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Synopsis.

-
-

-

-
ploatacyjnym w okresie od marca (4 marca 2020 r. stwierdzono pierwszy w Polsce 

-

-
skich z terenu Niemiec i Czech. 

: pandemia, obostrzenia, transport kolejowy, COVID-19 

 The impact of the COVID-19 pandemic in 2020 constitutes a significant 
disruption that directly affected the functioning of PKP Intercity S.A. not only in 
2021 but also indirectly in the subsequent years of its operation. The subsequent 
restrictions introduced by the government influenced the decisions made by the 
company’s Management Board and the crisis team established in the company. 
The analysis of their effects in the short and long term is the subject of this study. 
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Another aim of the article is to attempt to present and evaluate the measures taken 
based on PKP Intercity S.A.’s management decisions to adapt the company’s opera-
tions to operations during the pandemic in 2020. The most important actions taken 
by the company and its subsidiaries (WARS S.A., PKP Intercity Remtrak Sp. z o.o.) 
were analyzed, both in the commercial and operational areas, in the period from 
March (March 4, 2020, the first case of a person infected by SARS-CoV-2 con-
firmed in Poland) until the end of December 2020. The article also presents the 
implementation of a number of projects, including: the “LOT home” initiative (in 
cooperation with PLL LOT S.A., PKS POLONUS S.A.) and the so-called evacu-
ation trains for the transport of Lithuanian and Ukrainian citizens from Germany 
and the Czech Republic.

 pandemic, restrictions, rail transport, COVID-19

L92, L980, H760, R410 

-

-

W okresie trwania pandemii najistotniejszym celem decyzji podejmowanych przez 

-

-

dalszego niekorzystnego rozwoju sytuacji. 

-
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-

infolinii do wsparcia Telefonicznej Informacji Pacjenta uruchamianej przez Narodowy 

-

-

Polonus S.A. 
-

-

-

-

-
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-

-

-
-

-

-

-

-

• 

• -
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• 

wolne od pracy.

-
-

-

• 
• 
• 
• 

-
-

-

-

31 marca 2020 r. wprowadzono w Polsce w pojazdach komunikacji miejskiej limit 

-
-

-

-
-
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-

-

Table 1. Chronological summary of selected actions taken by the Management Board of PKP Inter-
city S.A. and the crisis management team established within the company

Data wprowadzenia

6.03.2020

14.03.2020
gastronomicznych i restauracyjnych

15.03.2020

17.03.2020

18.03.2020

20.03–5.04.2020

25.03.2020
 

10.04.2020

20.04.2020

29.04.2020

3.05.2020

6.05.2020

1.06.2020

4.06.2020
 

i okresowych

17.10.2020
 

16.11.2020 

Source: own elaboration

-
-

-
 

-

-
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-
 

-

-
-

-
-
 

-
 

 

-

-

-

 
-
 

-
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-
-

-
-
 

-

-

-
-
 

-
-

-

-
-
-

-
-
 

-

Wszystkie te obostrzenia, jak i sam fakt wprowadzenia stanu epidemii na tere-
-
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-
-
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-
-

-

-
-
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COVID-19 w 2020 roku:
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 31 grudnia 2020/1 stycznia 2021 – wprowadzenie tzw. godziny policyjnej na terenie 

-
-

-

-

-

• 
• 
• 

• 
• 
• 
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-
-

w okresie kwarantanny. 
-

• 
• 

• -

• 
ochronnych z przezroczystej pleksi.

-

-

 
-

 
-

-

-
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-

-

rezerwacji miejsc). 

-

-

-
-

-

-
-

-

-

-

-
-
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-

-

-

-

-

-

codziennym sprawom. 

-

-
-

-

-

-
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-
-

-

-

-

-
-

-

kolejowym w okresie pandemii. 

-
-

nizacji taboru oraz rozbudowy stacji postojowych. 

-
-

micznego. 
-

-
-

tu Centralnego Portu Komunikacyjnego (CPK). 
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Intercity, takich jak WARS S.A. czy PKP Intercity Remtrak Sp. z o.o. Wynika to przede 

-

S.A. Z kolei przyspieszenie procesu modernizacji i napraw poziomu P3 i P4 w zakresie 

PKP Intercity S.A i jej oferty przewozowej. 
-
-

-

-
dzo wysoko.

-

-

-

-
-

nes/7,156481,26412213,w-pkp-nie-odnotowano-dotad-ani-jednego-przypadku-zakazenia.
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-
skiego, Transport Miejski i Regionalny 10, 3–18.

-

IntermodalNews, 2020: Europejska kolej apeluje do Komisji Europejskiej o wsparcie, www.inter-

Warszawa. 

pandemicznego, Cywilizacja i Polityka 20, 292–308.
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Warszawa.
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Muhammad Ichsan Fadillah

This study aims to examine whether the COVID-19 pandemic functio-
ned as a Black Swan event that fundamentally altered international migration flows 
into Poland. Using comprehensive data on residence applications from 229 countries  
and country-level entities between 2010 and 2024, we conducted a descriptive year-
-on-year analysis to identify structural breaks in migration patterns. The results 
show that the pandemic’s onset corresponded with the lowest migration growth in 
the time series, followed by an unprecedented surge in migrant inflows that greatly 
exceeded pre-pandemic trends. These findings demonstrate that COVID-19 not 
only disrupted but restructured migration dynamics, highlighting the pandemic’s 
role as a rare, high-impact event with lasting consequences. By applying the Black 
Swan framework to human migration, this study provides a novel theoretical lens 
for understanding how global shocks can transform mobility systems. These fin-
dings have important implications for migration policy planning and forecasting, 
suggesting that models must account for rare, high-impact disruptions rather than 
relying solely on historical trend extrapolation.

COVID-19, Black Swan event, international migration, Poland, rare 
events, migration policy, structural breakdown 

Synopsis. -
-

-
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-

-

-

-
-

Throughout history, pandemics have functioned as rare, high-impact disruptions to 
the normal course of human events. The influenza pandemic of 1918–1920, often referred 
to as the Spanish flu, and earlier outbreaks of influenza serve as prominent examples of 
what Nassim Nicholas Taleb terms Black Swan events: occurrences that are extremely 

-

COVID-19, which emerged in late 2019, represents the most profound Black Swan 
event of the 21st century to date. The pandemic’s status as a Black Swan has been 
widely acknowledged across disciplines: in economic development (where it triggered 

-
-

-
nomics (where it generated simultaneous shocks to both unemployment and inflation) 

disruptor of exceptional scale.
In the domain of international migration, COVID-19’s effects have been similarly 

profound. A growing body of research has examined how the pandemic reshaped mobility 
patterns, with topics including the suspension of labor migration programs, the redirec-
tion of student and family reunification flows, as well as the impact on the most vul-

-
ing immediate disruptions and quantifying temporary declines in cross-border movement. 
Comparatively little attention has been given to conceptualizing COVID-19’s impact on 
human migration through the theoretical lens of the Black Swan.
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Outside of the COVID-19 context, while the Black Swan metaphor has occa-
sionally been applied in studies of animal migration in the context of environmental 

migration remains rare, if not nonexistent. This paper seeks to address this gap by 
positioning COVID-19 as a Black Swan event that fundamentally altered the trajec-
tory of international migration flows into Poland. By doing so, it offers a novel per-
spective that bridges migration studies with the broader literature on systemic shocks 
and rare event theory.

The aim of this study is to examine whether COVID-19 functioned as a Black Swan 
event that fundamentally altered international migration flows into Poland, and to quan-
tify the magnitude and persistence of these changes using comprehensive migration data 
from 2010 to 2024. Specifically, this paper analyzes year-on-year changes in migrant 
inflows to Poland between 2010 and 2024. It focuses on the structural break introduced 
by COVID-19 and its aftermath, using paired difference analysis to quantify shifts in 
migration patterns. In doing so, we aim to demonstrate how the pandemic not only tem-
porarily restricted mobility but also set the stage for an accelerated surge in migration 
inflows that would have been difficult to predict beforehand, which is a hallmark of  
a Black Swan event.

The outbreak of COVID-19 in early 2020 brought human mobility across the globe 
to an abrupt halt. Poland, like most countries, implemented strict quarantine measures, 
personal hygiene promotion, and border closures designed to curb the spread of the 

-
mentally reshaped the daily lives of individuals and the functioning of institutions. Edu-
cation transitioned rapidly to online learning, with schools and universities shifting to 

arrangements where feasible, while non-essential sectors saw widespread closures or 

unprecedented challenges as resources were reallocated to the pandemic response and 
 

-
tinctive consequences of the pandemic. Inflation was volatile, dropping during 
the crisis and rising after the crisis, in line with global trends of disrupted supply 

 

reflecting both the direct health impact of the virus and the indirect consequences  
-

tinguished itself within the European Union and the OECD by maintaining a rela-
 

economy recorded resilient GDP growth in the recovery period and kept unem-
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we argue that it is contributing to Poland’s attractiveness as a destination for migrants 
in the post-pandemic period.

Importantly, the immediate effect of COVID-19 on migration was to restrict move-
ment dramatically. Border closures, suspension of visa processing, the interruption 
of regular international travel pathways, as well as a pandemic-induced pause on job 

measures phased out, many countries faced an expected migration dynamic: one char-
acterized by a migration rebound trend, and even possibly, by an intensified and accel-

observable in Poland.

We draw on official migration data covering the period from 2010 to 2024, com-
prising the number of residence applications by foreigners in Poland from 229 different  

 
 

origin, enabling an analysis of both absolute numbers and relative year-on-year chang-
es in migration flows over time. This temporal coverage allows for a meaningful  
comparison of migration trends before and after the onset of COVID-19, with  
particular attention to the structural break introduced by the pandemic.

In this analysis, 2020 is treated as the onset of COVID-19, marking the initial impact 
of the pandemic on migration flows. We based our decision to treat 2020 as the year of 
COVID-19 onset based on various past research on issues surrounding migration during 

Poland’s immediate responses, including border closures, visa processing suspensions, 
and lockdowns. 

The primary focus of the analysis is descriptive. Several key indicators were calculat-
ed to characterize migration trends:
1. The mean number of migrants per year
2. The mean difference in migrant numbers between the preceding and following years
3. The rate of change (percentage difference between years)

Importantly, since the dataset covers all countries of origin present in the official 
migration records, the means reported represent actual population means, not sample 
estimates. As such, inferential statistics were neither necessary nor applied. We based this 
on the theory of inferential statistics; such analysis can be used in the event where the 

we use descriptive statistics instead, as they directly reflect the full picture of the analysis 
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To complement the descriptive analysis, paired difference statistical testing (either  
a paired t-test or paired Wilcoxon signed-rank test, depending on whether the assumption 

conducted as a robustness check to assess whether the observed year-on-year changes 
were statistically meaningful. Below are the steps of the analysis:
1. The Shapiro-Wilk test was applied to evaluate the normality of year-on-year dif-

-
ity across most year pairs, violating the assumptions required for paired t-tests.  
The p-value threshold for non-normality is 0.05.

2. The Wilcoxon signed-rank test, a non-parametric alternative that does not assume 
normality, was used to test whether median differences between the preceding and fol-

p-value 
threshold for meaningful year-on-year differences is 0.05.
These statistical tests provide additional confirmation that the changes observed were 

not random fluctuations, but reflected systematic shifts in migration flows associated 
with the COVID-19 Black Swan event.

All statistical tests were conducted in R. Below is the step-by-step method in R,  
as well as the R scripts used:
1. Upload the dataset into R

R

2. Create a variable to store the differences between the preceding year (e.g., 2023) and 
the following year (e.g., 2024)
R script: diff20232024 <- migrantsinpoland$X2023 – migrantsinpoland$X2024

3. Perform the Shapiro-Wilk test on the difference variable to check normality. If the 
difference is normal, perform a paired t-test; otherwise, use a paired Wilcoxon test
R script: shapiro.test (diff20232024)$p.value

4. In all countries, the normality assumption was violated; therefore, the paired Wilcox-
on test was used
 R  
TRUE)$p.value

5. Calculate the mean of each year (e.g., 2023)
R script: mean(migrantsinpoland$X2023)

6. Calculate the mean difference between the preceding year and the following year
R script: mean (migrantsinpoland$X2024 – migrantsinpoland$X2023)

7. Calculate the change rate between the preceding year and the following year
 R script: (mean(migrantsinpoland$X2011) – mean(migrantsinpoland$X2010)) / mean 
(migrantsinpoland$X2010)

8. Repeat steps 1 to 7 for all years

As presented in Table 1, the year-on-year analysis of migrant inflows to Poland 
between 2010 and 2024 reveals clear structural shifts coinciding with the onset of 
COVID-19. Across the entire period, the mean number of migrants increased steadily, 
with the annual mean rising from approximately 333 in 2010 to nearly 3,887 in 2024.
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Poland

 

 

rences)

Wilcoxon P

year)

Mean 

(preceding 

year)

Mean  

year)

Change 

rate

2010/2011 4.15E-28 4.33E-13 38.24 332.84 371.09 11.49%

2011/2012 3.18E-29 2.24E-12 52.58 371.09 423.67 14.17%

2012/2013 2.03E-28 2.61E-07 37.43 423.67 461.10 8.83%

2013/2014 1.78E-29 4.92E-07 42.39 461.10 503.48 9.19%

Source: own elaboration

the pace and magnitude of year-on-year changes varied markedly between the pre-pan-
demic and post-pandemic periods.

rok do roku 

Source: own elaboration

During the pre-COVID period (2010/2011 to 2019/2020), the mean difference in 
migrant numbers between consecutive years was relatively modest. Annual increases 
ranged from approximately 38 to 213 migrants, with change rates generally below 15% in 
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most years. Notable exceptions occurred in 2014/2015 and 2015/2016, where the change 
rates reached 27% and 33%, respectively.

The year 2019/2020, representing the onset of COVID-19, recorded the lowest change 
rate in the entire series at just 5.60%, reflecting the immediate disruptive impact of the 
pandemic on international migration flows.

In stark contrast, the post-COVID period (2020/2021 to 2023/2024) exhibited sub-
stantially larger year-on-year differences. The mean difference between consecutive years 
rose dramatically, peaking at over 1,063 migrants in 2022/2023. Correspondingly, change 
rates surged to 22.92% in 2020/2021, 42.66% in 2021/2022, and 45.79% in 2022/2023. 
While the 2023/2024 change rate moderated to 14.78%, it remained elevated compared 
to most pre-pandemic years.

not only in absolute terms but also at a significantly accelerated pace relative to the 
pre-pandemic trend.

Source: own elaboration

The Shapiro-Wilk test for normality consistently yielded p-values far below 0.05, 
indicating significant departures from normality in the year-on-year differences. As  
a result, the Wilcoxon signed-rank test was applied across all year pairs.

The Wilcoxon test confirmed that year-on-year changes were statistically significant 
(p < 0.05) for nearly every pair of years, including the low-growth 2019/2020 period  
(p
meaningful structural shifts rather than random variation.
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The results of the analysis provide compelling evidence that the COVID-19 pandemic 
acted as a Black Swan event that disrupted and ultimately transformed migration inflows 
into Poland. The data demonstrate that the pandemic’s onset in 2020 corresponded to  
an immediate and unprecedented slowdown in migration growth, as reflected in the low-
est recorded change rate (5.60%) between 2019 and 2020. However, this interruption was 
followed by an equally unprecedented acceleration in migration inflows, with year-on- 
year mean differences and growth rates far exceeding those observed in the pre-pandemic 
decade. The average year-on-year increase in the post-pandemic period (2020/2021 to 
2023/2024) was around six times greater than that in the pre-pandemic years (2010/2011 
to 2018/2019), underscoring the pandemic’s long-lasting and transformative impact.  

post-pandemic periods.

Poland between pre-, during, and post-pandemic periods
 

Source: own elaboration

These findings support the interpretation of COVID-19 as a Black Swan event in the 
context of international migration to Poland. According to Taleb’s framework, Black 
Swan events are defined by their rarity, extreme impact, and retrospective predictabil-
ity, all of which are characteristics that align closely with the pandemic’s migration 
consequences. The sudden and massive disruption of international mobility in 2020, we 
argue, was beyond the scope of prior expectations and projections. Likewise, we also 
argue that the post-pandemic surge in migration inflows, which outpaced pre-pandemic 
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growth trends by a wide margin, was not foreseen in standard migration forecasts. The 
pattern revealed in this paper reflects not simply a temporary rebound to previous lev-
els but a structural shift in migration dynamics that was catalyzed by the pandemic’s 
systemic shock.

While some scholars argue that pandemics like COVID-19 were predictable based on 
historical precedent, scientific warnings, and existing pandemic preparedness literature 

-
cally for migration systems. The critical distinction lies not in the pandemic’s biological 
emergence, which experts had indeed warned about, but in its unprecedented magnitude 
of impact on human mobility patterns. 

Three key pieces of evidence support this Black Swan characterization for migra-

increases averaged six times greater than pre-pandemic levels, was not anticipated 
by existing migration forecasting models or policy frameworks. Second, the specific 
pattern of initial collapse followed by an exponential acceleration created migration 
dynamics that had no historical parallel in Poland’s modern migration experience. 
Third, the persistence and scale of change (continuing through 2024) demonstrates 
that COVID-19 did not merely disrupt migration temporarily but fundamentally 
reconfigured the entire system in ways that could not have been extrapolated from 
pre-2020 trends.

This shows that, while the pandemic itself may have been foreseeable as a general 
risk, its specific transformative impact on Poland’s migration system exhibits the hall-
mark unpredictability and disproportionate consequences that define Black Swan events 
in Taleb’s framework.

The migration surge following the lifting of restrictions can be partly attributed to 
individual-level motivations that intensified during the pandemic period:
a. Intention to re-migrate

Many previous migrants who had returned to their home country prior to or during 
the early stages of the pandemic were looking to come back to Poland. This remigration 
process, although not confirmed by research empirically in Poland, is present elsewhere 

b. Use of social media
Lockdowns confined people to their homes for extended periods, during which social 

media and other digital platforms became primary windows into the outside world. Expo-
sure to idealized representations of life in countries with stable socio-economic condi-
tions may have heightened aspirations for migration among people from less developed 
countries. In this sense, migration desire was not merely preserved during the pandemic 

screens. This is especially relevant if we consider past research, which has seen the use 
of social media in their native language increase among migrants and ethnic minorities 
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At the structural level, several policy factors contributed to the magnitude of post-pan-
demic migration inflows:
a. Regulatory easing

The reopening of the border post-pandemic may have increased the number of migrants 
to Poland. This has happened elsewhere in countries that have traditionally been the destina-

increase in post-pandemic migration, especially after the number of migrants significantly 

due to the lifting of the pandemic-related emergency status imposed by the national govern-

b. Worsened conditions in migrant-sending countries
The COVID-19 pandemic has hit poor countries the hardest, as reported by the World 

drawn to the EU because they have to face worse conditions due to COVID-19. Poland 
itself is especially attractive in this context, since it remains one of the “best perform-

 

The combination of these micro- and macro-level dynamics illustrates how a Black 
Swan event like COVID-19 can trigger both immediate disruptions and longer-term sys-
temic transformations. The findings highlight the limitations of linear models of migra-
tion forecasting, which are often based on gradual trends and historical precedents. 
Instead, the data underscore the need for migration research and policy to account for 
rare, high-impact events that can radically reshape mobility patterns in unexpected ways.

By applying the Black Swan framework to human migration, a domain where it has 
rarely been used, this study contributes a novel theoretical lens for understanding how 
global shocks can produce lasting changes in migration systems. It opens new avenues 
for investigating the resilience, adaptability, and vulnerability of migration pathways in 
the face of rare but consequential disruptions.

This study has several limitations that should be acknowledged. Our analysis focuses 
solely on Poland, limiting generalizability to other national contexts with different migra-
tion policies and economic conditions. The descriptive nature of our analysis establishes 
patterns but does not allow for causal inference about the specific mechanisms driving 
observed changes.

Additionally, our data captures formal residence applications but may not fully reflect 
irregular migration flows or temporary movements that did not require official documen-
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framework, alternative theoretical approaches to understanding systemic disruptions 
could provide additional insights into migration dynamics during crisis periods.

This study demonstrates that the COVID-19 pandemic acted as a Black Swan event 
that fundamentally altered migration inflows into Poland. Our descriptive analysis of 
comprehensive data covering 2010–2024 shows that COVID-19 first triggered an unpre- 
cedented slowdown in migration growth in 2019/2020, before setting the stage for a surge 
in migrant inflows in subsequent years that surpassed pre-pandemic trends by a wide 
margin. The scale of year-on-year changes post-pandemic, with average annual increases 
more than six times those recorded before 2020, underscores the pandemic’s transforma-
tive impact on Poland’s migration system.

These findings support the view that COVID-19’s effects on migration cannot be 
understood solely as a temporary disruption. Instead, the pandemic served as a systemic 
shock that restructured migration dynamics, reflecting the hallmark unpredictability and 
outsized consequences of a Black Swan event. By applying this framework to human 
migration, a domain where it has seldom been explored, we contribute a novel perspec-
tive to migration theory and demonstrate the need for integrating rare, high-impact events 
into analyses of international mobility.

The results highlight the interaction of micro-level drivers, including deferred inten-
tions, heightened aspirations fueled by digital exposure, and the psychological impetus 
for return migration, with macro-level factors such as labor shortages, regulatory easing, 
and worsening socio-economic conditions in migrant-sending countries. Together, these 
forces produced a sharp and lasting reconfiguration of migration flows to Poland after the 
onset of COVID-19.

how rare systemic events can reshape migration patterns in ways that defy incremental 
forecasting. Policymakers should incorporate contingency planning for such Black Swan 
events, recognizing that their effects on migration are neither transient nor easily predict-

European Union countries and beyond, exploring how differing national contexts mediate 
the migration consequences of global disruptions.

Ultimately, understanding migration through the lens of Black Swan theory provides 
a powerful tool for grasping the scale and complexity of transformations that rare but 
consequential events can impose on human mobility systems.
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The article presents the results of an analysis of the implementation of 
the principles of corporate social responsibility and sustainable development in the 
context of non-financial reporting by enterprises in the transport, forwarding, and 
logistics (TSL) sector in Poland. The applied research method was the analysis of 
secondary data, namely industry reports and non-financial reports of companies op-
erating in the TSL sector. The European Sustainability Reporting Standards (ESRS) 
were identified as the fundamental guidelines regulating the scope and quality of 
sustainability-related disclosures by business entities. Subsequently, the reporting 
obligations imposed on enterprises under current and future legal requirements 
were outlined. The significance of non-financial reporting in the TSL sector was 
then defined, including its role in shaping corporate social responsibility and the 
sustainable development of companies. An analysis was conducted of selected re-
port outcomes according to environmental, social responsibility, and governance 
(ESG) criteria within the TSL industry, and key responsibility aspects in the sector 
were identified based on best practices implemented by transport and logistics firms 
in the ESG area. The non-financial reports were subjected to a detailed examination 
for compliance with ESRS requirements, and a comparison was carried out of the 
non-financial reports of a transport, a forwarding, and a logistics company, making 
it possible to identify differences in non-financial reporting approaches depending 
on the specific nature of their business operations.

non-financial reporting, corporate social responsibility, sustainable 
development, transport, forwarding, and logistics sector, enterprise management
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Synopsis. -

-

-

-
-

na podstawie dobrych praktyk stosowanych przez firmy transportowe i logistyczne  

-

 
 

Sustainable development is defined, in accordance with the Act of April 27 on Envi-
ronmental Protection Law, 2001, as “a socio-economic development in which the process 
of integrating political, social, and citizen activities takes place, involving both the current 
generation and future economic and social generations, while maintaining environmental 
balance and the durability of fundamental natural processes, in order to ensure the ability 

act, the concept of sustainable development encompasses three key dimensions: econom-
ic, environmental, and social, and its overarching objective is to integrate human activity 
with the preservation of natural balance, positioning it as an intergenerational initiative 
with a long-term perspective. In the business context, sustainable development refers to 
a strategy of action that, while meeting the current needs of the enterprise and its stake-
holders, simultaneously protects, sustains, and strengthens both people and the resource 

-
able development strategy is closely aligned with the model of Corporate Social Respon-
sibility (CSR), which assumes that long-term business success is built upon the balanced 

-
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Commission, which defines CSR as “a concept whereby companies integrate social and 

environmental concerns in their business operations and in their interaction with stake-

holders on a voluntary basis”

be the second sector’s response to the challenges posed by the principles of sustainable 

As part of corporate efforts to implement the principles of sustainable development and 
corporate social responsibility, non-financial reporting is becoming an increasingly import-
ant means of conveying the outcomes of these initiatives. This form of reporting involves 
the regular and systematic publication of information concerning a company’s operations, 
including aspects related to social engagement, environmental impact, and organization-

“the process of communicating the social and environmental effects of an organization’s 
-

-
ters, employee-related issues, environmental concerns, respect for human rights, and 

their business model, the policies implemented in relation to these issues, the outcomes 
of such policies, as well as the principal risks and key non-financial performance indica-

step toward establishing a new standard for non-financial reporting by outlining clear 
reporting frameworks, elevating the status of non-financial disclosures, and signaling that 
non-financial factors should contribute to enhanced corporate governance, fostering trust 

largely considered a supplementary component to financial statements. However, with the 
increasing demand from stakeholders for broader disclosures, such information began to 
be presented as distinct sections within integrated reports or as standalone reports. Accord-

non-financial statements are addressed to a broader stakeholder audience and are oriented 
toward active engagement and interaction with them.

The diversity of approaches to reporting on social and environmental activities by 
companies across different countries has led to the emergence of numerous documents 
addressing the subject of non-financial reporting. In response to this situation, the European 
Union (EU) recognized the need to standardize the principles for companies’ non-financial 

 
 

to apply uniform regulations regarding reporting practices. This solution benefits both 
international companies, which no longer have to comply with varying requirements in 
different countries, and consumers, who can more easily verify the operations of foreign 

to publish non-financial reports. These documents are also referred to as ESG reports, 
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(E), Social (S), and Governance (G). Each of these components should be described in 
detail within a given non-financial report, whose primary objective is to provide stake-
holders with transparent information about the company’s impact on its surroundings  

of non-financial reporting. Consequently, it was replaced by the Corporate Sustainability 
Reporting Directive (CSRD), which was published in December 2022 as part of the Euro-
pean Green Deal. The CSRD introduces more ambitious and detailed rules, imposing the 

One of the key components of the CSRD is the European Sustainability Reporting Stan-

These standards serve as a set of guidelines aimed at harmonizing ESG reporting princi-

of the European sustainability reporting standards is to define the sustainability-related 
information that entities are required to disclose under Directive 2013/34 of the European 

entities from other obligations under EU law. The ESRS specify the data that an entity 
must disclose regarding its impacts, the materiality of risks, and opportunities related to 
sustainability issues in the areas of environmental protection, social policy, and gover-
nance. The first set of ESRS standards, covering 12 thematic areas related to the envi-
ronment, social responsibility, and corporate governance, was published by the European 

Reporting Advisory Group on behalf of the European Commission

ESRS standard

ESRS 1 General requirements

ESRS 2 General disclosures

ESRS E1 Climate change

ESRS E2 Pollution

ESRS E3 Water and marine resources

ESRS E4 Biodiversity and ecosystems

ESRS E5 Resource use and circular economy

ESRS S1 Own workforce

ESRS S2 Staff in the value chain

ESRS S3 Affected communities

ESRS S4 Consumers and end-users

ESRS G1 Business conduct
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The introduction of new reporting standards by the European Union makes the issue 
of non-financial reporting particularly significant. Companies should pay special atten-
tion to this aspect, as it entails a reporting obligation that requires compliance with new 
regulations and the implementation of appropriate mechanisms for non-financial data 
disclosure. These changes are crucial both for ensuring corporate transparency and for 

non-financial information in the management report currently applies to:
• large public-interest entities which, as of the balance sheet date, exceed an average 

number of 500 employees during the financial year,
• public-interest entities acting as parent undertakings of large groups which, on a con-

solidated basis, also exceed 500 employees as of the balance sheet date during the 
financial year,

 
a Member State whose transferable securities are admitted to trading on a regulated mar-
ket in any Member State, credit institutions, insurance undertakings, and other entities 
designated by Member States as public-interest entities due to the nature of their business, 

 
 

the obligation to report on ESG will be implemented gradually, depending on the size  
of the enterprise. Initially, the new regulations will apply to the largest entities and  

 

• all large undertakings and parent companies of large groups that, as of the balance 
sheet date, meet at least two of the following three criteria: a balance sheet total 
exceeding EUR 20 million, net turnover exceeding EUR 40 million, and an average 
number of employees during the financial year exceeding 250,

• small and medium-sized undertakings that are public-interest entities (excluding 
micro-undertakings),

• small and non-complex institutions as defined in Regulation (EU) No. 575/2013, pro-
vided they meet the relevant conditions,

• subsidiaries and branches of third-country undertakings generating a net turnover in 
excess of EUR 150 million within the EU.
The list of entities required to carry out sustainability reporting, along with the finan-

cial years in which the reporting obligation will commence, is presented in Table 2.
In the context of the growing emphasis on sustainable development and corporate 

responsibility, non-financial reporting holds particular significance in the transport, 
forwarding, and logistics (TSL) sector. In Poland, this sector constitutes one of the 
key areas of the economy, encompassing services related to the physical movement of 
goods using various modes of transport, the organization and management of transport 
processes, as well as the management of the flow of goods, information, and resourc-

-
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nificant environmental impact, this sector should assume responsibility for mitigat-

-
panies operating within this industry. Systematic non-financial reporting by logistics 
firms enables better assessment of actions related to energy efficiency, CO2 emissions, 
responsible supply chain management, and corporate social responsibility. In the era 
of sustainable development, every enterprise is expected to assess its environmental 
impact; however, the transport sector is responsible for a significant share of global 

this impact are therefore of great importance from a global perspective. Another factor 
is the growing awareness among stakeholders. Customers, employees, investors, and 
regulators increasingly expect transport companies to prioritize sustainable develop-
ment and corporate social responsibility in their operations. It is also important to note 
that implementing a strong ESG strategy can enhance a company’s brand reputation 
and attract environmentally conscious customers. Another dimension of the growing 
relevance of ESG in the TSL sector is cost savings. Measures such as route optimiza-
tion, the use of alternative energy sources, and waste reduction can contribute to low-
ering costs and improving operational efficiency. According to analyses conducted by 

-
icance, as it enables firms to adopt a proactive stance in identifying and managing the 
risks and opportunities associated with environmental, social, and governance dimen-

ESG-related issues equips TSL enterprises with enhanced resilience and adaptability in 
the face of future challenges, including dynamic market transformations and evolving 
regulatory landscapes. Transparency in the domain of sustainability-related practices, 

Table 2. Entities subject to the sustainability reporting obligation

(first reporting in 2025)
– large undertakings that are public-interest entities, exceeding an average num-

ber of 500 employees during the financial year as of the balance sheet date
– public-interest entities that are parent undertakings of a large group, which, on 

a consolidated basis, exceeds an average number of 500 employees during the 
financial year as of the balance sheet date

(first reporting in 2026)
– other large undertakings
– other parent undertakings of a large group

(first reporting in 2027)
– small and medium-sized undertakings that are public-interest entities and are 

not micro-undertakings
– small and non-complex institutions as defined in EU Regulation No. 575/2013, 

provided they are either large undertakings or small and medium-sized underta-
kings that are public-interest entities and not micro-undertakings

– internal insurance undertakings and internal reinsurance undertakings as de-
fined in EU directives, provided they are either large undertakings or small 
and medium-sized undertakings that are public-interest entities and not micro- 
-undertakings
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therefore become a critical determinant of sustained competitiveness and long-term 
profitability also within the TSL industry.

The substance of these arguments, selectively and fragmentarily reflected in the 
foregoing literature review, constitutes a compelling rationale for undertaking a more 
in-depth investigation into the complexities of non-financial reporting in the TSL sector. 
Given the relatively limited number of published studies addressing this issue, particular-
ly in the context of enterprises operating in Poland, the identified research gap provides 
the conceptual foundation for delineating the primary objective of this article.

The purpose of the paper is to analyze the concept of corporate social responsibility 
and sustainable development in the context of non-financial reporting by enterprises in 
the transport, forwarding, and logistics sector in Poland. Particular emphasis is placed 
on the applicable legal regulations and reporting standards, with special attention given 
to the European Sustainability Reporting Standards. The first part of the paper discuss-
es the essence of non-financial reporting and its significance for TSL sector enterprises. 
The ESRS standards are analyzed as key guidelines regulating the scope and quality 
of sustainability-related disclosures. The reporting obligations imposed on companies 
under current and future legal requirements are then presented. The next section focus-
es on the importance of non-financial reporting in the TSL industry, highlighting its role 
in shaping corporate social responsibility and sustainable development. An analysis of 
ESG reporting results in the TSL sector was conducted, and key areas of responsibility 
were identified based on best practices implemented by transport and logistics com-
panies within the ESG framework. The non-financial reports were analyzed for com-
pliance with ESRS requirements, and a comparison was made of non-financial reports 
from transport, forwarding, and logistics companies, through which it was possible to 
identify differences in non-financial reporting approaches depending on the specific 
nature of each business activity.

The research method applied in the study was the analysis of secondary data: industry 
reports and non-financial reports of enterprises from the TSL sector. In the first part of 
the paper, an analysis was conducted of the specific characteristics of the TSL sector in 
the context of sustainable development and ESG reporting, based on the report “ESG in 

followed by a presentation of the key responsibility aspects in the TSL industry, based 
on selected best practices implemented by transport, forwarding, and logistics companies 
during the years 2021–2023, as compiled from data provided by the Responsible Busi-

areas of responsibility within the TSL sector were identified.
The final stage of the study involved an analysis of non-financial reports from com-

panies operating in the TSL sector. An assessment was made of the share of non-financial 
reports from the TSL sector in the total number of reports published between 2015 and 
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2024, based on data available in the Sustainable Development Reports Library of the 
 

-financial reports based on ESRS standards. The selection of reports for analysis was 
carried out in three stages: 
• in the first stage, an overview was conducted of the available non-financial reports 

published by companies from the TSL sector in the years 2023–2024. This analy-
sis was based on the Sustainable Development Reports database maintained by the 

reports. The reports were verified in terms of their completeness and compliance with 
guidelines for sustainability reporting; 

• in the second stage, selection criteria were applied, which included: (1) the availabil-
ity of detailed data concerning environmental, social, and governance (ESG) aspects, 
and (2) representation of one of the three main categories of the TSL sector – trans-
port, forwarding, or logistics. As a result of this selection, a group of reports meeting 
the above criteria was identified; 

• in the third stage, three reports were selected – one for each of the business categories. 
The final selection was based on ensuring maximum diversity in terms of reporting 
approach, scope of disclosed data, and company size. This enabled the analysis to 
cover representative examples of reporting within the TSL sector, allowing conclu-
sions to be drawn regarding the differences and similarities in non-financial reporting 
across specific segments of the sector.

Management in the TSL sector in the context of sustainable development is based 
on implementing strategies, methods, and tools that help incorporate social, environ-
mental, and corporate aspects into business operations. These processes contribute, at 
varying rates, to the environmental and social transformation of modern enterprises, 
resulting in a reduction of their negative environmental impact and the reconciliation 

continuously affect any area of an entity’s operations. The goal of sustainable logis-
tics within business activities includes, among other things, reducing energy consump-

 

negative impacts on both the natural environment and the social structure are trans-

of energy and raw materials, and waste generation, which in the long term adversely 
affect the quality of life of local communities, public health, and ecosystem balance 

should involve the use of methods, tools, and technologies that eliminate the harmful 
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impact of logistics operations, including in the TSL sector. The way a company com-
municates its sustainability-related actions to stakeholders helps promote best practices 
that influence its image within the business environment.

conducted a study involving 248 companies from the small and medium-sized enterprises 
(SME) sector to assess their level of knowledge and attitudes toward ESG. The results of 

-
ness of legal regulations related to sustainability reporting among the surveyed company 
representatives. As many as 62% of the surveyed firms are not familiar with current ESG 
regulations, 49% are unaware of the obligations stemming from the CSRD directive, and 
87% do not measure their carbon footprint.

In December 2024, the Polish Road Transport Institute also conducted a similar study 
-

related to road transport (64%), road forwarding (53%), logistics services (36%), and 
warehousing services (30%). Among the respondents, the dominant area of operation 
was the European market; 28% of respondents operated exclusively in Poland, while 

-
age of enterprises that do not currently include non-financial data or even define their 
environmental and social impact was identified. It was found that 43% of companies in 
the TSL sector have not developed a sustainable development strategy, and only 36% 
are working on defining this area. Do the gaps in knowledge and preparedness actually 

actual inquiries from business partners regarding the inclusion of ESG issues in their 
operations. This indicates significant interest in sustainable development within the TSL 
sector. Unfortunately, companies in the TSL industry are still not sufficiently aware of 
sustainable development, let alone non-financial reporting.

Table 3 presents five terms related to sustainable development: the CSRD regulation 
outlining reporting requirements for non-financial disclosures; the CSDD directive estab-
lishing the corporate due diligence obligation; ESRS, meaning the unified framework for 
creating non-financial reports; taxonomy related to sustainable investments; and the term 
greenwashing, referring to misleading consumers when communicating environmental 

with, or only slightly familiar with, terms related to sustainable development. The term 
greenwashing had the highest level of awareness, as it is known to 51% of respondents. 
The lowest percentage of respondents is familiar with the concept of CSDDD, at only 
30%. Awareness of taxonomy stands at 43%, while the term ESRS is recognized by 41% 
of respondents. However, name recognition does not equate to understanding – 66% of 
respondents lack knowledge about the scope of the European Sustainability Reporting 
Standards. The survey results indicate that companies in the TSL sector are currently half-
way through the process of understanding ESG and at the very beginning of implement-
ing this methodology. It is also worth noting the question of whether support is needed 
to adapt business operations to ESG regulations – 44% of companies indicated a need 
for educational support, 23% reported a need for financial support, and 24% stated they 
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Term Explanation Awareness
Lack  

CSRD

An EU regulation that extends reporting requirements and 
introduces more detailed criteria enabling companies to 
disclose sustainability-related information. Its aim is to en-
hance corporate transparency regarding their environmen-
tal and social impact, as well as governance matters

49% 51%

CSDDD

A European Union directive establishing a corporate due 
diligence obligation. The core elements of this obligation 
include identifying and considering both potential and 
actual adverse impacts on human rights and the environ-
ment within a company’s own operations, its subsidiaries, 
and the activities of business partners across global value 
chains. The directive requires large companies to adopt and 
implement a climate transition plan aligned with the objec-
tive of achieving climate neutrality by 2050, as outlined in 
the Paris Agreement, as well as with interim targets set in 
European climate law. The new regulations extend to com-
panies in such a way that they will be required to identify 
and eliminate adverse impacts of their activities on human 
rights and the environment both within and outside Europe

30% 70%

ESRS

A unified framework of non-financial disclosure require-
ments applicable to all companies (these are sector-agnos-
tic standards), and to companies operating in one or more 
specific sectors (sector-specific standards)

41% 59%

Taxonomy

It was described in Regulation (EU) 2020/852 of the Eu-

the establishment of a framework to facilitate sustainable 
investment as a classification system that defines which 
economic activities can be considered environmentally 
sustainable. The taxonomy is also intended to contribute to 
achieving one of the main sustainable development objec-
tives of the Union: “redirecting capital flows towards sus-

43% 57%

Greenwashing

Greenwashing is “the act of misleading consumers regard-
ing a company’s environmental practices or environmental 
performance, while simultaneously communicating posi-

51% 49%

require human resources support. The representatives of these entities therefore appear 
partially aware that preparing for ESG reporting requires an interdisciplinary approach, 
involvement of management staff, and investment in activities, data, and analytical tools 
to process that data. 
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Non-financial data reporting within the framework of environmental, social, and gov-
ernance responsibility in the TSL sector enables companies to document their commit-
ment to responsible business practices. In this sector, core best practices include, among 
others, reducing CO2 emissions through route optimization and the use of low-emission 
vehicles, applying ecodriving principles, implementing green solutions in warehouse 
logistics, ensuring safe and decent working conditions, promoting employee develop-
ment, conducting ethical and transparent management, complying with regulations, act-
ing responsibility throughout the supply chain, and actively involving company leader-

activities, TSL companies enhance their reputation, building trust among customers and 

worth considering what information should be included for a TSL company to produce 

practices implemented by companies in the transport, forwarding, and logistics industry, 
as presented in Table 4 with reference to selected companies from the years 2021–2023.

Table 4. Selected good practices of environmental, social, and governance responsibility imple-
mented by enterprises from the transport, forwarding, and logistics sector in the years 2021–2023

-

Year

2023 E – DB Schenker: Sent potted tree saplings to 280 key clients along with information about the 
role of plants in the ecosystem.

– DSV Solutions: Tested solutions aimed at reducing the use of LDPE stretch film for goods 
protection.

– Pharmalink: Undertook actions to improve energy-efficient infrastructure.
– ROHLIG SUUS Logistics: Implemented eco-friendly solutions in warehouses, including 

a photovoltaic installation (350 kWp), LED lighting, DALI system, roof skylights (covering 
12.5% of the roof), glass façade, and 8 electric vehicle charging stations.

– Nextbike: Introduced electric vehicles into the mobile service fleet of Veturilo in Warsaw.

S – 

-
tions and transport of household appliances.

– Pharmalink: Implemented the Mindgram platform, providing employees with access to spe-
cialists and support in developing soft skills.

–

administrative assistance.
– -

ring for women returning to the job market.

G – DB Cargo Polska: With financial support, carried out 10 initiatives for 10 social partners with 
the involvement of 60 volunteers.

–

making it available in local languages. 
–

governance-related activities.
– ROHLIG SUUS Logistics: Introduced the SUUStainability strategy based on three pillars: 

decarbonization, community support, and ethical logistics.
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2022 E – 

participants planted nearly 15,000 trees, helping to restore a damaged ecosystem.
– Kuehne+Nagel: Participated in reforestation projects by planting 60 trees in Kampinos Natio-

– Kuehne+Nagel: On its 30th anniversary, the company promoted biodiversity by publishing an 
e-book about flower meadows, creating a podcast with Karol Podyma, and sowing wildflower 
meadows at several contract logistics locations.

S – -
cial and professional support for Ukraine.

– -
ty and equal treatment.

–

passengers reduce stress before their flight (#PROSTOzKRAKOWA).
–  

a more inclusive space for people with disabilities.

G – 

podcast to raise employee awareness about compliance and human rights.
–  

– VGL Solid Group: Conducts a six-month program called Leader Academy 2.0 for managers, 
preceded by a 360° assessment.

– 

new railway professionals.
– GXO: Equipped all its logistics centers in Poland with AED defibrillators and trained employ-

ees in their use and in providing first aid.

2021 E – 

to mark World Bee Day in May 2021.
– Kuehne+Nagel: In 2021, 44% of the company’s facilities were powered by renewable energy 

sourced from wind and water turbines.
– 

bags in line with the slow fashion concept.
– 

project and organizing prize-based cycling challenges.

S – 

commuting through a dedicated app and rewards for participants.
– Metropolitan Transport Authority: Collaborated with the Regional Road Transport Inspectorate 

to prevent accidents and ensure passenger safety.
– 

employees to share their passions via posters and the Workplace platform.
–  

5,500 meals to seniors and medical workers and donated PLN 10,000 to the Polish Red Cross.

G – Kuehne+Nagel: Carried out activities in the field of compliance and business ethics, basing 
the Ethics and Compliance Program on the company’s Code of Conduct.

– Metropolitan Transport Authority: Published its first CSR report in 2021, aligning its CSR 
activities with sustainable development goals and involving employees in their implementation.

– 

financial support of up to PLN 5,000 for social initiatives.

cont. table 4
cd. tabeli 4 
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The activities outlined in Table 4, undertaken by selected leading companies in the TSL 

VGL Solid Group, and GXO, indicate a declared interest in sustainable development and 
corporate social responsibility. However, the actual environmental and social impacts of 
these initiatives often remain difficult to verify. ESG reporting can constitute a signifi-
cant component of an organization’s strategic management framework, facilitating not 
only enhanced transparency of operational practices and the strengthening of stakeholder 
trust, but also contributing to the development of a durable and positive corporate image 
as a responsible, sustainable, and ethically governed business entity. In the long term, this 
may lead to increased competitiveness and investment attractiveness.

At the same time, the initiatives disclosed in such reports frequently transcend their 
formal reporting function. They are increasingly employed as integral tools in shap-
ing a company’s business model, serving strategic purposes such as brand develop-

-
er engagement. Through carefully constructed narratives, companies craft an image of 
a socially responsible organization whose activities extend beyond profit maximization to 
the creation of social and environmental value. As a result, reported initiatives may also 
serve a legitimizing function, supporting maintaining or enhancing the company’s social 
license to operate and its broader market presence.

Based on the analysis of 154 best practices implemented by companies in the transport, 
shipping, and logistics sector between 2020 and 2023, it is possible to identify key target 
areas of responsibility and sustainable development. Referring to a two-level structure, 
the micro level pertains to actions undertaken directly within enterprises, where the core 
areas of responsibility may form the foundation of responsible business conduct. In con-
trast, the macro level encompasses the broader social context, in which the activities of 
TSL sector companies can influence the general concept of sustainable development by 
exerting an impact on society as a whole. Micro-level initiatives undertaken by firms 
may contribute to achieving sustainable development goals at the macro level, fostering 
positive changes at both the global and local scales. By adopting responsible approach-
es to such key domains as environmental sustainability, corporate social responsibility, 
business ethics and regulatory compliance, and corporate governance, companies may 
support the development of a more sustainable and ethically grounded economy. Conse-
quently, their actions are intended not only to enhance corporate competitiveness but also 
to exert a tangible influence on social and economic transformation. However, verifying 
whether these objectives are genuinely being met requires further empirical investigation.

Social responsibility in Poland is becoming increasingly popular, with a growing 
number of enterprises engaged, and social reporting can serve as a distinguishing factor 

-
tal, social, and governance business responsibility can be observed. Table 5 presents the 
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total number of social reports submitted to the competition between 2015 and 2024, as 
well as the number of reports prepared by enterprises from the TSL sector. The share of 
TSL reports in the total number of analyzed reports is also indicated.

The analysis of the data presented in Table 5 shows that the percentage of reports 
published by enterprises from the transport, forwarding, and logistics sector is relatively 
low. The average number of all reports during the analyzed period is 56.3 per year, while 
the average number of reports from the TSL sector is only 2.2. The highest share of TSL 
sector reports was recorded in 2022 (7.895%), whereas in 2020, no reports from this 
sector were submitted. The data may suggest that interest in social reporting within the 
TSL sector is inconsistent. The analysis indicates a need for further efforts to increase the 
engagement of TSL enterprises in reporting on sustainability issues. Possible causes of 
this phenomenon include, first and foremost, low awareness of the importance of ESG 
reporting – enterprises may not recognize the benefits of transparency in the area of sus-
tainable development. Another reason may lie in the specific nature of the sector – the 
TSL industry tends to focus on operational efficiency, which may result in lower involve-
ment in social reporting initiatives, as well as a lack of adequate resources – smaller com-
panies may not have dedicated sustainability teams or the appropriate tools for collecting 
and analyzing ESG data.

In order to increase the prevalence of sustainability reports within the transport, ship-
ping, and logistics sector, various initiatives are being undertaken to encourage enter-
prises to adopt greater transparency in the field of sustainable development. Regulatory 
frameworks and financial instruments, such as tax incentives for companies reporting in 
accordance with ESG standards, can play a pivotal role in driving this transition. Equally 
important are promoting best practices and educating transport sector enterprises on the 
strategic benefits of non-financial reporting, which often serve as effective motivational 

Table 5. Share of non-financial reports from the TSL sector in the total number of reports published 
between 2015 and 2024

-

Year
 

TSL sector

 

2024 87 3 3.448%

2023 87 3 3.448%

2022 76 6 7.895%

2021 54 3 5.556%

2020 54 0 0.000%

2019 45 1 2.222%

2018 49 2 4.082%

2017 43 1 2.326%

2016 31 1 3.226%

2015 37 2 5.405%

Average 56.3 2.2 –



Non-financial reporting as an embodiment of social responsibility in transport...

53

tools. The standardization of reporting guidelines through the development of sector- 
-specific reporting frameworks could further streamline the reporting process, reducing 
barriers associated with the current lack of uniform directives. Moreover, technological 
support, including the implementation of systems for the efficient collection and analysis 
of environmental and social data, may contribute to a broader adoption of sustainability 
reporting and facilitate companies’ compliance with the growing demands of sustainable 
development.

To facilitate the identification of best practices demonstrated by companies within 
the TSL sector, an analysis of three non-financial reports was conducted based on the 
ESRS. The selected reports were prepared by a transport company, a freight forwarding 
company, and a logistics firm, and provide detailed information on initiatives undertaken 
in the areas of environmental responsibility, social impact, and corporate governance, as 
well as their broader effects on stakeholders and the external environment. The analysis 
conducted in accordance with ESRS guidelines made it possible to identify key areas of 
suggested responsibility and the contribution of TSL companies to sustainable develop-

• 
• Sustainability Report of Kuehne+Nagel A.G. for 2023 – a forwarding enterprise,
• Sustainability Report of ROHLIG SUUS Logistics S.A. for 2023/24 – a logistics 

enterprise.
The analysis of the above-mentioned reports focuses on identifying data related to the 

declared impact of the companies’ activities on the environment, society, and corporate 
governance. The comparative analysis identified gaps in the reports, concerning both the 
lack of complete data and insufficient transparency in the area of sustainability manage-
ment (Table 6).

Table 6 presents a comparison of non-financial reports published by selected enterpri- 
ses from the TSL sector based on ESRS standards. The structure of the comparison includes 
four main areas: general requirements, environment, social policy, and governance,  

Table 6. Comparison of non-financial reports of transport, forwarding, and logistics enterprises 
based on ESRS standards

-
biorstw z sektora transportowego, spedycyjnego i logistycznego 

Standard

  

Kuehne+Nagel A.G.

 

ROHLIG SUUS Logistics S.A.

ESRS 1
Branches and subsidiaries 

composition and 
competencies of the 

management board, values 
and objectives, services 

and performance, quality 
management systems, 

stakeholders

Company overview, business 
model, data-driven asset- 

-light business model, 
number of locations and 
employment by region, 
performance outcomes, 

scope of services, strategy, 
achievements, social impact 

model

Company overview, 
comprehensive activities, 
composition and role of 
the management board, 

ESG strategy, approach to 
sustainability management, 

stakeholders, share of services 
in total sales, number of 

completed orders, stakeholder 
groups

ESRS 2
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E
N

V
IR

O
N

M
E

N
T

ESRS E1 n/a Climate change issues

Setting decarbonization 
targets, climate transition 

plan for mitigation purposes, 
eco-friendly solutions in the 

logistics sector

ESRS E2
CO2 emission reduction, 

waste generated
GHG emissions, energy 
consumption reduction

Energy consumption and 
main sources of energy, 

carbon footprint, greenhouse 
gas emissions, and carbon 

footprint reporting

ESRS E3 Water consumption

Water consumption, 
protection of marine 

habitats (insurance offering 
contributing to ocean 

conservation)

Water storage system 
organization

ESRS E4 Biofuels in road transport
Utilization of low-emission 

or renewable fuel
n/a

ESRS E5

Electricity consumption 
management and energy 
use reduction, renewable 

energy sources

Waste reduction and circular 
economy practices, use of 
renewable energy sources

Circular economy, 100% 
reusable packaging

ESRS S1

Employees as key 
stakeholders, internal and 
external training, intranet 

as a knowledge base, 
occupational health and 

safety

Employee retention, 
occupational health and 
safety, human and labor 
rights, talent acquisition 
strategy, comprehensive 

benefits, competitive 
compensation packages

Employment policies,  
codes of conduct and ethics, 
employee opinion surveys, 

development dialogues,  
non-wage benefits, employee 

benefits, work-life balance

ESRS S2

Community engagement, 
ensuring diversity and 
equal opportunities for 

employees

Sustainable supply chain, 
use of electric trucks for road 

transport decarbonization

market entry, consideration of 
drivers’ and carriers’ needs, 

Code of Conduct for Business 
Partners, social projects

ESRS S3

Anti-discrimination 
measures, diversity of 
management bodies 
and employees, ratio 

of base salary and total 
compensation between 

women and men

Diversity, equity, and  
inclusion, right to association 

and collective bargaining

Employment structure,  
whistleblowing system and 
whistleblower protection, 

gender equality

ESRS S4 Customer needs analysis
Customer relations and 
customer satisfaction, 

responsible communication

Personal data protection and 
information security policy, 
parcel packaging standards, 

appropriate marketing 
communication

cont. table 6
cd. tabeli 6



Non-financial reporting as an embodiment of social responsibility in transport...

55

within which detailed reporting aspects are analyzed for three types of business activities: 
transport, forwarding, and logistics. The analysis of the reports revealed varied approach-
es by the companies to data reporting across individual areas.

-
porated into its report a delineation of the organizational structure, detailing its branches, 

-
more, it articulated the company’s core values and strategic objectives, alongside quality 
management systems and stakeholder engagement frameworks. The forwarding enter-
prise Kuehne+Nagel A.G., in contrast, prioritized an in-depth examination of its busi-
ness model, encompassing the operational structure, service portfolio, and the geographic 
distribution of its workforce. It also addressed the social ramifications of its operations 
and reported on key outcomes. The logistics enterprise ROHLIG SUUS Logistics S.A., 
relative to the other entities, presented the most exhaustive portrayal of its organization-
al dynamics. Its report featured a comprehensive account of its operations, explicitly 
integrating the ESG strategy, the company’s approach to sustainability governance, and 
a nuanced characterization of stakeholder relations. Notably, this report provided quanti-
tative metrics related to the volume of services rendered, which may reflect a heightened 
level of transparency in operational reporting.

Within the realm of environmental policy and the governance of emissions and ener-

toward CO2 emission mitigation and quantifies waste generation. Nevertheless, it lacks 
elaboration on decarbonization trajectories or comprehensive carbon footprint account-
ing. Conversely, the forwarding enterprise Kuehne+Nagel A.G. adopts a more nuanced 
environmental governance framework, delineating initiatives aimed at curbing green-

-
passes provisions for ecosystem stewardship, including the protection of marine habi-
tats. The logistics enterprise ROHLIG SUUS Logistics S.A., however, offers the most  

G
O

V
E

R
N

A
N

C
E

ESRS 
G1

Core policies and 
procedures, information 
security, due diligence, 
anti-corruption policy, 

violation reporting 
procedures, risk 

management and ESG 
risks, sustainability 

strategy

Risk management, 
materiality analysis, 
innovative products 

and services, business 
integrity, disaster 

resilience and response, 
digital transformation, 

environmental management 
system, audits and reporting

Risk management and risk 
assessment, occupational 

health and safety, mission and 
values, integrated management 

system, business ethics, 
anti-corruption policy, due 

diligence, compliance

-

cont. table 6
cd. tabeli 6
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sophisticated disclosure, furnishing detailed insights into energy sourcing, carbon foot-
print metrics, and greenhouse gas emission profiles. It has also implemented measures 
following the principles of a circular economy, such as deploying reusable packaging 
systems and integrating sustainable water resource management strategies. The hetero-
geneity in the scope and depth of environmental disclosures underscores a discernible 
elevation in ecological consciousness across the TSL sector, with logistics enterprises 
positioning themselves at the forefront of reporting within environmentally proactive 
governance and exemplary transparency in sustainability.

on the role of employees as primary stakeholders. The report included information on 
internal training programs, communication systems, and occupational health and safe-
ty protocols. It also highlighted community engagement initiatives and the promotion 
of equal employment opportunities. The forwarding enterprise Kuehne+Nagel A.G.,  
in addition to addressing occupational health and safety, incorporated its recruitment  
policy, talent retention strategies, and non-wage benefit schemes. The report also  
reflected a commitment to sustainable supply chain management, including the use of 
low-emission vehicles. The logistics enterprise ROHLIG SUUS Logistics S.A. distin-
guished itself through a more comprehensive and structured approach to social pol-
icy. Beyond standard occupational safety measures and diversity practices, the report 
addressed whistleblower protection mechanisms, employment structure, and codes of 
conduct for business partners. It further included initiatives facilitating labor market entry 
for new employees, indicating a more deliberate and strategically anchored approach to 
social responsibility. The comparative analysis suggests that the greater the operational 
complexity of the enterprise, the more robust and multidimensional its implementation of 
corporate social responsibility standards tends to be.

core policies and procedures, including information security, ESG risk management, and 
compliance with anti-corruption frameworks. The forwarding enterprise Kuehne+Nagel 
A.G. expanded upon these aspects by incorporating operational risk management, product 
innovation analysis, and adaptive strategies for disaster scenarios. Additionally, the report 
addressed digital transformation and environmental management systems. The logistics 
enterprise ROHLIG SUUS Logistics S.A., in contrast, presented a more integrated gov-
ernance framework encompassing risk management, business ethics, and comprehensive 
management systems. The report further elaborated on compliance strategies, anti-cor-
ruption policies, and transparency in decision-making processes. These findings suggest 
that logistics enterprises that operate within complex supply chains appear to be the most 
advanced in reporting the outcomes of implementing corporate governance standards.

Despite the apparent diversity of initiatives outlined in the reports and their intended 
function of facilitating the assessment of corporate impact on stakeholders, the content of 
such disclosures often remains selective, ambiguous, and challenging to evaluate objec-
tively. Emerging trends suggest that the TSL sector is gradually transitioning toward more 
sustainable and accountable management practices. Logistics companies, which serve as 
integrative nodes between transport and freight forwarding operations, can play a pivotal 
role in the implementation of advanced ESG standards. With increasing regulatory pres-
sure and rising expectations from stakeholders, the expansion of transparent and com-
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prehensive non-financial reporting across the sector appears likely. In the future, as legal 
frameworks become more stringent, and societal and investor scrutiny intensifies, the 
relevance of non-financial reporting is expected to grow. Nevertheless, the field remains 
in a formative phase, with the overall quality, clarity, and credibility of disclosures still 
subject to critical examination.

The conducted research made it possible to fulfill the primary objective of this arti-
cle, which was to present the findings of an analysis concerning the implementation of 
the principles of corporate social responsibility and sustainable development within the 
framework of non-financial reporting in enterprises operating in the transport, shipping, 
and logistics sector in Poland. The study employed secondary data derived from indus-
try-specific reports as well as corporate non-financial disclosures issued by TSL enter-
prises, which facilitated the identification of key dimensions of corporate responsibility in 
the sector based on selected best practices. The analysis also encompassed an assessment 
of the TSL sector’s share in the total volume of non-financial reports published between 
2015 and 2024, and the study involved a detailed examination of three non-financial 
reports, representing a transport, a freight forwarding, and a logistics company, prepared 
in accordance with the European Sustainability Reporting Standards. The analysis of the 
sectoral and enterprise-level non-financial reports yielded the following key insights:
• Entities within the transport, forwarding, and logistics sector exhibit a generally low 

and irregular level of engagement in sustainability reporting practices;
• The average proportion of ESG disclosures issued by firms in this sector remains 

relatively modest, with pronounced fluctuations in publication frequency across the 
analyzed years;

• The limited awareness among sector participants regarding the significance of non- 
-financial disclosures and the underlying terminology of sustainable development is  
a central impediment to systematic reporting;

• The comparative assessment of non-financial reports prepared by transport, forward-
ing, and logistics enterprises revealed considerable heterogeneity in reporting prac-
tices. Variations in data scope and granularity appear to be shaped by the absence of 
standardized industry guidelines, differing organizational scales, and disparate levels 
of ESG strategy maturity;

• Notwithstanding these challenges, the implementation of robust data collection mech-
anisms, the articulation of environmental, social, and governance objectives, and 
adherence to applicable regulatory frameworks render it feasible for any TSL sector 
enterprise – be it transport-oriented, forwarding-based, or logistics-specialized – to 
produce a non-financial report. This is attributable to the fact that all such organiza-
tions undertake sustainability-oriented actions which, if systematically captured, may 
constitute the foundation of a transparent and credible disclosure framework.
In order to enhance the prevalence of non-financial reporting within the TSL sector, 

it appears imperative to undertake coordinated, systemic actions at both the nation-
al and industry levels. The introduction of appropriate regulatory frameworks and  
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support mechanisms, such as tax incentives or grant schemes, would be of fundamental 
importance in encouraging enterprises to engage in regular ESG data disclosure. Simul-
taneously, educational efforts should be intensified, aimed at promoting best practices 
and raising awareness among firms regarding the strategic benefits of increased trans-
parency and sustainable management. A critical component of this process involves 
the development of standardized reporting frameworks tailored to the specific opera-
tional characteristics of the TSL sector, which would serve to simplify and streamline 
reporting procedures. Lastly, it is essential to provide adequate technological support, 
enabling enterprises to efficiently collect, process, and analyze environmental, social, 
and governance-related data.

It should be concurrently emphasized that the analytical methods employed in this 
study proved insufficient for assessing whether the introduced obligation of non-finan-
cial reporting constitutes, for the examined enterprises within the TSL sector, merely 
a formal regulatory requirement, a stakeholder communication tool, a component of 
a corporate image strategy, or a genuine manifestation of commitment to sustainable 
development and CSR principles. It can only be hypothesized that for some of the 
entities included in the analysis, this obligation is treated instrumentally, as a legally 
imposed duty fulfilled in a minimalistic manner, primarily aimed at meeting formal 
compliance criteria. In light of the above, the need for further research emerges, partic-
ularly through the application of complementary empirical methodologies that would 
enable a more comprehensive and robust evaluation of corporate motivations, as well 
as the actual impact of the new reporting regime on managerial practices. Consequent-
ly, at this stage of analysis, it is premature to formulate conclusive findings regarding 
the implications of mandatory non-financial reporting for the implementation of CSR 
principles within the investigated organizations, their managerial effectiveness, or their 
broader socio-economic impact. Many of these dimensions remain unresolved and 
necessitate further in-depth scholarly inquiry.
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The aim of the article was to identify the impact of e-commerce develop-
ment on the process automation of processes in the warehousing sector. It analyzes 
the extent to which the growth of e-commerce has influenced the implementation 
of modern technologies in warehouse logistics, as well as which companies are 
adopting these solutions. This analysis is based on a review of scientific literature 
and industry reports, which made it possible to identify modern technologies used 
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implemented modern technologies in response to increasing demands for speed and 
accuracy in order fulfillment within online commerce. Based on 172 survey respon-
ses, a map was created to illustrate the distribution of warehouses utilizing modern 
technologies across Poland. The findings of the study indicate that the development 
of e-commerce significantly accelerates the adoption of innovative technological 
solutions in warehouses.
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pandemicznych na obiekty logistyczne.

Table 1. Pandemic restrictions and their impact on the e-commerce industry

Ograniczenie pandemiczne

internetowych
 

 
w sklepach

-
nych szybkozbywalnych

wzrost liczby dostaw  
-

 

ochrony (maseczki itd.)
 

w sklepach

Source: own study

-

Technologia pick by light

-
-

-
pick by light zaprezentowano na rysunku 1.

pick by light

-
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-
pick by light

-
 

-

-
Pick by light -

-

same day 

delivery -
pick by light 

-

pick by vision

augmented reality

-

Rysunek 1. Technologia pick by light
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-

-

-
pick by vision, podobnie 

jak pick by light

-
-

pick by vision 
przedstawiono na rysunku 2.

Rysunek 2. Technologia pick by vision

-
-
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robotyczne Plus One Robotics przedstawiono na rysunku 5.

-
-
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towej w okresie od 3 marca do 1 kwietnia 2025 roku. Kwestionariusz skierowano do 

-
-

cha dostaw.
-

-

• 
-
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• 
kontakt w celach badawczych.

stawionych analiz. 

Source: own study

Source: own study
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4,6%

44,5%

63,6%

64,7%

Inne

Integracja systemów

Koszt inwestycji

Brak wykwalifikowanych
pracowników

Main problems when implementing modern solutions

Source: own study 

postrzega e-commerce jako czynnik bardzo istotny, ale nie absolutnie kluczowy 

The impact of e-commerce on warehouse modernization on a scale of 1 to 5

Source: own study
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magazynowej.

pick by light, pick by vision

styce i planowaniu inwestycji.

1,7%

43,9%

53,8%

52%

60,7%

Inne

Nowoczesne systemy kompletacji

Robotyczne ramiona

Systemy wizyjne

AMR (Autonomous Mobile Robot)

Rysunek 10. Nowoczesne technologie wprowadzone w magazynie

Source: own study
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realizowanie operacji logistycznych przy jednoczesnym ograniczeniu potrzeby anga-

’ answers

Source: own study
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nomiczne roboty mobilne (AMR), systemy wizyjne do identyfikacji paczek czy ramio-

-

-
-

-

1. Nieoczekiwane wyzwania, takie jak pandemia COVID-19 oraz zmiany w zachowa-

-

klienta indywidualnego. 
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 The paper presents the results of research conducted among managers 
in companies of different sizes in the installation and assembly industry in Poland. 
Companies from this industry were chosen as the subject of the study because of the 
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author’s interests and work experience. The research used a diagnostic survey me-
thod implemented through an expert interview technique. The aim of the research 
was to identify key challenges, problems and dysfunctions occurring during project 
management at companies in the mentioned industry. The resulting findings were 
used to provide generalizations for assessing the current situation. Proposed recom-
mendations were also presented to potentially implement optimization solutions. 
The article presents three issues related to project management methodologies, 
key difficulties in project implementation, and key roles in project management. 
The research confirmed the hypothesis regarding the dependence of the project 
management methodologies used on the size of the organization, and identified 
the main problems and key roles occurring in companies in the installation and 
assembly industry during project implementation. The research also confirmed that 
project management issues in companies in the industry are complex and, in order 
to understand the numerous relationships, present in the processes, require further 
detailed research.

 project management, management methodologies, management 
problems

 E23, L25, L74, O22

-
-

-
-

-

-

-

-
-

-



83

-

-

-

-
-

-

-
-

-

-
-

-

-

-

-
-
-



84

-

-

-

-
-

-

-

-

-
-

-
-



85

-
-

-

-

-

-
-

-

-

-

-

-

-



86

W ramach pierwszego zagadnienia poszukiwano odpowiedzi na pytanie, jakie 

organizacjach.

-

przez te organizacje realizowane przy wykorzystaniu tzw. metodyk zwinnych. Wynika 
-

-

-

-

-

Tabela 1. Stosowane metody i metodyki
Table 1. Methods and methodologies used

Stosowane metody i metodyki

metodyka PMBOK 

Source: own study based on research results

-
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-
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Table 2. Key difficulties

Source: own study based on research results

-

 
-

zja w zdefiniowaniu celu projektu. Wynika to z funkcjonowania w takich organiza-

-
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Tabela 3. Kluczowe role podczas realizacji projektu
Table 3. Key roles in implementation

Kluczowa rola/znaczenie przy realizacji

zdefiniowane wymagania biznesowe

Source: own study based on research results
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 Green supply chain management (GSCM) is emerging as a key dri-
ver in Ghana’s renewable energy sector, yet its impact on firms’ performance re-
mains underexplored. This study aimed to assess the effect of GSCM practices on 
the competitiveness and financial performance of five leading firms in the sector.  
A quantitative, explanatory research design was employed, using linear re- 
gression analysis on annual report data from 2019 to 2023, analyzed with SPSS 
(v.26). The findings show that practices such as reverse logistics, organic sourcing, 
and investment in solar energy significantly enhance profitability (+26.8%, +17.7%, 
and +17.2%, respectively). However, high initial costs hinder broader adoption. The 
study recommends government support through tax incentives to accelerate the gro-
wth of GSCM and contribute to Ghana’s low-carbon development goals.

 supply chain management, green supply chain management, renewable 
energy, performance and competitiveness
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Synopsis. -
-
-

z lat 2019–2023, z wykorzystaniem oprogramowania SPSS (v.26). Wyniki wska-
-

-

Green supply chain management is conceptualized as the strategic incorporation 
and achievement of a firm’s social, environmental and economic goals in the system-
atic coordination of a key inter-organizational business process that seeks to improve 

been the major facilitator of growth in the renewable energy sector across the globe. 
Thus, several firms are relying on the renewable energy sector to improve their carbon 
footprint and performance through investment in green and eco-friendly energies such 

renewable energy sector in Ghana has progressively focused on diversifying the coun-
try’s energy mix through investments in energy sources such as hydro, solar and bio-
fuels. Renewable energy is generally harvested from natural sources that are able to 
replenish themselves faster than the rate at which they are consumed. The renewable 
energy sector in Ghana is largely dominated by solar energy. Thus, government and 
private investors have overly focused on pushing nearly 80% of their investments into 

country’s reliance on fossil fuels in productive sectors. While the investment drive in 
the renewable energy sector in Ghana has increased, research has not properly captured 
the nexus between industries’ appetite for green supply chain management and perfor-

management and competitiveness, and the performance of renewable energy sector 
firms has not been well grounded in the literature. 
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This study therefore sought to investigate the effect of supply chain management prac-
tices on the financial performance and competitiveness of five renewable energy sector 
firms in Ghana between 2020 and 2024. In addressing the research objectives, the study 
set out two statistical hypotheses:
H1:  There is a positive relationship between green supply chain management and the 

financial performance (net profit margins) of renewable energy firms.
H2:  There is a positive relationship between green supply chain management and the 

competitiveness of renewable energy firms. 
Green supply chain management focuses on integrating interest in environmental 

place the concept of responsible business models at the heart of supply chain functions, 
several firms tend to overlook the long-term financial benefits and competitive drive 

cost in renewable energies as part of supply chain functions induces a level of fear and 
uncertainty in firms. The lack of research in this area has added fuel to the uncertainty 

resolves a theoretical gap but also provides evidence-based findings that project the short- 
and long-term benefits of green supply chain management in the area of green energy 
investment. The findings of this study provide motivation to firms on the need to accel-
erate the integration of renewable energies as part of their green supply chain practices 

-
ment in green energies through higher investment in green supply chain management will 
increase the country’s emission performance and global contribution to climate change 
mitigation actions. 

The study relied on assumptions from the stakeholders’ and institutional theories that 
explain why renewable energy sector firms implement green supply chain management 
practices based on pressure from government and customers, as well as institutional com-
mitment toward environmental aspects of the United Nations sustainable development 
goals. The study relied on the quantitative research method and an explanatory research 
design through the application of numerical data and statistical models that were able 
to explain the statistical effect of various green supply chain management practices on 
the financial performance and competitiveness of renewable energy sector firms. The 
study was structured into four different sections: introduction, review of concepts such 
as supply chain management, green supply chain management, firms’ performance and 
competitiveness theoretical perspectives, research methodology; results, and discussions 
and conclusions. 

Supply chain management (SCM) is described as multifaceted, complex and interdis-
ciplinary since the concept is applied in almost every academic discipline and its related 

organization’s business function that creates a viable and efficient channel for obtaining 
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or acquiring logistics, information, products and services through an end-to-end system. 

productive departments with information and logistics as well as getting the finished 
-

ply chain management as an end-to-end system that ensures the inflow of information 
and logistics to the organization for production and the outflow of products and services 
to the consumer, either directly or through third party agents. While several definitions of 
supply chain management exist in the literature, this current study relies on the compre-

management as a set of strategic approaches utilized efficiently to integrate suppliers, 
manufactures, producers, stores, warehouse and other departments of the organization 
such that goods and merchandise produced are in their right quantities, timely, and in 
the right location, to minimize the unit cost of production while satisfying the needs of 
customers. 

Essentially, supply chain management is described as the parallel management and 
coordination of a more complex system that involves many processes that aim at provid-

the procurement or sourcing of raw materials, capital-intensive logistics, spares and parts, 
through the conversion of the resources into goods and services, to supplying the finished 

department coordinates with the production unit to ensure that quality products and ser-
vices are supplied to the consumer through an efficient distribution channel. Distribution 
as a primary function of supply chain management explains the process of delivering the 
finished goods and services to the consumer, either through a direct delivery mechanism 

of transportation, stores and warehousing of finished goods. According to Chen et al. 

costs if effective and timely mechanisms are deployed to enhance the delivery of services 
to the end-users. The financial aspect of supply chain management has over the years 
gained attention since it allows the organization to assess its true profitability and viabili-

the output cost in the supply chain system. The focus of this function is to ensure that all 
supply chain activities of the organization are converted to create sustainable monetary 
value for the organization. 

The green supply chain has become an integral aspect of traditional supply chain 
management over the last two decades; focusing on the integration of environmentally 

 
-

ly principles in their procurement of raw materials, production, distribution and end-of- 
-life product management with the ultimate aim of improving their environmental score 

on waste reduction, responsible consumption, reverse logistics and minimizing pollution 
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-
agement include green procurement, which reflects the selection of suppliers based on 
their environmental performance and footprint in areas of waste management, energy 
efficiency, emission rate and eco-friendly products and services. Supplier involvement 
is a key aspect of green supply chain management. It explains an integrated approach 
where organizations ensure that their suppliers adhere to the principles of sustainability. 

which are referred to as professional service firms. These firms supply third-party ser-

In the business environment, these professional service providers provide transportation 
services, energy products and services, packaging, warehousing, supply of raw materials 
and support services such as cleaning and janitorial services, maintenance among others 

business strategy will ensure that their third-party suppliers adhere to the principles of 

aligned toward green or renewable energies will always rely on the services of renewable 
energy sector firms to drive their investments, and the procurement of renewable energies 
to enhance their production and distribution of products and services. 

Renewable energy is gaining ground in Ghana, with investment in the sector reach-

the carbon footprint and sustainability performance of the economy, Ghana is making 
great strides in terms of investments in solar energy and biofuels. Ghana’s renewable 
energy sector comprises firms that specialize in the provision of biomass energy, hydro-

and biofuels are among the top two tiers of Ghana’ renewable energy sector, with these 

radiation, making investments in solar energy production very viable. The total output 
of solar energy in Ghana is currently estimated at nearly 175 megawatts. This figure 
is expected to increase to 500 megawatts by the end of 2030, suggesting significant 

right investment grounds for private sector participation in solar energy production 

Ghana, SunPower Innovations, Trina Solar, Redavia Solar Power, Translight Solar, and 
others. Solar power is currently harvested for electricity and thermal energy applications 

retains strong potential but with little evidence of actual investment and applications. 
The coastal belt of Ghana has great potential for wind energy. The Volta River Author-
ity, a major player and investor in the renewable energy sector, is currently developing 
two wind energy projects, which include the Vestas and EI Sewedy, seeking to produce 
an estimated 150 megawatts of wind power in four locations across the coastal belt of 

the right legislation that provides adequate incentives to private sector investors. In fact, 
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wind power is regarded as one of the forms of renewable energy that can be effectively 
-

able energy sector, with its emphasis on solar and wind power, is expected to grow, its 
significant growth largely depends on the green supply chain management practices and 
principles of firms. Thus, firms that align their supply chain management practices with 
the tenets of sustainability create the market for renewable energy sector firms, thereby 
providing the right platform to generate substantial returns on investment in terms of 
financial performance and competitiveness. 

Performance assessment and management have become essential to organiza-
-

leverages its productivity to achieve organizational performance and sustained com-
petitiveness. Several benchmarks and tools are used to measure the performance of 
renewable energy sector firms; however, this study focuses on the financial perfor-
mance metrics approach as the performance assessment tool. Data on indicators such 
as return on assets, return on equity, liquidity ratio, net profit margin, etc. are used to 

the primary goal of green supply chain systems is to deliver a competitive advan-
tage to the organization through customer loyalty and positive public perception and 

-
mental expectations of customers, they feel satisfied, so become loyal to the organi-
zation, which translates into competitive advantage. The focus of green supply chain 
management marketing has become established in the literature over the years. Most 
often, the literature has explained green supply chain management as the process of 
communicating and creating awareness of firms’ green supply chain initiatives within 

that green supply chain marketing focuses on planning, controlling, organizing and 
controlling marketing actions and programs to meet the needs and wants of customers 
who are sustainability inclined. Thus, green supply chain marketing seeks to estab-
lish a long-term relationship with consumers that creates a competitive advantage for 
firms. While firms are increasing their investment in the three aspects of green supply 
chain management (social, economic and environment), they tend to communicate 
the impacts of their initiatives to create a long-term competitive advantage, which 
enhances progressive financial growth and marketing outcomes.

The institutional theory and stakeholder theory are used as the underlying theories of 
the study to explain the facilitators and advantages of green supply chain management in 
the renewable energy sector in Ghana.

Renewable energy sector firms are governed by rules and regulations that form the 

organization has norms, values, principles and beliefs that guide every strategic deci-
sion and action. Essentially, this theory is used in the study to explain why certain inter-
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nal organizational cultures, norms, principles and values trigger the decision of firms to 
align their supply chain management practices to the tenets of sustainable development.  
The behavioral intentions of employees, shareholders and management toward sustain-
able development are shaped by how the organization considers the principles of green 

that weak institutional will toward sustainable development will trigger poor integrations 
-

tutional culture toward sustainable development predicts an effective implementation of 
green supply chain practices by energy renewable energy sector firms.

It is imperative to note that the concept of green supply chain management is consid-
ered one of the strategic pathways to supporting the attainment of the UN Sustainable 
Development Goals on environmental conservation, responsible waste management, and 

to climate change issues, environmental protection and resource conservation cannot be 
discussed without the concerns of stakeholders. Such stakeholders include individuals, 
firms, entities, institutions, communities, etc. who have a direct or indirect interest in 

-
ees, government, consumers, competitors, suppliers, and pressure groups, among oth-

about the need for firms to contribute their quota to the mitigation of climate change 
and environmental pollution, and also to support achieving the sustainable development 
goals on the environment. Critically, responsible business operating models (for exam-
ple, green supply chain management) largely depend on the pressure that stakeholders 

feel morally unconcerned about creating environmental, social and economic value for 
stakeholders if they are not legally pressured to do so. According to Prataviera et al. 

threats such as climate change, environmental conservation, resource efficiency, corpo-
rate social responsibility, etc. They tend to favor enterprises that support this global agen-
da. In effect, renewable energy firms become compelled by these stakeholders to make a 
significant commitment toward the sustainable development goals through green supply 

The study adopted a quantitative research method, which made it possible to apply 
numerical data to develop statistically verifiable findings that aided in arriving at evi-
dence-based conclusions and generalizations. Applying the quantitative research method 
also enabled the study to adopt a statistical model (linear regression) that aided in sub-
jecting the research hypotheses to appropriate statistical scrutiny. Significantly, adopting 
this method translated into arriving at objective findings based on logical analysis of the 
data on the research issues.

The study was based on an explanatory research design, which aligns with the select-

study to test the statistical associations between the study’s variables and also measure 
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the statistical difference (magnitude of change) between the predictor variables (supply 
chain management practices) and outcome variables (financial performance and compet-
itiveness of firms). 

The study relied on annual reports and financial statements of five major renewable 
energy firms: Deep Solar Ghana, SunPower Innovations, Trina Solar, Redavia Solar 
Power, and Translight Solar. The data covered a five-year period between 2020 and 2024. 
The financial performance data include: return on investment, net profit margin, and 
return on equity. Market competitiveness was also measured by the customer loyalty 
index of the five firms over the five-year period. Including the secondary data enabled the 
study to maintain a higher level of objectivity since the data were not based on opinions 
or expert views of respondents. 

Table 1 highlights the variables that were used in the study.

Table 1. Variables used in the study

Measurement Description

Dependent 
performance 

Market competi-
tiveness 

Measured in terms of net profit margin, which is accumulated after 
all operational and administrative expenses have been deducted from 

aggregate sales

Measured in terms of customer loyalty, which reflects the decision 
of the customer to engage in repeat purchases and to show brand 

attachment to the firm 

Independent Green supply 
chain management 

practices

Measured with variables such as the investment index in renewable 
energy, eco-friendly project design, reverse logistics, and organic 

sourcing 

Source: authors’ construct (2025)

Validity and reliability are two unique characteristics that every researcher must 
recognize in the process of designing, analyzing, and judging the quality of a study or 
piece of research, especially with regard to quantitative studies. Validity is the extent 

It is therefore necessary that every design adopted, data gathered, and assessment tech-
nique used are reliable and valid, or the study is considered futile. A Cronbach’s Alpha 
(CA) analysis was used to perform the statistical validity and reliability test of the data 
to determine its internal consistency before the descriptive and regression analysis. 

the variables were greater than 0.7, meaning they can be relied on for the analysis, as 

Both descriptive (mean, standard deviation, skewness, etc.) and inferential statistics 
were used as the data analysis technique. Linear regression analysis was used to test the 
hypothesis at a 95% confidence level. The Statistical Package for Social Sciences (SPSS 
v.26) was used as the data analysis software. 

A linear regression model was used to estimate the predictive effect of the indepen-
dent variable on each dependent variable. It is generally assumed in a linear regression 
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analysis that the two variables – the independent and dependent variables – are linearly 
related. That is, any movement in one of the variables automatically affects the other.  
In essence, the study assumed that movement in the GSCM variables triggered an equally 
linear movement in financial performance and competitiveness. The linear function in the 
context of this study that predicted the change in the dependent variable was denoted as y.  
The model is expressed below:

yi 0 + 1Xi1 + 2Xi2 +  + pXip + i, i , n

where:
n – number of observations,
yi – i-th response,

k – k-th coefficient, where 0 is the constant term in the model. Sometimes, design 
matrices might include information about the constant term. However, fit-lm or 
stepwise-lm by default includes a constant term in the model, so you must not enter  
a column of 1s into your design matrix X,
Xij – i-th observation on the j-th predictor variable, j p,

i – i-th noise term, that is, random error.

If a model includes only one predictor variable (p
linear regression model.
In general, a linear regression model can be a model of the form:

yi 0 + 
K k 

kfk(Xi1,Xi2, ,Xip) + i, i , n

where f (.) is a scalar-valued function of the independent variables, Xijs. The functions, 
f (X), might be in any form, including nonlinear functions or polynomials. The linearity  
in the linear regression models refers to the linearity of the coefficients k. That is,  
the response variable, y, is a linear function of the coefficients, k.
The usual assumptions for linear regression models are:
The noise terms, i, are uncorrelated.
The noise terms, i, have independent and identical normal distributions with mean zero 
and constant variance, 2. Thus:

E(yi E
(K k 

kfk(Xi1,Xi2, ,Xip) + i
) K k 

kfk(Xi1,Xi2, ,Xip) + E( i  

K k 
kfk(Xi1,Xi2, ,Xip)

And:

V(yi V
(K k 

kfk(Xi1,Xi2, ,Xip) + i
)

V( i
2

So, the variance of yi is the same for all levels of Xij.
The responses yi are uncorrelated.
The fitted linear function is:
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ˆyi 
K k 

bkfk(Xi1,Xi2, ,Xip), i , n

In a linear regression model of the form y 1X1 + 2X2 pXp, the coefficient 

k expresses the impact of a one-unit change in the predictor variable, Xj, on the mean 
of the response E(y), provided that all other variables are held constant. The sign of the 
coefficient gives the direction of the effect. 

The presentation of the results and findings begins with a validity and reliability analy-
sis, which determines the internal consistency of the data through Cronbach’s Alpha sta-
tistics. The section continues with results and analysis of the relationship between green 
supply chain management and the performance/competitiveness of renewable energy 
firms. The results and analysis of the relationship between the investment cost and long-
term performance of green supply chain management investments are also presented in 
this section. Descriptive statistics are further used to analyze the challenges and strategies 
that drive green supply chain management by renewable energy firms. 

The Cronbach’s Alpha analysis was performed to check the internal consistency 
(validity and reliability) of the data used in the study. Table 2 shows that the data used to 
assess the financial performance (net profit margins) of the sampled firms over the five- 

seen from the same table that the data on market competitiveness (customer loyalty) also 

here is that the data had adequate internal consistency, hence they could be used for the 
analysis. 

Table 2. Cronbach’s Alpha analysis
Tabela 2. Analiza alfa Cronbacha

Construct 

0.8932

Market competitiveness 0.8391

Source: authors’ construct (2025)

 

The linear regression analysis was performed at a 5% significant level to determine 
the statistical difference between the green supply chain management practices and 
financial performance of renewable energy firms. The independent variables used in the  
analysis included: investment in solar energy, eco-friendly product design, organic  
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sourcing, and reverse logistics. The dependent variable in the analysis was financial  
performance (net profit margin). Tables 3, 4 and 5 show the summary of the model, 
ANOVA and co-efficient of the analysis. 

Table 3. Model summary
Tabela 3. Podsumowanie modelu

Model R R Adjusted R2

1 .896a .502 .767 11.29830

a Predictors: (constant), GCMP (investment in renewable energy, green sourcing, reverse logistics, and eco-
-friendly design) 

Source: authors’ construct (2025)

Per the observed multiple correlation coefficient (R) value of .896, it can be said that 
the multiple independent variables had a strong positive association with the dependent 
variable. The observed R2 value of .502 suggests that the independent variables (invest-
ment in renewable energy, green sourcing, reverse logistics, and eco-friendly design) 
could predict at least 50.2% of the change in financial performance (net profit margin). 

The data in Table 4 shows that the overall regression model had a good fit for the data. 
It therefore implies that GSCM has a statistically significant predictive effect on financial 
performance, with p < .05.

Table 4. Analysis of variance
Tabela 4. Analiza wariancji 

Model F Sig.

1 Regression 8807.588 3 2935.863 22.999 .000a

Residual 2170.077 17 127.652

Total 10977.665 20

Dependent variable (financial performance)
a Predictors: (constant), investment in renewable energy, green sourcing, reverse logistics, and eco-friendly 
design

Source: authors’ construct (2025)

The results in Table 5 show that investment in solar energy projects had a statistical-
ly positive association with the net profit margin of the sampled firms ( p-value 

value of 0.172 shows that a unit increase in solar ener-
gy investments caused at least a 17.2% increase in net profit margin. The results further 
show that eco-friendly project design also had a statistically significant positive asso-
ciation with net profit margin ( p  value 
of 0.169 implies that a unit increase in eco-friendly project design predicted at least  
a 16.9% increase in net profit margins of the organizations. It can further be inferred 
from Table 2 that organic sourcing and reverse logistics had statistically significant 

the observed  value of 0.268 shows that an increase in reverse logistics (recycling and 
reuse of supposed waste) caused at least a 26.8% increase in the net profit margins of the 
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sampled firms. The discussion above shows that reverse logistics had the greatest pos-
itive influence on net profit margins, which was followed closely by organic sourcing, 
investment in solar projects, and eco-friendly project designs. The results in this anal-
ysis clearly support the research hypotheses, which emphasise a positive association 
between green supply chain projects and the performance of renewable energy firms.

 

Another linear regression analysis was performed to determine the statistical effect 
that the implementation of green supply chain management projects and practices has 
on competitiveness, which is measured in this analysis via customer loyalty (repeat pur-
chases) and positive public awareness. The independent variables used in the analysis 
included: investment in solar energy, eco-friendly product design, organic sourcing, and 
reverse logistics. The dependent variable in the analysis was competitiveness (customer 
loyalty). Tables 6, 7 and 8 show the model summary, ANOVA, and regression coeffi-
cients, respectively.

Table 6. Model summary
Tabela 6. Podsumowanie modelu

Model R R
2 Adjusted R2

1 .606a .368 .256 8.32356

a Predictors: (constant), GCMP (investment in renewable energy, green sourcing, reverse logistics, and eco-
-friendly design)

Source: authors’ construct (2025)

Table 5. Regression coefficients

Model

Unstandardized Standardized 

t Sig.

B Std. error Beta ( )

1 (Constant) 2.666 0.610 4.374 0.000

Investment in solar energy projects 0.172 0.069 0.158 2.510 0.030

Eco-friendly projects design 0.169 0.619 0.169 2.192 0.039

Organic sourcing 0.177 0.065 0.170 2.705 0.037

Reverse logistics 0.268 0.059 0.286 4.546 0.006

Dependent variable (financial performance)

Source: authors’ construct (2025)
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Per the observed multiple correlation coefficient (R) value of .606, it can be said that 
the independent variable had a fairly positive association with the dependent variable. 
The observed R2 value of .368 suggests that the independent variable could predict  
a 36.8% change in market competition (customer loyalty index) of the firms.

Table 7. Analysis of variance
Tabela 7. Analiza wariancji

Model F Sig.

1

Regression 684.351 3 228.117 3.293 .046a

Residual 1177.789 17 69.282

Total 1862.140 20

Dependent variable (market competitiveness)

a Predictors: (constant), GCMP (investment in renewable energy, green sourcing, reverse logistics, and eco-
-friendly design)

Source: authors’ construct (2025)

The data in Table 7 shows that the overall regression model had a good fit for the data. 
It therefore implies that green supply chain management practices (investment in renew-
able energy, green sourcing, reverse logistics, and eco-friendly design) had a statistically 
significant predictive effect on market competitiveness, which was estimated with the 
customer loyalty index, with p < .046.

Table 8 shows that investment in solar energy projects had a statistically positive 
association with customer loyalty, which was used as the indicator of the competitiveness 
of the sampled firms ( p  value of 0.141 

Table 8. Regression coefficients

Model
Unstandardized Standardized 

B Std. error Beta ( ) t Sig.

(Constant) 2.493 0.692 4.418 0.000

Investment in solar energy projects 0.141 0.619 0.162 2.318 0.041

Eco-friendly projects design 0.172 0.624 0.169 2.516 0.038

Organic sourcing 0.159 0.420 0.162 2.420 0.039

Reverse logistics 0.208 0.528 0.202 4.021 0.008

Dependent variable (market competitiveness)

Source: authors’ construct (2025)
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shows that a unit increase in solar energy investments resulted in at least a 14.1% increase 
in customer loyalty. The results further show that eco-friendly project design also had  
a statistically significant positive association with customer loyalty ( p  

 value of 0.172 implied that a unit increase in eco-friendly 
project design predicted at least a 17.2% increase in net customer loyalty. It can fur-
ther be inferred from Table 3 that organic sourcing and reverse logistics had statistically  
significant positive associations with the customer loyalty of the sampled firms.  

 value of 0.208 shows that an increase in reverse logistics 
(recycling and reuse of supposed waste) resulted in at least a 20.6% increase in the cus-
tomer loyalty shown to the sampled firms. The regression results above show that reverse 
logistics had the greatest positive influence on customer loyalty, which was followed 
closely by eco-friendly project designs, organic sourcing, and investment in solar energy. 
The results in this analysis clearly support research hypothesis 2, which hypothesizes 
a positive association between green supply chain projects and the competitiveness of 
renewable energy firms.

Green supply chain management practices and business performance in terms  
of competitive advantage and profitability have gained research attention over the last 

concern for governments, consumers, and global leaders. Hence, firms are compelled 
to implement various responsible business practices that encourage sustainable pro-
duction and consumption. One area of business management in which firms are inte-
grating different aspects of sustainability is supply chain management. Green supply 
chain practices highlight efforts that are implemented by firms to ensure that their sup-
ply chain functions, such as procurement, production, handling, warehousing, pack-
aging, transport and distribution, align with the concept of sustainable development  

practices have positive effects on both the performance and competitiveness of firms in 
the renewable energy sector. The study showed that organizations are faced with differ-
ent strands of pressure from different stakeholders to implement sustainable business 
practices. While firms are not obliged to implement, for instance, reverse logistics, 
pressure from consumers and the general public are reported as one of the key drivers 
of implementing such practices as part of green supply chain practices. Essentially, 
firms in emerging markets that adopt these practices tend to gain favor and positive 
buying behaviors from customers who are inclined to the concept of sustainability 

The discussion here is that firms are more likely to remain profitable and competitive 
as long as they continue to implement green supply chain practices. Despite the positive 
association between green supply chain practice and sustained business competitiveness, 
the study can argue from the stakeholder theory that institutional will and leadership 

of supply chain functions to the concept of environmental preservation through green 
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sourcing, reverse logistics, eco-friendly project design, and investment in solar energy. 
The argument has been advanced that firms are not under any legal obligation to imple-
ment green supply chain practices unless management decisions are aligned to enhanc-
ing environmental performance requirements. This essentially means that the leadership 
and management of firms must align the concept of sustainability with all aspects of 
business management. This decision drives the implementation of green supply chain 
practices, which in turn enhances business advantage and competitiveness. Investment in 
solar energy is gaining prominence in Ghana. Nonetheless, its huge initial investment cost 
often undermines the growth of the sector. 

The government of Ghana is therefore encouraged to provide some level of incentives 
to renewable energy firms that are committed to supporting the carbon performance of the 

the study demonstrated that, while the initial cost of solar energy investments is high, its 

that investing in solar energy offsets the cost of conventional electricity from the nation’s 
service provider for a minimum of 30 years. This explains why this study observed  
at least a 14% positive change in solar energy investments and profitability of the sampled 
firms. Reverse logistics also translates into positive returns on profitability. According to 
Saini et al. (2023), the recall and recycling of supposed waste products offset the cost of 
procuring new raw materials and production inputs, translating into reduced production 
costs and increased profitability. 

To summarize, the study is in agreement with literature, showing that renewable 
energy firms that invest in environmentally inclined sustainability practices, such as 
eco-friendly project design, organic sourcing, reverse logistics, and investment in solar 
energy, are able to increase their brand image among consumers. That is, ecologically 
oriented supply chain actions are able to influence the consumption patterns and behavior 
of consumers in the renewable energy sector. Inherently, consumers tend to increase their 
loyalty to firms that invest in sustainability-inclined supply chain management practices. 

The study sought to investigate the effect of green supply chain management practic-
es on financial performance and competitiveness among five renewable energy firms in 
Ghana. The study was based on a quantitative research method and explanatory research 
design, where data were gathered from financial and annual reports of selected firms 
between 2020 and 2024. Linear regression analysis was used as the statistical model. The 
study has provided enough evidence that show the empirical relationship between green 
supply chain management practices and the performance and competitiveness of firms 
operating in the renewable energy sector in Ghana. Generally, the study demonstrated 
that firms that invest in solar energy are able to offset their long-term electricity costs by  
at least 14%, which in turn enhances long-term profitability. Reverse logistics also demon-
strated a positive effect on both profitability and competitiveness, resulting in at least  
a 20% improvement in both profitability and competitiveness. Customers are increas-
ingly becoming aware of sustainable development, hence firms that align their supply 
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chain management to the environmental aspect of sustainable development in areas of 
responsible production and consumption are able to increase brand awareness, image, 
and loyalty, which in turn translates into positive competitiveness. The implementation 
of green supply chain management practices in the renewable energy sector is show-
ing positive returns on business performance and competitiveness, nonetheless, the ini-
tial cost of such investments is significant, thereby undermining the investment drive.  
The government of Ghana must provide the right investment incentives, such as tax waiv-
ers, to encourage investors to accelerate the growth of green supply chain management 
practices in the renewable energy sector to bolster the country’s drive toward achieving 
low emissions rates at the national level. This study relied on secondary data from the 
annual reports of the sampled firms, thereby undermining the originality of the study. 
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The creative sector is understood as the part of economic activity who-
se source and main contribution to production processes are individual creativity, 
skills, and talent. Being one of the largest employers in Europe, the sector plays an 
important role in economic and social development. It includes broadly understood 
areas of culture and art, as well as related fields. This includes, among others, the 
publishing market, which, like entities in other industries, was affected by the con-
sequences of the crisis caused by the COVID-19 pandemic, including in the area of 
logistics processes. The aim of this study is to determine the consequences of the 

  



110

pandemic for entities in the creative sector, using the example of the publishing and 
bookselling market. To identify the changes that occurred, literature research based 
on scientific and industry sources was used, employing both quantitative and quali-
tative research methods. The research findings indicate that global trends of custo-
mers moving to the digital world (purchasing and consuming content online) were 
significantly strengthened and accelerated as a result of the pandemic, changing the 
structure of production and distribution in the publishing and bookselling market.

creative sector, cultural and creative industries, logistics, COVID-19, 
publishing market, book market
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Table 1. The world’s largest publishers in 2020

Ranking 2021

(dane z 2020)

Przychody  

w 2019

[mln EUR]

Przychody  

w 2020

[mln EUR]

1 RELX Group (Reed Elsevier) UK/NL/USA 5,025 4,797

2 Thomson Reuters USA 4,705 4,178

3 Bertelsmann Niemcy 3,969 4,103

4 Pearson UK 4,533 3,763

5 Wolters Kluwer NL 3,544 3,529

6 Hachette Livre 2,384 2,375

7 Springer Nature Niemcy 1,718 1,630

8 Wiley USA 1,605 1,491

9 Phoenix Publishing and Media Company Chiny 1,458 1,357

10 HarperCollins USA 1,564 1,356
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