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Abstract
Parcel lockers seem to be a very interesting and innovative solution for any type of city, beneficial to both 
customers and online stores. Accounting for the growing number of B2C e-commerce customers, this measure 
significantly meets their needs. Moreover, this solution solves the challenges of last-mile deliveries, which are 
one of the major effects of heavy traffic of commercial vehicles in the whole city area. Recipients and senders 
of parcels through parcel lockers are the main generators of demand for this service. Hence, assessing their 
satisfaction and requirements is a key indicator of the development of this area. This work focuses on the effi-
ciency of user parcel lockers and compares the situation in Italy, Poland, and Ukraine. This paper also presents 
an analysis of the already existing data on the satisfaction of parcel locker users, as well as the results of a study 
conducted among Ukrainian consumers for this work.

Introduction

Solving the challenges of last-mile delivery is one 
of the most interesting areas of today’s city logistics, 
which is rapidly developing in European countries. 
Success in addressing this issue allows cities and 
regions to implement the principles of sustainable 
development. Parcel lockers (PLs) have proven to 
be a successful way to consolidate shipments and 
reduce transportation costs. They ensure customer 
privacy by providing fast and efficient service. In 
addition, this solution is the most environmentally 
friendly for implementing last-mile delivery. 

Since consumers play an important role both as 
recipients and creators of PLs services, assessing 
consumer satisfaction and requirements is a crucial 
indicator of development. This paper analyzes the 
present situation of PLs services in Italy, Poland, 
and Ukraine and identifies differences in consumer 
evaluation and PLs market realization.

Analysis of previous studies

According to the SOTI report 2020/2021, more 
than 61% of logistics companies consider the last 
mile to be the most inefficient process in their chain 
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(SOTI, 2021). One of the largest challenges fac-
ing courier companies today is that customers are 
not always available at the delivery location. This 
leads to an increase in the number of failed deliv-
eries, which places an additional burden on last-
mile operations not only in terms of cost but also 
with regard to environmental concerns. One of the 
effective methods to deal with this problem is the 
use of parcel lockers. Not only do they help logis-
tics companies navigate their operations and costs, 
but they also provide customers the option to choose 
(Akdoğan & Özceylan, 2023).

In recent years, numerous publications by scien-
tists and researchers have been devoted to the study 
of parcel lockers. One of the first practical analyses 
of parcel lockers, in the context of their usability, 
was realized in 2011–2013 in the research project 
C-LIEGE (i.e., clean last mile transport and logis-
tics management for smart and efficient local gov-
ernments in Europe), founded under the Intelligent 
Energy Europe program. This work was focused on 
the efficiency of parcel lockers of the InPost Compa-
ny and their proper location from the final user per-
spective (Lückenkötter et al., 2021). This research 
was undertaken at the Maritime University of Szc-
zecin, Poland. Based on these results, some import-
ant conclusions have been considered that account 
for situations such as a location close to the market 
mall or transport junction. These analyses have been 
realized considering the influence of parcel lockers 
on pollution reduction. It has influenced the change 
of strategy in this context (previously, the parcel 
machines were primarily located at gas stations or 
parking areas).

In the period 2013–2016, the first wide-scale 
analysis of the usability of parcel lockers was accom-
plished in Poland under project GRASS (i.e., green 
and sustainable freight transport systems in cities), 
founded under the Polish-Norwegian Research Pro-
gram. It was the first analysis that covered an area 
of one country with significant experience in par-
cel locker utilization. This research was focused on 
the usability of this system, as well as the pros and 
cons from the final user perspective (Iwan, 2015; 
Iwan, S., Kijewska & Lemke, 2016; Lemke, Iwan 
& Korczak, 2016). This work covered the 16 largest 
cities in Poland.

In ref. (Song et al., 2009), it is stated that the use 
of lockers provides savings at the last mile stage, 
mainly due to a reduction in repeated deliveries. 
A model for using parcel lockers for vehicle rout-
ing accounts for relevant aspects such as CO2 emis-
sions, customer time window, and congestion; this 

is presented in ref. (Wen & Li, 2016). Faugere and 
Montreuil (Faugere & Montreuil, 2016) analyzed 
the business model of 12 companies that use parcel 
lockers and/or access points. The paper identifies 
trends and options for the design and operation of 
smart locker terminal networks.

The researchers’ works also contain revolution-
ary solutions to the problems of last-mile delivery 
using parcel lockers. In ref. (Rolf et al., 2023), the 
use of mobile parcel lockers with changing loca-
tions depending on the regional parcel volume in the 
districts is considered. A pilot project evaluated the 
usefulness of mobile parcel lockers and cargo bikes 
in terms of delivery time, distance traveled, and 
emissions. An algorithm was developed to solve the 
problems of maximum coverage and vehicle routing 
in an integrated manner.

Analyses of the present situation 
of delivery locker services in the studied 
countries 

Italy case study

According to a report by AGCOM (AGCOM, 
2020), even if e-commerce is growing with such 
a trend, companies still have problems with last-
mile deliveries. The number of parcel lockers in Ita-
ly increased, but their spread is not homogeneous. 
In particular, parcel lockers are concentrated mainly 
in the largest cities or province capitals, which are 
rare in rural areas. A map is provided by Figure 1.

Figure 1. Distribution of parcel lockers (AGCOM, 2020)
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Analyzing the geo-localization data of parcel 
lockers, it was obtained that only 12% of Italian 
citizens live under 500 m away from the nearest 
locker (about 7.2 million inhabitants), 28% of citi-
zens reside under 1 km away, and 46% of citizens 
live under 2 km away. This means that 54% of the 
population resides more than 2 km from the nearest 
locker, with a registered maximum of 222 km. The 
consequence is that half of the population still pre-
fers home delivery.

In Italy, there are three different operators for 
deliveries. They compose a “closed network”. It 
means that only the owner of the lockers (i.e., Ama-
zon, InPost, or Poste Italiane) can deliver parcels 
there. External operators who want to deliver parcels 
with lockers must pay a fee.

Amazon is the company that owns the highest 
number of parcel lockers in Italy. Their policy is 
a “closed system”. They also offer the possibility to 
return parcels that were bought with Amazon. InPost 
is another company that owns some of the lockers. 
Their policy, instead, is an “open system”. They also 
allow for the shipping of parcels.

Poste Italiane owns a few lockers, divided into 
public and private. While the first are “closed sys-
tems”, the second are “open systems”, both locat-
ed in condominiums. Therefore, every operator is 
allowed to deliver parcels using lockers.

In 2020, the Politecnico di Torino and the Links 
Foundation published the results of their survey on 
the usage and the experiences with parcel lockers 
(Mitrea et al., 2020). They interviewed their students 
and workers, a total of over 30,000 potential people. 
From this sample, 1,140 respondents took part in the 
study, of which over 1,053 were online customers; 
all were asked their opinions about parcel lockers 
(the results are given in Table 1).

Table 1. E-consumers’ attitude towards the parcel locker (re-
search by PoliTO and Links)

N (total = 1,053) % of total
I have already used it 268 25.4
I would like to use it again 257 24.4
I would not like to use it again 11 1.0
I have never used it 785 74.6
I would like to use it 731 69.4
I would not like to use it 54 5.1

Among those people who are not willing to use 
the parcel locker service, the reasons vary. For exam-
ple, the main aversion is the non-perceived utility in 
carrying the parcel home, when the home delivery 

exists. Other reasons concern the showing of other 
people their personal habits in online shopping, the 
fear of being robbed while collecting the parcel, or 
not needing to use a parcel locker due to staying at 
home during the day.

It results that, almost obviously, people prefer 
to have a parcel locker near their habitual locations 
(i.e., home or workplace), but also would like to 
have parcel lockers in places where it is possible to 
complete more than one task (e.g., buying grocer-
ies at the supermarket or shopping at the mall in the 
same trip as collecting their parcels), which are also 
accessible by car. The exceptions to this assumption 
are gas stations and parking areas, where people 
might feel unsafe when collecting parcels. Another 
section of the survey asked about the preferred loca-
tions to position a parcel locker. The results are listed 
in Table 2.

Lastly, one section was dedicated to asking peo-
ple if they were willing to change their daily routes 
to travel to a parcel locker and, if so, how much time 
they were willing to spend. The results are listed in 
Figure 2. It was found that 38.2% of potential adopt-
ers are available to deviate between 5 and 10 min-
utes from their daily routes to collect parcels, while 
6% are not available to deviate at all.

Table 2. Location preferences for parcel lockers (research by 
PoliTO and Links)

N (total = 988) % of the total

Close to home 791 80.1
Close to the workplace 381 38.6
In front of a supermarket 366 37.0
At a gas station 56 5.7
In a parking area 38 3.8
In a shopping center 219 22.2
In a university campus 164 16.6
Other 19 1.9
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Figure 2. Maximum deviation (in minutes) to collect a parcel 
in a locker box for potential adopters (Mitrea et al., 2020)
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Poland case study

Nowadays, Poland is the most experienced coun-
try in the world when considering the utilization of 
parcel lockers. The first successful business imple-
mentation was realized by InPost Company in 2009. 
From this time, the number of parcel machines sig-
nificantly increased. Moreover, all the most import-
ant CEP (i.e., courier, express, and parcel) market 
actors considered this idea in their business models. 
Until now, the parcel lockers are utilized by InPost, 
DPD, Poczta Polska, DHL, Allegro, Orlen, and Ali-
baba. It is difficult to explain this phenomenon. The 
major reasons for the utilization of this system by 
e-commerce customers in Poland are shown in Fig-
ure 3.

The most important criterion when customers 
choose parcel lockers is their 24-hour availability. 
It makes this system very comfortable and inde-
pendent. Additionally, the users underlined that the 
delivery price is highly crucial. It must also be men-
tioned that a significant increase in parcel locker uti-
lization occurred when the cost of the delivery to the 
machines was reduced by the company.

According to the results of the analysis in Poland, 
the implementation and efficient utilization of par-
cel lockers requires the support of local residents, 
courier/delivery companies, and the owners of plac-
es where parcel lockers are located (Lemke, Iwan 
& Korczak, 2016). The crucial condition of their 
efficiency is the e-commerce stakeholders’ willing-
ness to deliver goods to the location of the machine, 
not to the final address of the customer. Based on 
the Polish example, this issue does not seem to be 
a problem for Internet retailers. From the business 

stakeholder perspective, parcel lockers provide ben-
efits such as (Iwan, Kijewska & Lemke, 2016):
•	 extra income from rent paid by the system 

operator,
•	 commercialization of the non-utilized outdoor 

space,
•	 extra revenue resulting from the increased footfall,
•	 a focal point for the community,
•	 opportunity to become part of international opera-

tions from cross-border deliveries,
•	 use of the reverse side of lockers for potential 

advertising space,
•	 building a reputation as a city that supports sus-

tainable development.
An important issue in the context of parcel lock-

er efficiency is the willingness of Internet shop cus-
tomers to receive their goods not at home but from 
parcel lockers. Due to this, the most significant topic 
is the proper location of the machine, considering 
that the final part of delivery (i.e., the very last mile) 
must be realized by them directly. It does not need 
to be located only close to the customer’s house. 
However, it must be close to often visited places, 
like shopping centers, schools, or transport junctions 
(i.e., bus or train stops).

The Polish analysis showed that the special 
role in the proper development of parcel lockers is 
played by the local, regional, or national authorities. 
It is mostly related to (Iwan, Kijewska & Lemke,  
2016):
•	 promoting the installation and development of 

parcel lockers based on strategies and policies 
shared with relevant local key stakeholders, 

•	 sharing or renting the public space for the installa-
tion of parcel lockers,
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• providing planning and building permission for 
pack station installations,

• supporting parcel lockers implementation by their 
involvement in transport planning and fl eet mon-
itoring systems.
An important aim of parcel lockers’ implementa-

tion is to reduce the number of deliveries in the city 
area. It helps to reduce vehicle mileage with associ-
ated energy use and congestion impacts. The courier 
servicing parcel lockers is able to deliver 600 parcels 
in just one day with travel distances of about 70 km, 
in comparison to 60 parcels and 150 km in tradition-
al delivery systems  (Log4, 2023).

Ukraine case study

According to Statista (Statista, 2023), the e-com-
merce market in Ukraine showed steady growth in 
recent years before the start of the full-scale Rus-
sian invasion of Ukraine. In 2022, amid the war, 
e-commerce volumes decreased by almost 12 times 
and amounted to $295.85 million. The decline was 
observed in all areas, especially in the segments of 
fashion, furniture, toys and hobbies, health and beau-
ty, and electronics (Figure 4). Nevertheless, Statista 
makes optimistic forecasts for 2023. It is expected 
that, in 2023, the market volume will almost reach 
the level of 2020 and amount to $2671,05 million. 
In 2025, it is expected to exceed the pre-war year of 
2021.

The developing use of parcel lockers has 
occurred in Ukraine since 2014 and, currently, their 
main implementers are four delivery services: Nova 
Poshta (since 2016), Ukrposhta (since 2021), Meest 
(since 2018), and ROZETKA online store (since 
2018).

Nova Poshta, which is the leader in Ukraine in 
providing services through parcel lockers, is also the 
second-largest operator of PLs in Europe. Figure 5 
shows how the number of the company’s branches 
and PLs changed from January to July 2022. A sharp 
drop is explained by the fi rst months of the full-
scale invasion of Ukraine, but in May the company 
returned to pre-war levels; by the end of the second 
quarter, it had begun to increase again.
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 Figure 5. Dynamics of changes in the number of branches 
and parcel lockers of Nova Poshta in 2022

Figure 4. Dynamics and forecast of changes in e-commerce segments in Ukraine, 2017–2027 (Statista, 2023)
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Recipients and senders of parcels through parcel 
lockers are the main generators of demand for this 
service, so assessing their satisfaction and require-
ments is a key indicator of the development of this 
area. Therefore, the Ukrainian customer survey of 
PLs was conducted for this study; 115 respondents 
took part in the survey (Table 3).

Table 3. Description of the initial data used in the analysis

Age N %
Less than 22 21 18
22–35 48 40
36–45 31 27
46–56 10 9
56 years and over 5 6
Gender N %
Male 42 37
Female 73 63
Main activity N %
Employed 78 67
Student 18 16
Pensioner 2 2
Not working 17 15
Residence N %
City of regional importance 74 63
City of district importance 18 16
Small town 4 4
Urban village 11 10
Village 8 7
Frequency of online shopping N %
Every week 18 16
Several times a month 47 40
Once every few months 38 33
Once every six months or less 8 7
Once a year or less 2 2
Do not do 2 2

According to the results of the survey of respon-
dents who make online purchases, 74% have experi-
ence using parcel lockers, which shows a significant 
increase in the popularity of this solution compared 
to the results of a similar study conducted by the 
authors in 2020 (Kunytska et al., 2021) (Figure 6).

The survey showed which characteristics of par-
cel lockers are key for consumers and what influ-
ences their choice for this particular delivery meth-
od (Figure 7), with respondents rating the available 
characteristics of parcel lockers on a 5-point scale 
(Figure 8).

As can be seen from the results, the main factors 
of choice are the convenience of the location and 

the 24/7 accessibility to receive parcels. Consumers, 
according to their experience, provided these two 
characteristics a high rating – 4.04 and 4.19, respec-
tively, on a 5-point scale for existing parcel lockers. 

Attention should also be paid to the cost factor. 
When asked what needs to be improved in the ser-
vice of parcel lockers, the option “Reduce the cost of 
services” was ranked third, but only 6% of respon-
dents mentioned cost as a key factor.

Conclusions

Based on the above analysis, a comparison of the 
main characteristics of parcel locker markets in Italy, 
Poland, and Ukraine was made (Table 4).
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Figure 6. Dynamics of parcel locker users among Ukrainian 
Internet consumers in 2020 and 2023
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The most important factor in the effi  cient utiliza-
tion of parcel lockers is their proper localization in 
the city area. According to the analysis realized in 
the studied countries, it is possible to identify a few 
of the best locations for this kind of system:
• local hot spots within suburbs – next to conve-

nience stores (high density of population living in 
the neighborhood),

• high-traffi  c pedestrian areas in city centers,
• shopping centers and supermarket car parks,
• bus/underground stations next to local commuting 

hubs,
• petrol station forecourts,
• service stations,
• business centers.

Parcel lockers located directly at the place of res-
idence of recipients (at the entrance of the house) are 
also gaining popularity.

The analysis of consumer preferences for parcel 
lockers in Italy, Poland, and Ukraine showed that, 
in all the countries considered, the most important 
criterion for customers to choose parcel lockers is 
their convenient location. It is the distance from the 
place of residence that determines the fi nal decision 
on their use.

Parcel lockers are one of the most effi  cient mea-
sures of city logistics. It must be underlined that 
a signifi cant synergy eff ect can be achieved by the 
combined utilization of parcel lockers and other envi-
ronmentally friendly city logistics measures, such as 
electric vehicles, cargo bikes, development of envi-
ronmental zones, urban depots etc. Moreover, support 
by autonomous vehicles could add important value in 
the future (Figure 9) (Kerr & Różycki, 2023).

Figure 9. Autonomous vehicle for delivering parcels to par-
cel lockers

This kind of system seems to be a very promising 
solution for many cities. However, the crucial issue 

Table 4. Comparative analysis of the main indicators of the parcels locker services market in Italy, Poland, and Ukraine

Country Italy Poland Ukraine
Number of parcel 
lockers (PLs)

2,500
(October 2020)

36,685 15,183

First PLs, year 2014 2009 2014
Location of PLs Supermarkets, gas stations, shop-

ping centers, main subway and 
railway stations, and local shops

Supermarkets, shopping centers, 
business centers, gas stations, bus 
and train stations, and on the street

Supermarkets, gas stations, shop-
ping centers, business centers, in 
entrances, and on the streets

Functions of PLs • Parcel delivery
• Short-term storage (3 days)
• Parcel return

• Parcel delivery
• Parcel sending

• Parcel delivery
• Short-term storage
• Sending parcels
• Point of parcel transfer through 

the PLs registration for another 
recipient

• Packaging service from the 
delivery service

Works without 
electricity No Yes* Yes*

Forwarding, yes/no No No Yes*
Shipping without 
packaging, yes/no No No Yes*

Possibility to receive a par-
cel without the Internet, 
yes/no

No No Yes*

Free delivery to the PL 
from partner stores, yes/no No Yes* Yes

Possibility to install a PL 
for business, yes/no Yes* Yes* Yes*

* Some operators have other conditions
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of its efficiency is the proper business model, relat-
ing to the local specificity, established by business 
stakeholders as well as a general acceptance of these 
machines by users. The Polish experiences show that 
it can be fully accepted by e-commerce customers.
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