more than 10% inhabitants had Wielkopolskie (10.6%),
Matopolskie (11.3%), and Mazowieckie (12.5%) provinces.

During the assessment of the changes in the preferences of rural e-customers, as to the
choice of the method of delivery and the products purchased online before and after the
COVID-19 pandemic, the following statistical features were used:

e gender: in the study group there were 528 men and 543 women,
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e  age: age groups (18-24, 25-34, 3544, 45-54, 55-64, and 65 years old) as a continuous
variable (number). Most people are in the groups 3544 years old and 65 years old
and older (nearly 20% each), and the average age of the respondents is 46.2 years,

e  education level, according to the following variants: lack of formal education, upper
primary school, high school, bachelor’s degree, master’s degree, professional title,
engineer, a doctoral degree, other. More than half of the respondents were graduates
of secondary schools,

e number of persons in the rural household: 1, 2, 3,4, 5, 6, 7, 8, and 9. More than twenty
per cent of households were two-(27.4%), three-(23.0%), and four-person (23.3%),

e the population in the place of residence: <500, <1000, <2000, <3000, <5000, and <20,000.
A total of 75% of the respondents lived in rural areas of up to 3000 inhabitants,

e the number of neighbours living within a radius of 150 m in the following classes: less
than 7, 7-10, 11-20, and 21-99, and more than 100. A total of 34.6% were respondents
indicating that 21-99 people were living within a radius of 150 m.

The research aims identified at the beginning of the section tend to identify factors
relevant to the examined attitudes of rural e-customers as to the choice of the method
of delivery, the change in the frequency of online purchases, and the type of products
purchased via the Internet before and after the COVID-19 pandemic. A comprehensive
description of the research sample was presented in [11].

3.2. Research Methodology

Respondents” answers to the presented-above questions were coded as dummy vari-
ables. In the case of answering the question about the use of different ways of picking up
the parcel when out-of-home delivery is conducted, only those respondents who previously
declared that they knew about the existence of a given method of delivery were considered,
hence in the tables illustrating the results, the total number of observations does not have
to be the same. The basic significance level was alpha = 0.05; however, significant variables
at the level of alpha = 0.1 were also qualified for the initial list of explanatory variables in
the models.

In the identification of relationships between qualitative variables, the chi-square
independence test was used. If, for the approach using all variants of qualitative variables,
at least poor statistical significance was obtained (0.05 < p < 0.1), the appropriate percentages
in the contingency table were analysed, and certain variants (classes) were combined. In
the case of comparing two groups in terms of a quantitative feature (they were usually
created based on selecting/not selecting a given response option by the respondent), the
Student t-test for two average values was applied, using a separate variance estimation
for both groups. For these data, a large sample size allowed us to use the properties of the
robustness of this test to possible deviations of the distribution of the examined features
from the normal one.

Regarding the comparison of the means calculated for at least three groups, a one-way
analysis of variance (ANOVA) was used. With overall significance, an attempt was also
made to combine the classes of the grouping variable with similar mean values. The
strength and direction of the relationship between quantitative variables were assessed by
the coefficient of linear correlation and testing for its significance. Regression models were
built for factors demonstrating statistical significance. Logistic regression for explanatory
dummy variables and linear regression for quantitative variables.

4. Results of Rural E-Customers’ Behaviour on the E-Commerce Market
4.1. Familiarity with Methods of Delivery

Rural e-customers’ answers to questions about methods of delivery were used as
variables characterizing the attitudes related to online purchases, i.e., the choice of the
type of products and the method of delivery in the period before and after the COVID-19
pandemic occurred (in brackets the percentages are given—the first counted from the total
number of respondents, and the second from those who know the number of indications):
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home delivery: courier directly to home/work (known—92.1/used—94.7),

home delivery: by post office directly to home/work (known—70.9/used—83.1),

out-of-home delivery: pickup in a parcel locker (known—=84.4/used-89.2),

out-of-home delivery: pickup at the post office (known—63.8/used—63.7),

out-of-home delivery: pick up in the store where the online purchase was made (click

and collect) (known—46.5/used—>53.4),

e out-of-home delivery: pickup at a kiosk/shop or another collection point (known—
50.8/used—64.0),

e  home delivery: free home delivery with free return option (known—>51.7 /used—61.0).

4.2. Frequency of Online Purchases

The frequency of purchases made by rural e-customers in the period before and after
the COVID-19 pandemic occurred was also assessed (see Table 1).

Table 1. Buying frequency before and during the COVID-19 pandemic (own elaboration).

Online Purchases Frequency

Options Before COVID-19 After COVID-19

n % n %
Very rare (less than once a month) 169 (15.8) 133 (12.4)
Rare (once a month) 212 (19.8) 172 (16.1)
Sometimes (2-3 times a month) 490 (45.8) 471 (44.0)
Often (1-2 times a week) 152 (14.2) 226 (21.1)
Very often (more than two times a week) 48 4.5) 69 (6.4)

The decrease in the percentage of respondents declaring a given frequency of purchases
was noted in the indications of those who very rarely, rarely, and sometimes ordered products
via the Internet. On the other hand, the increase among those who bought often and very
often before the pandemic is noticeable. Consequently, changes in the share of online purchases
carried out by the rural e-customers in the specific types of products in the period before and
after the COVID-19 pandemic occurred were also examined (see Table 2).

In each type of product, the most indications concerned answer “no change,” from
61.2% for clothing to 78.1% for agricultural products. However, the total percentage
of indications increased (a little, increased, and significantly increased) for each type of
product in the following levels:

entertainment—17.9%,
clothing—27.6%,

furniture—12.5%,

free time—20.9%,

everyday products—23.3%,

RTV /household appliances—18.4%,
food products—15.8%,

garden articles—19.8%,

agricultural products—10.0%.

The research also assessed the change in the choice of the method of delivery of
products purchased via the Internet by rural e-customers after the COVID-19 pandemic
occurred (see Table 3). The same frequency of using particular methods of delivery since
the beginning of the COVID-19 pandemic as before is indicated by the largest number of
respondents. This ranges from 41.5% (pickup at a kiosk/shop or other pickup points) to
68.6% for courier delivery directly to home/work. One in four rural e-customers indicates
more frequent use of personal pickup in a parcel locker since the pandemic occurred. This
method of delivery minimized (or eliminated) the possibility of personal contact with the
courier or e-shop worker, but also allowed them to “break” the rules of isolation (rural
e-customer could get out of their homes to pick up the parcel by themselves).
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Table 2. Changes in online purchase frequency before and during the COVID-19 pandemic (own elaboration).

. Entertainment (e.g., . . Free Time (e.g., Everyday Products (e.g., RTV/AGD . Agricultural
Share of Online Purchases Electronic, Games) Clothing Furniture Hobby, Sport) Cosmetics) Appliances Food Products Garden Articles Products
Significant n 49 35 59 41 36 42 48 44 60
decrease %o (4.6) 3.3) (5.5) 3.8) (34) (3.9) (4.5) 41) (5.6)
D n 38 33 33 27 24 32 18 32 31
ecrease % (35) (3.1) (3.1) (2.5) (2.2) (3.0) (1.7) (3.0) (2.9)
Little d n 44 51 48 60 42 42 51 40 37
ittle decrease % 4.1) (4.8) (4.5) (5.6) (3.9) (3.9) 4.8) (3.7) (3.5)
No change n 748 655 797 720 720 758 785 744 836
8 % (69.8) (61.2) (74.4) (67.2) (67.2) (70.8) (73.3) (69.5) (78.1)
Little i n 135 194 102 152 161 139 124 158 73
ittle increase % (12.6) (18.1) 9.5) (14.2) (15.0) (13.0) (11.6) (14.8) (6.8)
I n 39 70 18 51 67 42 32 37 22
nerease % 36) (6.5) 1.7) 48) 6.3) 3.9 (3.0) 35) @1
Significant n 18 33 14 20 21 16 13 16 12
increase % (17) G (13) (19) 20) (15) (12) (15) (L
Table 3. Changes in the method of delivery of online purchases in rural areas during the COVID-19 pandemic (own elaboration).
Options Courier Directly to By Post Office Directly Pickup in a Parcel Pickup at the Post Pl(cé(ﬁfkf ra(;ndl gloellseiger Kiosll:/lglligg :; i)ther vfi:;ets:?oesglim;rz £
* * * 3 *
Home/Work (HD *) to Home/Work (HD *) Locker (OOH *) Office (OOH *) (OOH %) Pickup Points (OOH *) Free Return (HD *)
T use more frequently than before the n 102 69 242 31 26 32 71
COVID-19 pandemic occurred % 9.5 (6.4) (22.6) 29 (2.4) (3.0) (6.6)
I use less frequently than before the COVID-19 n 92 121 42 138 106 113 58
pandemic occurre; Y% 8.6 11.3 3.9 129 9.9 10.6 5.4
d d %
I did not use before the COVID-19 pandemic n 54 45 51 54 79 90 67
occurred, I started using since COVID-19 % (5.0) 4.2) (4.8) (5.0) (7.4) (8.4) (6.3)
pandemic occurred
I did not use before the COVID-19 pandemic n 65 101 133 267 355 357 251
occurred, I did not start‘usmg since the % 6.1) 9.4) (12.4) (24.9) (33.1) (33.3) (23.4)
COVID-19 pandemic occurred
I use with the same frequenc, n 735 708 569 522 461 444 5%
q y % (68.6) (66.1) (53.1) (48.7) (43.0) (41.5) (55.6)
I used before the COVID-19 pandemic n 23 27 34 59 44 35 28
occurred, I did not use since the COVID-19 % 2.1) (2.5) (3.2) (5.5) “.1) (3.3) 2.6)

pandemic occurred

* Attention: HD means home delivery, and OOH means out-of-home delivery.
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In Appendix A and the interpretation of the results, attention was paid to factors
indicating a statistically significant differentiating impact.

5. Analysis of Rural E-Customers’ Behaviour Differences before and after the
COVID-19 Pandemic

5.1. Frequency of Online Purchases

The conducted research shows that both before and after the COVID-19 pandemic occurred,
the surveyed rural e-customers made purchases via the Internet most often 2-3 times a month;
it was 45.8% and 44.0%, respectively. Overall, the majority of respondents did not change
the frequency of purchases (750/1071 or 70.0%). The fact that they make purchases less
frequently during the COVID-19 pandemic than before the pandemic occurred was indicated by
65 respondents (6.1%), while more often was indicated by 256 respondents (23.9%). Nonetheless,
some changes are visible. Every third rural e-customer who purchased products online once
a month increased the frequency to 2-3 times a month, and every fifth of those who bought
2-3 times a month during the pandemic increased their purchases to 1-2 times a week. However,
it was much less intense to reduce the frequency of purchases, for example, from 1-2 times a
week to 2-3 times a month—13.8% (see Tables 1 and 4). In Table 4, the frequency of purchases is
numbered below the main diagonal (those marked in green).

Table 4. Changes in online purchases of rural e-customers before and during the COVID-19 pandemic
(p = 0.0000) (own elaboration).

During COVID-19 Pandemic

Purchase Frequency <Lezsl\t/1h;11\ﬂ? nee Once a Month 2_:15\}33;3 a 1—2‘;:3(% a >2 Times a Week Row Totals

<less than once a 120 28 16 4 1 169
month (71.0%) * (16.6%) (9.5%) (2.4%) (0.6%)

" 9 121 71 8 3 12
onceamon (4.3%) (57.1%) (33.5%) (3.8%) (1.4%)

Before 2-3 times a 2 17 361 100 10 190
COVID-19 month (0.4%) (3.5%) (73.7%) (20.4%) (2.0%)

pandemic Lo 5 2 6 21 108 15 15
¢ times a wee (1.3%) (3.9%) (13.8%) (71.1%) (9.9%)

>2 times a week 0 0 2 6 40 48

(0.0%) (0.0%) (4.2%) (12.5%) (83.3%)

Column totals 133 172 471 226 69 1071

* Attention: row percentages in brackets. The orange color informs about the second (and third) best option in the
frequency of purchases in each row.

5.2. Gender and Purchases Frequency

In addition to the declarations on the frequency of purchases, changes in buying
products via the Internet were also considered, and divided into three categories: less often,
no change, and more often. It turned out that 28% of the surveyed women from rural areas
increased the frequency of online purchases since the pandemic began, while in the case of
the surveyed men, it was only 19.5% (p = 0.0038)—see Table 5.

Table 5. Changes in rural e-customers’ gender and changes in purchase frequency during the
COVID-19 pandemic (own elaboration).

Change in Purchases Frequency

Variable Variant Less than Often No Change More Often p-Value
Female 31 (5.7%) 359 (66.1%) 153 (28.2%)
Gender Male 34 (6.4%) 391 (74.1%) 103 (19.5%) 0.0038

5.3. Age and Purchases Frequency

The frequency of purchases both before and after the COVID-19 pandemic occurred
showed a clear dependence on age. Younger rural e-customers people prefer to do shopping
online more often than older generations (see Figures 2 and 3, age is a continuous variable).
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Figure 2. Age vs. purchase frequency before the COVID-19 pandemic (p = 0.0000) Source: own
elaboration.
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Figure 3. Age vs. purchase frequency during the COVID-19 pandemic (p = 0.0000) Source: own
elaboration.
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It is worth noting that the change in the frequency of purchases via the Internet was
not significant (p = 0.0939), although less frequent online shopping was declared by rural
e-customers on average 4-5 years younger than those who did not change the frequency or
increased it (average age approx. 42 years).

5.4. Number of Persons in the Rural Household

The number of persons in the rural household was another factor, which was related
to the frequency of purchases both before and after the COVID-19 pandemic occurred.
The pandemic did not cause a change in this frequency. The least frequent option (“less
than once a month”) was chosen by rural e-customers from households with an average
of 3 people, 1-3 times a month from rural households with an average of 3.2 people, and
more often from households with 3.6 people. It is worth noticing that the impact of the
level of education of people from rural areas on the change in the frequency of online
purchases has not been demonstrated. The research also found no relation between the
frequency of purchases in any system (before—during—the change) with the number of
rural inhabitants in the place of residence and the number of neighbours living within a
radius of 150 m.

5.5. Product Types and Purchases Frequency

The next step of the analysis presents the results of the assessment of changes in
the frequency of online purchases of rural e-customers based on the types of purchased
products. Thus, the relationship between the gender of rural inhabitants and the increase
in the frequency of online purchases was found concerning clothing (female 33.9%, male
21.4%, with p = 0.0000), and everyday products (female 27.8%, male 18.6%, with p = 0.0016).
The relationship between age and the change in the frequency of online purchases was
assessed both in terms of age as a variable categorized in age groups, and when treating
age as a continuous variable. The results of both approaches were consistent and indicated
that rural e-customers who declared an increase in the frequency of online shopping were
on average younger than rural e-customers who declared a reduction in the frequency or
no changes in the frequency of shopping via the Internet (see Table 6).

Table 6. Relation between the age of rural e-customers and the frequency of online purchases before
and during the COVID-19 pandemic (own elaboration).

Decrease No Change Increase

Product Types n 5 S n - S n 3 S y
Entertainment 131 50.2 14.9 748 47.1 15.7 192 39.9 16.1 0.0000
Clothing 119 48.8 17.2 655 471 15.6 297 43.1 15.7 0.0002
Furniture 140 48.4 16.0 797 46.9 15.8 134 39.4 14.8 0.0000
Free time 128 49.1 16.3 720 47.6 15.6 223 40.0 15.3 0.0000
Everyday 102 48.4 16.1 720 46.9 15.7 249 43.1 16.0 0.0014
RTV/AGD 116 48.8 15.5 758 46.6 16.0 197 42.8 15.6 0.0017
Food 117 48.5 16.6 785 46.3 15.9 169 44.2 15.6 0.0730
Gardening 116 47.8 16.0 744 45.9 15.9 211 46.3 16.0 0.5111
Agricultural 128 47.7 16.2 836 46.5 15.9 107 42.2 15.3 0.0174

5.6. Age and Product Types in Purchases Frequency

The research shows that only purchases of products related to gardening are not
related to age. In the survey, the variable “education level” had many categories, which
made interpretation difficult, and therefore, it was decided to group these categories into
three newly created groups: primary (the Polish primary and upper primary school),
secondary (the Polish high school), and higher (bachelor’s and master’s degrees, doctoral
degree, other professional titles) (see Table 7).
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Table 7. Relation between the education level of rural e-customers and the frequency of online
purchases before and during the COVID-19 pandemic (own elaboration).

Product Education Decrease No Change Increase p
Types Level Number Per Cent Number Per Cent Number Per Cent

Primary 20 (20.8) 63 (65.6) 13 (13.5)

Entertainment Secondary 70 (12.8) 375 (68.7) 101 (18.5) 0.0231
Higher 37 (8.9) 304 (72.7) 77 (18.4)
Primary 18 (18.7) 62 (64.6) 16 (16.7)

Clothing Secondary 58 (10.6) 338 (61.9) 150 (27.5) 0.0227
Higher 42 (10.1) 248 (59.3) 128 (30.6)
Primary 25 (26.0) 65 (67.7) 6 (6.3)

Furniture Secondary 72 (13.2) 409 (74.9) 65 (11.9) 0.0006
Higher 41 (9.8) 315 (75.4) 62 (14.8)
Primary 17 (17.7) 63 (65.6) 16 (16.7)

Free time Secondary 67 (12.3) 367 (67.2) 112 (20.5) 0.2719
Higher 42 (10.0) 282 (67.5) 94 (22.5)
Primary 17 (17.7) 66 (68.8) 13 (13.5)

Everyday Secondary 49 (9.0) 373 (68.3) 124 (22.7) 0.0088
Higher 33 (7.9) 274 (65.5) 111 (26.6)
Primary 16 (16.6) 69 (71.9) 11 (11.5)

RTV/AGD Secondary 63 (11.5) 388 (71.1) 95 (17.4) 0.0298
Higher 35 (8.4) 293 (70.1) 90 (21.5)
Primary 13 (13.5) 65 (67.7) 18 (18.8)

Food Secondary 58 (10.6) 415 (76.0) 73 (13.4) 0.2032
Higher 45 (10.8) 297 (71.0) 76 (18.2)
Primary 18 (18.8) 65 (67.7) 13 (13.5)

Gardening Secondary 55 (10.1) 377 (69.0) 114 (20.9) 0.0888
Higher 40 (9.6) 296 (70.8) 82 (19.6)
Primary 21 (21.9) 67 (69.8) 8 (8.3)

Agricultural Secondary 61 (11.2) 428 (78.4) 57 (10.4) 0.0670
Higher 44 (10.5) 333 (79.7) 41 (9.8)

5.7. Number of Persons in Rural Households and Product Types

A statistically significant relationship between education level and changes in the
frequency of online purchases of selected types of products was observed for the following
groups: entertainment, clothing, furniture, everyday products, and RTV/AGD appliances.
For the number of persons in the rural household, a relationship was observed with an
increase in online purchases in the range of six types of products (see Table 8).

Table 8. Relation between the number of persons in the rural household and the frequency of online
purchases before and during the COVID-19 pandemic (own elaboration).

Product Decrease No Change Increase
T x S n X S n x S b
ypes n X

Entertainment 131 2.98 1.45 748 3.22 1.43 192 3.55 1.46 0.0013
Clothing 119 3.03 1.41 655 3.18 1.44 297 3.47 1.43 0.0045
Furniture 140 3.04 1.47 797 3.22 1.41 134 3.65 1.53 0.0010
Free time 128 3.08 1.52 720 3.19 1.42 223 3.53 1.45 0.0032
Everyday 102 291 1.34 720 3.20 1.42 249 3.53 1.52 0.0003
RTV/AGD 116 3.02 1.44 758 3.25 1.44 197 3.36 1.46 0.1313
Food 117 3.33 1.47 785 3.24 1.43 169 3.33 1.47 0.5828
Gardening 116 3.03 1.37 744 3.26 1.45 211 3.33 1.45 0.2026
Agricultural 128 2.98 1.46 836 3.23 1.40 107 3.67 1.44 0.0009

In all these cases, the average number of persons in rural households who increased
the frequency of online purchases was higher than in the others. The number of rural
inhabitants in the place of residence indicated that the increase in the frequency of clothing
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purchased online occurred more often in rural areas with more than 500 inhabitants (31.1%
vs. 22.5%, p = 0.0218), and for food products with more than 1000 inhabitants (20.7% vs.
13.3%, p = 0.0094). When purchasing gardening products, the rural population limit is
shifted to 2000 (26.5% vs. 18.6%, p = 0.0413). The relationships described here are confirmed
in the logistic regression, but due to the interdependence, not all variables relevant to the
single-factor analysis are included in the multifactor regression models (see Appendix A).

5.8. Methods of Delivery and Purchases Frequency

In the next question of the survey, respondents from rural areas were asked to evaluate
the change in the frequency of using various methods of delivery of products purchased
via the Internet. Respondents had as many as six options to choose from:

more often,

less often,

I did not use it before, but I started when COVID-19 occurred,

I did not use it before and since COVID-19 occurred,

the same frequency,

I have used it before and do not use it since COVID-19 occurred.

Possible variants of the answer are difficult to assign any reasonable monotonic order,
which significantly hinders the interpretation. Most rural inhabitants (68.6%) used the
method of delivery by courier to home/work just as often before and after the COVID-19
pandemic occurred. Females (11.2%) declared more frequent use of this method before the
pandemic than males (7.8%). On the other hand, after the COVID-19 pandemic occurred,
males more often began to use this method of delivery (6.8% vs. 3.5%). Younger rural
e-customers dominate both in the category of the beginning of the use of couriers to
home/work during the pandemic (average 34 years) and in the category of stopping
(average 37 years). Older rural inhabitants used the courier’s delivery more often or
the same as before the pandemic (the average age was 39.5 and 47.6, respectively). A
similar dependence on age can also be seen concerning deliveries by post office directly to
home/work. Its services were stopped by the youngest rural respondents (36.4), and more
often or the same before and during the pandemic by older respondents from rural areas
(averages of 49.7 and 47.5 years, respectively).

Interestingly, rural inhabitants with the lowest average age stopped using parcel
lockers after the COVID-19 pandemic occurred (35.8). Parcel lockers were used by people
with higher education more often or at the same level. One in four rural respondents
could not pick up the parcel at the post office during the pandemic (it might be a result of
lockdowns). Once again, the lowest average age was in the group of people who stopped
using this method of delivery (40.2%). Rural inhabitants with higher education pick up
parcels at the post office just as often or less during the pandemic. Regarding picking up the
parcel from the seller, there was no relationship between age and the choice of the answer
to this question. A total of 37.2% of females did not use this delivery method before the
pandemic and since it occurred, among males, it was 29%. The same or less frequent use
was made of people with higher education. Picking up the parcel at a kiosk/shop or other
pickup point was observed in a group of relatively younger respondents from rural areas
(the average age is 40.2 years). Finally, free home delivery with the possibility of free return
was more often used by people with a small number of neighbours after the COVID-19
pandemic occurred.

6. Summary and Conclusions
6.1. General Summary

The study found that changes in online purchases among rural e-customers after the
onset of COVID-19 are not so significant. Interestingly, both before and after the pandemic,
the number of people in a household, the level of education of those ordering goods online,
and the number of rural residents in the place of residence did not have much influence on
the frequency of purchase. Both before and after the pandemic, rural e-customers made



J. Theor. Appl. Electron. Commer. Res. 2023, 18 610

online purchases most often 2-3 times a month. The frequency of purchases during this
period increased among those who previously bought online 2-3 times a week or more
often, and decreased among those who infrequently bought once a month and less often.
Among those living in rural areas, which increased their online shopping frequency after
the pandemic, nearly 30% were women, and about 20% were men. With a post-pandemic
increase in online shopping frequency, younger people around the age of 40 increased.
The following are the products for which demand increased after the pandemic’s onset:
clothing, everyday products, and free time services. The research shows that the increase
in the frequency of online clothing purchases occurred in rural areas with more than
500 inhabitants, and for food products in rural areas with more than 1000 inhabitants.

The increased frequency of online purchases is creating challenges for last mile logistics.
Studies show that transportation costs at the last mile of the supply chain are very high [38],
and account for about 41% of total costs in the supply chain [1]. Therefore, knowing
the preferences of rural e-customers allows courier companies to adapt to the needs of e-
customers on the one hand and optimize costs in the last mile area on the other. The research
shows that more than 60% of respondents living in rural areas order goods purchased
online with a home delivery method. For this group of e-customers, the delivery method
for goods purchased online remained the same after the pandemic.

In contrast, about 7% of respondents began ordering products to pick up points from
the seller during COVID-19, and 8% of e-customers to designated pickup points. At the
same time, about 22% of those surveyed after the pandemic began to opt more often
for parcel locker deliveries. Interestingly, rural e-customers with the lowest average age
stopped choosing parcel lockers as a delivery method, in contrast to those with higher
education, who, after the COVID-19 outbreak, found this delivery method to be the most
secure. Differences can also be seen in the choice of delivery location by family size. The
survey found that smaller families were more likely to choose free home delivery with a
free return after the pandemic.

6.2. Practical Implications

The research presented in this paper can be a valuable information source for courier
companies, online stores, and e-platforms. Information on the preferences of rural residents
shopping online is particularly important knowledge for courier companies. Rural areas,
due to their greater dispersion and lower population density, represent a significant chal-
lenge for this stakeholder group to both reduce costs and meet increasing environmental
requirements. Increasingly, there is talk of the need to apply sustainability concepts to
the implementation of activities in the area of last mile supply [41-44], as part of the 2030
Agenda for Sustainable Development [45]. This requires courier companies to be aware of
e-customers’ last mile delivery preferences to be able to take steps to implement equalised
delivery of goods purchased online. Knowledge of preferences and their changes after the
occurrence of COVID-19 can support the reorganization of last mile delivery to meet the
needs of e-customers on the one hand and to adapt to the increasing demands for sustain-
able transportation on the other. In the case of e-shops and online platforms, knowledge
of the preferences of rural e-customers is important from the perspective of the choice of
types of goods and their frequency of purchase. These groups of stakeholders can adjust
their offer to the e-customers’ preferences from the rural areas.

6.3. Future Research

In further research, the authors intend to conduct in-depth studies with various
stakeholder groups of last mile delivery in rural areas. Especially valuable will be a set
of focus groups conducted with courier companies, e-platforms, and e-customers. The
purpose of these focus groups will be to identify factors that could lead the different
stakeholder groups to change their last mile delivery preferences to more sustainable ones.
The focus groups will enable to create the discussion between stakeholders and, thanks to
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it, develop the most desired actions for the stakeholders’ preferences and changes toward
sustainability in terms of last mile delivery.
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Appendix A

Table A1l. Logistic regression for “increase” for groups of products purchased online (own elaboration).

Entertainment
. One-variable regression Final multiple regression
Variable Value Odds ratio ® p-value Odds ratio e p-value
18-24 4.449 0.0000 4.449 0.0000
Age 25-44 2.186 0.0000 2.186 0.0000
45+ 1.000 - 1.000 -
Age continuous 0.969 0.0000 - -
Primary 1.000 .
Education Secopdary or 1.446 0.2337 - -
higher
Household size discrete 1.184 0.0016 - -
Clothing
. One-variable regression Final Multiple regression
Variable Value Odds ratio s p-value Odds ratio e p-value
Gender Female 1.882 0.0000 1.961 0.0000
Male 1.000 - 1.000 -
18-24 1.915 0.0051
Age 25-44 1.531 0.0035 - -
45+ 1.000 -
Age continuous 0.983 0.0001 0.978 0.0000
Primary 1.000 .
Education Secopdary or 2026 0.0125 - -
higher
Household size discrete 1.155 0.0020 - -
. <500 1.000 - 1.000 -
Population

>500 1.551 0.0070 1.760 0.0007
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Table Al. Cont.

Furniture

One-variable regression

Final Multiple regression

Variable Value Odds ratio p-value Odds ratio p-value
A 18-44 2.743 0.0000 2.858 0.0000
8¢ 45+ 1.000 - 1.000 -
Age continuous 0.968 0.0000 - -
Education S Prrllrgarry ) 1.000 - 1.000 -
tcatio cconcary 2276 0.0571 2514 0.0344
higher
Household size discrete 1.232 0.0006 - -
Free time
. One-variable regression Final Multiple regression
Variable Value Odds ratio p-value Odds ratio p-value
18-34 4.603 0.0000
Age 35-64 2.354 0.0011 - -
65+ 1.000 -
Age continuous 0.968 0.0000 0.968 0.0000
Household size discrete 1.181 0.0011 - -
Everyday
. One-variable regression Final Multiple regression
Variable Value Odds ratio p-value Odds ratio p-value
Gender Female 1.690 0.0004 1.701 0.0004
ende Male 1.000 - 1.000 -
18-34 2.005 0.0017 1.594 0.003
Age 35-64 1.244 0.2944 1.000 -
65+ 1.000 - 1.000 -
Age continuous 0.984 0.0005 - -
Primary 1.000 - 1.000 -
Education Secondary 1.876 0.0460 1.000 -
Higher 2.308 0.0086 1.401 0.0241
Household size discrete 1.188 0.0004 1.160 0.0038
RTV/AGD
. One-variable regression Final Multiple regression
Variable Value Odds ratio p-value Odds ratio p-value
Age continuous 0.984 0.0011 - -
Primary 1.000 - 1.000 -
Education Secondary 1.628 0.1517 1.000 -
Higher 2.120 0.0279 1.395 0.0383
Food
. One-variable regression Final Multiple regression
Variable Value Odds ratio p-value Odds ratio p-value
Age continuous 0.991 0.0751 0.989 0.0442
Population <1000 1.000 - 1.000 -
optiatio >1000 1.697 0.0024 1.752 0.0014
Gardening
. One-variable regression Final Multiple regression
Variable Value Odds ratio p-value Odds ratio p-value
Primary
. 1.000 -
Education Secor}dary or 1.629 01137 - -
higher
Populati <2000 1.000 - 1.000 -
cpuiation >2000 1.505 0.0171 1.505 0.0171
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Table Al. Cont.

Agriculture
. One-variable regression Final Multiple regression

Variable Value Odds ratio i p-value Odds ratio P p-value

Age Continuous 0.982 0.0068 - -

. Primary 1.000 )
Education Secopdary or 1045 0.5703 - -
higher

Household size discrete 1.237 0.0014 1.237 0.0014
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