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Abstract 

 

Research background: In the last few years, e-commerce market has increased in population 
shares, but the situation has changed dramatically since the Covid-19 pandemic. Electronic 
marketplaces have changed due to rapid digitalization and shopping. Online services offer the 
possibility to choose a different delivery method such as home delivery or out-of-home deliv-
ery. This aspect of the e-commerce market faces an increased interest among practitioners and 
academia in the field of sustainable last mile deliveries. Interestingly, the subject literature 
consists of papers analyzing the e-commerce impact on the last-mile delivery. However, the 
identification of factors for choosing a delivery method and factors that motivate e-customers 
to choose an eco-friendly delivery method is still an unrecognized field of research.  
Purpose of the article: The authors of the paper focused on the e-customer perspective on 
sustainable deliveries in cities. Thus, the main purpose of the paper is to compare factors 
among the generations that motivate e-customers for choosing a delivery method.  
Methods: The research was conducted among 1.110 e-customers in Poland in 2021. The paper 
aims to answer the following research question: what factors motivate each generation for 
choosing a delivery method? To answer the above-mentioned question, the correspondence 
analysis (MCA) is prepared that help to identify and compare factors in each generation.  
Findings & value added: The original research procedure focused on the use of multivariate 
statistical methods in the study of e-customers’ preferences. The analysis revealed three clus-
ters of e-customers in terms of pro-sustainable factors: (a) aged 65+ without pro-sustainable 
tendency, (b) aged 18–64 with pro-sustainable attitudes, and (c) mixed with no identified 
delivery preferences. As a result of the research, it can be concluded that the parcel price and 
the possibility of free return are still the most important factors in choosing the delivery meth-
od. From a business/practical perspective, the research results can be used by companies that 
are the main stakeholders in last mile deliveries, including mainly forwarders and transport 
companies. 

 

 

Introduction 

 

The e-commerce market achieved an increase in sales by 300% in the pe-
riod 2014–2019. The Covid-19 pandemic, which broke out at the end of 
2019 in the People’s Republic of China, additionally contributed to 
a sharp increase in sales via the Internet. The end-users (e-customers) 
have modified their behavior and switched from traditional distribution 
channels to more diversified home deliveries and out-of-home deliveries. 
Thus, the global share of online sales in retail increased from 13.6% in 
2019 to 19.5% in 2021 (E-Commerce Share of Total Retail Sales, 2021). 

The delivery of products ordered by e-customers generates many 
problems, especially regarding last mile delivery. It is the most expensive, 
least efficient, and cost-generating part of the supply chain (Ranieri et al., 
2018). Moreover, last mile delivery is also regarded as one of the most 
inefficient and polluting parts of the supply chain (Gevaers et al., 2011). 
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This makes last mile deliveries non-sustainable in each of the three sus-
tainability pillars: economical, environmental, and social (Liu, 2014). 
Therefore, last mile delivery is exacerbating issues related to sustainabil-
ity and livability in cities (Comi, 2020). In particular, since the majority 
(66%) of e-customers choose home delivery (Van Duin et al., 2020; Statista, 
2020), which has the largest impact on freight transport, as they lead to 
a deeper penetration of freight activities into residential areas. What is 
more, home deliveries produce large amounts of return flows as a result 
of failed delivery attempts and returns from e-customer (Visser & Lan-
zendorf, 2004), and overpackaging creates a large amount of waste (Lu et 

al., 2020). Thus, the last mile delivery impact on sustainability in cities 
may be classified as follows:  
− economic – related to delivery cost, delivery speed, and delivery 

options (Nguyen et al., 2019); 
− social – mainly related to comfort, safety, and security in the city. 

The growing number of last mile deliveries results in increased traf-
fic jams, more accidents, vehicle noise in urban areas, illegal parking 
practices, and longer waiting times for public transport (Ducarme, 
2019; Laghaei et al., 2016); 

− environmental –  where most attention is paid to external costs and 
losses, such as air pollution, greenhouse gas emissions (GHG), cli-
mate change, and noise pollution (Iwan et al., 2019; Muñoz-
Villamizar et al., 2020). Environmental impact depends on the travel 
mode choices and behaviour of the consumer (Hischier, 2018). 
Based on the above-mentioned last mile delivery impact on sustaina-

bility in cities, it can be assumed that “sustainable last mile delivery on         
e-commerce market in cities concerns the planning, implementing, coor-
dinating and controlling of processes on urbanized areas related to the 
last mile delivery of goods purchased online with the accompanying in-
formation, to reduce costs, reduce environmental degradation and in-
crease road safety, obtained as a result of a compromise developed 
among the diverse preferences of stakeholders” (Kiba-Janiak et al., 2021). 
Thus, to achieve sustainability in last-mile deliveries, the obligation for 
the cooperation of all stakeholders is important (Ranieri et al., 2018; Kiba-
Janiak et al., 2021).  

The authors of the paper focused on the e-customer perspective on 
sustainable deliveries in cities. Literature analysis suggests that the main 
aspect of sustainable behavior is the eco-friendliness of the undertaken 



Equilibrium. Quarterly Journal of Economics and Economic Policy, 18(3), 853–882 
 

856 

activities. The rapid digitalization of transactions and shopping has 
forced electronic marketplaces (e-shops) to expand their online services. 
Some of them can find a possibility to choose a different delivery method 
such as home delivery or out-of-home delivery. The scientific publica-
tions provide the analysis of the e-commerce impact on last mile delivery 
(Allen et al., 2018; Cárdenas et al., 2017), nevertheless there is very little 
research that refers to the identification of factors for choosing the deliv-
ery method and the factors that motivate e-customers to select an eco-
friendly delivery method.  

Hence the main purpose of the paper was to compare factors among 
the generations that motivate e-customers for choosing the delivery 
method. The research was conducted among 1,110 e-customers in Poland 
in 2021. The added value of the paper refers to the use of multivariate 
statistical methods in the study of e-customers’ preferences that enable to 
reveal of clusters of e-customers in terms of pro-sustainable factors. The 
research also intends to enrich the existing research in the subject litera-
ture in the field of generations theory and last mile deliveries. 

The paper aimed to answer the research question as to what factors 
motivate each generation for choosing the delivery method. To answer 
this, the factor analysis and the correspondence analysis (MCA) were 
prepared to help identify and compare factors in each generation.  

The paper consists of six consecutive sections. After the introduction, 
the literature review is presented in the context of customers’ perception 
of sustainability in generational approach, and sustainable last mile de-
livery solutions. The following section describes the research methodolo-
gy, then statistical data and study results. Finally, the paper presents 
a discussion in two contexts: the individual and social practice perspec-
tives on behavior change. The paper is summarized with conclusions. 
 
 
Literature review 

 

Customers' perception of sustainability — a generational approach 

 

The term ‘generation’ is used to describe a group of individuals born 
during a particular period. According to Mannheim’s (1952) theory of 
generations, unique, social, and economic conditions produce different 
values for each generation.  In reaction to historical events (e.g. social, 
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economic, and technological) collective attitudes and behavior are creat-
ed, which result in new generational values and lifestyles during the 
same period (Mannheim, 1952; Wey et al., 2002; Severo et al., 2018; Ivano-
va, 2019). This period (time interval) is not clearly defined in the subject 
literature, e.g. Strauss and Howe (1991) identified 25 generations in the 
history of the United States, but modern literature analyses of the year 
ranges define four generations present in the market place, which can be 
summarized as follows (Kotler et al., 2013): 
− Baby Boomers – born between 1946 and 1964, 
− Generation X – born between 1965 and 1979, 
− Generation Y (Millennials, Echo Boomers) – born between 1980 and 

1997, 
− Generation Z (Digital Natives, iGeneration) – born between 1998 and 

2010. 
The literature analysis shows that there is a difference between gener-

ations in the perception of the sustainability or pro-environmental con-
sumption/purchase behavior. Baby Boomers have a tendency to alter their 
shopping behavior but based only on the economic situation (Williams & 
Page, 2011). According to a study by Benson and Connell (2014), they 
exhibit positive attitudes towards fair trade, but are not willing to com-
promise on certain product characteristics such as quality just to support 
fair trade, while Kalmus et al. (2009) suggest that retirement age is strong-
ly associated with an ‘indifferent’ consumer type characterized by their 
low engagement with environmental issues.  

In turn, Generations X and Y feel strongly about sustainability values 
and make purchasing decisions based on those values (Kong et al., 2021). 
Both groups of consumers also try to recycle and reuse products, reduce 
waste, as well as attempt to encourage other groups to do the same (Pa-
padopoulou et al., 2021). Members of Generation Y are especially socially 
concerned and aware of many global issues (Williams & Page, 2011), 
however their knowledge of the elements of sustainability is low, with 
a high level of interest in the concept (Wilhelm, 2009).  

Generation Z, as consumers, are far more concerned about environ-
mental protection actions and aware of the negative effects of pollution 
than older generations. They prefer to have a healthier environment and 
often choose companies implementing sustainability principles; members 
of that generation are also aware of sustainable consumption (Jain et al., 
2014; Parry & Battista, 2019). According to Dabija et al. (2019), ‘digital 
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natives’ express a very keen interest in sustainable development and so-
cial responsibility, and tend to get involved in environmental protection 
actions. Generation Z is more concerned with sustainable issues com-
pared to previous generations, while Generation Y cares more about them 
than Generation X and Baby Boomers. Morrison and Beer (2017) investi-
gated which generation group is the most pro-environmental in its pur-
chase behavior. Their study showed that, as awareness increases with 
age, it reaches a peak in early to late middle age, and then declines among 
older groups of consumers. Diamantopoulos et al. (2003) also suggested 
that younger consumers have greater environmental knowledge than 
older generations. 
 

Sustainable last mile delivery — stakeholders, solutions, behavior 

 

Sustainable last mile delivery has received increased attention in aca-
demia in recent years. Generally, the field of sustainable last mile delivery 
on the e-commerce market can be considered from the perspective of 
various stakeholders, such as: receivers (e-customers), shippers (produc-
ers, online retailers, and e-trade services), residents, government (local 
and national authorities), transport companies (including courier, ex-
press, and parcel — CEP), and others. From the e-consumers’ perspective, 
issues related to sustainable/eco-friendly last mile delivery contains as-
pects such as customer habits in terms of delivery method and the change 
for more ecological, improving delivery times, and pick-up point plan-
ning from the perspective of the e-customer and the city (Kiba-Janiak et 

al., 2021). 
Products purchased on the e-commerce market can be delivered based 

on two solutions: home delivery and out-of-home delivery (Kawa, 2020). 
Home delivery is not always convenient and is usually called door-to-
door delivery. It is a delivery method where goods are physically moved 
to the customer (Agatz et al., 2008). This solution creates challenges for 
courier companies and e-customers who have to be present at home (or 
another place of delivery) when the courier tries to make a delivery (Ka-
wa, 2020). Home deliveries were structured by Tadić and Veljović (2021), 
who divided endpoints in door-to-door delivery into: customer’s home 
address, customer’s workplace, neighbor’s household, collection and 
delivery points (attended and unattended), and drop-off company. How-
ever, the last two endpoints of delivery should be classified separately as 
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out-of-home deliveries (Kawa, 2020). This delivery method is more con-
venient for courier companies (or more broadly CEP operators) and re-
ceives increased popularity among e-customers. In general, out-of-home 
delivery (OOH) should be defined as a “shipment to a point or machine that 

is in a convenient place for the customer” (Kawa, 2020). OOH can be found in 
several forms: parcel locker (Prandtstetter et al., 2021), home parcel drop 
box (Iwan et al., 2016), drop-off point (Kawa, 2020), click and collect (Jara 
et al., 2018). Home delivery is seen as less sustainable (less eco-friendly), 
while OOH may be treated as a sustainable last mile delivery (see: Rai et 

al., 2019; Kawa, 2020; Ignat & Chankov, 2020). 
The subject literature suffers from a lack of studies relating to the be-

havior change of e-customers in different generations concerning choos-
ing the last mile delivery method in terms of sustainability (or even eco-
friendliness). Although studies are describing e-customer behavior in the 
field of last mile delivery preferences, they lack the perspective on sus-
tainable methods of delivery (e.g. Nguyen et al., 2019, Gawor & Hoberg, 
2019). One study (Ignat & Chankov, 2020) examine e-customers behavior 
concerning economic, environmental, and social sustainability factors in 
the field of last mile delivery. According to the authors, when                     
e-customers place online orders, they get the chance of choosing different 
last-mile delivery methods only based on economic factors. E-retailers 
give customers only limited information about the available delivery 
methods, solely related to the associated time and cost in different deliv-
ery locations. Information on the environmental and social impact of the 
different delivery options is currently not provided at all or only rarely. 
The finding shows that e-customers are willing to make economic sacri-
fices if they have transparent information on the environmental and so-
cial impact of last mile delivery methods. However, the presented study 
(Ignat & Chankov, 2020) has some limitations, such as a lack of considera-
tion regarding delivery specifics (product type, order urgency, ease of 
access to the pick-up location, etc.), and customer characteristics (age, 
gender, education, etc.).  

Interesting research by Caspersen and Navrud (2021) also diagnosed 
e-customers’ preferences for environmentally sustainable last mile deliv-
eries from the perspective of gender. The findings revealed that female           
e-customers are more likely to accept an increased delivery time of                      
a shipment if it results in a reduction of emissions. Yet, there is still very 
little research assessing the perspective of generations on sustainable last 
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mile deliveries. For example, Moroz and Polkowski (2016) attempted to 
diagnose Generation Y’s behavior and eco-friendly attitudes in the field 
of last mile delivery.  

It should also be noted, that generally, the authors focus on the simple 
presentation of the obtained research results. Publications in which addi-
tional information is provided by the results of more advanced statistical 
analyses are published much less frequently. Meanwhile, studies that use 
more complex methods of analyzing the collected research material e.g. 
methods of multivariate comparative analysis, make it possible to search 
for additional information, directly unrecognizable, which is difficult to 
perceive when analyzing answers to single questions. 

Concluding, the existing research in a generational approach is mainly 
focused on the perception of pro-environmental consumption. A differ-
ently understood generations have various and not always common con-
cerns with sustainable issues. Accordingly, the research in sustainable last 
mile delivery approach is considered, mainly separately, from the per-
spective of various stakeholders, however, faces a lack of studies in the 
field of the behavior change of e-customers in different generations. Pro-
environmental attitudes in consumer behavior are analyzed usually in the 
context of the method of delivery (home vs. OOH), e-customer character-
istics or gender. Nonetheless, there is no research assessing and compar-
ing e-customers’ preferences for sustainable last mile delivery from the 
perspective of all generations. 
 

 

Research methods 

 

In this study, a two-stage research procedure was used to examine the 
preferences of some groups of residents of voivodeship capital cities in 
Poland in terms of last mile deliveries on the e-commerce market. In the 
first stage of the study, factor analysis was used to analyze the prefer-
ences of the respondents regarding the delivery method of products pur-
chased via the Internet.  

Factor analysis is used to transform a given, inter-correlated system of 
observable variables into a new system of similarly assessed variables, 
referred to as common factors (the so-called hidden variables) (Fabrigar & 
Wegener, 2011; Belas et al., 2020, Virglerova et al., 2021). The main ad-
vantage of this method is the ability to determine the optimal number of 
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hidden variables sufficient to explain the interrelation between multiple 
observable variables. This approach to factor analysis is known as ex-
planatory factor analysis. A detailed description of the factor analysis and 
the examples of its applications in scientific research have been presented 
in the publications of such authors as Cudeck (2000), Kline (2013), Yong 
and Pearce (2013), and McDonald (2014). 

The aim of the second stage was to analyze the relation between deci-
sions on the method of selecting deliveries carried out on the e-commerce 
market with variables that may affect the choice of a more or less ecologi-
cal delivery method, taking into account the various age groups of the 
respondents. For this purpose, a correspondence analysis was applied. 
The main advantage of this method is the ability to compare features 
measured on various scales (including the nominal scale) and character-
ized by coexistence, which means that in the set of examined variables it 
was not possible to indicate the dependent variable. This method also 
allows for analysis of the results obtained from a non-random sample as 
was the case in the research, the results of which are presented in this 
paper. A detailed description of the correspondence analysis and exam-
ples of its many applications can be found in Greenacre (1984, 2017), Beh 
and Lombardo (2014), and Frankowska and Cheba (2022). The results of 
the correspondence analysis included the simultaneous occurrence of 
categories of variables, which are usually presented in graphic form. 
However, it should be noted that if the space with a dimension larger 
than 3 is the best form of the presentation of the variables’ coexistence, 
another method of presenting the results should be applied. In this case, 
the Ward method, one of the classification techniques, can be selected 
(Bąk et al., 2018).  
 
 
Data 

 
The basis of the analyses presented in this paper is the research carried out 
at the turn of July and August 2021 on a sample of over 1,100 adult inhabit-
ants of voivodeship cities in Poland (602 women and 508 men), making 
purchases using the Internet during the year preceding the survey. The 
study used quasi-representative sampling, with the sample structured ac-
cording to the place of residence, gender, and age (Kiba-Janiak et al., 2022). 
The research was carried out in all provincial cities in Poland. The structure 
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of the sample in this respect corresponded to that of the population. As 
such, quota selection was applied to the stratum, while a filter question 
was introduced — only respondents who shopped on the Internet were 
allowed to participate in the survey. Table 1 shows the structure of the 
study sample accounting for the gender and age of respondents. 

The survey questionnaire was very extensive and addressed several is-
sues related to last-mile deliveries and returns in the e-commerce market. 
The study analysed the results in terms of last mile deliveries on the                  
e-commerce market and e-customers' preferences in this respect. 
 
 
Results 

 
In the first stage, factor analysis was used to identify the features deter-
mining the choice of the delivery method of products purchased via the 
Internet, which may be perceived by the respondents as similar, even 
though assessed separately by them. Before applying factor analysis, the 
degree of adequacy of the sample to the assumptions of this analysis was 
checked, and for this purpose the KMO (Kaiser-Meyer-Olkin) statistic 
was calculated. The obtained result above 0.84 can be assessed as very 
good (worthy of praise). It allows to recognize the significant adequacy of 
the data to the assumptions of the factor analysis. Next, to select the op-
timal number of factors the Kaiser criterion was applied, and on its basis 
it was confirmed that the first three factors with eigenvalues above 1 
should be used for further analyses. These factors explain a total of 
60.25% of the variance of all 13 variables. It is worth noting that the sig-
nificance of the remaining factors is not so significant, as the correspond-
ing eigenvalues are less than one, and none of them explains more than 
6.8% of the general outcome. To improve and obtain the simple structure 
of factors, the matrix of factor loadings was subjected to Varimax rotation 
(Varimax normalized). This allows to simplify the interpretation of fac-
tors by minimizing the number of variables needed to explain a given 
factor. Table 2 presents the system of variables forming the determined 
dimensions. 

Based on the results presented in Table 2, the existence of moderate 
and high values of the factor loadings of all items constituting the indi-
vidual subscales was confirmed. The values of the factor loadings of the 
items that make up the dimensions are as follows: a) for the first factor 
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from 0.59 to 0.75; b) for the second factor from 0.56 to 0.82; c) for the third 
factor 0.85. The first factor, explaining 26.33% of the variance, consists of 
seven variables: Z1, Z2, Z3, Z4, Z5, Z6, and Z13. This factor was defined 
in the study as the fundamental requirement. It contains factors indicated 
in many different studies (see: Rosal, 2016), as the basic criteria consid-
ered by buyers when choosing a delivery method. These are economic 
factors (e.g. delivery price, free return), as well as those related to security 
and trust in the supplier. The second factor, explaining 19.32% of the var-
iance, brings together four variables: Z9, Z10, Z11, and Z12, and can be 
described as a pro-sustainable factor; it mostly focuses on factors directly 
related to reducing pressure on the natural environment. It is also im-
portant to include such a method of organizing deliveries that can be 
adapted to the limited mobility of buyers, e.g. related to disability. The 
third factor explains 14.60% of the variance and brings together two vari-
ables: Z7 and Z8. This factor can be described as the dimensions of the 
parcel delivered to the e-customer. 

The obtained set of factors confirms the previous results of the au-
thors' research (see: Cheba et al., 2021), which also indicated that apart 
from the factors of fundamental importance (factor 1, the average rating 
for all variables describing this factor was 4.0), more and more important 
for buyers are also the factors that in the study are related to ensuring 
sustainable deliveries (factor 2), but their importance is slightly lower (the 
average score for all the variables that make up this factor was around 
3.0). The variables that make up factor 3 (weight and size of a package), 
similarly to factor 2, are of slightly less importance to buyers than factor 1 
(average rating around 3.0). However, it should be clearly emphasized 
that, despite the increased interest in balanced delivery, the price of the 
service is still the main factor of choice. E-commerce customers are inter-
ested in sustainable delivery, but, according to research, are unwilling to 
pay more for it. 

In the second stage, the variables used to test the preferences for the 
choice of the delivery method for products purchased by consumers via 
the Internet were used in analyses that additionally take into account the 
preferred delivery method (dependent variable): D1 — the choice of de-
liveries made only in a non-ecological way, i.e. places of work, D2 — only 
ecological delivery, i.e. delivery to the parcel locker, drop off point, click 
and collect, and to a home parcel box; D3 — selection of various delivery 
methods (both ecological and non-ecological delivery). The study also 
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took into account the division into age groups of the respondents (an 
independent variable that may differentiate the choice of the delivery 
method): W1: 19–34, W2: 35–44, W3: 45–64, and W4: 65  and over. It was 
assumed that age may be a factor that significantly differentiates the 
choices of customers purchasing online. 

Not all the factors included in the factor analysis were analyzed be-
cause some of them, such as delivery price, free return, safety, or speed, 
are important for all respondents and, as shown at the beginning of this 
section, the participants similarly evaluate them. Three variables consti-
tuting factor 1 were analyzed: 
− Z9 – the possibility of delivering in an environmentally friendly 

manner (e.g. by electric car, cargo bike), where Z9.1 means high im-
portance of this factor when choosing the delivery method, Z9.2 — 
average weight, Z9.3 — low weight, which means that this factor is 
irrelevant; 

− Z10 – the possibility of returning the purchased products ecologically 
(delivery to the collection point, collection by electric car, cargo bike) 
(similarly: Z10.1, Z10.2, Z10.3); 

− Z11 – limitations related to the possibility of movement (e.g. related 
to disability (Z11.1, Z11.2, Z11.3); 

− and additionally ZD – the possibility of collecting the parcel by bike 
or by foot (ZD.1, ZD.2, ZD.3). 
In the next stage, to identify the respondents purchasing in the e-

commerce market in a similar way, in particular taking into account their 
preferred delivery method, a correspondence analysis which is one of the 
multi-dimensional analyses, was used 

According to the results presented in Table 3, the main inertias larger 
than �

�
=

�

�
= 0.167 should be considered in the next step of the analysis, 

as necessary for the study. This means that the inertias for K taking val-
ues up to and including 5, have to be taking into account. The results for 
K > 5 need to be ignored, as for these dimensions the main inertias did not 
exceed 0.167. The percentage of inertia is a measure that determines the 
inertia share of a selected dimension (λk) in the total inertia (λ). The level 
of explanation of inertias ( ) in two-dimensional space is 31.07% and in 

the five-dimensional amounts to 56.87%. It is also possible to improve the 
quality of representation in the five-dimensional space by the modifica-
tion of ( ) eigenvalues. The effect of the conducted modification is an 

increase in the level of total inertia explanation. After this modification, 

k
τ

k
λ~
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we can observe that the level of inertia explanation in the five-
dimensional space ( ) increased from 56.87% to 68.54%.  

Due to the large number of the analyzed features and their levels, the 
interpretation of results obtained in the five-dimensional space is very 
difficult. To clearly interpretation of the results, Ward’s method, which is 
one of the agglomeration methods of grouping, was applied. This method 
enables the identification of connections between variants of features in 
a graphic form. Figure 1 presents the combinations of categories into ty-
pological groups (classes). The stage in which the combination of classes 
was interrupted is marked by the horizontal line.  

The effect of the correspondence analysis applied in the paper is the 
division of the respondents into three typological groups (classes) pre-
sented below.  

The oldest respondents aged 65 and over qualified were assigned to 
the first cluster (W4, D1, Z9.2, Z10.2, Z11.2, ZD.2). Members of this age 
group participating in the study usually choose postal or courier delivery 
to their home or workplace as the delivery method for products pur-
chased via the Internet. This method was marked as non-ecological in the 
study. At the same time, all the factors analyzed in the study that may 
affect the choice of a greener delivery method were assessed by them as 
moderately important. The assessment at this level also addressed limita-
tions related to mobility (e.g. disability, which theoretically could have 
a greater impact on the choice of a less environmentally friendly delivery 
method). 

The second cluster (W1, W2, W3, D2, D3, Z9.1, Z10.1, Z11.1, ZD.1) 
comprises the respondents representing other age groups, from 18 to 64 
years old. Inhabitants of provincial cities who qualified for this cluster 
chose different methods of delivery: only carried out in a manner recog-
nized in the study as ecological (D2), i.e. to the parcel locker; drop-off 
point, click and collect, to a home mailbox, and in a mixed manner (eco-
logical and non-ecological, D3). All the factors analyzed in the study 
which may affect the choice of an ecological delivery method were as-
sessed by them as significant. The factor describing limitations related to 
the possibility of movement (e.g.  disability) was also assessed as signifi-
cant. 

In turn, the third cluster (Z9.3, Z10.3, Z.11.3, ZD.3) comprised the re-
spondents belonging to different age groups, with no specific preferences 

k
τ~
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regarding the choice of the delivery method, assessing the analyzed fac-
tors that may affect the choice of the delivery method as irrelevant. 
 

 

Discussion 

 

In the following section, the authors discuss two main perspectives to be 
considered when designing interventions aimed at fostering sustainable 
behavior in last mile delivery. 
 
The individual perspective on behavior change 

 
Some researchers interpret the unsustainability problems as being 

caused by individual choices, which, if influenced and changed, will lead 
to sustainable outcomes (Southerton et al., 2004). Those who follow this 
approach often relate to the ‘nudge’ theory, which refers to policy actions 
(nudges) that change an individual’s choices or behavior without eco-
nomic incentives not ‘forbidding any options’ (Thaler & Sustein, 2009). 
An essential aspect of this theory is choice architecture, which refers to 
how choices are presented, framed, and structured (Schubert, 2017). To 
nudge someone means to intentionally intervene in their choice of archi-
tecture. Studies distinguish between nudges that serve individuals by 
increasing their health and wellbeing, and those that incentivize people to 
contribute to a broader public good (Boruchowicz, 2022; Nagatsu, 2015). 
The latter are called social nudges or green nudges (Boruchowicz, 2022; 
Schubert, 2017) if they refer to pro-environmental behavior. Table 4 pre-
sents some possibilities for implementing ‘green nudges’ in the last mile 
delivery area.  

Several studies described some benefits of using green nudges for 
promoting more sustainable consumption choices in various product 
categories such as light bulbs (Dinner et al., 2011), energy source options 
(Pichert & Katsikopoulos, 2008), or the reuse of hotel towels (Goldstein et 

al., 2008), while at the same time, other researchers notice that although 
some interventions may be successful at changing behavior in one area, it 
does not necessarily entail transferring these approaches to other areas 
and expecting similar results in terms of behavior change (Hedin et al., 
2019). Therefore, both scholars and practitioners should be cautious when 
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comparing and transferring interventions aimed at e.g. changing food 
behavior to interventions in the transport-related area. 

According to this study, the age cohort which is the least prone to in-
clude environmental aspects in their last mile delivery choices are per-
sons over 65. The authors suggest that green nudges could be designed 
and tested among this age group to foster their transition to more sus-
tainable options. Yet, as this study also showed that people who do not 
care for environmental aspects of their delivery choices can be found in 
any age group, one needs to search for some other theories that could 
explain how to transform the last mile delivery into a more sustainable 
area. Despite the wide acceptance and popularity of the nudge theory and 
its applications in studies and interventions aimed at fostering sustaina-
ble behavior, there are several limitations to this approach. The first one 
lies in the questionable results of such interventions regarding the behav-
ioral change (Hedin et al., 2019; Schubert, 2017). Previous findings of He-
din et al. (2019) showed that for various digital interventions aimed at 
fostering sustainable food consumption behavior, the results of the inter-
ventions in terms of behavior change in many cases were either not con-
sidered in a measurement, unclear, or none. Schubert (2017) highlighted 
that the impact of green nudges may be highly context-dependent (i.e. on 
ideological or other predispositions of nudges). Another limitation is the 
assumption that responsibility for environmental problems can be as-
signed to individuals rather than corporations, industries, or govern-
ments and the system they co-create, which is the critique of the neoliber-
al view of these problems (Hursh et al., 2015; Pellizzoni, 2011). Studies 
refer to this as the ‘responsibilization of the consumer’ which relates to 
the reduction of systemic issues linked to the individualized, behavioral 
choices of the ‘sovereign consumer’ (Welch et al., 2021; Thompson & Ku-
mar, 2018). 

 
Social practice perspective on behavior change  

 
An alternative approach, based on social practice theory (Evans, 2012; 

Evans et al., 2012; Reckwitz, 2002; Shove & Pantzar, 2005; Shove & Walk-
er, 2010; Spotswood et al., 2015) defines unsustainable patterns of con-
sumption as embedded in the social ordering of practices (Southerton et 

al., 2004). The authors believe this perspective to be more useful in studies 
on last mile delivery, as no single entity can create a sustainable last mile 
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solution on its own (Accenture, 2021). Such transformation requires all 
stakeholders and the ecosystem they co-create to work together (Accen-
ture, 2021,  Ranieri et al., 2018; Kiba-Janiak et al., 2021). 

Social practice theory shifts the attention from individual behavior to 
social practices as the core unit of analysis and interventions (Welch, 
2017). Social practices are conceptualized as combinations of three inter-
related elements: resources (materials, objects, infrastructure, technolo-
gy), competencies (skillful actions, knowledge), and meanings (principles, 
values) (Shove & Pantzar, 2005). How practices are performed depends 
on each of these elements and how they affect each other. For example, 
low-cost airlines (resources) will invite travelers to engage in a frequent 
flying practice, but changes in social norms — i.e. flight shaming (mean-
ing ‘excessive use of air travel’) may prevent them from engaging in fre-
quent flying practice and turn into more sustainable travelling practices 
instead. Following this logic, one may suspect that drones (resources) 
(McKinsey & Company, 2016) might encourage customers to choose in-
stant (and not sustainable) delivery methods, but evolving regulations 
supporting green initiatives (principles) might engage companies in 
a sustainable last mile supply chain development. These, however, are 
only suggestions as the identification of practices should be the outcome 
of a study and not a predefined assumption (Kłeczek et al., 2020; 
Smagacz-Poziemska et al., 2020).  

Another important aspect of social practices is that they are bundled 
(Castelo et al., 2021) and interlocking one with another, therefore they 
should be studied together as a nexus of practices (Paddock, 2017). More-
over, some practices mediate other practices (Kłeczek et al., 2020; Har-
greaves, 2011), and this is also true for the last mile delivery as it depends 
on other practices, such as remote work (which may foster more home 
deliveries), driving children to school (which may foster more out-of-
home deliveries), or being on a ‘box diet’ (which — because of the short 
expiry date of a product — requires frequent deliveries). These examples 
demonstrate that mediating practices of last mile delivery and the related 
destination practices should be studied together, as reducing or redesign-
ing the destination practices may inspire a reduction in mediating prac-
tice (Kłeczek et al., 2020; Bezerra et al., 2020). It also implies that the prac-
tice interventions aimed at a more sustainable last mile delivery require 
breaking down the industry or functional silos and fostering the active 
cooperation of all the actors and stakeholders involved in the nexus of the 
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studied practices (Bezerra et al., 2020), as sustainable transition pathways 
cannot be fully explored using ‘niche-regime’ categories (Turku et al., 
2022; Strambach & Pflitsch, 2018). 
 

 

Conclusions 

 

The conducted empirical research indicates that one of the three groups 
of factors motivating e-customers to choose the delivery method contains 
pro-sustainable factors, which essentially focus on limiting the pressure 
imposed on the environment. As a result of the analysis, a clear division 
of e-customers' preferences in this area was observed. Baby Boomers, i.e. 
respondents aged 65+, were the first cluster that did not show pro-
sustainable tendencies in last mile deliveries. Home delivery dominates 
here, and pro-sustainable factors were not assessed as important for that 
generation when choosing the delivery method. The second cluster was 
composed of other generations, namely Generations X, Y, and Z, i.e. re-
spondents aged 18–64. Pro-sustainable attitudes were widespread and 
actively supported here by preferring out-of-home deliveries. Moreover, 
pro-sustainable factors were treated by this group as important in choos-
ing the delivery method. It means that consumer preference for sustaina-
ble delivery differs between generations, being bought more by younger 
people than by the more mature or elderly. The third cluster was a mix of 
different generations, with no identified delivery preferences.  

A review of the literature has shown that the youngest generation pre-
fers to purchase products from companies that apply sustainability princi-
ples. The youngest generations adopt a proactive attitude because they 
realize they contribute to a healthy environment through their own per-
sonal involvement. They want to be actively involved in their communities 
and participate in sustainable ideas. Therefore, the younger generation 
should be included by e-commerce stores and courier companies in social 
and educational campaigns in order to deepen their pro-sustainable atti-
tudes. Their involvement in sustainable practices in society might provide 
a bridge to communication with older generations, by transmitting the 
importance of sustainable practices in last mile delivery. The challenge for 
online stores remains how they encourage cooperating courier companies 
to adopt environmentally friendly practices, along with the development 
of a green mentality and a commitment to adequately informing consum-
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ers about the environmental impact of the delivery they offer (Jones et al., 
2005). 

From a business/practical perspective, the research results can also be 
used by companies that are the main stakeholders in last mile deliveries, 
including forwarders and transport companies. Those results could help 
to revise the existing or adopt a new strategy of operation in the context 
of servicing particular generation cohorts, considering the aspect of sus-
tainable last mile delivery. This may come down to choosing one of the 
basic directions in strategic logistics management of such enterprises, i.e.: 
− cost minimization – a strategy consisting of minimizing total expens-

es related to transport, storage and distribution system at the as-
sumed level of logistic customer service, e.g. better delivery schedul-
ing considering specific eco-friendly means of transport for individ-
ual generation cohorts, 

− maximization of additional (added) value – a strategy aimed at max-
imizing the benefits obtained through high-quality logistics services 
that exceed the standards offered by competitors, e.g. a greater num-
ber and availability of out-of-home delivery (OOH) infrastructure or 
more optimal distribution in space. In this case, the level of service is 
determined by the limited financial outlays of the company, 

− achieving flexibility and control of the logistics system – a strategy 
based on the ability to quickly adapt to changes resulting from the 
evolution of preferences of particular generation cohorts in the field 
of pro-sustainable attitudes. A strategy implemented despite the 
need to incur significant costs or give up the benefits of a high level 
of customer service. 
The final choice of one of the above-mentioned strategies will result 

from an in-depth customer survey (examination of additional factors dis-
cussed later in the conclusions) and their segmentation, considering the 
pro-ecological preferences of individual generation cohorts. 

The main contribution of this study is twofold. First, we offer several 
empirical insights into which factors among the generations motivate         
e-customers to choose the delivery method. By using multivariate statisti-
cal methods, we were able to reveal the clusters of e-customers in terms 
of their preferences for pro-sustainable factors. Our findings add to the 
existing research in the field of generations theory and last mile deliver-
ies. We presented also some managerial implications of the research. Sec-
ond, we offer several theoretical insights into researching and designing 
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interventions aimed at fostering sustainable behaviors in the last mile 
delivery using two theoretical perspectives, the individual and the social 
practice perspective. 

The authors also wished to point out the limitations of the research. 
Firstly, the respondents were exclusively residents of voivodeship capital 
cities in Poland, therefore the study did not consider the preferences of 
residents of smaller cities, towns, and villages. Undoubtedly, the lifestyle 
and environmental performance of e-customers from smaller and less 
urbanized areas may differ significantly from those of the inhabitants of 
large cities. From the perspective of last mile deliveries, this may be influ-
enced by the availability of out-of-home delivery (OOH) infrastructure 
(e.g. parcel locker, a drop-off point, click and collect, etc.) in rural or pe-
ripheral areas. The second limitation to which attention should be paid 
was the analysis conducted from the perspective of only one of the de-
mographic features, i.e. the age of the respondents (belonging to a specific 
age cohort). Of course, as the analysis of the research results showed, this 
affiliation has an impact on the decisions taken in the field of last mile 
delivery and sustainable behavior. However, it would be reasonable, 
from the perspective of a comprehensive view of the addressed problem, 
to extend the research results to include analyses that also discuss other 
characteristics of the surveyed group, such as gender, education, and 
income level. The inclusion of additional characteristics describing the 
respondents in the survey could allow for the selection of subgroups 
within the already identified three main ones, which could show even 
better the social motivations in the field of sustainable last mile delivery. 
The last element to which attention should be paid at this point, is that 
the conducted research focused only on one of the areas of sustainable 
last mile delivery in the e-commerce market, namely on the choice of de-
livery methods and factors determining such a decision. However, the 
analysis did not attempt to indicate the factors directly motivating to 
change the decision in the scope of the delivery method to a more sus-
tainable (or at least ecological) one, while some possibilities of imple-
menting the green nudges in the last mile delivery area were proposed. 
The aspects related to the process of returning goods purchased via the 
Internet were also not analyzed in this paper. 

Given the above, future research comparing sustainable last mile de-
livery options should include diverse subjects to represent more varied 
features of e-customer (such as gender, educational background, career 



Equilibrium. Quarterly Journal of Economics and Economic Policy, 18(3), 853–882 
 

872 

level, monthly salary, different place of residence (city/suburbs/country 
etc.). The authors, supporting the pursuit of sustainability and a green 
lifestyle, also suggest conducting further research on the generations and 
the template of sustainable last mile delivery. On the one hand, it seems 
that it is necessary to deepen the research on behavioral changes in the 
few eco-friendly groups of Baby Boomers and others, whose members do 
not show any preferences in the last mile delivery method. On the other 
hand, there is also a need for more extensive research concerning repre-
sentatives of Generations X, Y, and Z, not only because they have higher 
spending power in the e-commerce market but, as was proved, they seem 
to be more inclined to sustainable consumption and eco-friendly last mile 
delivery solutions. Furthermore, future studies could also identify factors 
that affect the sustainability orientation of Generations X, Y, and Z, and 
could also highlight if or how this is orientation evolving. Despite the 
indicated limitations, it seems that the research conducted by the authors 
can help organizations that are the main actors in last mile delivery 
(shippers and transport companies) in their efforts to become greener 
organizations, which will ultimately contribute to the dissemination of 
sustainable last mile delivery and will fit into the current universal call 
for sustainable development. 
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Annex 
 

 

Table 1.  Structure of sample 

 

Sex 
Age 

Sum 
19-34 35-44 45-64 65 and more 

Woman 143 123 172 164 602 

Men 136 119 148 105 508 

Sum 279 269 242 320 1100 

 

 

Table 2. Matrix of factor loadings 

 

Variable Factor 1 Factor 2 Factor 3 

Z1 – delivery price 0.75   

Z2 – free return 0.62   

Z3 – delivery security 0.69   

Z4 – delivery speed 0.73   

Z5 – delivery date 0.66   

Z6 – distance to the place of collection 0.59   

Z13 – trust in the supplier 0.70   

Z7 – the weight of the package   0.85 

Z8 – the size of the package   0.85 

Z9 – environmentally friendly delivery method  0.82  

Z10 – the possibility of returning purchased products in an 

ecological manner 
 0.82  

Z11 – restrictions related to the possibility of movement (e. g. 

related to disability) 
 0.62  

Z12 – the possibility of changing the place of delivery of products 

during the delivery 
 0.56  

Explained variance 3.42 2.51 1.90 

Share (%) 26.33 19.32 14.60 

Note: Factor loadings below 0.42 have been removed. 

 

 

Table 3. Eigen-values and singular values in the original and modified versions  

 

K 

Eigen- 

values 

 

Singular 

values 

 

Percentage 

of inertia 

 

Cumulative 

percentage 

 

Modified 

eigen- 

values 

 

Percentage 

of inertia 

 

Cumulative 

percentage 

 

1 0.6010 0.3612 16.6685 16.6685 0.2716 23.3466 23.3466 

2 0.5586 0.3120 14.3990 31.0676 0.2211 19.0097 42.3562 

3 0.4663 0.2174 10.0354 41.1029 0.1293 11.1130 53.4692 

4 0.4170 0.1739 8.0239 49.1268 0.0902 7.7542 61.2235 

5 0.4097 0.1679 7.7481 56.8749 0.0851 7.3128 68.5363 

6 0.4071 0.1657 7.6475 64.5224 0.0832 7.1532 75.6894 

7 0.3891 0.1514 6.9894 71.5119 0.0713 6.1271 81.8165 

8 0.3654 0.1335 6.1637 77.6755 0.0569 4.8907 86.7072 

k
γ

k
λ λλ /

k k
τ

k
λ~ λλ ~

/
~

k k
τ~



Table 3. Continued   

 

K 

Eigen- 

values 

 

Singular 

values 

 

Percentage 

of inertia 

 

Cumulative 

percentage 

 

Modified 

eigen- 

values 

 

Percentage 

of inertia 

 

Cumulative 

percentage 

 

9 0.3522 0.1241 5.7267 83.4023 0.0496 4.2632 90.9704 

10 0.3229 0.1043 4.8128 88.2151 0.0352 3.0222 93.9926 

11 0.3218 0.1035 4.7784 92.9935 0.0346 2.9775 96.9702 

12 0.2998 0.0899 4.1474 97.1408 0.0255 2.1929 99.1631 

13 0.2489 0.0619 2.8592 100.0000 0.0097 0.8369 100.0000 

     ��� = 1.0000   

 

 

Table 4. Green nudges and suggestions for last mile delivery 

 
Types of green nudges Suggestions for last mile delivery 

Disclosure of costs Providing information on the environmental costs associated with each 

delivery option  

Eco-labelling Branding various delivery methods according to their environmental 

impact (i.e. as a traffic light system) 

Ecological priming Providing environmental information about various delivery methods 

by e-commerce companies in the delivery section on their websites 

Default options Opt-in/out: green delivery as a default option 

Active choice Forcing households to choose between a green or fast delivery without a 

default option 

Social norms Providing households with information about the average 

environmental impact of the delivery method selected in their 

neighborhood 

Modeling Providing an example for people to aspire to or imitate, i.e. eco-celebrity  

Incentivise greener choices Developing incentives and “choice architecture” that encourage 

consumers to receive deliveries in more sustainable ways 

Increase ease Removing barriers or reducing the perceived consequences of making a 

choice, i.e. reduced cost of a regular delivery compared to the instant 

option, reduced risk of regular delivery of a perishable product by using 

a safer packaging, etc.   

 

Source: own elaboration based on Boruchowicz (2022), Evans et al. (2017), Michie et al. (2011), Accenture 

(2021). 
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Figure 1. Presentation of the results of correspondence analysis 
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