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Abstract: The main objective of this article is to identify the direction of change in logistical activities
and their critical segments as a result of the COVID-19 pandemic in a country that is an important
logistical hub of Europe. The specific objectives are to identify changes in logistical activities,
especially during the COVID-19 pandemic, to determine the dynamics of changes in business
revenues and in quantitative parameters for total logistics services and their segments during the
pandemic, to establish the relationship between the economic situation and parameters related to
logistics services, including during the COVID-19 pandemic. Using the method of purposive selection,
Poland, which is well developed in logistics and aspires to be a crucial logistical hub of Europe,
was selected for the study. The analysed period covered the years 2015–2021. The material sources
were the literature on the subject and data from reports on individual logistics segments. Dynamic
indicators with a fixed and variable base, coefficient of variation and Kendall’s tau correlation
coefficient were used for analysis and presentation. It was found that the COVID-19 pandemic
accelerated changes in logistics activities. These changes included digitalisation, the development
of the e-commerce market, multi-channel sales and the development of these services, and the
introduction of automation and artificial intelligence. In all activities, 2020 was the most challenging
year, but there was generally a reduction in revenue growth and, less often, stagnation. Logistics
companies gained in the second year of the pandemic (2021) when implemented solutions generated
record revenues. Among the winning segments were logistics services in general, especially sea
freight forwarding, warehousing services, courier services related to e-commerce, and a lesser extent,
freight transport. Losses were incurred in the segment related to passenger transport. COVID-19
became a positive catalyst for change. The logistics industry ultimately benefited from the pandemic.
Additionally, due to the pandemic, logistics operations have had greater sustainability, contributing
to resource conservation and environmental protection.

Keywords: logistics market; logistics companies; warehouse space; warehouse rental; transport
of goods; passenger transport; courier services; digitisation of logistics; innovations in logistics;
smart logistics

1. Introduction
1.1. The Importance of Logistics for Business

Business activity is changing rapidly, which is mainly influenced by the increasing
demands of consumers and the pervasive introduction of IT tools. The environment in
which a company operates is very dynamic. It can also be said that the dynamics of these
changes are accelerating. All this means that, in order to stay in the market and play a
significant role in it, companies must change and use modern solutions [1–4]. One of the
areas that are rapidly changing is logistics. It can happen mainly due to the function of
this area of business activity and also because logistics plays a servant role in the core
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business activities of a company. Managers recognise the importance of logistics. In the
case of reasonably uniform technology used by manufacturers, logistics is the one that can
determine the success of a company [5–7]. The winner is the one who delivers the right
product, in the correct quantity, in the proper condition, to the right place, at the right time,
to the right customer, and at the right (appropriate) price. In this way, the logistical 7R
principle is realised. In another approach, logistics can be defined as the management of
phenomena and processes of the flow of goods based on an integrated view of them [8,9].
Logistics enables the efficient overcoming of time and space in realising the flow of goods.
It has numerous interrelationships with many functional areas in a company, such as
production, marketing, and accounting. From a practical point of view, transport and
warehousing are the most important. Other types of services provided to companies and
individual customers should not be forgotten either. Examples are just-in-time deliveries
for manufacturing companies or courier services received by individual customers ordering
products from online shops. Logistics is responsible for the proper functioning of goods
supply chains, which are often global in nature [10–12]. Without well-functioning logistics,
it would be impossible for the economy and society to function smoothly [13,14].

1.2. Importance and Functioning of Logistics during COVID-19

All sectors are connected by a complex network of supply chains and logistics. The
importance of logistics for the smooth functioning of the economy is therefore very high.
During the pandemic, expectations of logistics were high. Haren and Simchi-Levi [15]
noted the significant impact of the COVID-19 outbreak on supply chain and production op-
erations. The consequences were expected to be global in scope. According to Remko [16],
emerging problems will be the search for innovative approaches to supply chain recovery.
Chowdhury et al. [17] identified the main issues and studies that affected supply chains.
These were: the impact of the COVID-19 pandemic on supply chain performance, resilience
strategies for consequence management and chain recovery, the role of technology in im-
plementing resilience strategies, and supply chain sustainability. According to Gunessee
and Subramanian [18] and Paul and Chowdhury [19], the global reach of the pandemic
means that it affected all nodes (supply chain members) and linkages in the supply chain
simultaneously. According to Amankwah-Amoah [20], supply, transport, and production
faced numerous challenges that reduced their efficiency. These included border closures,
supply market blockages, disruptions in vehicle movements and international trade, labour
shortages, and physical distance at production facilities. Xu et al. [21] showed that increas-
ing supply chain resilience significantly reduces vulnerability under challenging times. The
pandemic experience will also influence the shortening of supply chains through renewed
strategies that increasingly focus on relocation and backshoring. Heidary [22], on the other
hand, thought that improving capacity flexibility was one of the essential strategies that
global supply chain managers should pursue. Choi [23] believed the logistics system is
crucial in managing supply chain disruptions and restoration. Linton and Vakil [24] stated
that weaknesses in global supply chains were exposed during a pandemic, resulting in lost
revenue, demand, and unfulfilled supply. The situation is a lesson for embracing resilience
and robustness in the supply chain to help businesses that lost out during the pandemic
recover [25–27].

1.3. Changes in Logistics during COVID-19 in the Polish Market

The pandemic has caused parts of life to move online, such as shopping and using
services. This situation has also caused changes on the supply side. There was a need
to optimise processes, competition increased in the market, and many new online shops
were created. In Poland, this was dominated by the food, multimedia, health and beauty,
and home and garden industries. Optimising the delivery process and the possibility of
using several sales channels became particularly important. The logistics of efficient and
convenient delivery became crucial. Courier companies have introduced a parcel collection
service without needing a signature, as well as cashless payments or the abandonment
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of cash on delivery [28]. The growth of the e-commerce market has led to an increasing
interest in warehouse space and a search for more technologically advanced facilities that
provide greater operational efficiency to keep up with consumer demand. The challenge
has become the simultaneous management of several sales channels (Omnichannel), with
different last-mile delivery solutions envisaged, such as PUDO (pick up, drop off) points,
click and collect, or parcel machine networks [29]. Warehouses and storage facilities
should be adapted to the increased demand for sorting and storage services. The reverse
logistics and returns management processes are no less critical, for which additional or
even dedicated warehouse facilities are often needed. The need for smaller storage facilities
closer to city centres is reported. Such warehouses will allow customers’ expectations of
same-day product delivery to be met [29]. Broken supply chains also drove demand for
warehouses. In addition, logistics operators supported their partners operating in the same
supply chain [30].

A noticeable direction of logistics change due to the pandemic was accelerated digital-
isation. This change may have primarily influenced the increased revenue dynamics [31].
The simplest example is streamlining workflow processes and the possibility of remote
handling. This mentioned example made it possible to operate despite not being able to
run operations directly from the office [32]. Automating logistics processes has gained a
vital role due to the growing demand for transport and warehousing services and the rapid
growth of e-commerce. This is helped by using semi-automated order picking solutions that
support employees in repetitive or complex activities, the robotisation of processes, or the
extensive digitalisation of areas such as finance and warehouse operations. Some platforms
automatically provide information to customers or present estimated delivery times. In
addition, devices that measure shipments, autonomous or semi-autonomous forklifts, and
‘robotic’ arms or Internet of Things sensors are being implemented [33]. Automation also
applies to returns processes. Integrating multiple IT systems minimises human labour,
and the customer feels that returns are made easy and straightforward [34]. Pandemic has
accelerated the implementation of many solutions, such as real-time supply chain visibility.
These innovative solutions support the management of logistics processes and decision-
making and help respond quickly to disruptions and dynamically changing situations
in the global supply chain. Courier companies, on the other hand, have implemented a
contactless delivery procedure and digitalised some stages of the process [35]. Before the
pandemic, there were stages of digital transformation being implemented, namely the
digitisation of processes, the use of cloud computing, and the implementation of cognitive
technologies. The deployment of cognitive technologies is a stage of transformation that
the recent crisis has accelerated. It can be honestly stated that there is no turning back from
these technologies. Among cognitive technologies, artificial intelligence is essential. Robots
support the following processes: logistics, planning, loading and unloading, and billing,
quoting, invoicing, or customs documents. Software bots, which mimic the actions of users
in IT systems, can work around the clock. They perform human work several times faster,
without mistakes [36].

1.4. Justification, Aims, and Structure of the Article

The themes of the article are important and timely. Logistics is a key area of economic
activity. Its importance increased especially during COVID-19. Other sectors depended on
its efficiency. It is therefore important to determine how the COVID-19 pandemic affected
logistics activities. Did it pose a major problem and cause a reversal of the positive growth
trend in the industry? Alternatively, perhaps the problems have outgrown the logistics
companies. In the first weeks of the pandemic, the pandemic certainly caused a surprise;
as a rule, logistics companies were not prepared for such a shock. It was an action not
foreseen in any of the forecasts. The occurrence of the pandemic worldwide was a particular
problem. Of course, the impact varied from country to country and geographic region to
geographic region. However, no one was immune from the effects of a pandemic. The scale
and unpredictability of the phenomenon certainly had a significant impact on the situation
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and changes in logistics operations. Poland is a rapidly developing country. In addition, it
has an excellent location, which means that many companies are locating their logistics
and warehousing in Poland. Poland is the hub of Central and Eastern Europe, resulting in
many logistics companies operating in the country, including those with a global reach. The
conjuncture before the pandemic was very good. The changing playing field may also have
caused changes in the logistics business. The new aspect of this article is the presentation
of a comprehensive analysis of the impact of COVID-19 on logistics activities in one of the
most important countries in Europe in terms of logistics. In addition, reference has been
made to the most critical logistics segments, which makes it possible to show the outflow
of the pandemic in different areas of logistics activities. A problem and limitation is the
lack of comprehensive data available. Logistics activities are generally assessed as a whole,
which somewhat limits the inference about the development of individual areas. The article
uses several data sources, thus providing a comprehensive analysis. The literature review
indicates that there is limited research in this area. To date, the authors have treated logistics
activities as a whole or focused on a single segment (business area). The authors of this
article have not encountered—so far—such a comprehensive study of logistics as a whole
and its areas during the COVID-19 pandemic. It will be interesting to determine whether
the development of logistics activities was halted during the COVID-19 pandemic and how
it proceeded in individual segments. The above aspects make the research necessary and
original. The article presented here may fill a research gap.

The article’s main objective is to identify the direction of change in logistics activities
and their key segments due to the COVID-19 pandemic in a country that is an important
logistics hub for Europe.

The specific objectives are:

• Identifying changes in logistics activities, especially during the COVID-19 pandemic;
• To determine the dynamics of change in business revenue and volume parameters for

logistics services in general and its segments during the pandemic;
• Establish a link between the economic situation and parameters related to logistics

services, including during the COVID-19 pandemic.

The article formulates three research hypotheses:

Hypothesis 1. The COVID-19 pandemic has accelerated changes in logistics operations, particu-
larly at large logistics operators.

Hypothesis 2. In Poland, revenue dynamics decreased in the first year of the COVID-19 pandemic,
while revenue increased significantly in the second year as a result of adaptation measures.

Hypothesis 3. The development of the logistics business in its various segments is closely linked to
the economic situation.

The organisation of the work is as follows: Section 1 provides an introduction to the
topic. The importance of logistics for economic activities and the course of the pandemic in
Poland are presented. The impact of COVID-19 on various economic and social activities is
shown, as well as the importance and changes in logistics as a result of the pandemic. This
section also includes the rationale and objectives of the article. Section 2 proposes methods
to identify changes in logistics activities in Poland. In Section 3, the research findings are
presented. In Section 4, the reference is made to other research results that dealt with the
relationships tested. Finally, Section 5 concludes this paper.

2. Materials and Methods
2.1. Data Collection, Processing, and Limitations

Poland was selected for the study, utilising a purposive selection method. It is one
of the largest countries in the European Union, with an excellent geographical location
in Europe. There are many global logistics companies in this country. Logistics is also
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developing rapidly. Poland already fulfils vital functions in Central and Eastern Europe
and could become Europe’s most important logistics hub in the future. The research period
covered the years 2015–2021. The adoption of such a period is substantively justified. By
2019, changes in logistics activities resulting from the normal functioning of the economy
can be observed. In 2020, there was an economic crisis caused by the COVID-19 pandemic.
The European continent was quite severely affected by COVID-19. The last year in which
complete research data were available was 2021. In addition, it was the second year of the
COVID-19 pandemic.

The data used in the study come from several sources. Logistics activities in Poland
are not studied comprehensively by one unit. The results are scattered over several research
units. Data collection is limited by the lack of detailed and up-to-date information on
comprehensive logistics activities. Data are often not aggregated at the country level but
relate to individual areas of logistics activity, so there is a problem in performing this type
of analysis. The following data sources were used:

• Rankings of TSL companies are published annually by Dziennik Gazeta Prawna (Dzi-
ennik Gazeta Prawna is a nationwide legal and economic journal published by the
Polish company Infor Biznes. It is published five times a week, from Monday to Friday.
Every year in June, Gazeta publishes the TSL Companies Ranking. The ranking of TSL
companies is prepared on the basis of an on-line survey. Substantive supervision is car-
ried out by the student—Warsaw School of Economics. In 2022, the 27th ranking was
already published.). The ranking annually takes into account approximately 70 largest
logistics companies in Poland. Including a company in the ranking is to have revenue
from the core TSL activity of at least PLN 2 million (approx. EUR 450 thousand). This
revenue should represent at least 51% of the total revenue for the company;

• Reports on the Polish warehouse market published annually by AXI IMMO Group
(AXI IMMO Group is a leader among Polish consulting companies providing compre-
hensive services on the commercial real estate market. One of the areas of activity is the
creation of reports and publications on the commercial real estate market, including
warehouse market. Reports of this kind have been produced since 2011.);

• Reports on the state of the postal market published annually by the Office of Electronic
Communications;

• Yearbooks entitled Transport-activity results (Transport-activity results is publication
containing basic data on the results of the transport sector activity. The aim of this
publication is to present the aspects (economic and infrastructural) that determine the
development of the sector and its operational activity. Reports have been published
since 2002.) published annually by Statistics Poland.

In addition to the presented sources of numerical data, other sources were used
concerning the results of research already carried out and the regularities occurring in
the industry. Literature in the form of books, articles in scientific and popular magazines,
industry reports, and articles in portals dealing with logistics topics was used.

The study is the result of the author’s previous research on logistics. More recently,
the authors’ field of interest has been the impact of COVID-19 on the situation in various
sectors of the economy. The two areas are closely linked as, without efficient logistics, the
economy could not function smoothly during the pandemic. All the authors are economists.
Therefore, an aspect related to economics was raised. In addition, attention was drawn
to the lack of up-to-date scientific studies on the relationship between the functioning of
logistics in Poland and economic development.

2.2. Applied Methods

The research was divided into stages. Figure 1 shows a diagram of the conducted research.
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Figure 1. Diagram of the conducted research.

The first stage of the research presented the situation in Poland before and during the
COVID-19 pandemic (2015–2021) in terms of the top logistics companies’ revenues. Such
data made it possible to identify changes in logistics activities. These changes can happen
because the top companies set the direction of change and provide a barometer of the
situation in the industry. For this purpose, chained and fixed-base dynamic indicators were
used. The coefficients of variation were used to show the variability in individual periods.
The analyses presented were supplemented by listing the top 10 companies in revenue
dynamics in the years in question. In this case, it was possible to identify changes based
on the fastest-growing companies. This also made it possible to compare the situation
and growth opportunities before COVID-19 and during the pandemic. In addition, it was
determined which logistics business segments developed best in the different periods.
This section aimed to show the directions of change and the actual leaders in the logistics
business in Poland in the period before and during the pandemic.

The second step of the research presents the results for the individual segments of the
logistics services market. In the first step, the situation in the warehouse space market was
shown, which was the segment particularly affected by the pandemic; however, the effects
were positive. The focus was on the basic parameters related to the market, such as demand
and supply and the most important indicators. Changes were shown through chained
and fixed-base dynamic indicators. As a result, the directions and strength of the analysed
variables were obtained. Fixed-base dynamics indicators were calculated for the three
periods 2015–2019, 2015–2020, and 2015–2021. This will allow the impact of COVID-19 on
changes in the first and second years of the pandemic to be determined. In a second step,
postal services were addressed. Among these, courier services and postal parcels are the
most important. Calculations were made for the dynamics of individual value and quantity
parameters. As before, two dynamics indicators were used to determine the strength and
direction of change, particularly during the COVID-19 period. This section additionally
presents the structure of the services and their change over the years. The section also
identifies the changes that have taken place in the market. The key logistics area, transport,



Sustainability 2022, 14, 10303 7 of 24

was addressed in a third step. Similarly, research was carried out into the changes in the
value of revenue generated, the number of transport work carried out, and the number of
freight and passengers transported. Identical to the previous logistics business segments,
two types of dynamic indicators were calculated. The patterns occurring, the strength,
and directions of change in transport activity were identified. This way, comparisons were
made between periods before and during the pandemic.

In this paper, the chain simple dynamic indicators were used as follows [37]:

it,t−1 =
yt

yt−1
× 100 (1)

where:

yt—level of the phenomenon in a certain period,
yt−1—level of the phenomenon during one period earlier.

The dynamics indices with a constant base were used for the research too. The
constant-based dynamics index has the following formula [37]:

i =
yn

y0
or i =

yn

y0
× 100% (2)

where:

yn—the level of the phenomenon in a certain period,
y0—level of the phenomenon during the reference period.

The variation coefficient marked as Cv eliminates the assessment unit from the stan-
dard deviation of a set of digits. It is done by obtaining the quotient of standard deviation
divided by the arithmetic mean. Formally, for the sequence of N numbers, the variation
coefficient is calculated as follows [38]:

Cv =
S
M

(3)

where:

S—standard deviation from the exemplar set of numbers,
M—arithmetic mean of the exemplar set of numbers.

The third stage of the research concerns the determination of the relationship between
the value of GDP and changes in individual parameters concerning the logistics services
market in general and its most important segments. The logistics parameters and indicators
presented in the first and second stages of the research were used. A total of 28 parameters
and indicators relating to logistics activities and their segments were used. For the economic
situation, one parameter was used, i.e., GDP. Tests performed with other parameters
concerning the economy (domestic demand, total consumption including households,
value of exports and imports) gave similar results. Therefore, it was decided to present only
the result for the value of GDP. The tests were performed for the three periods 2015–2019,
2015–2020, and 2015–2021. This will allow the impact of the pandemic on the results
achieved to be determined. The logic for performing the tests for the different periods
was the same as for the momentum indicators. The non-parametric test will make it
possible to check the interdependencies that exist and answer the question: is logistics
developing interdependently with the economy, or are there differences in this respect
between segments of the logistics business? Of particular interest are the changes that have
occurred due to the pandemic. With this study, it is possible to determine the importance
of the parameters and the strength of their association with economic prosperity before and
during the COVID-19 pandemic. In this project phase, a non-parametric test was applied to
define the correlation between the variables. Kendall’s tau correlation coefficient was used.
It is established on the difference between the probability that two variables fall in the same
sequence (for the interpreted data) and the probability that these factors are different. This
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coefficient fluctuates in the range of values <−1, 1>. Value 1 means complete match, value
0 indicates no match of order, and value −1 indicates the complete opposite. The Kendall
coefficient suggests not only the robustness but also the direction of the interdependence.
It is a valuable tool for representing the similarity of the ordered data sets. The following
formula can be used to calculate Kendall’s tau correlation coefficient [39]:

τ = P[(x1 − x2)(y1 − y2) > 0]− P[(x1 − x2)(y1 − y2) < 0] (4)

where:

P[(x1 − x2)(y1 − y2) > 0]—concordance probability, i.e., the probability that random vari-
ables X and Y move in one direction (increase or decrease),
P[(x1 − x2)(y1 − y2) < 0]—the probability of nonconformity, i.e., the probability that the
random variables X and Y move in the opposite direction.

The given formula evaluates Kendall’s tau based on a statistical sample. First, all
possible pairs of the observed population are combined. Next, the pairs are split into three
possible units:

P-compatible pairs, when the analysed factors within two observations fluctuate in the
same trend, i.e., either in the first observation both are higher than in the second, or both
are less significant,

Q-incompatible pairs, when the factors differ against each other in the opposite trend,
i.e., one of them is more significant for this observation in the pair, while the other is smaller,

T-related pairs in the case of one of the variables having equal values in both observations.
The Kendall tau coefficient is then calculated from the following formula:

τ =
P − Q

P + Q − T
(5)

Moreover,

P + Q + T =

(
N
2

)
=

N(N − 1)
2

(6)

where:

N—sample volume.

The pattern can be quantified as:

τ = 2
P − Q

N(N − 1)
(7)

Descriptive, tabular, and graphic methods were also used to present some of the findings.

3. Results
3.1. Impact of COVID-19 on Business Revenues at Top Logistics Companies in Poland

The first stage of the research shows the changes in the economic performance of the
top 10 logistics companies in terms of revenue value in Poland. These companies set trends
in the market and have been dominant for many years. Table 1 shows the dynamics of
change in business revenue for the surveyed companies from 2015 to 2021, taking into
account changes compared to the previous year. Blue indicates the three best performers in
a given year, and red the three worst performers. These designations will also be used in
subsequent tables. It turned out that the dominant companies were not the fastest growing
at all. They had substantial total revenues, which did not allow for rapid growth. It was
mainly the companies in the middle of the pile that grew fast. Taking into account the
revenues across all companies in the top 10, they can be identified by the most and least
favourable years. The best year was 2021, with an average growth rate of 51%, and the
worst year was 2020, with a growth rate of 10% concerning the previous year. These were
the years with the COVID-19 pandemic, with only FM Logistics experiencing a decrease
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in revenue in 2020. In contrast, record revenue growth was achieved in 2021, the largest
at VGL Solid Group Sp. z o.o. and Rhenus Group, for which there was a doubling of
business revenue. Overall, the industry’s situation and logistics revenue growth dynamics
were great.

Table 1. Variable-basis dynamics indices for revenues from operations of top 10 TSL companies in
Poland in 2015–2021. Blue indicates the three best performers in a given year, and red the three
worst performers.

Lp. Company Name

Change Dynamics of Revenue (Previous Year = 100)

Previous Year = 100

2015 2016 2017 2018 2019 2020 2021

1 Raben Group 100.00 101.43 104.94 109.48 113.87 101.95 119.08
2 DPD Polska Capital Group 100.00 109.25 118.88 117.95 116.61 125.80 117.77
3 DSV Group 100.00 129.37 115.80 109.73 161.34 107.86 170.33
4 Schenker Sp. z o.o. 100.00 102.65 103.36 105.24 105.93 101.42 129.14
5 ROHLIG SUUS Logistics SA 100.00 116.48 121.47 106.45 104.42 121.63 171.12
6 Rhenus Group 100.00 121.13 155.64 112.75 121.12 113.24 212.13
7 VGL Solid Group Sp. z o.o. 100.00 118.09 132.28 127.63 115.85 113.15 230.01
8 KUEHNE + NAGEL Sp. z o.o. 100.00 115.92 119.12 117.71 105.70 104.13 145.04

9 HEGELMANN TRANSPORTE
Sp. z o.o. 100.00 106.00 114.62 171.89 170.82 110.56 106.54

10 FM Logistic 100.00 102.88 104.77 108.65 106.16 99.83 111.20
Top 10 on average 100.00 112.32 119.09 118.75 122.18 109.96 151.24

The changes in the revenue dynamics of the top logistics companies in the three
periods 2015–2019, 2015–2020, and 2015–2021 were then collated, allowing the impact of
COVID-19 on the economic situation of the companies in 2020–2021 to be seen (Table 2). In
all the periods studied, practically the same companies were among the leaders in revenue
dynamics and the outsiders. Thus, it can be concluded that among the top companies, the
pandemic did not disrupt the existing balance of power. On the other hand, particularly in
the last period covering 2021, a considerable increase in revenue was evident. Disparities
have widened. Two companies can be mentioned that increased their revenues fivefold
between 2015 and 2021. At the same time, some companies achieved only a few tens of
per cent higher revenues. It would be necessary to determine what factors influenced this.
Was it specialisation in certain types of logistics services? Or were companies developing
specific solutions and modern tools that were more competitive? Indeed, the research
results indicate that logistics companies did not lose from the pandemic and even gained.
The more difficult year was 2020, which required adaptation to the new conditions; in
addition, during this time, some sectors of the economy were under lockdown, which also
impacted the revenues achieved. The year 2021 was very successful and was characterised
by the best performance in the period under review.

Table 2. Fixed-base growth rates for revenues from the top 10 TSL companies in Poland, 2015–2021.
Blue indicates the three best performers in a given period, and red the three worst performers.

Lp. Company Name
Dynamics of Change in Revenue (Year 2015 = 100)

Type of Activity
2015–2019 2015–2020 2015–2021

1 Raben Group 132.69 135.28 161.09 logistics services
2 DPD Polska Capital Group 178.64 224.72 264.66 courier services
3 DSV Group 265.22 286.06 487.24 logistics services
4 Schenker Sp. z o.o. 118.26 119.95 154.90 logistics services
5 ROHLIG SUUS Logistics SA 157.28 191.29 327.33 sea freight forwarding
6 Rhenus Group 257.45 291.53 618.42 logistics services
7 VGL Solid Group Sp. z o.o. 230.98 261.35 601.12 sea freight forwarding
8 KUEHNE + NAGEL Sp. z o.o. 171.79 178.88 259.45 logistics services

9 HEGELMANN TRANSPORTE Sp. z
o.o 356.73 394.39 420.19 road transport

10 FM Logistic 124.31 124.10 138.00 logistics services
Top 10 on average 199.34 220.76 343.24 road freight forwarding
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A comparison of the coefficient of variation for the top logistics companies’ business
revenues was also made (Table 3). The highest volatility was for the fastest-growing
companies and the lowest for those with the lowest growth rate. The same companies were
repeated as in Table 2. Note the increase in variability in the period, including 2021. At
that time, there was a massive increase in revenue for most logistics companies, which also
increased the coefficient of variation. Undoubtedly, 2021 was a very favourable year for
logistics companies. The coefficients of variation for the years 2015–2019 and 2015–2020
were at a very similar level, meaning that 2020 did not stand out significantly and fit the
pattern of average revenue growth for logistics companies.

Table 3. Coefficients of variation for revenues from the top 10 TSL companies in Poland from 2015 to
2021. Blue indicates the three best performers in a given period, and red the three worst performers.

Lp. Company Name
Coefficient of Variation in Years

2015–2019 2015–2020 2015–2021

1 Raben Group 0.11 0.12 0.17
2 DPD Polska Capital Group 0.21 0.29 0.34
3 DSV Group 0.35 0.38 0.55
4 Schenker Sp. z o.o. 0.06 0.07 0.15
5 ROHLIG SUUS Logistics SA 0.16 0.21 0.41
6 Rhenus Group 0.33 0.35 0.63
7 VGL Solid Group Sp. z o.o. 0.30 0.33 0.66
8 KUEHNE + NAGEL Sp. z o.o. 0.20 0.20 0.30
9 HEGELMANN TRANSPORTE Sp. z o.o 0.54 0.56 0.54
10 FM Logistic 0.08 0.09 0.11

Top 10 on average 0.24 0.26 0.39

In terms of the value of revenue generated, the best logistics companies are not
necessarily the most innovative and fastest growing. Their advantage comes from their
accumulated capital, resources, signed contracts and good industry reputations. Often,
small and innovative companies can grow faster, e.g., by introducing innovative solutions
to the market or by seizing a particular moment in the market, an opportunity to make a
lot of money at a given time. Therefore, the results obtained should be complemented by
ranking the logistics companies with the highest growth rate in business revenues. Again,
the ten companies with the highest revenue growth were selected (Table 4). It turns out that
there was a very high turnover in this respect. It was difficult for companies to maintain a
fast business revenue growth rate. Investments were needed, which, in addition to being
capital intensive, also took time. As a result, only a few companies were ranked for several
years. Examples include: LANGOWSKI LOGISTICS Sp. z o.o. (five times in the ranking),
DONE Deliveries Sp. z o.o. Sp. k., MKW Suchecki Sp. z o.o. (three times each), Abakus
Logistics Sp. z o.o, Omida Group, Optima Logistics Group S.A., ID Logistics Polska S.A.,
Optima Logistics Group S.A. (two times each). The given comparison shows that only a few
companies managed to achieve very high excesses of business revenues in several years. In
the top 10 companies, the lowest dynamics were achieved in 2019–2018, i.e., immediately
before COVID-19. In the first year of the pandemic, companies grew at a rate similar
to 2015–2018. In 2021, the best results were achieved, as the average business revenue
growth for the top 10 companies was 125%. Additionally, the core logistics activities that
guaranteed high revenue growth changed during the pandemic. Between 2015 and 2019,
road transport and road forwarding dominated. In 2020, warehousing services (due to
the increase in e-commerce) and air logistics gained additional importance. In 2021, on
the other hand, the most significant increase in revenue was due to sea freight forwarding.
The reason for this was the very high demand for this type of service and the several-fold
increase in the rates offered by shipowners for the transport of containers. Thus, the
pandemic caused a change in the needs, prices, and profitability of the various logistics
services. Gains were made by companies offering services that were limited at the time and
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became very necessary, such as sea freight forwarding, as well as air freight forwarding
and warehousing services.

Table 4. Variable-basis dynamics indicators for the top 10 companies with the highest growth in
revenue from operations in the TSL sector in Poland in 2015–2021. Blue indicates the best performer
in a given period, and red the worst performer.

L.p. Company Name Dynamics
of Change Type of Activity Company Name Dynamics

of Change Type of Activity

Years 2016/2015 Years 2017/2016

1 Trans Polonia Group (TPG) 282.02 transport KIMLOG 222.22 road freight
forwarding

2 MKW Suchecki Sp. z o.o. 171.37 transport DONE DELIVERIES 173.22 road freight
forwarding

3 Krotrans Logistics Sp. z o.o. 167.99 transport LANGOWSKI SHIPPING HALINA
LANGOWSKA 165.04 sea freight

forwarding
4 BAMA LOGISTICS Sp. z o.o. 144.42 forwarding Optima Logistics Group Sp. z o.o. 161.33 road transport
5 LINK sp. z o.o. 140.78 transport Krotrans Logistics Sp. z o.o. 148.84 road transport
6 OMIDA GROUP 137.91 forwarding MKW Suchecki Sp. z o.o. 148.17 road transport
7 No Limit Sp. z o.o. 135.14 logistics services ZET Transport sp. z o.o. 132.42 road transport

8 ZET Transport sp. z o.o. 136.50 transport AsstrA Polska Sp. z o.o. 141.65 road freight
forwarding

9 DSV Group 129.37 logistics services Unico Logistics 138.94 road transport

10 Langowski Shipping Halina
Langowska 132.19 forwarding Tirsped Sp. z o.o. 136.41 maritime transport

Top 10 on average 157.77 - Top 10 on average 156.82 -

Years 2018/2017 Years 2019/2018

1 Abakus Logistics Sp. z o.o 211.60 road freight
forwarding HEGELMANN TRANSPORTE Sp. z o.o. 171.13 road transport

2 HEGELMANN TRANSPORTE
POLAND 173.56 road transport KRUK LOGISTIC Piotr Kruk 154.92 road freight

forwarding

3 KIMLOG 162.50 cargo consolidation Abakus Logistics Sp. z o.o 141.07 road freight
forwarding

4 Optima Logistics Group S.A. 154.18 road transport Metrans (Polonia) Sp. z o.o 135.97 rail transport

5 DONE! Deliveries 149.53 road freight
forwarding MKW Suchecki Sp. z o.o. 125.45 road transport

6 Unico Logistics 142.38 road transport FREJA Transport & Logistics Sp. z o.o. 121.64 road freight
forwarding

7 LANGOWSKI LOGISTICS Sp. z o.o 139.26 sea freight
forwarding Unico Logistics Polska Sp. z o.o. 120.13 road freight

forwarding

8 No Limit 135.19 logistics services DONE Deliveries Sp. z o.o. Sp. k. 118.78 road freight
forwarding

9 Omida Group 132.04 road freight
forwarding Rhenus Group 118.75 logistics services

10 Colian Logistic 129.03 road freight
forwarding DTA GROUP 118.18 customs services

Top 10 on average 152.93 - Top 10 on average 132.60 -

Years 2020/2019 Years 2021/2020

1 Ray Trans Sp. z o.o 238.08 road freight
forwarding TIRSPED Sp. z o.o 353.70 sea freight

forwarding

2 Goose Logistics Solutions
Sp. z o.o. Sp.k. 223.65 road freight

forwarding EV Cargo Global Forwarding Sp. z o.o. 237.02 sea freight
forwarding

3 ID Logistics Polska S.A. 166.48 warehousing
services VGL Solid Group Sp. z o.o. 230.01 sea freight

forwarding

4 TVM Transport & Logistics sp. z o.o 159.40 road transport Expeditors Polska Sp. z o.o. 218.23 air freight
forwarding

5 DHL Global Forwarding Sp. z o.o. 151.94 air freight
forwarding LANGOWSKI LOGISTICS Sp. z o.o. 213.45 rail forwarding

6 ESA S.r.o. Sp. z o.o. Branch
in Poland 146.31 road freight

forwarding Rhenus Group 212.12 logistics services

7 FIEGE Group Poland 145.71 logistics services Ray Trans Sp. z o.o. 210.19 road freight
forwarding

8 Kruk Logistic Sp. z.o.o. 141.85 road freight
forwarding “Terramar” International Shipping Ltd. 196.39 sea freight

forwarding

9 LANGOWSKI LOGISTICS Sp. z o.o 137.61 sea freight
forwarding ID Logistics Polska S.A. 189.80 warehousing

services

10 DPD Polska Capital Group 125.80 courier services Omida Group 185.41 sea freight
forwarding

Top 10 on average 163.68 - Top 10 on average 224.63 -

3.2. Changes in Storage Services in Poland during the Pandemic

The next stage of the research looked at warehouse services. It was determined
whether there had been major changes in this area. Firstly, the dynamics of changes in the
demand and supply of warehouse space were examined by year (Table 5). Immediately
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before the pandemic, poor results were achieved for most of the parameters related to
rental demand for warehouse space. In 2019, the total available warehouse space rental
share was 21.51%. The vacancy rate of 6.5% was also high. The year 2020 was characterised
by a solid increase in demand for warehouse space, which was not kept up with the supply.
The reason for this was the transfer of trade to the internet. Demand for warehouse space
increased. It was reported by small and medium-sized shops that, to survive in the market,
they had to open up sales online. However, the greatest demand was generated by large
companies that had stationary and online sales but had to move virtually all their business
to the internet during the pandemic. After the first shock in 2020, the total supply of
warehouse space increased by 26% in 2021. Gross rental demand, however, increased even
more, by 31%. At the same time, warehouse space under contract increased by 150%. These
include projects developed by developers but also on behalf of specific companies, which
are self-storage facilities. In 2021, the rental share of total warehouse space rose to 26.36%,
with the vacancy share falling to 3.72%. It can therefore be concluded that the pandemic
has influenced a surge in demand for warehousing services. It seems that this trend may
slow down in the coming years. However, some companies will develop their business
online. Many customers have become convinced of online shopping and will more often
substitute traditional shopping in this way.

Table 5. Variable-basis dynamics indicators for parameters related to storage services in Poland in
2015–2021. Blue indicates the best performer in a given period, and red the worst performer.

Parameters
Dynamics of Changes in Demand and Supply of Warehouse Space in Years

(Previous Year = 100)

2015 2016 2017 2018 2019 2020 2021

gross demand 100.00 122.13 129.45 100.25 99.75 130.00 130.77
net demand 100.00 144.37 136.70 95.97 88.11 150.79 142.11
new supply 100.00 135.87 188.80 93.64 123.08 77.21 133.33

under construction 100.00 157.14 105.30 138.13 98.96 100.00 252.63
total supply 100.00 114.29 118.75 118.05 118.47 110.22 125.85

Indicators in years

Share of rentals in total area (%) 25.82 27.59 30.08 25.54 21.51 25.37 26.36
vacancy rate (%) 4.80 6.00 4.50 4.50 6.50 7.10 3.72

Confirmation of the regularities occurring is provided by comparing the dynamics
of changes in demand and supply for warehousing services in the three periods of 2015
(Table 6). A decline in the new supply of warehouse space was achieved in 2020. The
market was not prepared for such high demand; thus, this was compensated for in the
following year. The same was true for warehouses under construction. Increased demand
resulted in new warehouse space, but not until 2021. This increment could happen because
investment in warehouse facilities takes time.

Table 6. Fixed base dynamics indicators for parameters related to storage services in Poland in
2015–2021. Blue indicates the best performer in a given period, and red the worst performer.

Parameters
Dynamics of Change in Demand and Supply of Warehouse Space

(Year 2015 = 100)

2015–2019 2015–2020 2015–2021

gross demand 158.10 205.53 268.77
net demand 166.89 251.66 357.62
new supply 295.65 228.26 304.35

under construction 226.19 226.19 571.43
total supply 189.80 209.18 263.27
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3.3. Impact of COVID-19 on Postal Services in Poland

The value of the postal services market in Poland grew systematically (Table 7). The
COVID-19 pandemic did not change this value. However, it should be remembered that
postal services contain several segments that differ from each other. From the point of view
of logistic activity, the key segments are those related to the delivery of postal parcels and
courier services. The pandemic caused a decrease in the revenue generated from postal
parcels and letter mail. There was, however, an increase in revenue from courier deliveries.
The main reason was the need for social distance. People avoided postal parcels and letters,
which would have involved sending or collecting such parcels at a postal or other point
designated by the postal operator. A much more convenient way was to collect the parcel
from a courier. In the pandemic, contactless ways of confirming receipt of a parcel began
to be used, such as by entering a code received on the telephone. Some companies did
away with receipts issued by the recipient. The courier then confirmed the delivery of the
parcel on behalf of the customer. Sending a parcel using a courier also reduced contacts.
All that was needed was to prepare the parcel and order a courier who would pick up the
parcel in a contactless manner. The importance of postal services, especially those related
to courier services, has increased. This applied to both domestic and international delivery
services. An interesting situation, however, concerned the number of parcels served, which
was steadily declining. It was only in 2021 that an increase was recorded. In the individual
segments, the situation varied. There was a continuous decline in the volume of letter
mail handled and in the other services group. In the first year of the pandemic, there
were substantial increases in the volume of postal parcels and courier services handled.
Particularly in the latter category, the increase was very rapid (by 44%) and was maintained
in the following year, but at a slightly lower level.

Table 7. Variable-basis dynamics indicators for parameters related to postal services in Poland in the
years 2015–2021. Blue indicates the best performer in a given year, and red the worst performer.

Parameters
Dynamics of Change in the Postal Services Market in the Years

(Previous Year = 100)

2015 2016 2017 2018 2019 2020 2021

Value of postal services market (PLN million) 100.00 100.18 110.12 112.12 108.44 114.10 110.30
-postal consignments 100.00 93.76 111.43 107.95 104.89 93.82 96.52
-postal parcels 100.00 101.61 102.43 100.23 106.62 96.36 90.77
-courier services 100.00 111.62 111.08 116.73 111.58 132.56 119.36
-other services 100.00 79.47 103.84 113.32 107.14 100.95 104.85
country 100.00 97.87 110.93 113.22 112.34 115.25 110.48
abroad 100.00 109.99 107.06 107.80 92.40 108.36 109.35
Volumes of postal services (million pieces) 100.00 94.68 98.40 103.07 97.94 99.50 103.11
-postal consignments 100.00 94.38 97.65 101.40 90.83 84.64 92.51
-postal parcels 100.00 94.29 104.55 87.12 109.57 119.05 97.33
-courier services 100.00 122.01 116.67 119.67 119.58 144.45 121.84
-other services 100.00 76.09 80.77 89.61 107.27 89.14 99.42

The following tables contain the dynamic indicators in relation to 2015 (Table 8). It
can be concluded that there is a shift away from letter mail. The pandemic has halted this
process with regard to postal parcels. Instead, there has been a considerable increase in
courier deliveries in value and volume. Interestingly, revenue growth in the other postal
services segment was recorded despite the declining volume. In the case of postal parcels,
the situation was different. Revenues fell despite an increase in volume. In the case of
courier parcels, volume growth was much faster than revenue growth, showing a change
in the prices of the postal services offered. In many cases, prices fell because they had
to be competitive with other operators in the market. The situation was favourable for
customers. It can also be said that the performance of most postal services, including
logistics, has improved due to the pandemic. The changes initiated in 2020 continued in
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2021 as well. Customers were particularly convinced by courier services, which met the
basic requirements during the pandemic relating to security.

Table 8. Fixed-base dynamics indicators for parameters related to postal services in Poland in the
years 2015–2021. Blue indicates the best performer in a given period, and red the worst performer.

Market Parameters
Dynamics of Change in the Postal Services Market (Year 2015 = 100)

2015–2019 2015–2020 2015–2021

Value of postal services market (PLN million) 134.13 153.04 168.81
-postal consignments 118.30 110.99 107.13
-postal parcels 111.22 107.17 97.27
-courier services 161.49 214.06 255.51
-other services 100.19 101.14 106.04
country 138.09 159.14 175.83
abroad 117.29 127.10 138.98
Volumes of postal services (million pieces) 94.04 93.57 96.48
-postal consignments 84.88 71.85 66.46
-postal parcels 94.10 112.02 109.04
-courier services 203.71 294.26 358.53
-other services 59.08 52.66 52.36

Next, the structure of the postal services market in Poland is presented (Table 9).
The presented summary confirms the previous findings. The share of letter mail in total
revenues decreased drastically. The pandemic only accelerated the process. The same was
valid for postal parcels, which generated only 3% of total revenue in 2021. On the other
hand, the share of courier parcels in generated revenue increased from 42% in 2015 to 64%
in 2021. This segment became crucial. The importance of other services was decreasing.
The pandemic did not cause significant changes in the structure of services by area of
performance. Domestic services continued to dominate. In the case of shipment volumes
and services, the regularity was similar to that for revenue. Despite the declines, letter mail
was still the most comprehensive volume handled. The share of courier mail increased
from 11% in 2015 to 40% in 2021. Interestingly, the share of postal parcels was at a similar
level of 1–2% throughout the period under review. The importance of other postal services
was decreasing. Therefore, some changes in the market were already occurring, but the
pandemic accelerated them.

Table 9. Structure of the postal services market in Poland in the period 2015–2021. Blue indicates the
best performer in a given period, and red the worst performer.

Market Parameters
Structure of the Postal Services Market in the Years (%)

2015 2016 2017 2018 2019 2020 2021

Value of postal services market (PLN million) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
-postal consignments 41.80 39.12 39.59 38.12 36.87 30.32 26.53
-postal parcels 5.56 5.64 5.24 4.69 4.61 3.89 3.20
-courier services 42.01 46.81 47.22 49.16 50.59 58.77 63.59
-other services 10.63 8.43 7.95 8.03 7.94 7.02 6.68
country 80.94 79.08 79.66 80.44 83.34 84.17 84.31
abroad 19.06 20.92 20.34 19.56 16.66 15.83 15.69
Volumes of postal services (million pieces) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
-postal consignments 73.19 72.96 72.41 71.24 66.06 56.20 50.42
-postal parcels 1.34 1.33 1.41 1.19 1.34 1.60 1.51
-courier services 10.79 13.91 16.49 19.15 23.38 33.94 40.10
-other services 14.68 11.80 9.69 8.42 9.22 8.26 7.97
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3.4. Changes in the Transport Sector in Poland during a Pandemic

The transport sector is very important in logistics activities and is crucial for the
economy. First of all, it is essential to compare the economic parameters. Revenues from
transport activities have steadily increased (Table 10), and only in 2020 did they decline.
However, differences are apparent if freight and passenger transport revenues are examined
separately. Carriage of goods generated a continuous increase in revenue, while in 2020,
there was stagnation. For passenger transport, there was a favourable trend until 2019. In
2020, revenues fell by 28%. These were pandemic-related constraints, such as a reduction
in the number of people in vehicles and the closure of transport routes that had become
unprofitable. The following year was better than before, but the lost revenue was not
recovered. In 2020, the upward trend in employment in the transport sector was halted
and primarily affected passenger transport as well. Cargo haulage also suffered from
understaffing problems. The pandemic did not slow down wage growth. One effect of the
pandemic was a drastic decrease in the profitability of companies. They were balancing
on the edge of profitability. The pandemic caused an increase in cargo handled in tonnes
and transport work performed in tkm (tonne-kilometres). The main reason why this is
important is that 2019 has seen declines in these areas. However, the situation was different
for the number of passengers carried and the transport work done in pkm (passenger-
kilometres). In 2020, the decrease in the number of passengers was 46%, while the transport
work was as high as 67%. In the following year, the declines were not compensated, and
presumably, it will take at least a few years to return to 2019 levels.

Table 10. Variable-based dynamics indicators for parameters related to transport services in Poland
in 2015–2021. Blue indicates the best performer in a given period, and red the worst performer.

Specification
The Dynamics of Change in the Transport Services Market in the Years (Previous

Year = 100)

2015 2016 2017 2018 2019 2020 2021

Total revenues (PLN million) 100.00 108.84 112.50 105.71 115.26 96.85 104.60
-for the carriage of cargo 100.00 106.34 111.03 108.70 114.14 100.32 101.93
-for the carriage of passengers 100.00 106.44 120.05 111.94 112.16 72.13 120.17
Average employment based on the employment
relationship in thousand persons 100.00 106.33 107.07 104.08 105.76 99.91 100.27

Average monthly gross wages and salaries of employees
based on an employment relationship in PLN 100.00 102.37 105.39 106.05 107.38 105.72 105.32

Net turnover profitability in % 100.00 114.29 102.50 75.61 96.77 46.67 142.86
Cargo movements in thousands of tonnes 100.00 101.80 111.74 106.80 85.32 117.70 102.37
Cargo transport in a million tkm 100.00 106.90 112.79 107.40 89.65 113.30 103.55
Passenger transport in thousands 100.00 98.60 100.38 95.20 103.64 54.40 112.87
Freight movements in a million pkm 100.00 102.90 113.82 105.60 127.09 33.40 133.20

The following summary shows the changes in the market for transport services in
relation to 2015 (Table 11). The juxtaposition confirms that the pandemic caused an increase
in demand for freight transport and a decrease in passenger transport. At the same time,
the profitability of the services provided decreased, which meant that the effect of the
increase in volume and transport work in freight was invisible from the point of view of
the economic situation of companies. In passenger transport, the reduction was due to
the restrictions introduced in the pandemic. Although 2020 was very unfavourable, the
situation already started to improve in 2021, even if it was still far from the acceptable rate.
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Table 11. Fixed-base dynamics indicators for parameters related to transport services in Poland in
2015–2021. Blue indicates the best performer in a given period, and red the worst performer.

Specification
Dynamics of Change in the Transport Services Market

(Year 2015 = 100)

2015–2019 2015–2020 2015–2021

Total revenues (PLN million) 149.18 144.48 151.12
-for the carriage of cargo 146.49 146.96 149.80
-for the carriage of passengers 160.44 115.72 139.07
Average employment based on the employment
relationship in thousand persons 125.32 125.20 125.55

Average monthly gross wages and salaries of employees
based on an employment relationship in PLN 122.86 129.89 136.80

Net turnover profitability in % 85.71 40.00 57.14
Cargo movements in thousands of tonnes 103.66 122.01 124.90
Cargo transport in a million tkm 116.09 131.53 136.21
Passenger transport in thousands 97.65 53.12 59.96
Passenger transport in a million pkm 157.18 52.50 69.93

3.5. Relationship between GDP Value and Changes in Logistics Activities in Poland during
a Pandemic

In the next step, Kendall’s tau correlation coefficient was calculated. The aim was to
find a relationship between GDP value and parameters related to the market and logistics
services in Poland (Table 12). The cut-off value for the significance level was p = 0.05.
Significant results are shown in bold. Correlation coefficients were calculated for Poland
for different periods. The research project attempted to test correlations that do not indicate
that a factor influences another but that there is a strong significant or weak secondary
relationship. The value of GDP was used for the calculations. Tests performed with
other parameters concerning the economy (domestic demand, total consumption including
households, value of exports and imports) gave similar results. Therefore, it was decided
to present only the result for the GDP value. Significant results were found for half of the
parameters. The results varied according to the period studied. There were strong positive
correlations between the value of GDP and total revenue for the companies in the top 10 TSL
ranking, as well as the total supply of warehouse space, the value of the total postal services
market, the value and volume of postal courier services, freight revenue, and the average
monthly salary in transport. This means that these parameters were strongly correlated
with the change in the value of GDP in the economy. The pandemic did not disrupt the
trends. On the other hand, strong negative correlations were found between the value of
GDP and the volume of postal mail services, as well as other services. These services are
gradually being withdrawn from the market. There were also parameters, which only as a
result of the pandemic became significant to the value of GDP, such as gross demand for
rental of warehouse space, the value of domestic postal services, foreign postal services,
and other postal services, as well as the rate of profitability of net turnover in transport,
cargo transport (thousand tonnes), cargo transport (million tkm), and passenger transport
(thousand persons). Thus, it can be concluded that the pandemic has affected specific
parameters that were more emphasised during the crisis period. Certain changes have
been accelerated. Not all of them are favourable, such as the decrease in the profitability
of transport activities, while freight transport has increased. Based on the research, the
general conclusion can be drawn that the development of logistics services is progressing
despite the crisis caused by COVID-19. The pandemic has only accelerated the patterns
and trends occurring.
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Table 12. Kendall’s tau correlation coefficients between GDP value and parameters related to logistics
services in Poland in 2015–2021.

Tested Parameters
Kendall’s Tau Correlation Coefficient in Years

2015–2019 2015–2020 2015–2021

τ p-Value τ p-Value τ p-Value

Correlation coefficients between the value of GDP and

Total revenues of companies in the top 10 of the TSL
ranking (PLN million) 1.000 0.028 1.000 0.009 1.000 0.003

Gross take-up of warehouse space (million m2) 0.738 0.130 0.828 0.035 0.878 0.001
Total supply of warehouse space (million m2) 1.000 0.028 1.000 0.009 1.000 0.003
Share of rentals in total warehouse space (%) −0.400 0.221 −0.467 0.133 −0.238 0.368
Vacancy rate of warehouse space (%) 0.105 1.000 0.414 0.339 0.000 0.879
The total value of the postal services market (PLN million) 1.000 0.028 1.000 0.009 1.000 0.003
Value of postal services—letter mail (PLN million) 0.800 0.086 0.600 0.133 0.429 0.230
Value of postal services—parcels (PLN million) 1.000 0.028 0.867 0.024 0.333 0.368
Value of postal services—courier services (PLN million) 1.000 0.028 1.000 0.009 1.000 0.003
Value of postal services—other services (PLN million) 0.400 0.462 0.600 0.133 0.714 0.036
Value of domestic postal services (PLN million) 0.800 0.086 0.867 0.024 0.905 0.007
Value of international postal services (PLN million) 0.600 0.221 0.733 0.060 0.810 0.016
The total volume of postal services (million pieces) −0.400 0.221 −0.467 0.133 −0.143 0.548
Volume of postal services—letter mail (million items) −0.800 0.028 −0.867 0.009 −0.905 0.003
Volume of postal services—parcels (million items) −0.600 0.086 −0.067 0.707 0.143 0.764
Volume of postal services—courier services (million items) 1.000 0.028 1.000 0.009 1.000 0.003
Volume of postal services—other services (million pieces) −0.800 0.028 −0.867 0.009 −0.905 0.003
Revenues from all transport activities (PLN million) 1.000 0.028 0.867 0.024 0.905 0.007
Cargo revenues (PLN million) 1.000 0.028 1.000 0.009 1.000 0.003
Passenger revenues (PLN million) 1.000 0.028 0.600 0.133 0.524 0.133
Average employment based on the employment
relationship in transport (thousands) 1.000 0.028 0.867 0.024 0.905 0.007

Average monthly gross wages and salaries of employees in
transport (PLN) 1.000 0.028 1.000 0.009 1.000 0.003

Return on net turnover in transport (%) −0.400 0.221 −0.600 0.060 −0.619 0.036
Cargo transport (thousand tonnes) 0.600 0.221 0.733 0.060 0.810 0.016
Cargo transport (million tkm) 0.600 0.221 0.733 0.060 0.810 0.016
Passenger transport (thousands of persons) −0.600 0.086 −0.733 0.024 −0.714 0.016
Passenger transport (million pkm) 1.000 0.028 0.333 0.452 0.048 1.000

4. Discussion

The evaluation of logistics activities and changes in the COVID-19 result did not apply
to all segments. There is a great deal of research on the transport segment. For example,
Arellana et al. [40] studied the seven most populated cities in Colombia, analysing the
impact on three elements of the transport system: air transport, freight transport, and urban
transport. In the first months of the pandemic, only freight transport increased, while
passenger transport was reduced. The same results were obtained in our study. The same
three transport systems were studied by Munawar et al. [41], using Australia as an example.
In the early stages of the pandemic, revenue declines were found in the transport industry’s
air, public transport, and freight sectors. The first two systems involved passenger transport,
and the last involved freight. In general, there is a great deal of research on the negative
consequences of passenger transport, such as Li et al. [42] on the situation of passenger
air transport worldwide, which was closely related to the rate of disease increase. Similar
results were obtained by Sun et al. [43,44] for the world as a whole and by Linka et al. [45,46]
for European countries. Rahman and Thill [47] confirmed the patterns occurring based on
studies on 86 countries. A higher number of confirmed COVID-19 cases and deaths reduced
human mobility. In our study, similar results were obtained for passenger transport. In
addition, the first year of the pandemic was the most difficult, while adaptation measures
were introduced in the second year, which allowed partial recovery of lost passenger
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transport. Łącka and Suproń [48] examined the impact of the COVID-19 pandemic on the
Polish road freight transport industry. They found that the imposition of the blockade
on the European economy had a negative impact on the short-term activities of transport
companies. On the other hand, the number of road kilometres travelled by the surveyed
companies increased following the reduction of infections and the subsequent reduction
of restrictions. This increase was higher than in the corresponding periods of previous
years. In turn, Periokaitė and Dobrovolskienė [49] found that in Lithuania, road transport
companies experienced a decrease in profitability rates during the first wave of COVID-19.
In our study, we obtained similar results. Freight transport was stagnant in the first year of
the pandemic, which could be due to this short-lived decrease in the initial months of 2020.
In the following months, there was an increase. As a result, there was a slight increase in
2020. A decline in revenue profitability was also found in road transport companies in the
first year of the pandemic. In the following year, increases in transport work were already
higher. Alaimo et al. [50] and Chang and Meyerhoefer [51] found that there was a change
in shopping habits and preferences, which became a growth opportunity for transport
companies due to the increased interest in the e-commerce industry. Our research also
points to the strong growth of the e-commerce industry in Poland. The consequence of this
is an increase in demand for warehouse space. Sansa [52] and Ghazanfari [53] pointed to the
drop in fuel prices on global markets, which also supported road freight transport. Similar
observations were confirmed by Osińska and Zalewski [54] with regard to the Polish road
freight market. Demand shocks caused by operating restrictions in other sectors, on the
other hand, were a threat. On the other hand, Ivanov and Dolgui [55] concluded that
demand for certain products increased dramatically in a pandemic. Such regularities may
be an explanation for our research results. We found that revenues were maintained during
the first year of the pandemic in the road freight transport industry.

The growth of the e-commerce market has occurred in virtually all countries. There
are many examples of studies on this market in Croatia [56], Saudi Arabia [57], Italy [58],
and Germany [59]. Overall, it can be said that it was a global trend. In 2020, global
e-commerce sales increased by 19% compared to a year earlier [60]. Abdelrhim and
Elsayed [61] studied the impact of COVID-19 on global e-commerce companies, where
the five largest e-commerce companies in the world were selected in terms of revenue
and market value. They confirmed a large impact of the pandemic on their financial
performance. However, everything depended on the severity of COVID-19, with online
purchases also increasing during the increased incidence. Associated with the growth
of e-commerce is an increase in demand for warehouse space. This area is very poorly
covered in the literature. We found only a few articles, making our study all the more
valuable. Kaur et al. [62] point to the inadequate number of warehouses in India serving
major cities and supplying food. The greater need is due to demand and supply shocks
created by the pandemic. New warehouses needed to be built, the location of which would
reduce transport costs. Information on the warehouse segment is presented in industry
reports. In the USA, for example, retailers accelerated investment in warehouses to sell
goods stored on their websites. Demand for warehouse space and logistics centres has
increased tremendously, which has also influenced rental prices [63]. Prologis, the global
leader in logistics real estate, also points to the increased interest in renting warehouses. As
a result of the pandemic, demand for warehouses and distribution centres has increased, as
consumers’ shopping habits have changed and manufacturers and retailers are adapting to
changing demands [64]. Similar results were obtained in our study. A boom in warehouse
space was observed in 2020, but demand was partially realised in 2021. Indeed, investments
in warehouses take time.

Based on the Philippine market, Dones and Young [65] found that the demand for
courier services has increased significantly due to the threat of the COVID-19 pandemic.
Demand is always followed by supply, which means that courier companies can fulfil the
reported service needs. Courier services provide delivery of virtually any type of goods.
Izzah [66], in a Malaysian market study, found a significant relationship between courier
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companies and e-business companies. In addition, logistics companies have contributed to
the emergence of new services developed specifically for critical situations such as COVID-
19. The pandemic has also accelerated the trend towards widespread digitisation. On the
other hand, the professionalisation of logistics customer service requires standardisation
to ensure both the distinction of the company and the distinction of the services offered
by the company [67]. In turn, standardisation enables the digitisation and automation of
processes [68]. COVID-19 also contributed to an increase in customer needs and expec-
tations in terms of ease of purchase and greater flexibility. New solutions allowed the
selection of additional delivery features such as place, time, delivery date and payment
method [69]. Such solutions have led to the emergence of multiple sales channels. The
pandemic accelerated this phenomenon [70]. In our research, we obtained similar patterns
in developing general courier services and logistics services. There is a worldwide shift
away from traditional postal services. In Malaysia, for example, lower demand for letter
mail and higher operating costs were indicated. For this reason, public operators are
focusing on express and parcel posts. These areas are characterised by high competition
but allow revenue growth [71]. Similar results were obtained in our research for the Polish
postal services market.

Logistics providers during the pandemic focused on five topics, i.e., creating revenue
streams, increasing operational transport flexibility, forcing digitalisation and data manage-
ment, optimising logistics infrastructure, and also optimising staff capacity. These topics
could give logistics companies resilience during the COVID-19 crisis [72]. Our research
shows that the largest logistics companies in Poland paid attention to these elements. Such
measures also contributed to revenue growth. Atayah et al. [73] examined the financial
performance of logistics companies in G20 countries during the first months of the pan-
demic. Financial performance in 14 countries was higher compared to other countries. In
contrast, Germany, Korea, Russia, Mexico, Saudi Arabia, and the UK performed worse
than in the pre-pandemic period. Nguyen [74] examined the financial performance of
114 logistics forms listed on the Vietnamese stock exchange and compared the years 2019
and 2020. Financial performance did not improve and even worsened. Only a few logistics
companies grew. Liu et al. [75], using the Chinese market as an example, found that in the
initial period, the pandemic caused many problems for logistics companies. The number
of companies incurring losses increased. After the initial shock, logistics companies will
develop rapidly under the influence of three driving forces, i.e., market, technology, and
politics. The specifics of the Chinese market are different from those of the Polish market. In
China, ports were periodically closed due to the pandemic, which entailed significant losses.
Subsequently, solutions were developed that allowed the logistics industry to function and
proliferate. In our research, virtually all companies increased revenues in the first year
of the pandemic. In contrast, the second year of operation under COVID-19 conditions
was a record year in revenue. Logistics companies learned their lessons and adapted their
solutions to the situation. It can be said that the adaptation was swift and effective.

During the pandemic, digitalisation and sustainable solutions became a priority for
logistics companies. Managing logistics operations for sustainability has become a major
challenge [76]. Dovbischuk [77] found that a dynamic capacity for innovation reinforces
dynamic adaptability in logistics companies. Logistics service providers have generally
been successful in creating new services and responding to changing market conditions
regarding logistics service quality and company performance. The ability to disseminate
new knowledge, effectively train employees, develop cross-functional cooperation within
the company, develop long-term inter-firm relationships with business partners, and learn
from rivals are key. According to Dilyard et al. [78], it is crucial to use digital technologies
to make logistics operations more flexible and resilient to crises. This way of operating
will also contribute to sustainability. Alesiuniene et al. [79] point out additional advan-
tages of digitalisation, such as reduced energy consumption and environmental impact.
Lachvajderová [80], on the other hand, points to the emergence during the pandemic of
new standards for the sustainable operation of supply chains in order to minimise the
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negative environmental impact of their activities. Such benefits have also been confirmed
in many other studies, such as de Andres Gonzalez et al. [81], Pernestål et al. [82] and
Todorovic et al. [83]. We obtained similar results in our research and literature review
on logistics companies operating in Poland. Large logistics companies were efficiently
implementing new IT tools and digitalisation. Such activities, on the one hand, were an
opportunity to adapt to new market conditions and competition and, on the other hand,
were perfectly in line with the strategy of sustainable business development. Work on the
introduction of new, often innovative solutions was already underway. The pandemic, on
the other hand, accelerated everything and, in a way, contributed to taking a few steps
forward. The benefits of the transformation will accrue to logistics companies, consumers,
and the environment as a result of better efficiency and less involvement and consumption
of resources.

5. Conclusions and Recommendations
5.1. Conclusions

The conducted research allows for a few generalisations.

1. The occurrence of the COVID-19 pandemic caused logistics companies to take several
steps forward immediately. The pandemic accelerated changes in logistics operations
that had already been initiated. In particular, the changes involved digitalisation, the
development of the e-commerce market, multi-channel sales, and the development of
these services, and the introduction of automation and artificial intelligence.

2. Polish logistics companies were doing well before the pandemic. Record revenue
increases were achieved in the second year of the pandemic when the changes in-
troduced by logistics companies began to have a tangible effect. The occurrence of
COVID-19 only reduced the growth rate, but it was still positive.

3. The pandemic caused various consequences in the logistics business segments. As
a result of increased online sales and the strong growth of e-commerce, there was a
boom in demand for warehouse space, which the supply could not keep up with. The
market responded the following year when new warehouses were built. Still, demand
was very high. In the pandemic, courier shipments experienced a very high growth
rate. Parcel volumes grew faster than the value of revenue, which was due to the high
level of competition in the market.

4. In transport activities, the situation was not clear-cut. Before the pandemic, freight
transport was proliferating, while passenger transport was growing moderately. The
pandemic caused substantial reductions in passenger transport, where record declines
were experienced. Freight transport, on the other hand, was doing well. The first year
of the pandemic resulted in stagnation in the value of revenues in freight but a decline
in the profitability of services. There was an improvement in 2021, but profitability
was still low.

5. The pandemic has highlighted fundamental changes and trends in logistics activities.
The development of logistics activities in the individual was closely linked to the
economic situation in the case of revenue from the sale of logistics companies, supply
of storage space, total postal services, courier services, and revenue from transport
activities, including freight. In turn, less profitable activities or COVID-19 time-limited
activities, such as the dispatch of letters and parcels by post and passenger transport,
were being abandoned.

6. Indeed, the pandemic accelerated the inevitable changes. Many companies had pre-
pared for them, so they were not too surprised. Interestingly, the changes introduced
generally resulted in a considerable increase in business revenue. Greater sustainabil-
ity in logistics operations can also be seen as an added value, contributing to saving
resources and protecting the environment. The logistics industry ultimately benefited
from the pandemic.
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5.2. Recommendations

The research reveals the changes that have taken place in the logistics services market
and its various segments as a result of the pandemic. Such a comprehensive approach is
new. Research on such relationships during the COVID-19 pandemic in other European
and global countries is lacking. It would be worthwhile to contrast the results, as the
determinants and scale of constraints in the pandemic may have differed from country to
country. This is a new situation; therefore, it needs clarification.

A limitation of conducting such studies is the lack of available up-to-date and detailed
segment-specific and comprehensive data. Collecting information requires the use of
several data sources. A possible direction for further research is to link the transformation of
logistics activities as a result of COVID-19 to sustainable development, especially pollution
reduction and economic development. Research could also address these relationships
using the example of individual logistics business segments. There is virtually no research
on the warehousing space market and its changes, which could also be a research gap to
be filled.
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