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Europejska, transport szynowy

The aim of this study was to identify and assess the position of the Polish 

subway system in comparison with European subway networks. The research was 

the year 2023), and conducted in October and November 2025. The data collection 

ses and reports of the International Association of Public Transport (UITP), cove

ring 37 subway systems operating in the member states of the European Union. 

The theoretical section outlines the history of subway development in the EU as 

well as the current state of the network in Poland and the EU. It highlights the 

strategic role of subway systems as efficient and environmentally friendly modes 

reducing greenhouse gas emissions. The literature review indicates growing inte

rest in automation, integration, and the sustainable development of underground 

transport. The empirical section describes the position of the Polish subway sys

opening (1995), ranks 24th in the synthetic ranking of subway systems in the EU. 

In terms of network length (41.5 km), it placed 25th. At the same time, Poland’s 

capital achieved the 13th position in total annual ridership (almost 200 million pas

network, which is higher than the EU average. The article concludes with a sum

mary including key findings and recommendations for further research. The high 

level of passenger traffic combined with limited infrastructure confirms the urgent 

need for further network expansion (a plan of up to 113 km by 2050) to meet the 

high transport demand.

R41

Wprowadzenie

Rozwój systemów metra w Europie stanowi jeden z kluczowych elementów trans
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Historia metra w Unii Europejskiej

 

 

 



N. Bilska, M. Borkowski, A. Gromada

bezko-

-

zowej  

 

 

 



F
u
n
kcjo

n
o
w

a
n
ie system

u
 m

etra
 w

 P
o
lsce n

a
 tle kra

jó
w

 U
n
ii E

u
ro

p
ejskiej9

 

Londyn

Budapeszt

Pary

Berlin

Ateny

Hamburg

Madryt

Barcelona

Sztokholm

Rzym

Lizbona

Mediolan

Rotterdam

Frankfurt nad Menem

Monachium

Norymberga

Praga

Lyon

Wiede

Bruksela

Marsylia

Amsterdam

Bukareszt

Helsinki

Lille

Walencja

Genua

Tuluza

Neapol

Warszawa

Bilbao

Sofia

Catania

Kopenhaga

Rennes

Porto

Turyn

Palma de Mallorca

Sewilla

Brescia Saloniki

1
8

6
3

 r
o
k

1
8

6
6

 r
o
k

1
8

6
9

 r
o
k

1
8

7
2

 r
o
k

1
8

7
5

 r
o
k

1
8

7
8

 r
o
k

1
8

8
1

 r
o
k

1
8

8
4

 r
o
k

1
8

8
7

 r
o
k

1
8

9
0

 r
o
k

1
8

9
3

 r
o
k

1
8

9
6

 r
o
k

1
8

9
9

 r
o
k

1
9

0
2

 r
o
k

1
9

0
5

 r
o
k

1
9

0
8

 r
o
k

1
9

1
1

 r
o
k

1
9

1
4

 r
o
k

1
9

1
7

 r
o
k

1
9

2
0

 r
o
k

1
9

2
3

 r
o
k

1
9

2
6

 r
o
k

1
9

2
9

 r
o
k

1
9

3
2

 r
o
k

1
9

3
5

 r
o
k

1
9

3
8

 r
o
k

1
9

4
1

 r
o
k

1
9

4
4

 r
o
k

1
9

4
7

 r
o
k

1
9

5
0

 r
o
k

1
9

5
3

 r
o
k

1
9

5
6

 r
o
k

1
9

5
9

 r
o
k

1
9

6
2

 r
o
k

1
9

6
5

 r
o
k

1
9

6
8

 r
o
k

1
9

7
1

 r
o
k

1
9

7
4

 r
o
k

1
9

7
7

 r
o
k

1
9

8
0

 r
o
k

1
9

8
3

 r
o
k

1
9

8
6

 r
o
k

1
9

8
9

 r
o
k

1
9

9
2

 r
o
k

1
9

9
5

 r
o
k

1
9

9
8

 r
o
k

2
0

0
1

 r
o
k

2
0

0
4

 r
o
k

2
0

0
7

 r
o
k

2
0

1
0

 r
o
k

2
0

1
3

 r
o
k

2
0

1
6

 r
o
k

2
0

1
9

 r
o
k

2
0

2
2

 r
o
k



N. Bilska, M. Borkowski, A. Gromada

10

systemów oraz wprowadzaniem nowych technologii sterowania ruchem miejskim. 

 

wprowadzenie inteligentnych systemów sterowania ruchem, nadzoru technicznego oraz 

 

 

Stan metra w Polsce i UE w 2023 roku
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2

transport publiczny jako kluczowy element dekarbonizacji miast. Inwestycje w infrastruk

 

cji polskiego systemu metra na tle systemów europejskich. Do jego realizacji zasto
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stanu metra w 2023 r. 

na tle innych europejskich stolic i metropolii.

Pozycja polskiego systemu metra na tle innych krajów UE
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(rozbudowa sieci metra w krajach Europy Zachodniej) oraz po 1995 r., kiedy nowe sys

 

 

odnotowano w Turynie (1,52) i Brukseli (1,50).
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Source: own study based on research results
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i dalszej rozbudowy linii w kierunku peryferyjnych dzielnic miasta.

Ranking systemów metra w UE

 

Dyskusja
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skiego, szczególnie w godzinach szczytu. 
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Podsumowanie i wnioski

w europejskich rankingach.
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Synchronization of economic activity and business 
cycles in Central and Eastern European countries – 

implications for logistics

 
i cykli koniunkturalnych w krajach Europy  

The objective of this paper is to assess the degree of synchronization 

of economic activity and business cycles in Central and Eastern European coun

tries, with particular emphasis on the role of major economic crises in intensifying 

this synchronization. The analysis focuses on two key episodes: the global financial 

tly. The study covers the period 2006–2021 and is based on monthly data from 

the OECD database, including the Business Confidence Indicator (BCI) and 

the Consumer Confidence Indicator (CCI). The results confirm the existence of coin

cidence in economic fluctuations among the analyzed CEE countries and demon

to a unification of the scale, dynamics, and timing of economic activity changes 

across the region. Beyond their macroeconomic relevance, the findings have impor

tant implications for logistics and supply chain management in integrated regional 

markets, as increased synchronization heightens the likelihood of simultaneous 

demand and supply fluctuations, directly affecting forecasting accuracy, inventory 

economic activity, business cycle, synchronization, economic crises, 

Central and Eastern Europe, logistics, supply chain

Synopsis. 

niu.  
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, cykl koniunkturalny, synchronizacja, 

kryzysy gospodarcze, , logistyka,

E32, F44, F15, R15, L91, D12

Introduction

leading to increasingly synchronized fluctuations of the business cycle. The global finan

in which economic downturns and recoveries occurred almost simultaneously across a wide 

19 pandemic caused an unprecedented contraction of global economic activity in 2020 

ening of international transmission mechanisms and the growing synchronization of busi

ness cycle fluctuations. International crises tend to propagate across economies through  

a domino mechanism, affecting national economic performance regardless of the scale 

It is important to distinguish between two related but conceptually different mecha

 

and spread sequentially to others through trade, financial, and informational linkages. 

nated in the United States and gradually propagated to European economies.

In contrast, a common shock occurs when multiple economies are affected simulta

example of such a mechanism, as global supply chain disruptions, synchronized lock

down measures, and simultaneous demand contractions affected countries concurrently 

rather than sequentially.

Both mechanisms lead to increased synchronization of economic activity, but their 

transmission dynamics and implications for logistics systems differ significantly.
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Such transmission processes extend beyond macroeconomic aggregates and are 

reflected at sectoral and operational levels, where strong domino effects across indus

increasingly lead to simultaneous downturns across countries and key sectors, contrib

uting to a cumulative intensification of business cycle synchronization and its economic 

and operational consequences.

From a logistics and supply chain perspective, the international synchronization 

of economic activity and consumer demand is of particular importance. Logistics sys

tems are inherently sensitive to concurrent changes in production volumes, order flows, 

tries, shocks are no longer absorbed locally but propagate rapidly through transport net

across countries translated into abrupt contractions in freight volumes, excess logistics 

pandemic, which created conditions for an exceptionally high transmission of crisis phe

nomena and intensified global economic and logistical disruptions.

tics. The rapid and largely simultaneous economic recovery across countries generated 

sudden surges in demand for transport, warehousing, and distribution services, exposing 

capacity bottlenecks and coordination problems within logistics networks. In this context, 

the importance of a relatively new mechanism of business cycle transmission – business 

cycle contagion – whose effects extend beyond macroeconomic indicators and directly 

influence logistics performance and resilience.

The carriers of business cycle impulses include all channels of international economic 

flows. Traditionally, primary importance has been attributed to trade in goods and ser

However, none of the classical transmission mechanisms can fully explain the almost 

episodes revealed the limits of explanations based solely on trade intensity or economic 

the same time, there is broad agreement in the literature that the phenomenon of conta

gion is real. One approach defines contagion as a situation in which changes in economic 

activity spread faster and more abruptly than would be expected from standard economic 

linkages, with fluctuations of greater scope and magnitude than those implied by clas

economic fundamentals alone are insufficient to explain the sudden and increasing con

This study hypothesizes that crisis periods increase the synchronization of changes 

in economic activity among affected countries. Specifically, correlations in economic 

activity are expected to be stronger during crises than during periods of economic growth, 
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with cyclical impulses spreading more rapidly and abruptly than would result from 

ing the interpretation of contagion as a mechanism with negative economic and oper

such increasing synchronization implies a higher probability of simultaneous disrup

tions and recoveries across markets, reducing the effectiveness of spatial diversification 

in logistics planning.

At the same time, synchronization of business cycles is considered indispensable for 

the proper development of economic integration processes, particularly within the Euro

pean Union. Coordination of economic policies among countries facilitates integra

logistics systems supporting integrated markets. In this view, synchronization of busi

ness cycles is not only a macroeconomic issue but also a key factor for the success

ful implementation of logistics strategies aimed at supporting economic convergence  

The objective of this paper is to assess the degree of synchronization of economic 

activity and business cycles in Central and Eastern European countries, with particu

lar emphasis on the role of major economic crises in intensifying this synchronization. 

activity across countries strengthened significantly. This study analyzes the synchroni

term trend, which justifies the use of BCI and CCI as appropriate measures for identifying 

business cycle synchronization.

The results confirm the existence of coincidence in economic fluctuations among 

Central and Eastern European economies during both crises, indicating that periods 

of economic turmoil are associated with a higher degree of synchronization than phases 

of economic expansion. The findings further suggest that successive crises contribute 

to a unification of the scale, dynamics, and timing of economic activity changes across 

countries. From a broader perspective, understanding the synchronization of economic 

activity is essential not only for macroeconomic analysis but also for logistics and sup

ply chain planning, as increased synchronization raises the likelihood of simultaneous 

demand and supply fluctuations across integrated markets.

Materials and methods

Changes in and synchronization of economic activity in the countries of Central 

The adopted time frame is indispensable for the correct evaluation of the impact of the cri

sis changes on the synchronization of the economic activity fluctuations. Another reason 

for choosing this period is the need to include the full business cycles, which encompass 

the full periods of prosperity and depression.

The studies embraced the selected countries of Central and Eastern Europe, such 

as the Czech Republic, Estonia, Hungary, Poland, the Slovak Republic, and Slovenia. 

The necessary data to analyze the other countries in the region are unavailable.
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The analysis included a monthly time series, namely: the Business Confidence Indi

cator, the Consumer Confidence Indicator1, as well as a reference series represented 

tor provides information about the evaluation of the companies’ current economic activity 

concerning production growth, orders, and supplies of ready products in the industry 

sector. This index is used to monitor the changes in production and in predicting turn

ing points in economic activity. Numbers above 100 indicate increased trust in business 

results in the near future, and numbers below 100 indicate pessimism about future per

formance. The Business Confidence Indicator is a good measure of the current usage 

of companies’ production capacities.

The Consumer Confidence Indicator shows changes in the level of household con

sumption and their economic situation. This measure expresses changes in aggregated 

individual consumption. Indexes over 100 indicate high consumption, while those below 

100 indicate a pessimistic attitude towards consumption and reduced household expendi

tures, which consequently indicate an economic slump.

of goods and services in the country during a given period. All OECD countries have been 

This index is less suitable for comparisons over time because changes are caused not only 

to use the Business Confidence Indicator and the Consumer Confidence Indicator.

In this study, the Business Confidence Indicator (BCI) and Consumer Confidence 

Indicator (CCI) are not used as direct measures of the level of economic activity but rather 

as cyclical indicators that enable the identification of changes in the direction of eco

nomic activity and the turning points of the business cycle. These indicators are particu

larly useful in the analysis of business cycle synchronization due to their high publication 

frequency and sensitivity to changes in economic conditions.

Numerous empirical studies demonstrate that business and consumer confidence indi

and their movements often precede changes in real economic activity. Therefore, these 

indicators are widely used in business cycle analysis and the study of economic synchro

nization, particularly in research based on monthly data.

i Cykli Ekonomicznych (Bureau of Investments and Business Cycles), Szeplewicz assessed 

that the Business Confidence Indicator was a suitable current measure of economic activity 

strated that the Business Confidence Indicator and the Consumer Confidence Indicator are 

1 Consumer demand constitutes one of the key components of economic activity, reflecting both the level of 

household consumption and households’ expectations regarding future economic conditions. However, it does 

not fully encompass the entire scope of economic activity, which also includes production, investment, and 

international trade. In this study, consumer demand is not treated as a separate economic process, but rather as 

an important indicator and component of economic activity, represented by the Consumer Confidence Indicator 

(CCI), which enables the identification of cyclical changes and turning points in the economy.
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Although the Business Confidence Indicator (BCI) and Consumer Confidence Indi

ical literature confirms their strong relationship with real economic activity, includ

in business cycle analysis due to their high frequency and leading or coincident prop

erties, which allow for earlier detection of turning points compared with traditional 

macroeconomic aggregates.

however, empirical evidence shows that declines in confidence indicators are typically 

accompanied by corresponding contractions in industrial production and overall eco

pandemic were characterized by simultaneous and substantial declines in industrial pro

duction across Central and Eastern European countries, confirming that changes observed 

in confidence indicators reflected real economic disruptions rather than purely psycho

logical reactions.

representation of economic activity fluctuations and enables precise identification of syn

chronization patterns across countries.

The fundamental problem of the time series analysis of the Business Confidence 

Indicator and the Consumer Confidence Indicator, as well as PDP, that requires a solu

tion is the character of the time series used in the studies. A starting point in such anal

yses is to assume that the output series (Y T ), cyclical 

fluctuations, business cycle fluctuations (C ), seasonal fluctuations (S ), and random, 

accidental fluctuations (I ):

  (1)

A common practical approach is to operate only on a cyclic component (C ), and this 

approach has been employed in this analysis. The first step of this analysis eliminated 

U.S. Census Bureau 2011

trend (T

The smoothed trend value ( ) is a result of minimizing the following problem:

  (2)

 (3)

where: 

y  – analyzed output time series, 

 – trend component (a smoothed value), 

 – value of a cyclical component (essentially residual in this problem), 
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T – number of observations, 

– smoothing parameter. 

The first sum of formula (3) minimizes the difference between the time series 

and its trend component. The second sum minimizes the difference of the second order 

the estimated trend will be.

The advantage of the HP filters versus classic functions of the trend is the possibil

ity to adjust them well regardless of the data character. This method is used in studying 

the business cycles conducted by OECD, where filters with frequencies of approximately 

paper assumed lower frequencies. The lambda value (14400) adopted in the studies ena

bled us to better adjust the trend to this type of data and, as a consequence, enabled a more 

uniform distribution of the amplitudes of the cyclical fluctuations over time.

The analysis of the economic activity synchronization was conducted on a time series 

that consisted only of the cyclical component (C

tions from the series (C  + I

as a cyclical component (C ).

The search for time relations among the fluctuations of the general economic activ

ity and individual indexes of the business cycle tests was based on several approaches. 

Firstly, it was a qualitative evaluation based on a graphic comparison of a series of cycli

a standardization procedure for better visualization.

The analyses were conducted both on the basis of the same cyclical components 

as well as on a series containing the cyclical and random fluctuations. This allowed us 

to determine the location of the turning points.

To show the changes in the level of synchronization of the business cycle fluctuations 

over time, we calculated centered moving correlation coefficients. The width of the win

dow was set to 9 months, and the calculated value of the correlation coefficient was 

attributed to the middle observation. The values of such a correlation coefficient were 

calculated according to the following formula:

 (4)

Additionally, values of the correlation coefficients were calculated for individual 

phases of the business cycle for all the analyzed countries in order to assess the changes 

in the level of synchronization of economic activity in each country, depending 

on the phase of the business cycle. Such an approach allows one to verify the hypothesis 
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Results and discussion

and the Business Confidence Indicator (BCI), three recession phases of the business 

cycle and three expansion phases were isolated, out of which the last phase was incom

plete because the period included in the analysis ended on the last available observa

tion in September 2021 (Figure 1). Defining the correlation between the given business 

cycles is an important and, at the same time, controversial issue in studying the similar

ities of the business cycles in order to be able to say that they are synchronized. Assum

ing the approach of Christodoulakis et al., it is sufficient to run a test to check whether 

the correlation between the cycle phases is statistically different from zero (most fre
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Figure 1. Chronology of the changes in economic activity within the group of countries in Central 

and Eastern Europe on the basis of the Consumer Confidence Indicator (CCI) and Business Con

fidence Indicator (BCI)

Rysunek 1.  

Source: own research

badania

Synchronization of changes in economic activity based  

on the Consumer Confidence Indicator

Changes in economic activity expressed through the Consumer Confidence Indicator 

in the studied countries of Central and Eastern Europe reveal the progressive synchroni

zation of economic activity. The similarities between the directions of the changes as well 

as the diversification of the levels of assessment of activity have increased (Figure 2). 

There is a clear drop in the standard deviation values for the correlation coefficients for 
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Figure 2. Cyclical component of the Consumer Confidence Indicator in the countries studied

Source: own research

Table 1. Correlation coefficients, their average values and standard deviations for the cycle phase 

of the Consumer Confidence Indicator (CCI) cycle

 

points

 

 Estonia Poland 
Slovak 

Slovenia

0.345 0.963 x 05.2009 downward 0.761

0.453 0.977 0.566 0.961 0.647 06.2009 11.2010 upward 0.765

0.995 0.990 0.999 0.995 0.954 12.2010 06.2012 downward 0.970

0.997 0.975 0.970 07.2012 upward 0.972

0.994 0.999 0.999 0.994 12.2020 downward 0.995

0.999 0.996 1.000 0.999 1.000 0.999 01.2021 11.2021 upward 0.999

0.917 0.990 0.993 0.966 12.2021 10.2022 downward 0.930

0.396 11.2022 06.2024 upward

0.671 0.745 0.959 07.2024 04.2025 downward

0.959 0.770 0.925 0.796 0.911 05.2025 x upward

Source: own research
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the individual phases of the cycle, starting with 0.235 for the first analyzed cycle phase 

lation coefficient for the recession phase of the cycle in the studied countries was 0.005, 

and during the revival phase, during the pandemic, it dropped to 0.001. For comparison, 

this index was 0.043 during the recession phase of the previous cycle, and in the revival 

of the Consumer Confidence Indicator dropped in the case of the individual countries 

An increase in the value of correlation coefficients was also revealed for the individual 

2009, the correlation of economic activity among the individual countries was 0.761, 

and it increased to 0.97 during the recession phase of the following cycle (Nov 2010–

the revival phase (also during the pandemic) it grew to 0.997. For comparison, the corre

lation between the activities in the individual countries was 0.972 in the previous revival 

in the values of the correlation coefficients can be observed for the individual countries 
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Figure 3. Values of the moving correlation coefficients in a window of 9 months for the Consumer 

Confidence Indicator

Source: own research
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(Table 1). As time passes, we can observe an increase in the synchronization of economic 

activity in the studied countries. Following the pandemic period, the synchronization 

of economic fluctuations persists in the analyzed countries, except for Estonia.

A study of the moving correlation coefficients has revealed periods of increased 

synchronization of changes in economic activity across the countries (Figure 3). Values 

of the correlation coefficient close to 1 indicate a high level of synchronization of eco

synchronization of economic activity measured by the Consumer Confidence Indicator 

in the countries of Central and Eastern Europe. Close correlation of changes in economic 

activity was observed during the period from February 2019 to the last period included 

in the analysis for which data were available.

Synchronization of changes in economic activity based  

on the Business Confidence Indicator

The analysis of the value of the cyclical component of the Business Confidence Indi

cator revealed similarities in economic activity in the countries studied. The periods 

of economic inactivity, during which the synchronization phenomenon increases, also 

played an important role (Figure 4).
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Figure 4. Cyclical component of the Business Confidence Indicator in the studied countries

Rysunek 4. 

Source: own research

The study of the moving correlation coefficients revealed an increase in the syn

chronization of changes in economic activity in the individual countries during the cri

sis and upon entering the following growth phase of the cycle. Such a scenario occurred 



M. Idzik

32

which data were available (Figure 5). After the end of the pandemic period, except for 

Estonia, the synchronization of economic changes is observed to persist in the analyzed 

countries.

In all the analyzed periods of the decline of economic activity, the correlation coeffi

cients were higher compared with the periods of the growing cycles (Table 2). An increase 

in the synchronization value during the recession serves as an argument for the occur

is an increase in similarities among the changes in economic activity in the successive 

periods of the cyclic changes of the activities in the individual countries (Table 2).

The observed increase in synchronization of economic activity in Central and Eastern 

European countries has direct consequences for logistics systems operating in the region. 

Higher synchronization implies that downturns and recoveries occur simultaneously 

across markets, reducing the effectiveness of geographical diversification in logistics 

operations. During synchronized downturns, transport demand, warehouse utilization, 

and order volumes decline concurrently, while synchronized recoveries may lead to sud

den and simultaneous surges in logistics demand. Such patterns challenge traditional 

planning approaches based on staggered or weakly correlated national cycles.

The characteristic feature of the contemporary economy is that economic crises 

are international in nature. Regardless of whether they concern a small or large group 

of countries, they have serious international effects. Due to the magnitude and intensity 

of the processes of opening economies, it is not justified to present a picture where a cri

sis must develop fully in one country for its effects to be felt abroad. Such a mechanical 
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Figure 5. Values of the moving correlation coefficients in a window of 9 months for the Business 

Confidence Indicator

Source: own research
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approach that separates the domestic aspect from the international sphere is very clear, 

but it does not allow one to notice that contemporary economic collapses are internation

alized at their sources. It is not possible to fully separate the process of recession develop

ment in each country from the phenomenon of its international transmission. The sources 

of a crisis can be foreign themselves, and even if they are domestic in character, inter

action with the world economy plays a significant role in their impact on the course 

and shape of the collapse.

The synchronization of economic activity has direct implications for logistics sys

tems, as changes in production levels, consumption, and trade flows translate into 

corresponding changes in transport volumes, warehouse utilization, and demand for 

logistics services. The literature indicates that economic downturns are associated 

with simultaneous declines in freight volumes and the utilization of logistics infra

structure, while periods of economic recovery lead to increased demand for transport  

and warehousing capacity. Under conditions of increasing synchronization of economic 

activity, these changes occur simultaneously across multiple countries, thereby increas

ing systemic risk and reducing the ability to offset declines in activity in one region 

with growth in another. Consequently, the synchronization of economic activity rep

resents an important factor influencing both the stability and operational efficiency 

of logistics systems.

This paper adopted a definition of synchronization of economic activity proposed 

the correlation among economies is stronger during a crisis than during the period of eco

activities of individual countries occurs in chronological order as a result of the tran

sition through successive periods of slumps and growths of activity and does not have 

Table 2. Correlation coefficients, their average values for the cycle phase of the Business Confiden

ce Indicator (BCI)

pointsEstonia Poland 
Slovak 

Slovenia

0.960 0.970 0.924 0.996 x 04.2007 upward 0.943

0.999 0.997 0.967 05.2007 03.2009 downward 0.957

0.912 0.996 0.967 0.967 0.976 04.2009 03.2011 upward 0.949

0.974 0.927 0.965 04.2001 05.2013 downward 0.956

0.932 0.974 06.2013 upward

0.973 0.997 06.2020 downward

0.999 0.997 0.974 0.999 07.2020 11.2021 upward

0.930 0.913 0.930 01.2022 11.2022 downward 0.923

0.342 0.705 0.922 12.2022 x upward 0.746

Source: own research
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during a crisis, the correlation between economies is stronger than in the period preced

of the course of economic activity among countries.

The approach adopted in this paper is consistent with the approach proposed by Forbes 

chronization of economic activity in the countries of Central and Eastern Europe between 

2006 and 2021. A particular increase in synchronization occurs in periods of economic 

slowdown and persists in successive periods of increased activity. The successive periods 

of slowdown are characterized by a systematic increase in the synchronization of changes 

in economic activity. The period of the pandemic contributed to an increase in the phe

nomenon of synchronization of economic activity in the countries of Central and Eastern 

Europe. A conclusion worth noting is the fact that the economic slowdown had occurred 

even before the pandemic outbreak in the countries of Central and Eastern Europe. Sim

ilarly, a synchronization of the decline in activity was observed in this period regardless 

of the pandemic, which came approximately eight months later. However, the pandemic 

contributed to the unprecedented increase in the similarities of the changes in economic 

activity in the countries studied. The presented results allow us to conclude that there 

was a unification of the character of the changes in economic activity that corresponded 

to the phenomenon of contagion in the economic context.

The Central and Eastern European countries have revealed multifaceted similari

among the business cycles were quite high in Europe already in the 1950s, after which 

also demonstrated cyclical similarities of economic activity between Poland and the coun

conclusions by demonstrating the synchronization of economic activity in the countries 

The synchronization of the cycles was measured as a correlation coefficient of the pro

ductivity gap. The correlation analysis paper also included different methods of grouping 

the countries based on the similarities and differences among their cycles. The author 
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claimed that the core of the European business cycles was comprised of cycles in France, 

the UE15 cycles.

lyzed the similarities among the business cycles in 30 countries, including 25 EU coun

tries. They used clusters and distinguished four groups of countries in terms of similar

ities of the business cycle and one unusual group which included Hungary and Poland. 

The authors measured synchronization as a correlation coefficient of the cyclic compo

filters. They concluded that after the introduction of the euro, the business cycles among 

were as follows: the introduction of the euro increased the synchronization of the business 

cycles in the major countries and decreased the synchronization in the peripheral states.

chronization. Their empirical results showed that despite the countercyclical behavior 

of several economies, the business cycles of the European countries displayed an overall 

increase in the level of synchronization: thus the convergence in times of a common cur

a hierarchical cluster – a method that uses a dissimilarity measure based on compression. 

concluding remarks were that the global financial crisis had intensified the processes 

passed the years 1995–2015. Their results indicated that the synchronization of the euro 

zone countries remained stable from 1999 until the global financial crisis, after which 

and indicates the consequences of economic activity synchronization from the interna

ity over time from the international point of view was also demonstrated by Bergman 

Cepoi presents other studies concerning the most updated information about  

demonstrated a considerable response to the information about the coronavirus. This 
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information had a negative impact on the assessment of economic activity in the other 

countries of the region. Corbet et al. analyzed the markets of gold and cryptocurrency 

observed signs of “an escape” during the initial stages of the financial crisis caused 

to find other points of view in the literature, for example, the assessment of the influence 

shocks amplify logistics risks. The unification of the scale and timing of economic activ

ity changes translated into simultaneous disruptions across transport corridors, ware

as a multiplier of logistics vulnerability, as firms face concurrent constraints in capacity, 

labor availability, and infrastructure rather than localized disturbances.

 

pandemic revealed an increase in the synchronization of the business cycle in such 

indexes as the Business Confidence Indicator. This is of key significance for deepening 

the consequences of economic crises due to their common geographical character.

Consequently, indicators of economic activity synchronization may serve as early 

warning signals for logistics operators, enabling more proactive adjustments in capacity 

planning, inventory strategies, and network configuration.

characteristics of contagion, with economic disturbances spreading across countries 

represented a largely simultaneous global shock, affecting production, consumption, 

and logistics systems across countries at nearly the same time.

From a logistics perspective, this distinction is particularly important. Conta

capacity, whereas common shocks create simultaneous disruptions across multiple mar

kets, significantly increasing systemic risk and limiting the effectiveness of geographic 

diversification strategies.

Conclusions

Beyond its macroeconomic implications, the findings of this study are highly relevant 

for logistics and supply chain management in integrated regional markets. The increas

ing synchronization of economic activity and consumer demand observed in Central 

and Eastern European countries implies that both downturns and recovery phases tend 

to occur simultaneously across multiple economies. As a result, the traditional buffering 

role of spatial diversification is weakened, and systemic risks within logistics networks are 

intensified. For firms operating across the region, synchronized cycles mean that demand 

shocks, capacity constraints, and recovery pressures are increasingly likely to materialize 

at the same time in different markets, rather than being offset geographically.
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Summarizing the empirical evidence and the findings reported in the literature, this 

and Eastern Europe. Business cycle impulses are transmitted through multiple channels 

of international economic flows, including trade, capital movements, and information 

exchange. However, explanations based solely on trade intensity or economic similar

ity are insufficient to account for the observed speed, abruptness, and scale of cyclical 

transmission of impulses, which leads to a convergence of economic dynamics across 

countries and sectors.

The results indicate that major economic crises play a particularly important role 

across Central and Eastern European countries. In line with the contagion framework, 

correlations of economic activity changes across countries were significantly stronger 

impulses were transmitted more rapidly and more abruptly than would be expected based 

on economic fundamentals alone. Importantly, successive crises did not merely produce 

temporary synchronization effects but contributed to a cumulative increase in similarity 

in the scale, dynamics, and timing of economic activity fluctuations across countries.

From a logistics perspective, the growing synchronization of economic activity has 

systems face concurrent reductions in transport volumes, warehouse utilization, and order 

flows across markets. Conversely, synchronized recoveries generate sudden and simul

taneous increases in logistics demand, placing significant pressure on transport capacity, 

inventory availability, and network coordination. This dual effect increases operational 

volatility and reduces the effectiveness of staggered planning strategies traditionally used 

to manage cyclical fluctuations in logistics operations.

The persistence of synchronization beyond crisis periods further reinforces these chal

lenges. After the end of the pandemic period, with the exception of Estonia, synchroniza

tion of economic changes was observed to persist in the analyzed countries. This suggests 

that synchronization is no longer limited to crisis episodes but increasingly characterizes 

both recessionary and expansionary phases of the business cycle. For logistics systems, 

this implies that periods of economic growth may also be associated with heightened 

systemic pressure, as demand expansions occur concurrently across markets rather than 

sequentially.

In this context, the increasing transmission of business cycles across Central and East

ern Europe should be understood as a structural feature of the regional economic system. 

For logistics and supply chain management, this underscores the need for higher flexi

bility, redundancy, and adaptive capacity. Strategic responses may include more dynamic 

networks.

In this sense, the analysis of economic activity synchronization should be treated 

as an integral component of strategic logistics planning in integrated regional markets. 

Understanding the degree and dynamics of synchronization allows logistics operators 
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and policymakers to better anticipate periods of heightened systemic risk, design more 

resilient logistics structures, and mitigate the operational consequences of increasingly 

synchronized economic fluctuations.

The main findings of the study can be summarized as follows:

1. Economic activity in Central and Eastern European countries exhibits a high 

and increasing level of synchronization over the analyzed period.

2. The synchronization of economic activity increases significantly during crisis peri

3. Business and consumer confidence indicators constitute reliable tools for identifying 

business cycle synchronization due to their high frequency and sensitivity to changes 

in economic conditions.

4. The increasing synchronization of economic activity highlights the growing impor

tance of flexibility and adaptive capacity in logistics systems operating in interna

tional markets.

The consistency between confidence indicators and documented contractions 

in industrial production during both crisis periods confirms that the observed synchroni

measures of synchronized economic activity and enhances their practical relevance for 

logistics planning and early warning systems.
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do realizacji inwestycji w zakresie dróg publicznych

Conditions for acquiring land necessary  
for the implementation of public road projects

Synopsis.

zanych z pozyskiwaniem gruntów na potrzeby realizacji inwestycji w zakresie dróg 

inwestycje celu publicznego, drogi publiczne, pozyskiwanie 

The article focuses on the key conditions for acquiring land to implement 

investments in public roads as projects of public interest. In this context, in light 

of the applicable legal regulations, the analysis covered the methods for acquiring 

land for roads, the principles for determining compensation for this purpose, and 

the valuation methodology used as the basis for determining the amount of com

among other things, the purpose of its enactment and the main difficulties in its 

implementation. Analyses show that while special legislation is a more effective 

tool than traditional procedures, it does not always guarantee the rapid implementa

tion of road investments, which is determined by many factors, including the large 
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number of complaints filed with administrative courts, which suspend such invest

ments until a final decision is issued. It is a fact that the designation of real estate for 

a public purpose shapes the rights attached to it, determines whether public entities 

can acquire it through various procedures, and influences not only its value but also 

that of neighboring properties.

public purpose investments, public roads, land acquisition, fair com

pensation, Special Road Act

R42, R52
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 – zdefiniowanie inwestycji drogowych w zakresie dróg publicznych jako inwestycji 

celu publicznego, 

 –

zacji,

 –

Inwestycje w zakresie dróg publicznych  

jako inwestycje celu publicznego

wojewódzkie, powiatowe i gminne. 

nicza nie zawiera jednak definicji celu publicznego ani nie wskazuje wprost kryteriów 

celów publicznych, do których w pkt 1 zalicza wydzielanie gruntów pod drogi publiczne, 

Ustawa z dnia 27 marca 2003 r. o planowaniu i zagospodarowaniu przestrzennym w art. 
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widziana w art. 17 pkt 11 ustawy o planowaniu i zagospodarowaniu przestrzennym 

 

Pozyskiwanie gruntów pod drogi publiczne

 

prawo pierwokupu, uregulowane w art. 109–111 ustawy z dnia 21 sierpnia 1997 r. o gospo
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inwestycji celu publicznego.

mocne.

w drodze umowy.

 

do dróg wojewódzkich, powiatowych i gminnych.

 

du terytorialnego za odszkodowaniem.
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jest na cele budowy dróg krajowych.

 

pod drogi publiczne
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3 ustawy). 

1

2. 

1

 

2
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cywilnego3

wanym stanie prawnym (art. 133 ustawy).

3
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4. 

administracyjny do wydania decyzji administracyjnej lub innego aktu „na podstawie” lub 

5

6. 

 

 

4

5

6



T. Klusek

50

o szczególnych zasadach przygotowania i realizacji inwestycji w zakresie dróg publicznych 

 –

 –

 –

 
2 gruntów, z których wydzie

 

1 m2

 –

Ustawa z dnia 10 kwietnia 2003 r. o szczególnych zasadach przygotowania i realizacji 
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cji drogowych w rozumieniu dróg krajowych i autostrad, czyli projektów strategicznych 

 –

 –

 –

na cele drogowe),

 – opis techniczny planowanej drogi,

 –

Figure 1. Procedural stages of proceedings in road investment project
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7. Automatyczny 

 –

 –

administracyjnym.

7 
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prawa na podstawie ustawy z dnia 10 kwietnia 2003 r. o szczególnych zasadach przygoto

Podsumowanie i wnioski

Realizacja inwestycji drogowych to zagadnienie niezwykle konfliktogenne ze 
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Logistyczne wsparcie imprez masowych  

Logistics of organizing football matches

Synopsis. 

The article discusses the issue of organizing football matches as a mass 

event. The main aim of the research was to determine which processes in the orga

nization of such a mass event determine the efficient and safe conduct of the event 

and, therefore, what role logistics support plays in the organization of football 

matches. Regulations were presented, both Polish and European, which regulate 

a number of issues related to ensuring safety and the efficient conduct of such an 

event. To achieve the assumed goal, a comparative analysis of the organization of 

four selected matches at various levels of the competition, including: the Polish 2nd 

League, Ekstraklasa, Champions League and the qualifying match for the European 
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Championship, was made. The results obtained allowed for the development of uni

versal schemes and action plans, determining comprehensive security of the event 

in financial, organizational and security aspects.

mass event, football matches, logistics

Wprowadzenie
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i finansowymi. 

Europejska konwencja w sprawie przemocy i ekscesów widzów w czasie imprez sporto

 

narodowych w celu zwalczania ekscesów na trybunach, a w tym samym roku (26 maja) 

 

stwa uczestnikom imprezy.
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 –

 –

 –

 –

 – spiker,

 –

 –

 –

 –

 – harmonogram,

 – transport uczestników (widzowie, aktorzy wydarzenia),

 –

 –

 –

 – oznakowanie,

 – bilety.
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organizatorzy, i omówiono poszczególne etapy procesu logistycznego, w tym: 

 –

zacji transportu kibiców przyjezdnych, 

 –

organizatora, czas trwania oraz reagowanie na ewentualne nieoczekiwane zdarzenia.

danego zjawiska.
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Mecz Polonia Warszawa – Stomil Olsztyn w 2022 roku

nym w poprzednim sezonie.

pozwolenie na przeprowadzenie w danym terminie imprezy masowej zakwalifikowanej 

wydarzeniem na oficjalnej stronie internetowej klubu opublikowano komunikat skiero

 –

 –

 –

nictwa w meczu.

 –

 –
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 –  

 –

 –

 –

czasu trwania imprezy.

przyjezdnych oraz prowokacji miejscowych kibiców w stosunku do przyjezdnych. 

 –

cych na celu zwalczanie wandalizmu,

 –
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to do nadmiernego zgromadzenia kibiców przy jednym punkcie kontrolnym i powsta
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Mecz Polska – Albania w 2023 roku
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Wnioski z porównania organizacji i przebiegu meczów

Rysunek 1. Charakterystyka czterech analizowanych imprez masowych

Figure 1. Characteristics of the four analyzed mass events

Source: own elaboration
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biletów czy harmonogramie wydarzenia. 
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 – obiekt wydarzenia (lokalizacja, stan techniczny),

 –

 –

 – terminy ustawowe (wniosek o pozwolenie, deklaracja dot. liczby uczestników).

Figure 2. Pyramid of football match organization logistics

Source: own elaboration
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powstawania kongestii. 
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 –

 –  

 – brak sprawnego rozlokowania kibiców skupionych w jednym miejscu (mecz Liver

nie od jej szczebla i rodzaju.

 –

 –

 –

Tabela 1. Charakterystyka komunikatów wydawanych podczas organizacji analizowanych  

Table 1. Characteristics of organizational messages during the organization of analyzed events

 

harmonogram wydarzenia, godziny 

otwarcia bram
brak

 
harmonogram wydarzenia, wyma

gane dokumenty, godziny otwarcia 

kas biletowych

brak

sugerowane godziny przybycia
transport publiczny

Polska – Albania (PZPN)

Publiczny

Source: own elaboration
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czas organizacji meczu Polska – Albania, gdzie zapewniono im nawet darmowy transport 

Podsumowanie

Uzyskane wyniki przeprowadzonej analizy porównawczej w zakresie planowania, 

Figure 3. Zones related to the service of participants during the organization of football matches

Source: own elaboration
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Adaptacja sektora HoReCa w Polsce w okresie 
postpandemicznym: perspektywa konsumentów 

period: the perspective of consumers and entrepreneurs

Synopsis. 

a miejskie 

 

zachowania konsumentów, cyfryzacja, strategie adaptacyjne

 

ses have forced the HoReCa sector (Hotels, Restaurants, Catering) to thoroughly 

redefine its operating models. In this context, the aim of this article is to identify 

the adaptation strategies of HoReCa companies and to assess changes in consumer 

 



between customer expectations and cost constraints of companies. The study con

respondents (consumers and entrepreneurs) representing diverse urban and rural 

while entrepreneurs see automation and AI as an opportunity for growth, for consu

mers, price remains the decisive selection criterion, which limits the effectiveness 

of strategies based on innovations that do not translate into cost reductions for the 

customer. The study suggests that the key to rebuilding the sector is price flexibility 

and the development of hybrid delivery models, rather than solely the digitization 

of premium services.

 

behavior, digitization, adaptation strategies

Wprowadzenie

 – migracja pracowników: 
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 –

 –

do konwergencji rynków.

 –

 –

 

tury obiektów noclegowych – przede wszystkim zapotrzebowanie na stabilne i szyb

 –



ów

 

nym dla rewitalizacji przychodów w restauracjach nastawionych na ruch przyjezdny.
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Figure 1. The number of newly built hotels in Poland in 2000–2021, along with the average trend line
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hoteli i restauracji przed skutkami inflacji.

Instrumenty wsparcia i dynamika inwestycyjna
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Figure 2. Investment value in accommodation infrastructure (hotel sector) in Poland in 2000–2021 



Bariery rozwojowe i luki poznawcze

 –

 –

 –

Na potrzeby realizacji celu badawczego w okresie 14–31 lipca 2025 r. przeprowadzono 

1.  zmienne demograficzne: wiek, lokalizacja respondenta, rola w sektorze (klient/

3.  zmiany w zachowaniach konsumenckich: preferencje technologiczne, oczekiwania 
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na czynniki makroekonomiczne (inflacja, ceny energii, skutki wojny w Ukrainie).

 –

 –

Charakterystyka próby badawczej

N

stawiono w tabeli 1.

Tabela 1. Charakterystyka respondentów (N

Table 1. Characteristics of respondents (N

Odsetek

Rola Klienci 104

12

26–35 lat 24

36–50 lat

51+ lat 4

Lokalizacja

Obszary wiejskie 20

Source: own study

ogólnopolskiej.
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Rysunek 3. Rozmieszczenie liczby placówek gastronomicznych w Polsce wg województw  

w 2023 roku

Figure 3. Distribution of the number of catering establishments in Poland by voivodeships in 2023
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Rysunek 4. Rozmieszczenie turystycznych obiektów noclegowych w Polsce wg województw 

Figure 4. Distribution of tourist accommodation establishments in Poland by voivodeships in 2023 

ne na podstawie 

Source: own study based on 

tendencji w zachowaniach badanej grupy respondentów (N



identyfikacji barier w powrocie do dawnych nawyków.

39%

19%
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Nie zmieni a si

Rysunek 

Figure 5. Structure of changes in the frequency of visits to HoReCa establishments after 2022 in the 
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to inflacja, a nie czynniki sanitarne, stanowi barier

Preferencje w kanale delivery

modelu konsumpcji w badanej grupie. 5 
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Figure 7. Assessment of the importance of the food delivery service in the opinion of customers 
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Strategie adaptacyjne i rola wsparcia publicznego
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Tak Nie

Rysunek 10. 

N
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Rysunek 11. Plany wprowadzenia nowoczesnych technologii (AI, automatyzacja) przez badanych 

Figure 11. Plans to introduce modern technologies (AI, automation) by the surveyed entrepreneurs 

N

Source: own study (N
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Figure 12. Assessment of the importance of contactless payments in the opinion of customers  

 (N

Source: own study (N

tami (rys. 13).

Pomimo wskazanych barier ogólna ocena ewolucji sektora jest relatywnie pozytywna. 
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Figure 15. Assessment of changes in service quality after 2020 in the opinion of customers  
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Figure 17. Respondents declarations regarding the impact of the war in Ukraine on business activity 
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lockdowny.

pokoleniowa.

Table 2. Respondent age vs. reason for limiting visits (detailed analysis of data from Fig. 6)

  
Razem

26–35 lat

36+ lat

Source: own study
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Tabela 3. 

Table 3. Average rating of the importance of the “delivery” service depending on place of residence 

(scale 1–5)

4,2

3,4

Obszary wiejskie 1,9

Source: own study

gastronomii wielkomiejskiej.

Podsumowanie i wnioski

HoReCa oraz ocena zmian w zachowaniach konsumentów w okresie postpandemicz

wa  odpowiedzi na postawione pytanie badawcze w odniesieniu do badanej grupy.  

potrzebami konsumentów.

wali ograniczenie wizyt w lokalach (N
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Zjawisku temu towarzyszy zidentyfikowany w badaniu „paradoks technologiczny”, 
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Application of forecasting methods to passenger  
traffic volume and load factor prediction:  

Wizz Air airlines case study

Zastosowanie metod prognozowania do przewidywania 

For passenger traffic forecasting on the testing dataset, the best perfor

methods. In contrast, the weakest results are observed for the trend model. 

ble forecasting performance. Forecasting results for the load factor differ slightly 

from those for passenger volumes. Overall, all models achieve improved accuracy 

 

able patterns over time. The most accurate forecasts for load factor are produced by 

the highest forecasting errors.

casting

Synopsis. 

prognozowania wybranych metod szeregów czasowych w przewidywaniu ruchu 
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klasycznych metod prognozowania szeregów czasowych, w tym metody naiwne, 

 

 

ami prognozowania.

C01, C32, R42

Introduction

the past two decades has fundamentally transformed the structure of the air transport 

In the 2024/2025 financial year, it carried over 60 million passengers and operated a fleet 

of more than 200 Airbus A320/A321 family aircraft (www.wizzair.com). Such rapid 

expansion makes accurate forecasting of passenger demand and load factor a critical 

component of revenue management, route network optimization, and capacity planning.

North Africa, and Central Asia. Established in 2003, the airline has grown to become one 

spoke networks.

enue, and operational efficiency. The airline’s route network connects major, secondary, 

and underserved airports, particularly catalyzing air connectivity for emerging markets 

growth, driven by network expansion, increased flight frequencies, and entry into new 

markets. Its passenger transportation figures have regularly grown as the airline expands 

on high load factors (percentage of occupied seats), a key performance indicator in pas

senger transportation. Higher load factors improve yield and spread fixed operational 

costs over more passengers.
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In choosing this airline, the authors also took into account that despite disruptions 

adjustments, route realignment, and disciplined cost controls. This resilience supported 

Forecasting passenger traffic and load factor is a highly complex task due to the influ

ence of numerous exogenous factors (fluctuations in fuel prices, exchange rates, macro

economic conditions, geopolitical events, pandemics, and tourism seasonality) as well 

as endogenous factors (the carrier’s pricing policy, marketing activities, schedule changes, 

and network effects).

The objective of this paper is to analyze and compare the effectiveness of selected 

Air as a case study over the period 2015–2025. The analysis employs publicly available 

historical data from the airline (monthly and quarterly reports published on relations.

the focus is only on the historical passenger and load factor data.

The paper is structured as follows: a literature review on forecasting in air trans

port, a description of the data and research methodology, presentation of empirical results 

The primary research question is: which forecasting methods perform best under 

business model.

Forecasting in air transport

Accurate demand forecasting is a critical component of air transport planning 

and management, influencing decisions related to fleet sizing, route development, crew 

scheduling, infrastructure investment, and revenue management. Time series forecast

ing methods are widely applied in this domain due to the availability of historical data 

on passenger volumes, air traffic movements, and cargo flows. Among these methods, 

 

horizons.

of the most established statistical approaches for time series forecasting in air transport. 

models are powerful, they require careful identification of model orders and assumptions 
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of linearity and stationarity, which may limit their performance during structural breaks 

Holt’s exponential smoothing method, especially the Holt linear trend model, pro

vides an alternative approach that explicitly captures level and trend components in time 

series data. This method assigns exponentially decreasing weights to past observations, 

allowing it to adapt relatively quickly to changes in growth patterns. In air transport fore

casting, Holt’s method has been applied to passenger traffic and airport throughput data 

ier to implement, making it attractive for operational forecasting. However, its reliance 

on smooth trend extrapolation may reduce accuracy when demand exhibits abrupt changes 

term forecasting and are valuable for evaluating the incremental benefit of more complex 

models. In air transport research, they are commonly used as baseline comparators when 

assessing advanced statistical or machine learning approaches.

horizon, and operational objectives, and in practice, comparative evaluation is essential 

review, analyzed passenger demand forecasting techniques ranging from econometric 

models to deep neural networks and hybrid approaches, considering factors affecting load 

factor (e.g., seasonality, fuel prices). The authors discussed advantages and limitations 

 

ever, for preliminary estimation, simpler models can provide initial information, and their 

results are often comparable to more advanced methods. As it was proved, these clas

In planning passenger traffic and LCC cargo transport, various methods are used that can 

somehow approximate final forecasts, although this can be difficult, as many unexpected 

events can affect the actual outcomes. It is impossible to predict various causes of air 

traffic closures or cases such as a pandemic, but still forecasting is a base for planning 

and achieving financial profitability. It is particularly important to estimate these param

intentionally follow an overbooking policy because one of the most important business 

indicators is the load factor, which is the occupancy of seats on a given flight.
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Research methodology and analysis

of passengers and load factor for the period from April 2014 to April 2025. The original 

data set has been divided into two parts: train and test. The train dataset contained records 

set to assess the accuracy of forecasts. The basic descriptive statistics for passengers 

a very high result for the airline.

Table 1. Basic descriptive statistics of analyzed variables

Tabela 1. Podstawowe statystyki opisowe analizowanych zmiennych 

Average

2569229.00

Standard deviation

Kurtosis –0.79 2.90

Skewness

Range

6203673

Source: own preparation

Naïve methods

assumption is no significant changes in the analyzed process. This method is quite easy 

to implement and can be used successfully when small random fluctuations are observed 

in the analyzed variable, but at the same time, the quality of forecasts is rather low.

 (1)

where:

 – the forecast of the variable Y for the period ,

   y –1 – the value of the forecast variable Y in the period –1.
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Trend model

The second group of methods used in the paper was the trend model, where the time 

variable is the explanatory variable. The time variable represents the influence of unknown 

factors on the analyzed variable and provides the possibility to describe those changes 

using the time variable. The basic trend model looks like:

ε= + =   (2)

where:

( ) – time (trend) function,

 – random variable.

The first step is to determine the function form (i.e., linear, quadratic), and the second 

is to determine its parameters. The most popular and, at the same time, most used form 

of trend function is a linear function:

 (3)

Using linear approximation in many situations can be considered too much of a sim

α α α α= + + >  (4)

The quadratic form has three parameters, thanks to which the model has higher flexi

ARIMA class model

a very numerous group of time series models and are constructed based on the auto

, , q) means that the final model contains an autore

gressive process (order ), a moving average (order q), and is integrated to degree  

and can be written as:

α ε β ε β ε− − − −∆ = + ∆ + + ∆ + + + +  (5)

the second one, the Hyndman–Khandakar algorithm was used. In the first step of the algo

rithm, the number of differences is determined using repeated KPSS tests. In the second 



Application of forecasting methods to passenger traffic volume...

105

step, the values of  and q are determined in an iterative approach trying to minimize 

the AICc value. The Hyndman–Khandakar algorithm can be described as follows:

Step 2. The values of  and q are then chosen by minimizing the AICc after differencing 

the data  times.

a)  Four initial models are fitted:

,1).

A constant is included unless 

,0) without a constant.

b)  The best model (with the smallest AICc value) fitted in step (a) is set to be the “current 

model”.

c)  Variations on the current model are considered:

 – vary  and/or q from the current model by ±1,

 – include/exclude  from the current model.

The best model considered so far (either the current model or one of these variations) 

becomes the new current model.

d)  Repeat Step 2(c) until no lower AICc can be found.

Holt’s linear model

The Holt model can be used to predict the time series with a trend factor:

( )( )α α
− − − −

= + − +
 (6)

( ) ( )β β− − − −= + + +
 (7)

where:

F –1 – the smoothed value of the predicted variable 1,

S –1 – the smoothed value of the trend increase at –1,

,  – the model parameters with values between 0 and 1.

The values of ,   

ters and the best combination is selected to produce the forecasts based on the average 

error of 

formula is used:

where:

 – forecast value of variable Y,

Fn – the smoothed value of the predicted variable,

Sn – the smoothed value of the trend increment.
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Winters model

or decrease in the data, seasonal fluctuation, and random fluctuation. In the literature, two 

versions of the model are available. For the additive version, the formula is as follows:

( ) ( )( )α α
− − − − − −

= − + − +  (9)

 (10)

( ) ( )γ γ− − − − −= − + −  (11)

For multiplicative version:

( ) ( )α α−

− − −

− −

= + − +  (12)

( ) ( )β β− − − −= − + +  (13)

 (14)

where:

F –1 – smoothed value after eliminating seasonal fluctuations,

S –1 – smoothed value of the trend increase,

C –1 – assessment of the seasonality index,

, ,  – the parameters for the trend level, trend changes and seasonal fluctuations, 

respectively (0–1).

After setting the model parameters, to produce forecasts in the additive version when 

n, the forecasts are calculated using the formula:

 (15)

 (16)

used (i.e., additive or multiplicative) in the analysis. It can be done based on the nature 

of the seasonality components. If the seasonal component remains at a similar level, 

it could be treated as a hint to select the additive model. Otherwise, when the seasonal 

component is not stable (increased or decreased), then the multiplicative version should 

be considered in the analysis.
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In the paper, to determine model accuracy, the mean absolute percentage error 

n
t t

ti

y y
MAPE

n y
 (17)

scaled to percentage units, making it easier to understand.

Results and discussion

Based on the calculations of each predictive model and using data obtained directly 

for all applied methods in order to visualize the differences between the forecasts. They 

were presented separately for both variables: the passenger number forecasts and load 

factor predictions.

Wizz Air passengers transportation

age error sizes. This assessment is crucial for determining the reliability of forecasts. 

into predictive performance – the lower the error value, the better the predictive perfor

In the literature, it is rare to find such a wide comparison of the results of so many 

models at once on one dataset. Researchers usually compare two or three methods in var

ious environmental conditions or focus on just one. According to other authors, e.g., 

ing passenger demand, which partly confirms the authors’ findings. Those models are 

in some cases extremely effective, especially when combined. On the other hand, Verma 
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linear model performs very well for passenger demand forecasting relative to alterna

as the main forecasting method to predict monthly passenger volumes and demonstrated 

how traditional statistical time series methods perform in capturing historical patterns 
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Figure 1. Forecasts created by analyzed models for passenger variable

Source: own preparation

7.347795

Holts linear 7.943642

12.77354

3.35356

Trend model

Source: own preparation
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passenger demand data and examined forecasting performance and challenges in vol

sonal forecasts) within aviation contexts, illustrating how classical statistical models fare 

against structural changes in demand patterns.

Wizz Air load factor

Taking into account the variable load factor, the results turned out to be slightly dif
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Figure 2. Forecasts created by analyzed models for load factor

Source: own preparation

and training 9.120).

Load factor forecasting is commonly addressed using time series methods, as LF 

exhibits temporal dependence, trend behavior, and often strong seasonality. Among 
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implications for load factor planning, showing that smoothing models often provide sta

ble forecasts suitable for capacity utilization analysis.

Holts linear

1.704027

10.232627

Trend model

1.497741

3.144627 4.917345

Source: own preparation

which is also consistent with our findings. According to  

marks against neural networks, forecast accuracy is linked to load factor optimization, 

and they noted that classical models capture recurring utilization patterns effectively 

Concluding remarks

The purpose of this paper was to evaluate and compare the forecasting accuracy 

of selected time series methods in predicting passenger traffic volume and load factor. 

The final modeling framework relied exclusively on historical passenger volumes and load 

factor data, excluding external explanatory variables. The study applied several classical 

in both additive and multiplicative forms. Forecasting performance was assessed using 

For passenger traffic forecasting on the testing dataset, the best performance 

In contrast, the weakest results are observed for the trend model. In the training phase, 
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indicating strong and stable forecasting performance. Forecasting results for the load 

factor differ slightly from those for passenger volumes. Overall, all models achieve 

improved accuracy in load factor prediction, suggesting that load factor exhibits more 

regular and learnable patterns over time. The most accurate forecasts for load factor are 

yields the highest forecasting errors.

airline context. The study did not take into account many external factors that other, more 

 2022). Each 

author has their own calculations and conclusions depending on the data used, the specif

ics of the airline, the period under study, and the particular forecasting needs. At the same 

time, authors who conducted a systematic analysis of research results in recent years also 

emphasize the wide range of methods developed. Traditional statistical methods (e.g., 

plemented or replaced by advanced machine learning techniques (including Random For

Lundaeva et al. 

tested on data from Chinese airlines. The results demonstrate the superiority of deep learn

advanced methods are needed for such modeling. Therefore, the next steps in research, 

depending on the purpose of the forecast and the acceptable level of forecast error, should 

also include complex models and techniques related to neural networks.
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. This article aims to identify the career paths of logistics managers 

in Poland in the context of modern labor market trends and managerial compe

tence development. The study covered 100 professional LinkedIn profiles analyzed 

for career progression, job mobility, education level, certifications, and soft skills. 

The profiles of Polish managers were analyzed. The results indicate that a typical 

career path in logistics moves from specialist to strategic positions over 10–15 years, 

with an average job tenure of 5.2 years. Key factors influencing career success inc

ency, and online professional engagement. The findings confirm the growing impor

tance of digital and international competencies in shaping the career trajectories 

of logistics managers.
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Introduction

The contemporary business environment is characterized by increasing complexity 

and dynamism, which places new demands on logistics managers. Their role is evolving 

from operational to strategic functions, requiring a wide range of competencies and con

ment is becoming a key factor in the success of companies, which in turn translates into 

Logistics has undergone significant evolution over the last century. Factors such 

as the industrial economy, the technological revolution, globalization, the creation of inter

modal transport networks, and the development of management sciences have neces

sitated a fundamental shift in approach from logistics to integrated supply chain man

planning, execution, control, and monitoring of activities within the supply chain to create 

net value, build competitive infrastructure, leverage global logistics, synchronize supply 

with demand, and measure performance globally. Logistics has undergone a significant 

In recent decades, the world of work has undergone significant changes due to various 

factors, including globalization, digitalization, and automation. Individuals are increas

ingly required to cope with serial changes in work and life, including periods of under

individuals must continually learn and remain flexible to maintain their employability 

Every person’s professional career is individual and unique. It depends on many 

factors, including the choices made. It combines not only professional issues but also 

the ability to integrate professional roles with those in family, society, or leisure activities. 

It often expresses the personal and natural desires of every person striving to achieve 

logistics and supply chain management are highly attractive fields for a professional 



Career paths of logistics managers

117

Logistics managers must operate in an environment characterized by the coexistence 

and cooperation of different generations, the diversification and individualization of career 

situation, it is ultimately the employees – not the systems and processes – who provide 

solutions to logistical tasks and ensure the necessary competitiveness for the company. 

The evolution of the general business environment has presented a significant challenge 

to the development of logistics skills and the qualifications of logistics managers. They 

are becoming truly interdisciplinary experts, and this requires a very complex set of skills 

This article aims to identify the career paths of logistics managers, identifying the key 

factors influencing their development, the challenges they face, and the prospects for 

the further evolution of this profession. Research in the field of career management indi

cates that career path choice, competence development, and professional mobility are key 

are fundamental due to the industry’s interdisciplinary nature and its strategic importance 

Theoretical background

The term “professional career” refers to the successive stages of objectively defined 

complex process. Due to its multidimensional nature, it is often considered on two levels 

of individuality, uniqueness, and dependence on the choices made by a given individual. 

It is variable in nature and develops throughout one’s life. It encompasses both profes

sional matters and aspects related to a job search, the period following the end of profes

sional activity, and the integration of multiple roles that an individual assumes throughout 

The changes that have taken place have characterized today’s careers as being unstable, 

ing the mobility and flexibility of individuals, making planning difficult, and affect

ing the course of one’s professional career. The new career paradigm shifts the burden 

of responsibility for professional development from the organization to the employee. 

The employee becomes the leading actor in the career development process, steering 

1.  The individual. Each person is unique in terms of their professional and personal char

acteristics. The knowledge, skills, abilities, personal characteristics, and experience 

acquired to perform a specific type of activity determine their level of professional 

competence. Among personal characteristics, the most important are psychological 

attitudes, character, temperament, and emotional and volitional spheres.

2.  Professional center. Professional activity must first and foremost, satisfy a person’s 

material needs. It provides employees with enormous opportunities to meet their 



needs at all levels. For example, despite specific changes, the issue of satisfying 

material needs remains relevant both in countries with a developed economy, where 

omies in transition.

work alone: for many, work is a means of earning a living, while also enjoying leisure 

activities, maintaining good health, and everything that brings people joy and satis

ily relationships are the most important factor in this group. The influence of family 

on the development of a business career can be precisely the opposite – from a cate

gorical refusal to build a career for the sake of loved ones to a complete refusal to start 

a family if family responsibilities threaten the development of a business career.

One concept of a career is a career without boundaries. It refers to “a sequence of pro

fessional opportunities that go beyond the boundaries of a single place of employment”. 

A career without boundaries can be understood in many ways. The literature proposes 

a distinction between physical and psychological mobility. The dimension of physi

cal mobility refers to actual changes in one’s professional career and crossing physical 

boundaries, while the dimension of psychological mobility refers to a person’s psycho

a boundaryless career orientation consists of two dimensions:

(a)  a boundaryless mindset, which refers to a general preference for working with 

people outside one’s current organization, and 

in supply chain management. It notes that some of the most important achievements lead

ing to promotion include demonstrating proficiency in specific areas, maintaining good 

performance, and promoting high professional standards in the workplace. As supply 

chain managers gain experience, they may be promoted to larger departments to oversee 

Careerie.com 2022

The profile of a manager is constantly being changed, refined, and modified. Factors 

such as the size and structure of the team, the manner of responsibility and authorization 

for decisions made, the importance of the tasks performed in relation to the organization’s 

results, as well as culture and organizational climate and culture are, of course, of great 

Research methodology

The study aimed to identify key trends and patterns in the professional development 

was the LinkedIn portal. The analysis covered 100 profiles of logistics managers.

The study was exploratory in nature and involved analyzing the content of 100 

public LinkedIn profiles of logistics managers from Poland. The selection criteria 

were: professional activity in the logistics industry, a current or previous managerial 
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position, and availability of complete data on education and experience. The study 

employed desk research combined with quantitative and qualitative content anal

ysis. The data was coded according to the following categories: job level, number 

of places of employment, industry certifications, foreign language skills, and activity  

on LinkedIn. The analysis was carried out using descriptive statistics tools (means, 

standard deviations, frequencies).

Research results

The research findings concern career trajectories, educational backgrounds, acquired 

skills, and typical stages of professional development.

Career paths and stages of promotion

or logistics coordinator. Over time, by gaining experience and developing their skills, 

they were promoted to higher management positions, such as logistics department man

ager and then logistics director. This career model is characteristic of the logistics indus

try, where there are clear paths for professional advancement. 

The average number of companies where the analyzed logistics managers worked was 

times during their professional careers. This number of changes may be due to various 

factors, such as the search for better development opportunities, higher remuneration, 

more interesting projects, or changes in the organizational structure of companies.

The minimum number of companies where logistics managers worked was 2.  

employment stability. These individuals have likely found satisfactory working condi

tions and development opportunities within one or two organizations, which have allowed 

them to build their careers in the long term.

On the other hand, the highest number of companies where logistics managers worked 

completing a specific project. In addition, managers with such extensive professional 

experience may have sought diverse challenges and development opportunities in differ

ent industries and organizations.

A typical career path for a logistics manager involves advancing from specialist 

to management positions, either within the same company or by transitioning to a new 

employer. Initial specialist positions, such as logistics specialist, logistics analyst, or trans

port coordinator, provide the foundation of knowledge and experience necessary for fur

ther professional development.
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Promotion to management positions, such as logistics manager or logistics director, 

often involves assuming responsibility for team management, strategic planning, and opti

mizing logistics processes. This promotion may take place within the same company 

where the manager has gained experience and trust, or by changing employers where 

better development and remuneration conditions are offered.

Larger organizations usually provide greater opportunities for development, training, 

pany offers the opportunity to gain experience in managing logistics on a global scale, 

which is highly valued in the job market.

In addition, a change of employer may be motivated by a search for more inter

esting projects, a better organizational culture, greater flexibility at work, or a better 

job satisfaction and want to develop in an environment that supports their professional 

and personal goals.

The average duration a manager works for one company is 5.2 years. It is an average 

value that takes into account individuals with both short and long periods of employment 

at a single company. This value can serve as a helpful reference point for managers con

sidering a job change, as well as for companies planning employee retention strategies.

The shortest recorded period of employment for a manager in one company is  

Transitional positions: The manager assumes the position temporarily, for example, 

to replace someone on maternity leave or during the recruitment process for a permanent 

role.

Projects: The manager is hired to carry out a specific project, after which their con

tract expires.

In such situations, the short period of employment is planned and does not necessarily 

indicate employee dissatisfaction or performance issues.

The most extended recorded period of employment for a manager at one company 

years, often advancing to higher positions as the business grows.

– Corporations with significant internal promotion opportunities: Large corporations 

offer managers extensive career development opportunities within a single organiza

positions, acquiring new skills and gaining experience. Long service with a corpora

tion can be viewed as a testament to loyalty and commitment, which can lead to addi

tional promotion opportunities.

of employers on their CVs. It may indicate several factors:

experience in different industries, or advance to a higher position. Changing jobs can 

be seen as a way to accelerate career development and increase earnings.
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employment conditions, such as higher remuneration, better benefits, more flexible 

working hours, or a more favorable work environment.

comfortable in a given company or disagree with its organizational culture.

It is worth noting that changing jobs more frequently does not necessarily  

have to be viewed negatively. In some industries and positions, turnover is a natu

 

to change jobs and demonstrate that each change has contributed to their professional 

growth and development.

Industry specialization

An analysis of the industry distribution of logistics managers’ professional experi

ence reveals a concentrated presence in key sectors of the economy. The distribution 

of industries in which the surveyed logistics managers gained their professional experi

ence is as follows (Figure 1):

These industries are characterized by a high demand for specialist knowledge 

in the field of supply chain management, which explains their dominance in the occupa

tional structure.

Figure 1. Employment structure of the surveyed logistics managers 

Source: own research
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agers stems from their specific nature and the need for specialist knowledge in the field 

of supply chain management. Each of these industries has its own unique challenges 

and requirements, which means that experience gained in one sector can be valuable 

in another. Logistics managers with knowledge and skills from various industries are 

particularly sought after in the job market because they can effectively manage the supply 

chain in diverse conditions and situations.

Education and qualifications

An analysis of the profiles revealed that most logistics managers hold a university 

degree, typically in logistics, management, or a related field such as engineering. In addi

tion, many of them have completed postgraduate studies or specialist courses in supply 

chain management, which demonstrates a continuous desire to expand their knowledge 

and skills in a dynamically changing industry.

The structure of the fields of study completed by the managers surveyed is as follows 

(Figure 2):

managers).

optimization).

standing of financial issues).

tems that optimize logistics).

nagement qualifications when promoted to higher positions).

Figure 2. Fields of study of the surveyed logistics managers 

Source: own research
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An analysis of the educational background of logistics managers in Poland shows 

a predominance of fields directly related to logistics and supply chain management. How

ever, graduates in engineering, management, economics, and IT also play a crucial role, 

bringing a diverse range of skills and perspectives to the logistics sector. Additionally, 

careers and acquire knowledge in the field of management.

Key skills and competencies

Skills such as negotiations, sales, and logistics management often appeared in the pro

that logistics managers often specialize in specific market sectors. The skills most fre

quently mentioned by the managers surveyed were (Figure 3):

Rysunek 3. 

Source: own research

Additional education and certificates

additional certificates, such as:

– APICS certificate (CSCP – Certified Supply Chain Professional).
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It indicates that managers recognize the importance of continually enhancing their 

skills and expanding their knowledge across various fields. Having additional certifi

cations can significantly affect their effectiveness at work, as well as how employers 

and colleagues perceive them.

enable them to expand their knowledge and skills in various fields, which translates into 

improved work efficiency, increased competitiveness in the labor market, and recognition 

professional success and meet the organization’s goals.

Knowledge of digital tools was a key element of professional success and a primary 

factor in determining promotion to higher positions. The managers surveyed indicated 

that they possessed the following digital skills and knowledge of IT systems (Figure 4):

Figure 4. Digital skills of logistics managers

Source: own research

The study revealed that knowledge of digital tools and IT systems is a crucial element 

of professional success and a key factor influencing promotion to higher management 

effective in managing company resources, optimizing business processes, and making 

for managerial career development.
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Language skills among the logistics managers surveyed vary. English is by far 

navian languages, and Spanish are less popular, but may be relevant in specific sectors 

and companies.

The foreign language skills declared by managers on their profiles are as follows 

(Figure 5): 

– 

International logistics management requires fluency in foreign languages, which 

of Scandinavian languages, which may result from the markets they work with and pre

vious experience of working abroad.

Figure 5. Foreign languages spoken by logistics managers

j

Source: own research

The modern business environment presents managers with several challenges 

that require not only technical knowledge but also developed soft skills. These skills, 

often underestimated, play a key role in building effective teams, solving problems,  

and achieving organizational goals. The soft skills most frequently mentioned by man

agers are (Figure 6):
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– 

– 

– 

– 

Figure 6. Soft skills of logistics managers

Source: own research

The soft skills identified – leadership, intercultural communication, time manage

quick decisions in crises – are key to the success of managers in a dynamic business 

environment. Developing these competencies should be a priority for any manager 

who strives to manage a team effectively and achieve organizational goals. Invest

ing in the development of soft skills brings measurable benefits to both the manager 

and the company in which they work.

Typical positions in the career path of a logistics manager

An analysis of logistics manager profiles has identified typical career paths for logis

tics managers. A typical career path includes the following positions (Figure 7):

1. Logistics Specialist

– 

– Tasks: Operational management, transport planning, warehouse control.

2. Logistics Coordinator/Team Leader

– Length of service: 3–5 years

– Responsibilities: Supervision of the operations department, process efficiency 

control.
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– Responsibilities: Supply chain management, implementation of optimization  

systems.

4. Logistics Director/Supply Chain Director

– 

– Responsibilities: Strategic logistics planning, cost optimization, and cooperation 

with management.

The average length of a typical career path from specialist to director level was 10 

to 15 years. 

 

Figure 7. Typical career path of a logistics manager

Source: own research

The presented analysis of a logistics manager’s career path enables us to understand 

the stages of professional development in this industry. From specialist, through coordi

nator and manager, to director, each stage requires the acquisition of appropriate compe

tences and experience. Conscious career planning, skills development, and continuous 

knowledge improvement are key to success in the rapidly changing world of logistics.

Projects and professional achievements of the managers surveyed

The most frequently mentioned projects and achievements reflect key industry trends 

and priorities. These are primarily projects related to cost optimization, improving oper

ational efficiency, reducing order fulfilment times, and implementing modern technolo



are highly valued in the labor market and have better career development opportunities.  

This analysis may be helpful for companies recruiting logistics managers, as well  

as for managers themselves who want to develop their skills and increase their value 

in the labor market.

Professional mobility and international experience

ical regions, indicating high professional mobility within this industry. International 

experience is highly valued, particularly in the context of global supply chain expansion 

and the need to manage operations on an international scale.

tional experience, with a minimum of two years spent working abroad, either in foreign 

ern Europe. The average number of job changes in different cities/countries was 3.2.

agers actively participated in industry discussions, published articles, and shared their 

professional achievements, demonstrating an awareness of the importance of building 

a personal brand in the online environment.

tions of their professional achievements. It demonstrates their awareness of the need 

to build a personal brand. LinkedIn network:

– average number of contacts: 550,

– most frequently established contacts: suppliers, customers, production and transport 

department employees.

Membership of the surveyed managers in industry organizations and associations

of commitment to professional development, as well as a willingness to expand knowl

edge and build a network of contacts within a specific field. In the logistics and trans

port industry, membership in relevant organizations can bring several benefits, including 

access to the latest information, opportunities to exchange experiences with other pro

fessionals, and participation in training courses and conferences. The surveyed managers 

belong to the following industry organizations and associations:
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logistics conferences and trade fairs, which indicates their activity in the professional 

environment.

Key elements of success for the managers surveyed

Logistics managers have diverse career paths, but the key elements of success identi

fied in the study include:

– stable professional experience in at least 4–5 companies,

– an average tenure in one organiation of 5–6 years,

– specialized education and industry certifications,

– proficiency in IT tools and English,

– developed soft skills and leadership abilities.

The research also allowed us to determine the correlation between the promotion path 

and experience. Analyses of the careers of the surveyed managers indicate that individu

als in specialist positions (e.g., IT in logistics) most often advance horizontally, gaining 

internally, especially if the company offered opportunities for rotation between different 

departments (e.g., domestic and international). Directors, on the other hand, were most 

often promoted as a result of changing employers and moving to a larger organization, 

often after completing additional postgraduate studies.

A career path for a logistics manager requires a combination of solid education, profes

sional experience, developed soft skills, and continuous improvement. Investment in per

sonal and professional development, networking, flexibility, and adaptation to changing 

market conditions is key to success in this dynamic and demanding industry.

A detailed analysis allows us to determine the profile of a candidate for the position 

of logistics manager and predict key development paths in this industry. Based on the anal

ysis of the managers’ profiles, it can be concluded that logistics manager positions can 

be divided into four main categories, depending on the level of management and scope 

of responsibilities (Table 1).

This analysis reveals that the logistics sector is characterized by diverse career paths 

that are strongly linked to educational specialization and acquired experience. Those 

aspiring to strategic roles (Logistics Director) often have a solid background in econom

ics and management and a more extended history of employment in many companies, 

which suggests the importance of a broad business horizon. On the other hand, operations 

and IT specialists rely on technical and IT education, which is crucial for effective process 

management and the implementation of technology. Project positions are characterized 

by high mobility and a demand for interdisciplinary skills, often enriched with postgradu

ate qualifications. Therefore, the optimal candidate profile in the logistics industry is not 

uniform, but depends on the target job category. Conscious shaping of one’s educational 

path and gaining experience relevant to one’s career goals are key to career develop

ment. In the logistics industry, success depends on a combination of specialist knowl

edge, relevant technical or strategic skills, and the ability to adapt and manage projects, 
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often in an international environment. The data presented can provide a valuable basis for 

planning human resource development and creating personalized recruitment strategies 

in logistics organizations.

Discussion

The results of the analysis indicate that the dominant group consisted of logistics 

the literature suggesting that these positions form the foundation of the logistics manage

lier research indicating the key role of supplementary education in a managerial career 

field (logistics, supply chain management) are more likely to be promoted within opera

tional structures, while those with a general education (e.g., economics) take on strategic 

of logistics managers held a degree in a relevant field, which enabled them to develop 

expertise in this specialization.

Recent research highlights the growing importance of interdisciplinarity in the educa

cational programs are integrating knowledge of information technology, management, 

and engineering, which prepares graduates for a variety of roles in the logistics sector. 

Table 1. Relationship between managerial positions, education, and experience

Position
respondents

 
Mean 

number   

Logistics manager 45
Logistics and Supply Chain 

4.5 3–5 years

20 4 years

Director of Logistics/Supply 
15 5.2 5–7 years

Logistics Optimization 

and IT Specialist
10 3.2 2–4 years

Project positions (Internatio

nal Project Coordinator)
10

Postgraduate studies  

basic fields of study

4.1 2–3 years

Source: own research
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Our analysis confirms these observations, indicating that managers with such diverse 

educational backgrounds are more likely to hold positions related to process optimization 

and the implementation of new technologies.

is crucial in logistics management. The development of digital systems in logistics has 

compelled managers to enhance their IT skills, particularly in the areas of data analysis 

of modern technologies, such as supply chain tracking and management systems, requires 

to logistics process optimization most often had technical degrees (in computer science 

or engineering) or additional certifications, such as Six Sigma and APICS.

According to the report “Specialists and managers open to professional change” 

(2024), most specialists and managers are optimistic about their career prospects, which 

may influence their willingness to change jobs in order to further their career develop

of 5.2 years at one company, aligning with observed trends in the labor market.

The report “Polish Logistics” (2024) emphasises the importance of the computeriza

these observations.

the career development of logistics managers, especially in the context of global supply 

Table 2. Foreign language skills in different positions

Position

30 10 5 (mainly Spanish)

20 5 2

Logistics Director 100 40 15

Optimization and IT 

Specialist
95 25 10 3

International Project 

Coordinator
100 35 20 10

Source: own research
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which was one of the main factors influencing their promotion. Those with international 

experience were more likely to hold executive positions and participate in negotiations 

with global suppliers.

they actively use this platform for professional purposes. According to a study by Hamori 

managers, as they facilitate the exchange of knowledge and the establishment of relation

ships with business partners. In particular, for project and strategic positions, building 

professional relationships provided access to new projects and opportunities for inter

these theories – people who were active on LinkedIn changed jobs more often and were 

promoted faster than those who were less involved in building their networks.

Education and continuous learning are key elements of a career

additional industry certificates or completed postgraduate studies. Research by Lambert 

 

dent on adapting competencies to changing market requirements. Obtaining additional 

to higher management positions. The results of the study are consistent with the research 

agers is based on a combination of practical experience and formal education. The report 

the importance of continuous education and adaptation to new technologies in the context 

of a dynamically changing labor market. The research confirms these observations, indi

have obtained additional industry certificates or completed postgraduate studies.

Summary and conclusions

In light of the latest research and global trends, the career path of the modern logis

and adaptive supply chains, in which digitalization is a key tool for managing uncertainty. 

digital skills and leadership abilities that enable teams to navigate the process of tech

nological transformation. This perspective is further radicalized by the OECD report 

tasks but also create a demand for managers capable of managing complex, automated 

systems and making decisions based on data analytics. Consequently, the future of logis
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tics careers belongs to leaders who can combine strategic thinking about risk, technolog

ical proficiency, and the ability to inspire people to adapt continuously.

An analysis of logistics manager profiles on LinkedIn indicates clear career paths 

in the logistics industry, with an emphasis on continuous improvement of qualifications 

and gaining international experience. Activity on professional platforms and personal 

branding play an important role in career development in this field.

Logistics managers typically follow clearly defined career paths, progressing from 

operational to strategic positions, often within three to five companies.

Relevant education and industry certifications play a key role in the promotion pro

cess.

The average length of employment at one company suggests moderate job stability, 

with greater mobility observed among those with international experience.

Competencies related to process optimization and negotiation determine the success 

of managers at higher levels of management.

Activity on professional platforms, such as LinkedIn, is important for creating a pro

fessional image as a specialist in the logistics industry.

The results of this study can serve as a basis for analyzing recruitment trends and plan

ning career paths in logistics, taking into account the industry’s dynamics, which are key 

to the global economy.

The results of the study indicate that a career in logistics is closely linked to the con

tinuous development of competences, changes in professional environments, and open

ness to international experiences.

In practical terms, the results of the study can serve as a basis for:

– developing recommendations for universities on adapting logistics education progra

mes to the requirements of the labor market,

– building competency profiles for logistics managers in international organizations,

– creating HR strategies in the logistics industry, taking into account promotion paths 

and the need for continuing education.

The research conducted is not representative and therefore cannot be generalized 

to the entire population, but it does provide some insight into the career paths of logistics 

managers in Poland. The conclusions and recommendations formulated are a prelude 

From the perspective of further research, it is recommended to conduct a comparative 

analysis of the careers of logistics managers in other Central and Eastern European coun

tries and to use two research methods, combining data from LinkedIn with the results 

of surveys and qualitative interviews.
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