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Engagement – a Case Study of 
International Corporations
KATARZYNA SZCZEPANSKA-WOSZCZYNA, REGINA BOGACZYK

Abstract
The objective of the research is to investigate and pinpoint 
the expected impacts of the organisational climate on em-
ployee engagement. The research was conducted by means 
of a CAWI online survey among employees of internation-
al organisations with branches or representative offices in 
Poland, as well as Polish companies with their own organ-
isational units abroad. The survey involved 835 employ-
ees at various organisational levels of the companies. The 
results of the empirical research clearly showed a strong 
positive relationship between the organisational climate 
and levels of engagement in work and in the organisation. 
It is possible to identify the dimensions of the organisa-
tional climate that are most closely related to employee en-
gagement in general, namely the organisation and nature 
of work, autonomy, rewards and motivation, flexibility, 
a sense of psychological security and management.

Key word
organisational climate, employee engagement, human cap-
ital management

Introduction
Research shows that companies with a high 
level of employee engagement achieve better 
results than those in which employees show 
a lower level of engagement (Deszczyński, 
2018, 125). Employee engagement translates 
into better business results (Zakobielska, 
2017, 123) and customer ratings, which are 
higher by 10% in the group of companies 
with high levels of employee engagement, 
with a corresponding 20% increase in sales. 
The degree of employee engagement helps 

predict the level of their achievements at work 
(Chusmir, 1988; Machaczka & Stopa, 2022), 
and the high level thereof has a significant 
impact on company effectiveness (Gaertner 
and Nollen, 1989). Employee engagement 
is manifested in the fact that they are more 
willing to take up challenges and go beyond 
common patterns, improve working meth-
ods and provide a positive benchmark for 
colleagues (Zbierowski & Gojny-Zbierowska, 
2022). According to J.L. Caulfield and 
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A.  Senger (2017) and R. Gerards (2018), en-
gagement translates into a good workplace 
atmosphere, reduces the risk of conflict in 
the team, and helps employees feel part of 
the team, working together effectively for 
the organisation’s interests. In turn, a lack of 
engagement results in greater employee ab-
senteeism (Anthony-McMann et al., 2017). It 
also prompts them to leave the organisation 
(Zaangażowanie 2022. Report), which in turn 
generates costs, among others, those related 
to the subsequent recruitment and induction 
of new people to work in a given position, as 
well as a loss of the knowledge which experi-
enced employees take with them when they 
leave. The company also loses the potential 
benefits of their relationships with custom-
ers and contractors which they have built 
throughout the period of employment. It is 
estimated that for the employer, the cost of 
non-engagement is 35% of the employee’s 
salary. Human Capital Deloitte (2022) in-
dicates that the phenomenon known as the 
Great Resignation is observed around the 
world, manifested by increased turnover 
and decreased engagement (Extended Tools). 
According to the results of surveys carried 
out in 2022 on a group of 975 people, as many 
as 80% of skilled employees are considering 
a change of place of employment, the most 
frequently indicated reasons for which were 
the low efficiency of organisational pro-
cesses (46%), the low level of salaries (43%) 
and the lack of development opportunities 
(37%). This is confirmed by The 2022 Global 
Employee Survey, which says that the most 
common reasons for leaving the workplace 
include low salary (29%), feeling underval-
ued (27%) and a lack of opportunities for 
promotion (23%). Organisations should 
therefore focus their attention on the identi-
fied causes of the loss of staff and implement 
corrective actions. 

An analysis of the literature shows that 
psychological and social factors are be-
coming increasingly important in human 
capital management. An increased amount 

of attention is being paid to the role of the 
broadly understood well-being of employees, 
also recognising the benefits for the organ-
isation in the form of greater employee en-
gagement (Haffer and Haffer, 2018). At the 
same time, it is indicated that a favourable 
organisational climate helps to ensure the 
well-being and health of employees (Rožman 
et al., 2019), which plays a significant role in 
the functioning of the entire organisation. 
If it is favourable and positively assessed by 
its members, it contributes to their greater 
working comfort and overall physical and 
mental well-being (Viitala, Tanskanen and 
Säntti, 2015; Mafini, 2016). As a background 
to relationships and a source of affective ex-
periences, it influences a number of employ-
ee behaviours.

Cultural diversity, which is character-
istic of most contemporary organisations, 
plays an important role in various areas 
of management, mainly including human 
capital management (Thai & Mai, 2023). 
Intercultural contacts are one of the most 
important factors in the personal devel-
opment of employees, and the experience 
gained as a result of these interactions can 
also benefit the organisation. Cultural di-
versity directly affects the organisational 
climate. 

Despite the increasing interest of re-
searchers in the issue of engagement and 
the organisational climate, many questions 
remain open, as there are no studies which 
juxtapose the two phenomena and show the 
relationship between them, and the research 
results so far are ambiguous and relate to se-
lected aspects of these issues (the theoretical 
gap), which makes it possible to consider 
this area cognitively interesting and one re-
quiring further scientific exploration. There 
are also no research reports on the role of 
the organisational climate in building the 
engagement of employees of international 
corporations, which represents an empir-
ical gap. Empirical research was conduct-
ed in international corporations due to the 
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growing number of foreign investments in 
Poland in recent years and the increased lev-
el of internationalisation of companies that 
are increasingly willing to invest abroad, 
employ foreigners, conduct trade and pro-
vide services in an international and inter-
cultural environment. 

In this orientation, the present study at-
tempts to shed some light on the interplay 
between the organisational climate and em-
ployee engagement, involving the employ-
ees of international corporations. Its main 
contributions are as follows: (a) it responds 
to the structure of the dimensions of the or-
ganisational climate and the dimensions of 
employee engagement; (b) it elucidates the 
relationship between the organisational cli-
mate and the various components of the atti-
tude of work engagement and organisational 
engagement; and (c) it reveals the dimen-
sions of the organisational climate which are 
particularly relevant to the attitude of en-
gagement in work and the organisation.

1. Literature review
Effective organisational management is 
determined by knowledge of the condi-
tions and causes of people’s behaviour in 
the organisation, their experiences in the 
work environment, emotions and attitudes 
towards work. Psychologists approach the 
issue of engagement from the perspective 
of the individual, searching for its origins 
in personality, character and temperament. 
A significant role in shaping this attitude is 
attributed to emotions and cognitive pro-
cesses. Sociologists treat engagement as 
a process referring to the social context in 
which the employee engages in the function-
ing of the team. By contributing in the form 
of engagement, he or she contributes to the 
achievement of group and organisational 
objectives. From a managerial perspective, 
the effect of actions taken by the employee, 
the basis of which is engagement, as well as 
recognition of the mechanism that triggers 

them will be most important. The condi-
tions, sources and ways of stimulating it are 
still being sought. 

The analysis of the literature indicates 
three different terms used by the authors, 
namely commitment, involvement and en­
gagement (Chałupczak and J.M. Bugaj, 
2020, 346; Waligóra, 2018, 105-106; Pec and 
Lewicka, 2022, 159). Commitment means 
attachment, affiliation, a strong emotional 
bond, as well as involvement in the organisa-
tion’s affairs, loyalty and willingness to make 
an effort for the organisation (organisational 
commitment) (Korczok, 2019; Kawka, 2017). 
Involvement means inclusion and is related 
to employee participation (Kobylińska and 
Majewski, 2023) and participation in deci-
sions, whereas engagement (work engage­
ment) means an emotional connection and 
refers to identification with the organisa-
tion and a positive attitude to working there 
(Stankiewicz, P.Łychmus and H.Bortnowska, 
2019, 135). According to M. Łaguna et al. 
(2015), the difference between involvement 
and commitment is that involvement is relat-
ed to the content of work, tasks and duties 
performed, while engagement refers to an 
attitude towards functioning within an or-
ganisation, and the strength of identification 
with its goals and values. However, there has 
been a link between engagement and commit­
ment. According to Borkowska (2009), there 
are two types of engagement, namely pas-
sive (commitment), which means attachment 
to an organisation, and active (involvement), 
understood as being involved in the develop-
ment of an organisation. Work engagement 
(employee engagement) is the execution of 
entrusted tasks with dedication and pas-
sion, but also the importance that is given 
to work in the value system. In turn, profes-
sional engagement expresses the degree of 
identification with the professional path and 
opportunities for the development of a giv-
en profession. The greater it is, the more ef-
fort has been put into obtaining rights and 
competencies in a given profession (Lewicka 
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and Krot, 2015). The possibility of pursuing 
a professional career created by the organi-
sation significantly affects both engagement 
in work and affective engagement in the pro-
fession (Lewicka and Pec, 2018). Engagement 
in the social environment consists of finding 
pleasure in contacts and relationships in the 
team, identifying with other members of the 
organisation and making efforts to create 
and maintain a positive atmosphere of coop-
eration (Juchnowicz, 2010). Organisational 
engagement means employees identifying 
with its values and goals, with its mission and 
social image and attachment to the organisa-
tion (Griffin, 2021). It is also defined as join-
ing the organisation by using one’s own com-
petencies to achieve its objectives (Listwan, 
Pocztowski and Stor, 2016).

Sun and Bunchapattanasakda (2019) iden-
tified two types of definitions of employee 
engagement, namely employee engagement 
as a multi-faceted construct (cognition, 
emotions and behaviours) and as a unitary 
construct (a positive state of mind, a dedi-
cated willingness, the opposite of burnout). 
Organisational engagement is the psycho-
logical state of an employee who acts as an 
intermediary between individual and work 
resources and organisational performance 
(Wołpiuk-Ochocińska, 2017). Such perceived 
engagement determines the utilisation of 
one’s own resources and the appropriate 
use of the properties of the work environ-
ment created by the organisation. According 
to W.H. Macey and B. Schneider (2008) and 
Pollak et al. (2017), engagement is a personal-
ity trait, i.e. a kind of inherent predisposition 
to engage, as a condition related to partici-
pation in the organisation, attachment and 
satisfaction with work, and as a behaviour of 
going beyond the defined scope and taking 
initiative.

It is also worth pointing out an approach 
to engagement based on Social Exchange 
Theory (SET) (Cropanzano et al., 2017; 
Bailey et al., 2017), which is a tendency to re-
pay the benefits obtained when there is some 

kind of transaction between the organisation 
and the employee. According to this theory, 
employee engagement is the result of their 
assessment of the benefits of employment 
within the organisation. The level of engage-
ment is adequate given the working condi-
tions created by the employer. The subject of 
the exchange is services (engagement in the 
execution of tasks) and support from the or-
ganisation. If employees assess the support 
they receive as genuine, they gain a sense of 
trust and become highly engaged (Zagenczyk 
et al., 2020; Murthy, 2017). A sense of or-
ganisational support affects job satisfac-
tion, which in turn is reflected in the results 
achieved (Putsom, Sattayawaksakul, 2019). 
In accordance with the principle of reciproc-
ity, employees who are convinced that their 
organisation supports them by providing 
an appropriate working environment pay it 
back through a higher level of engagement 
(Kurtessis et al., 2017; Obeng et al., 2020). If 
an organisation provides employees with the 
opportunity to meet their needs, aspirations, 
and ambitions, they reciprocate with their 
efforts. On the other hand, if employees see 
a discrepancy between workload and bene-
fits, this can result in decreased engagement 
and quality of work.

M. Juchnowicz (2017) defines engage-
ment as a particular type of attitude towards 
work related to identification with the val-
ues and objectives of the organisation and 
the desire to remain therein. Engagement 
is expressed through the readiness to pur-
sue the interest of the organisation inde-
pendently, effectively and passionately. The 
author also emphasises that the actions 
taken by engaged employees go beyond the 
assigned responsibilities. This is an import-
ant aspect, because without this it would be 
difficult to talk about engagement, but only 
about reliability, conscientiousness and 
honesty towards the employer. Therefore, 
engagement can be considered an added val-
ue to the established scope of the employee’s 
responsibilities.
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When considering different aspects of en-
gagement, attention should be paid to clearly 
distinguishing this concept from motiva-
tion and job satisfaction (the concept of en-
gagement is a broader category than motiva-
tion; it also includes identification with the 
organisation) (Sobocka-Szczapa, 2017). An 
important aspect of engagement is its multi-
dimensional nature: intensity (a continuum 
from a lack of engagement to very intense 
engagement), direction (in a profession, 
work, the social environment, the organ-
isation), dimension (cognitive, emotional, 
behavioural), and time variability, related 
to the level of energy and activity, which 
is at the same time a phenomenon sub-
ject to gradation; it is possible to be shaped 
by various activities on the part of the or-
ganisation (Kahn, 1990; Allen and Meyer, 
1991). Research found that employee en-
gagement attitudes positively correlate with 
the following: transformational leadership 
(Gerards, de Grip and Baudewijns, 2018), 
servant leadership (Marek, 2018), and per-
ceived support from the organisation (Wang 
et al., 2019; Imran et al., 2020). Furthermore, 
the relationship between engagement and 
trust in the workplace and the broadly un-
derstood psychological benefits provided by 
the organisation to the employee (Victor and 
Hoole, 2017) were demonstrated. According 
to research reports, engagement correlates 
positively with development opportunities, 
the enrichment of work, the clarity of role 
in the organisation, the quality of work, its 
intensity, the feeling that work is done well, 
a sense of control and active coping at work 
(Bailey et al., 2017). 

T. Kupczyk and P. Pietrakowski (2018) 
identify factors that are significantly related 
to employee engagement. They include the 
belief that supervisors care about employees, 
a sense of being appreciated for their work, 
the clarity of professional expectations, 
the ability to express their opinion and 
participate in decisions, a feeling that the 
work performed is important, supporting 

the development of employees, the ability 
to perform tasks consistent with predis-
positions and competencies, and care for 
quality and good cooperation in the team. 
Engagement factors that require more atten-
tion from the managers of these companies 
include the relationships within teams and 
the atmosphere associated with good com-
munication, trust, appreciation for employ-
ees and support for their development by 
their superiors. 

It may be noted that some of the factors 
mentioned above are the essence of the or-
ganisational climate, which makes it possi-
ble to associate engagement with this area. 
It is the organisational climate that creates 
the unique character of the company and 
determines the working environment, af-
fecting the functioning of employees, in-
cluding their engagement. The better the 
employees assess the climate in the organi-
sation to be, the more they engage in their 
work (Bahrami, 2016; Tokarski and Oleksa-
Marewska, 2019).

The organisational climate is a unique 
phenomenon, defined as a collection of in-
sights and assessments made by employees 
regarding the organisational environment. 
It reflects the reception of a set of main char-
acteristics of the organisation by its mem-
bers. It can also be understood slightly more 
broadly as the social and psychosocial en-
vironment which is characteristic of the or-
ganisation (Jokanović et al., 2020). The con-
cept of the organisational climate is based 
on the assumption that it can be evaluated 
based on individual employee opinions 
about the working environment. The organ-
isational climate determines not only how 
employees perceive the prevailing atmo-
sphere in the working environment, but also 
the organisation as a whole (Seren Intepeler 
et al., 2019). This reflects how employees 
feel in such an environment (Saleem, Liang 
and Perveen, 2018; Saleem and Perveen, 
2019). It is what the individual feels and re-
ceives. It is a place for positive emotions and 
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experiences in relation to working condi-
tions in the organisation, co-workers, super-
visors and the content of work. Summarised 
insights on interlinked elements of HR pol-
icy, including practices, organisational pro-
cedures and observation of what is expected, 
supported and rewarded in the organisation, 
coalesce into a shared perception of the or-
ganisational climate constituting a collec-
tive assessment of the conditions and situ-
ation of the organisation (Schneider et al., 
2017). The analysis of the relevant literature 
leads to the conclusion that this is an im-
portant factor which determines the various 
mechanisms of human functioning in work 
situations. It is possible to influence changes 
in the attitudes and behaviours of employees 
and the intensification thereof in the direc-
tion desired by the organisation through the 
organisational climate (Kang et al., 2016). 
It shapes the quality of working conditions, 
interpersonal communication, levels of con-
flict, job satisfaction, employee motivation, 
as well as their mental and physical health 
and well-being.

G.H. Litwin and R.A. Stringer (1968) 
identified the following components of 
the organisational climate: loyalty, effort, 
a sense of humour, appreciation, formalisa-
tion, the relevance of goals, quality, clarity, 
a remuneration system, control, pressure, 
centralisation, a management style, an ap-
praisal system, superior support, structure, 
autonomy, employee responsibility, flexi-
bility, disclosure of information, conflicts, 
team discussions, relationships with the 
superior and management, participation in 
decisions, friendly team relationships, risk, 
cooperation, trust, challenges, and team 
engagement. This concept was developed 
by D.A. Kolb et al., who adopted dimen-
sions such as autonomy, trust, an appraisal 
system, pressure, control, centralisation, 
employee appreciation, reward, responsibil-
ity, participation in decisions, friendly team 
relationships, relationships with superiors, 
effort and challenges. At the same time, he 

distinguished four new components, in-
cluding tradition, freedom, organisational 
achievements and the “spirit of profession-
alism” (Kolb, Rubin and McIntyre, 1971). 
L. Rosenstiel and R. Bögel (1992) include the 
following dimensions of the organisational 
climate: relationships between employees 
(atmosphere, cooperation, kindness, trust, 
possible conflicts), the management style of 
superiors: employee-oriented (support, posi-
tive motivation and reward, participation in 
decision-making, taking care of team rela-
tionships) or task-oriented (rigid rules, pro-
cedures, focus on effects, control, required 
obedience), work organisation (conditions, 
division of tasks, matching responsibilities 
to competencies, the number of responsibil-
ities), information flow and communication 
(clarity of objectives, reliability of informa-
tion, awareness of the role performed), rep-
resenting employees’ interests (protection of 
employees’ rights in terms of security and 
adequate remuneration) and development 
opportunities (motivation, promotion, a lev-
el of satisfaction, appreciation). A negative 
assessment of any of the identified factors 
contributes to decreased work efficiency, 
so assessment and action to improve the cli-
mate can not only contribute to improving 
the “well-being” of employees, but conse-
quently increase the efficiency of work. 

Research into the organisational climate 
has concerned, among others, its relation-
ships with the sense of security at work 
(Stasiła-Sieradzka, Chudzicka-Czupała 
and Znajmiecka-Sikora, 2020) and read-
iness to undertake training and transfor-
mational leadership (Puni et al., 2022). The 
impact of climate on employees’ affec-
tive states and the likelihood of burnout 
(Oleksa-Marewska, 2020) and workaholism 
(Oleksa-Marewska, 2019) were confirmed. 
The appropriate organisational climate is 
related to improved organisational perfor-
mance; it also contributes to lower levels 
of absenteeism and turnover (Wziątek-
Staśko and Krawczyk-Antoniuk, 2021). 
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Furthermore, it plays an important role in 
the organisation’s application of various 
age management practices, which in turn 
translate into employee satisfaction and 
engagement. If perceived by employees as 
positive, it also generates positive behaviour, 
helping to achieve individual and organisa-
tional goals. The favourable organisational 
climate creates a positive organisational 
identity and influences the willingness of 
employees to make more effort to achieve 
organisational goals, which can be asso-
ciated with engagement (Köse, 2016). The 
most important factor is the freedom to ex-
press ideas, which, in the authors’ opinion, 
brings benefits such as greater innovation 
and confidence in generating new solutions 
(Yusnita, Sunaryo and Notosudjono, 2020; 
Szczepańska-Woszczyna, 2014). The result 
of managers’ concern for the organisational 
climate is an improvement in performance 
and productivity (Szczepańska-Woszczyna, 
2020; Obeng et al., 2020; Manuaba, Sujana 
and Widnyana, 2020; Ahadiat and Dacko-
Pikiewicz, 2020), because the assessment 
of the organisational climate by em-
ployees shapes their motivation to work 
(Kusmaningtyas, 2020).

The literature review leads to the con-
clusion that the organisational climate has 
an impact on a number of important areas 
of the organisation’s functioning, especial-
ly directly on its human capital, including 
the behaviour and attitudes of employ-
ees. Previous studies have also attempted 
to establish the relationship between organ-
isational climate and employee engagement 
(Marzec, 2015; Shuck, Adelson and Reio, 
2017; Hadi et al., 2020; Peplińska et al., 2020; 
Arya and Sainy, 2017; Rožman and Štrukelj, 
2021), but these analyses are fragmentary. 
Research has shown that the organisational 
climate shapes the identification of employ-
ees with the organisation, their dedication 
to it and the quality of their work. It has been 
shown that appropriate communication, 
team collaboration and the involvement of 

employees in the decision-making process 
have the greatest impact on engagement. A. 
Köse (2016) showed a positive relationship 
between work engagement and the organ-
isational climate when examining teach-
ers. The author also confirmed the rela-
tionship between the perceived support of 
the organisation and the assessment of the 
organisational climate by employees. If the 
organisational climate is in line with the ex-
pectations of employees, it strengthens their 
identification with the organisation, and the 
positive perception of the climate stimulates 
the desired behaviour, including making ef-
forts to achieve organisational goals. Similar 
results were obtained in research into the 
relationships between the organisational 
climate of six dimensions (transparency, 
standards, responsibility, flexibility, reward 
and recognition, and team engagement) 
with teachers’ engagement in emotion-
al, cognitive and behavioural work (Abun 
et al., 2021).

The research results show that the or-
ganisational climate largely determines the 
functioning of a person in the working situ-
ation. The results of the literature review did 
not definitively resolve the question of its 
role in shaping employee engagement. There 
are no coherent and comprehensive studies 
combining these issues, especially with re-
gard to the specificities of the climate pre-
vailing in international corporations.

The following research questions were 
posed:
RQ1: �Is there a significant relationship be-

tween the organisational climate and 
employee engagement in international 
corporations?

RQ2: �What are the relationships between 
the organisational climate and the in-
dividual components of work engage-
ment and organisational engagement?

RQ3: �Is it possible to indicate the dimensions 
of the organisational climate which are 
particularly important to work engage-
ment and organisational engagement?
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2. Methodology
The aim of the research is to identify the 
relationship between the organisational cli-
mate and employee engagement in interna-
tional corporations.

The research was conducted among em-
ployees of international organisations with 
branches or subsidiaries in Poland, as well 
as Polish companies with their own organi-
sational units abroad. The research involved 
employees at various organisational levels 
of the companies, which allowed for a wide 
spectrum of results. The sample was ran-
domly selected in a nationwide research pan-
el, and the sample size was n = 835, which is 
associated with an estimate error of 3.38%.

The statistical analysis utilised PS IMAGO 
PRO 7.0 (IBM SPSS STATISTICS 27.0). The 
developed research tool was subjected to sta-
tistical verification based on the reliability 
factor of Cronbach’s alpha (α) and confirma-
tory factor analysis (CFA). When assessing 
the adequacy of the set of variables for factor 
analysis, the Kaiser-Mayer-Olkin measure 
(KMO) and Bartlett’s test of sphericity were 
used. The study of the relationship between 
the organisational climate (and its individ-
ual dimensions) and both organisational 
engagement and work engagement was con-
ducted based on linear regression analysis. 
The analysis of the distributions of individual 
variables (organisational climate and em-
ployee engagement) was conducted by means 
of basic descriptive statistics and tests used 
to compare the population (Student’s t- test, 
Mann-Whitney test, Anov test, Kruskal-
Wallis test) and pairwise testing (Pearson 
correlation coefficient r, Spearman rho test 
and tests of their significance).

The research was conducted on the ba-
sis of the CAWI (Computer Assisted Web 
Interview) online survey technique by 
means of a survey questionnaire as the re-
search tool. The questionnaire consisted 
of 77 statements divided into two parts: 1) 
a questionnaire on work engagement and 

organisational engagement, 2) a question-
naire on the organisational climate.

Employee engagement was examined in 
two dimensions, namely work engagement 
and organisational engagement (with the 
consent of the authors, a questionnaire pre-
pared by M. Juchnowicz, H. Kinowska and 
E. Rypina was used): 
	– as part of the scale of organisational en-

gagement, a sub-scale related to the fol-
lowing components was distinguished: 
cognitive engagement (ZOP) – three 
items, behavioural (ZOB) – seven items, 
and emotional (ZOE) – nine items. The 
reliability of each of these subscales is sat-
isfactory – the Cronbach’s alpha for ZOP 
is 0.712, for ZOB 0.833, and for ZOE 0.895. 
Also, the reliability of the overall organi-
sational engagement scale (ZO, 19 items) 
is high – the Cronbach’s alpha is 0.935; 

	– as part of the scale of work engagement, 
a sub-scale related to the following com-
ponents was distinguished: cognitive 
(ZPP) – three items, behavioural (ZPB) 

– three items, and emotional (ZPE) – 
nine items. The reliability of each of 
these subscales is satisfactory – the 
Cronbach’s alpha coefficient for ZPP is 
0.647, for ZPB 0.810, and for ZPE 0.877. 
Also, the reliability of the overall organ-
isational engagement scale is high – the 
Cronbach’s alpha is 0.924.

The responses to the scale corresponded 
to the following evaluations: (1) definitely not, 
(2) no, (3) probably not, (4) neither yes nor no 
(difficult to say), (5) yes, to a certain extent, 
(6) yes, (7) definitely. The questionnaire con-
tains five statements with a reverse scale.

The organisational climate was as-
sessed on the basis of a questionnaire 
composed of 53 items divided into 10 di-
mensions. The inspiration of the research 
tool was the Multidimensional Inventory 
of Organisational Climate Measurement 
(WIPKO) by G. Wudarzeewski (2019), in 
which the author identified nine dimen-
sions of the organisational climate and their 
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individual components, and which was up-
dated by Regina Bogaczyk based on publica-
tions from 2012-2021. The questionnaire also 
included a scale to study a sense of psycholog-
ical security (proposed by A.C. Edmondson 
(2018) and translated by A. Glińska-Neweś, J. 
Górka and D. Lewicka) and the scale of work 
overload (Mazzetti et al., 2016). The method 
of measuring each item (a seven-point Likert 
scale) and the low degree of asymmetry of 
variables allows for the analysis of their dis-
tributions using not only percentages, but 
also mean average (M) and other statistics. 
The reliability of measurement for each of 
the 10 constructs within the organisation-
al climate scale is satisfactory, and for most 
of them can even be described as high. The 
Cronbach’s alpha exceeds 0.7, and only for 
the “F2” Flexibility” construct is Cronbach’s 
alpha coefficient relatively low (0.601), albeit 
still acceptable. The results are as follows:
F1. Management – α-C = 0.938, 
F2. Flexibility – α-C = 0.601
F3. Communication – α-C = 0.766
F4. �Relationships within the team – α-C = 

0.805

F5. Autonomy – α-C = 0.760
F6. Rewards and motivation – α-C = 0.872
F7. �Organisation and nature of work – α-C 

= 0.867
F8. Approach to diversity – α-C = 0.684
F9.� Sense of psychological security – α-C = 

0.878
F10. Work overload – α-C = 0.684

The reliability of the overall organisa-
tional climate is also high – the Cronbach’s 
alpha is 0.964. 

The dependent variable in the research 
was employee engagement in work and in 
the organisation, while the organisation-
al climate was adopted as an independent 
variable.

3. Results and Discussion 
Assessment of the relationship between 
the organisational climate and employee 
engagement

The overall organisational climate (F) is in-
deed statistically related to organisational 
engagement, in each of its terms (Table 1). 

Table 1. Correlation coefficients between subscales (dimensions) of organisational 
climate and employee engagement

F
Sub-scales of the organisational climate

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

Total engagement 0.804** 0.695** 0.712** 0.693** 0.648** 0.750** 0.741** 0.789** 0.697** 0.569** 0.315**

Organisational 
engagement

0.797** 0.692** 0.704** 0.687** 0.647** 0.724** 0.728** 0.785** 0.686** 0.575** 0.325**

Work engagement 0.790** 0.679** 0.702** 0.681** 0.629** 0.767** 0.738** 0.769** 0.692** 0.541** 0.288**

Organisational en-
gagement, cognitive 

component
0.671** 0.582** 0.627** 0.664** 0.523** 0.590** 0.569** 0.693** 0.589** 0.471** 0.228**

Organisational 
engagement, be-

havioural component
0.747** 0.658** 0.694** 0.636** 0.595** 0.700** 0.691** 0.732** 0.646** 0.509** 0.261**



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 318

F
Sub-scales of the organisational climate

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

Organisational en-
gagement, emotional 

component
0.755** 0.649** 0.632** 0.633** 0.629** 0.677** 0.697** 0.737** 0.646** 0.571** 0.355**

Work engagement, 
cognitive component

0.748** 0.634** 0.692** 0.671** 0.579** 0.727** 0.720** 0.726** 0.663** 0.489** 0.246**

Work engagement, be-
havioural component

0.745** 0.644** 0.677** 0.624** 0.582** 0.773** 0.682** 0.701** 0.660** 0.503** 0.206**

Work engagement, 
emotional component

0.719** 0.621** 0.616** 0.617** 0.586** 0.668** 0.668** 0.716** 0.622** 0.509** 0.314**

Source: based on research. **** p < 0.001; p – probability in Pearson’s linear correlation coefficient 
significance test

Values of correlation coefficients between 
engagement measured as an average assess-
ment of individual aspects show a strong 
positive correlation with the organisation-
al climate – the correlation coefficients are 
high and statistically significant (Table 1). 
This means that engagement (overall or-
ganisational and work engagement – in all 
components) is higher for those employees 
whose overall assessment of the organisa-
tional climate is higher. The strongest link 
between engagement is observed in relation 
to the organisation and nature of work (F7), 
autonomy (F5), as well as rewards and moti-
vation (F6) and flexibility (F2). Employee en-
gagement is relatively least (albeit positively, 
moderately strongly and statistically) related 

to a sense of psychological security (F9). This 
is especially true in relation to cognitive or-
ganisational and work engagement, although 
for other components the strength of the re-
lationship is only slightly higher. The work 
overload, which is beyond the scale of the 
organisational climate, is also statistically 
significantly linked to employee engagement, 
although the correlation coefficients here are 
approx. 0.2-0.3, which indicates a weak effect 
size. However, the employees of multination-
al corporations who rate the work overload 
higher (meaning they experience it to a lesser 
extent) are, on average, more engaged.

The results indicate that the dimensions 
F1, F2, F5, F6, F7 and F9 (Table 2) play an 
important role. 

Table 2. Dimensions of the organisational climate and total employee engagement

Explanatory variables B BETA p VIF

Constant 0.648 <0.001**

F1. Management -0.075 -0.089 0.034* 4.647

F2. Flexibility 0.108 0.106 0.004** 3.567

F5. Autonomy 0.158 0.192 <0.001** 4.229

F6. Rewards and motivation 0.177 0.219 <0.001** 4.685

F7. Organisation and nature of work 0.366 0.384 <0.001** 3.882

F9. Sense of psychological security 0.114 0.107 <0.001** 1.829

ANOVA F(6; 828) = 298.9; p < 0.001**
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Explanatory variables B BETA p VIF

R2 0.684

Corrected R2 0.682

Source: based on research. B – regression coefficient from the sample, BETA – standardised 
regression coefficient, p – probability in the Student t-test or ANOVA, VIF – variance inflation factor

Employee engagement is, ceteris paribus, 
higher when the organisational climate is 
at a higher level in terms of flexibility, au-
tonomy, rewards and motivation, organi-
sation and nature of work and the sense of 
psychological security (B > 0) and, perhaps 
surprisingly, the level of “management” is 
lower. In contrast, the impact of communi-
cation (F3), relationships within the team 
(F4), the approach to diversity (F8) and 
work overload (F10) is weaker (although 
not statistically significantly) compared 
to the above dimensions. While each of the 
dimensions of the organisational climate 
is important for building engagement, by 
juxtaposing their impact together, it turns 
out that engagement changes significantly 
if flexibility, autonomy, rewards and moti-
vation, the organisation and nature of work, 
and psychological security are at a higher 
level, and if management is at a lower lev-
el. The organisation and nature of work 
(BETA = 0.384), followed by rewards and 

motivation (BETA  = 0.219) and autonomy 
(BETA = 0.192) are testament to the fact that 
the development of solutions that stimulate 
the building of the organisational climate in 
these dimensions is the most important fac-
tor in building employee engagement. The 
six dimensions of the organisational climate 
explained the variability of employee en-
gagement to a significant extent (68.4%).

Organisational engagement

Linear regression analysis confirms a sig-
nificant positive relationship between the 
organisational climate and employee en-
gagement in the organisation (Table 3). An 
organisational climate rating which is high-
er by one point corresponds to an assess-
ment of organisational engagement which 
is higher by an average of 0.853 points (on 
a seven-point scale). The organisational cli-
mate significantly explains the development 
of employee engagement in the organisation 
(63.5% thereof). 

Table 3. Organisational climate and employee engagement in the organisation

Explanatory variables B BETA p

Constant 0.608

Total organisational climate 0.853 0.797 <0.001**

ANOVA F(1; 833) = 1450.0; p < 0.001**

R2 0.635

Corrected R2 0.635

Source: based on research. B – regression coefficient from the sample, BETA – standardised 
regression coefficient, p – probability in the Student t-test or ANOVA, VIF – variance inflation factor

Taking into account the different dimen-
sions of the organisational climate (F1-F9) 
and the work overload (F10), the dimen-
sions F2, F5, F6, F7 and F9 (Table 4) play an 

important role in organisational engagement. 
The higher the organisational climate in 
terms of flexibility, autonomy, rewards and 
motivation, the organisation and nature of 
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work and a sense of psychological security (in 
comparison with the above dimensions, the 
impact of communication, team relations, 
approach to diversity, and work overload are 
insignificant, but management is as well), 
the higher the level of employee engagement 
in the organisation, ceteris paribus. The or-
ganisation and nature of work are the most 

important in this regard (BETA = 0.405). 
The importance of rewards and motivation 
is more than twice as weak (BETA = 0.183). 
This time autonomy plays a weaker role 
(BETA = 0.099) than a sense of psychological 
security and flexibility. The five dimensions 
of the organisational climate explain 66.8% of 
the variability of organisational engagement. 

Table 4. Organisational climate and employee engagement in the organisation

Explanatory variables B BETA p VIF

Constant 0.670 <0.001**

F2. Flexibility 0.111 0.111 0.003** 3.449

F5. Autonomy 0.080 0.099 0.016* 4.143

F6. Rewards and motivation 0.145 0.183 <0.001** 3.819

F7. Organisation and nature of work 0.379 0.405 <0.001** 3.865

F9. Sense of psychological security 0.121 0.116 <0.001** 1.697

ANOVA F(5; 829) = 332.9; p < 0.001**

R2 0.668

Corrected R2 0.666

Source: based on research. B – regression coefficient from the sample, BETA – standardised 
regression coefficient, p – probability in the Student t-test or ANOVA, VIF – variance inflation factor

The results also confirm the importance 
of the organisational climate for the differ-
ent components of organisational engage-
ment (Table 5). Organisational engagement 
in cognitive, behavioural and emotional 
terms is higher when the assessment of the 
organisational climate is higher (an increase 

in the assessment of the organisational cli-
mate by one point is related to the fact that 
cognitive organisational engagement is 
higher by an average of 0.714 points, be-
havioural engagement is higher by an aver-
age of 0.849 points, and emotional engage-
ment is higher by an average of 0.903 points).

Table 5. Organisational climate and employee engagement in the 
organisation – cognitive, behavioural and emotional components

Explanatory variables B BETA p

Cognitive component

Constant 1.775 <0.001**

Total organisational climate 0.714 0.617 <0.001**

ANOVA F(1; 833) = 681.5; p < 0.001**

R2 0.450
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Explanatory variables B BETA p

Corrected R2 0.449

Behavioural component

Constant 0.582 <0.001**

Total organisational climate 0.849 0.747 <0.001**

ANOVA F(1; 833) = 1053.1; p < 0.001**

R2 0.558

Corrected R2 0.558

Emotional component

Constant 0.239 0.073

Total organisational climate 0.903 0.755 <0.001**

ANOVA F(1; 833) = 1107.6; p < 0.001**

R2 0.571

Corrected R2 0.570

Source: based on research. B – regression coefficient from the sample, BETA – standardised 
regression coefficient, p – probability in the Student t-test or ANOVA, VIF – variance inflation factor

By comparing BETA standardised coeffi-
cients as well as the coefficients of determi-
nation, it can be concluded that the organi-
sational climate has the greatest impact on 
the emotional dimension of organisational 
engagement. 

Work engagement

Linear regression analysis confirms a pos-
itive significant relationship between the 

organisational climate and work engage-
ment (Table 6). An assessment of the organ-
isational climate which is higher by 1 point 
corresponds to an assessment of work en-
gagement being higher by an average of 
0.913 points (on a seven-point scale). The 
organisational climate explains the devel-
opment of work engagement of employees 
in international corporations to a significant 
extent, namely 62.4%. 

Table 6. Organisational climate and work engagement

Explanatory variables B BETA p

Constant 0.335

Total organisational climate 0.913 0.790 <0.001**

ANOVA F(1; 833) = 1382.7; p < 0.001**

R2 0.624

Corrected R2 0.624

Source: based on research. B – regression coefficient from the sample, BETA – standardised 
regression coefficient, p – probability in the Student t-test or ANOVA, VIF – variance inflation factor

Taking into account the different di-
mensions of the organisational climate and 
work overload, the dimensions F1, F2, F5, 

F6, F7 and F9 (Table 7) play an important 
role in work engagement. The higher the or-
ganisational climate in terms of flexibility, 
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autonomy, rewards and motivation, the or-
ganisation and nature of work and the sense 
of psychological security, the higher work 
engagement is, ceteris paribus, and the high-
er “management” is (compared to the above 
dimensions, the impact of communication, 
team relations, approach to diversity, and 
work overload is again weaker, i.e. statistical-
ly insignificant), the lower the level of work 
engagement, ceteris paribus. The two di-
mensions of the organisational climate – the 
organisation and nature of work (BETA = 
0.333) and autonomy (BETA = 0.319) – play 

the most important role in this case, followed 
by rewards and motivation (BETA = 0.232). 
The development of solutions to support the 
development of the organisational climate in 
these three areas can contribute most to in-
creasing the work engagement of employees 
in international corporations. The impor-
tance of a sense of psychological security 
(BETA = 0.074) and flexibility (BETA = 0.080) 
is weaker in this case. The six dimensions of 
the organisational climate are explained by 
the variability of work engagement to a sig-
nificant extent – 67.4%. 

Table 7. Organisational climate and work engagement

Explanatory variables B BETA p VIF

Constant 0.616 <0.001**

F1. Management -0.123 -0.138 0.001** 4.647

F2. Flexibility 0.086 0.080 0.033* 3.567

F5. Autonomy 0.278 0.319 <0.001** 4.299

F6. Rewards and motivation 0.198 0.232 <0.001** 4.685

F7. Organisation and nature of work 0.338 0.333 <0.001** 3.882

F9. Sense of psychological security 0.083 0.074 0.006** 1.829

ANOVA F(6; 828) = 285.6; p < 0.001**

R2 0.674

Corrected R2 0.672

Source: based on research. B – regression coefficient from the sample, BETA – standardised 
regression coefficient, p – probability in the Student t-test or ANOVA, VIF – variance inflation factor

The importance of the organisational cli-
mate is also confirmed in terms of different 
components of work engagement (Table 8).
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Table 8. Organisational climate and work engagement – cognitive component

Explanatory variables B BETA p

Cognitive component

Constant 0.934 <0.001**

Total organisational climate 0.831 0.748 <0.001**

ANOVA F(1; 833) = 1055.4; p < 0.001**

R2 0.559

Corrected R2 0.558

Behavioural component

Constant 0.140 0.146

Total organisational climate 0.956 0.745 <0.001**

ANOVA F(1; 833) = 1037.4; p < 0.001**

R2 0.555

Corrected R2 0.554

Emotional component

Constant 0.094 0.544

Total organisational climate 0.937 0.719 <0.001**

ANOVA F(1; 833) = 892.4; p < 0.001**

R2 0.517

Corrected R2 0.517

Source: based on research. B – regression coefficient from the sample, BETA – standardised 
regression coefficient, p – probability in the Student t-test or ANOVA, VIF – variance inflation factor

From the cognitive, behavioural and 
emotional perspectives, work engagement is 
higher when the assessment of the organisa-
tional climate is as well. An increase in the 
assessment of the organisational climate 
by one point is associated with the fact that 
cognitive work engagement is higher by an 
average of 0.831 points, behavioural engage-
ment is higher by an average of 0.956 points, 
and emotional engagement is higher by an 
average of 0.937 points. At the same time, 
the organisational climate has the greatest 
impact on behavioural work engagement. 

In the analysis of the above results, 
particular attention is paid to the adverse 
impact (the regression coefficient is nega-
tive) of the dimension of management on 

total engagement and work engagement. It 
could be assumed that a positive relation-
ship with one’s superior, including his or 
her management style, support, knowledge 
of requirements and trust, should trans-
late into greater employee engagement. 
However, it turns out that although a high-
er assessment of management as a climate 
dimension is associated with a higher level 
of organisational engagement, work en-
gagement and overall engagement (correla-
tion coefficients are high and statistically 
significant), if the impact of all dimensions 
together (regression analysis) is analysed, 
the dimension of management shows the 
opposite impact on the overall level of em-
ployee engagement and work engagement. 



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 324

An explanation in terms of statistical 
analysis may be the strong correlation of 
this subscale with the others because the 
importance of management also fits into 
other dimensions, such as rewards and mo-
tivation, autonomy, f lexibility or commu-
nication. The following dimensions have 
also been found to have a less significant 
impact on employee engagement: commu-
nication, team relationships, and an ap-
proach to diversity. 

Conclusions
The results of the empirical research clear-
ly showed a strong positive relationship 
between the organisational climate and 
organisational and work engagement. This 
relationship is approximately linear, which 
means that employees who positively as-
sess the organisational climate are more 
engaged in both work and the organisation. 
The high value of the coefficient of determi-
nation (R2 = 0.647) indicates that the organ-
isational climate explains overall employee 
engagement to a significant extent (approx. 
65%), and it explains 63.5% of employee en-
gagement in the organisation and 62.4% of 
work engagement.

Work engagement from the cognitive, 
behavioural and emotional perspectives is 
higher when the assessment of the organi-
sational climate is higher. At the same time, 
the organisational climate has the greatest 
impact on the behavioural dimension of 
work engagement. Similarly, organisation-
al engagement from cognitive, behavioural 
and emotional perspectives is higher when 
the assessment of all dimensions of the or-
ganisational climate is more positive, with 
the strongest relationship being that be-
tween the climate and the emotional com-
ponent of organisational engagement.

The dimensions of the organisational cli-
mate that are most closely related to over-
all employee engagement can be identified, 
namely the organisation and nature of work, 

autonomy, rewards and motivation, f lexi-
bility, a sense of psychological security and 
management. 

Although each of the dimensions of the 
organisational climate is important for 
building engagement (as indicated by the 
individual values of the correlation coeffi-
cient), when their collective impact is con-
sidered, it turns out that engagement (in 
total) is higher if dimensions such as the 
organisation and nature of work (BETA = 
0.384), rewards and motivation (BETA = 
0.219), autonomy (BETA = 0.192), f lexibility 
(BETA = 0.106), and a sense of psychological 
security (BETA = 0.107), are assessed lower, 
but also if the management dimension is as-
sessed lower as well (BETA = -0,089). 

The higher employee engagement in the 
organisation is, the better the organisation-
al climate in terms of f lexibility (BETA = 
0.111), autonomy (BETA = 0.099), rewards 
and motivation (BETA = 0.183), the organ-
isation and nature of work (BETA = 0.405) 
and the sense of psychological security 
(BETA = 0.116). In turn, the higher work 
engagement is, the better the organisational 
climate is assessed in terms of the organisa-
tion and the nature of work (BETA = 0.333), 
autonomy (BETA = 0.319), rewards and mo-
tivation (BETA = 0.232), f lexibility (BETA = 
0.080), and the sense of psychological secu-
rity (BETA = 0.074); but also, as in the case 
of total engagement, if the dimension of 
management is lower (BETA = -0.138)*.

A deeper knowledge of the importance of 
the organisational climate in building em-
ployee engagement should translate into the 
selection of appropriate ways of shaping it. 
The proper identification of the prevailing 
climate provides knowledge of crucial ar-
eas identified by employees, and corrective 
actions taken can contribute to improving 
the comfort of employees, and consequently 
improve the functioning of the company. It 
is therefore worth searching for opportuni-
ties to influence engagement through the 
organisational climate. 
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Abstract
A major shift has been observed recently in the transport 
industry due in no small part to the COVID-19 pandemic. 
The purpose of this paper was to determine the changes 
that occurred on the cargo transport market during that 
period. In order to examine these changes, an analy-
sis of which mode of transport was most popular in the 
European Union during 2019-2021 was conducted. For this 
purpose, a comparative analysis of secondary data which 
demonstrated whether the proportions of specific modes 
of transport in the overall volume of cargo shipments were 
similar before the declaration of the COVID-19 pandemic 
and during the time when the pandemic unfolded was car-
ried out. The results of the study confirmed the prevalence 
of road transport, and the market position of that mode of 
transport was further strengthened during the pandemic. 
The review further covered the shifts in the proportions of 
the specific modes of transport in the EU member states 
during the study period. The review established that these 
shifts were comparable across all the member states, even 
though the most dramatic change occurred with regard 
to road transport. Finally, a linear regression model was 
developed to investigate whether a linear relationship ex-
ists between the volume of cargo shipments undertaken by 
means of road transport and the external and internal fac-
tors defined in the literature on the subject as having had 
the greatest impact on the transport services market.

Key words
transport, cargo transport in the European Union, 
COVID-19 pandemic.

Introduction
The paper takes up the subject of car-
go transport in the European Union 

immediately after the declaration of the 
COVID-19 pandemic and during the 
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subsequent period of that pandemic. The 
majority of the existing body of research 
published during that period and relating 
to the subject matter of this study focused 
on the presentation of the situation in air 
and sea transport in Asian countries. The 
authors of this paper, on the other hand, 
intended to present the changes that oc-
curred in all modes of cargo transport in 
specific European Union member states. 
Not only did the study demonstrate the 
restructuring of cargo transport in the 
European Union, but it also identified the 
mode of transport which underwent the 
most rapid transformation. In addition, 
the authors decided to examine whether 
a statistically significant linear relation-
ship existed between the external and in-
ternal factors defined in the literature as 
having had the greatest impact on cargo 
transport before the pandemic. These sta-
tistics were developed for one of the most 
popular European modes of transport, 
namely road transport.

1. Literature review
Transport means the movement of people 
or cargo from a starting point to a desti-
nation using adequate means of transport 
for the specific modes of transport. In 
light of the subject matter of this article, 
special attention is paid further in the pa-
per to one type of transport, specifically 
cargo transport, which plays an import-
ant part in the economy (Pawlak, 2015; 
Sośniak and Szkutnik, 2020) as it stimu-
lates economic growth. At the same time, 
it should be noted that economic growth 
strongly affects cargo transport as well 
(Kulpa, 2009). What can be inferred from 
the above is that any changes affecting the 
economy are also relevant to transport, 
while any disruptions to transport pro-
cesses determine the economic situation. 
Hence, it should be noted at this point that 

the relationship between transport and 
economic growth is multifaceted, com-
plex, and dynamic, shifting along with 
the changes that take place in the more or 
less distant environment (Bernacki, 2010). 
Demand for transport services is therefore 
not only formed on the national level but 
also on the European (Suproń, 2016) and 
global levels.

In addition to the prevailing economic 
situation, there are other factors influenc-
ing the demand for transport services as 
well. Among all the determinants of trans-
port services, external, internal and insti-
tutional factors are mentioned (Pawłowska, 
2009; Pawłowska, 2015). External fac-
tors obviously include factors originat-
ing from outside the transport sector. In 
this case, one should primarily mention 
the fuel and energy market (Kozłowski 
et al., 2016; Dieaconescu et al., 2022), the 
aforementioned condition of the econo-
my, demographic changes, technological 
changes and social changes (Kulińska et 
al., 2018; Grondys et al., 2021). The factors 
from inside the transport sector include 
the changes occurring within the infra-
structure (Banerjee et al., 2020; Gnap et al., 
2021; Daroń, 2022) as well as the changes 
in the technologies employed in transport 
(e.g. in vehicles, fuels, infrastructure facili-
ties, etc.). Institutional factors, on the other 
hand, are the drivers of transport business 
decisions as well as the development of the 
transport sector stemming from the poli-
cies pursued (Pawłowska, 2015; Berg, 2017).

The empirical part of the article focus-
es on the external and internal growth 
factors applicable to transport. Taking 
the aforementioned areas of influence 
into account, secondary EUROSTAT data 
were reviewed. This was followed by the 
selection of quantitative data which best 
represent the studied area of influence. 
Consequently, a list was produced which is 
presented in Table 1.
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Table 1. Groups of external and internal factors determining the market  
for transport services with corresponding quantitative variables defining 

the specific areas of influence

Specification of 
factors

Area of influence of the specific 
group of factors

Numerical data representing the area of influence 
of the specific group of factors

External factors

Fuel and energy market

•	� Oil and oil products supplied to the domestic 
market;

•	 Petrol stocks;
•	 Diesel stocks.

State of the economy
•	 Gross Domestic Product (GDP);
•	 GDP per capita;
•	 Harmonised Index of Consumer Prices (HICP);

Demographic changes
•	 Total fertility rate;
•	 Crude death rate.

Technology changes

•	� Research and development expenditure,  
in million €;

•	� Research and development expenditure,  
in € per capita;

•	 Internet access in households.

Social changes
•	 Population;
•	 Unemployment rate.

Internal factors

Transport infrastructures  
(differ by mode of transport)

•	 Length of railway lines;
•	 Length of motorways.

Volume of shipments  
(differs by mode of transport)

•	 Cargo transport by rail;
•	 Road transport of cargo;
•	 Inland waterway cargo transport;
•	 Cargo transport by sea;
•	 Cargo and mail transport by air.

Source: own research

The data presented in Table 1 were used 
to estimate the linear regression mod-
el. 13 different data types were allocated 
to external transport determinants, while 
seven types of quantitative data were dis-
tinguished among the internal drivers. The 
areas of influence identified could be de-
scribed with a higher volume of numerical 
data. However, the authors of the article 
placed emphasis on the completeness of the 
selected data and on the data referring to the 
2013-2021 perspective.

Two events had the greatest impact on 
the cargo transport sector during the last 

two decades. The first of these was the 
global economic crisis on the financial and 
banking markets, which peaked during 
2008-2009 (Kłos, 2009) and which greatly 
affected the global economy, thus having 
an impact on the condition of the transport 
industry. The other occurrence that had 
a significant impact on cargo transport ser-
vice providers was the COVID-19 pandem-
ic (Nundy et al., 2021; Zhang et al., 2021; 
Mofijur et al., 2021), declared by the World 
Health Organization (WHO) on 11 March 
2020. For a certain time, the pandemic led 
to a partial shutdown of the economies of 
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many countries (Gomes and Lopes, 2022; 
Ahmed et al., 2020), disrupting mobility 
and transport (Rovňák et al., 2022) and 
bringing about significant changes on 
the freight transport market (Łącka and 
Suproń, 2021).

Since 2020, research papers have be-
gun to mention the impact the pandemic 
has had on transport. Initially, researchers 
from various parts of the world would fo-
cused on analysing the effect of COVID-19 
on air transport (e.g. Nižetić, 2020; Li, 
2020; Yong-feng et al., 2020; Rahman et al., 
2020; Robinson et al., 2020; Forsyth et al., 
2020; Serrano and Kazda, 2020). Besides 
that, a large volume of articles studied the 
effect of the pandemic on the transport 
preferences and behaviours of the general 
population (Labonté-LeMoyne et al., 2020; 
Chan et al., 2020; Barbieri et al., 2020; Song 
and Choi, 2020; Wielechowski et al., 2020; 
Navickas et al., 2022), while cargo trans-
port matters were only rarely mentioned 
(Choi and Park, 2020). More papers on car-
go transport were published in 2021. Again, 
the emphasis in these papers was primar-
ily on air transport (Shaban et al., 2021; 
Bartle et al., 2021; Bierwirth et al., 2021), 
followed by sea transport (Narasimha et 
al., 2021; Rahmawan Destyanto et al., 2021; 
Delibasic, 2022). However, research on the 
impact of the pandemic on road trans-
port has recently been published (Fang, 
2021; Gabedavaa and Khvedelidzeb, 2021). 
During the following years (2022-2023), 
research papers were published on cargo 
transport in Europe as well (Zaharia et al., 
2022, Settembri and Kumar, 2023; Elbert 
et al., 2023). What was clearly missing 
was a publication describing the chang-
es that occurred in cargo transport in the 
European Union, which would cover the 
changes of their structure during the cru-
cial period after the declaration of the 
COVID pandemic. This article was devel-
oped by the authors focusing on an exam-
ination of that particular period.

2. Methodology 
The research for this paper covered car-
go transport in the European Union. The 
purpose of the research was to present the 
changes that occurred in cargo transport 
during the period of the COVID-19 pan-
demic and to determine whether a statisti-
cally significant relationship exists between 
the external and internal factors relevant 
to this mode of transport.

The main research problems have been 
stated as follows: 
	• What were the changes in the propor-

tions of specific modes of transport 
in cargo shipments in 2020 compared 
to 2019?

	• Does a statistically significant depen-
dence exist between the volume of ship-
ments carried in cargo transport and the 
external and internal factors affecting 
the transport services market?

Certain research hypotheses have been 
developed on the basis of the research 
problems.

The first primary hypothesis was as 
follows:
H1: � The utilisation of specific modes of 

transport as percentages of the en-
tire volume of cargo shipments in the 
European Union in 2020 (the year in 
which the COVID-19 pandemic was 
declared) did not change significantly 
in comparison to 2019 (the year preced-
ing the pandemic).

This hypothesis was extended with a sec-
ondary hypothesis, as follows:
H1.1: � The changes in the proportions of 

specific modes of transport within 
the entire volume of cargo shipments 
were similar across the European 
Union member states.

Another research hypothesis is also de-
fined in the article, as follows:
H2: � A linear relationship exists between 

the volume of shipments carried with-
in the territory of the European Union 
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and the quantitative data representing 
the external and internal drivers of the 
transport service market.

The following secondary hypotheses 
were defined on the basis of the second pri-
mary hypothesis:

H2.1: � A linear relationship exists be-
tween the dependent variable, i.e. 
the volume of shipments carried 
by road, and the predictors, i.e. the 
quantitative data representing the 
external factors affecting cargo 
transport in the European Union;

H2.2: � A linear relationship exists be-
tween the dependent variable, i.e. 
the volume of shipments carried 
by road, and the predictors, i.e. the 
quantitative data representing the 
internal factors affecting cargo 
transport in the European Union;

One of the quantitative research meth-
ods, i.e. document analysis, was used in the 
course of verifying the first research hy-
pothesis. Among the documents covered 

by the analysis were data published on the 
official Web pages of the Statistical Office 
of the European Union (EUROSTAT) and 
the Central Statistical Office of the Republic 
of Poland (GUS). The use of secondary data 
originating from the aforementioned sourc-
es and the application of the linear regres-
sion model facilitated the verification of the 
second research claim.

3. Research results
3.1. Analysis of secondary data
The research was divided into two stages. 
Stage one covered the analysis of second-
ary data, including the volume of cargo 
shipments in the European Union member 
states measured in thousands of tonnes. 
In the course of the analysis, the structure 
of cargo shipments in 2019 and 2020 (the 
year before and immediately after the dec-
laration of the COVID-19 pandemic by the 
WHO) was determined; the results are pre-
sented in Table 2.

Table 2. Structure of cargo shipments in the EU member states by mode of transport 
during 2019-2020

Mode of transport 2019 2020 Change in 2020 vs. 2019 
[pp.]

Road 52.0% 53.3% 1.30

Rail 12.0% 11.5% -0.50

Pipeline 3.0% 2.8% -0.20

Inland waterway 4.1% 4.0% -0.10

Sea 28.8% 28.2% -0.60

Air 0.1% 0.1% 0.00

Source: own research based on Żegluga śródlądowa w Polsce w latach 2020 i 2021 [Inland shipping 
in Poland in 2020 and 2021] (2022), Główny Urząd Statystyczny, Urząd Statystyczny w Szczecinie 

[Central Statistical Office of the Republic of Poland, Statistical Office in Szczecin], Warszawa, 
Szczecin, 2022, Ośrodek Statystyki Morskiej [Maritime Statistics Centre], p. 81

Considering the data presented in Table 2, 
it is reasonable to draw the conclusion that, 
across all modes of cargo transport, road 

transport accounted for the highest pro-
portion of total transport in both the years 
covered by the analysis, followed by sea, rail, 
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inland navigation, pipeline, and air trans-
port. By comparing the structure of car-
go shipping across all modes of transport 
during the two years of analysis, a relative 
increase was noticed only in the case of 
road transport, in this case by 1.3 percent-
age points. Decreases were recorded for sea 
transport (-0.6 pp.), rail transport (-0.5 pp.), 
pipeline transport (-0.2 pp.) and inland wa-
ter transport (-0.1 pp.). Only for air trans-
port did the situation remain unchanged. 
The results of the study have brought about 
the positive verification of the first research 
hypothesis, namely that the percentages of 
specific modes of transport across the entire 
volume of cargo shipments in the European 
Union in 2020 (the year in which the 
COVID-19 pandemic was declared) did not 
change significantly in comparison to 2019 
(the year preceding the pandemic).

The next stage of research aimed to ver-
ify whether the change in proportions of 
specific modes of transport in terms of the 
overall cargo shipping volume, defined 
in percentage points, was similar across 
all the member states of the European 
Union. This task involved gathering the 
available data on cargo shipments for the 
particular modes of transport, measured 
in thousands of tonnes. The structure of 
shipments was determined in the 27 EU 
member states on this basis. Afterwards, 
the estimated percentages were compared, 
taking the years 2019, 2020 and 2021 into 
account. The assumption was that a mi-
nor difference between the values would 
be present when the gap is lower or equal 
to 10 percentage points. The gap was de-
termined on the basis of the following 
formula:

R = xmax – xmin

where x is the difference between the stud-
ied variables, given in percentage points.

Shipments of cargo by road were re-
viewed first (Table 3). The list comprises 

26 member states as the volumes of cargo 
shipped by road were not available for Malta 
for the period of analysis.

Table 3. Cargo shipments by road transport as percentages of total cargo shipments 
in the European Union member states and the difference in percentages during the 

period of analysis

EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]

Belgium 39.50% 39.06% 37.80% -0.44 -1.26

Bulgaria 59.78% 66.30% 69.47% 6.52 3.17

Czechia 81.58% 81.99% 81.87% 0.41 -0.12

Denmark 61.09% 63.35% 62.21% 2.26 -1.14

Germany 77.09% 78.09% 76.92% 1.00 -1.17

Estonia 32.43% 30.30% 31.53% -2.13 1.23

Ireland 74.67% 72.91% 73.76% -1.76 0.85

Greece 64.47% 61.85% 60.31% -2.62 -1.54
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EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]

Spain 73.45% 74.46% 75.46% 1.01 1.00

France 76.09% 76.77% 77.75% 0.68 0.98

Croatia 63.07% 61.60% 62.87% -1.47 1.27

Italy 57.70% 58.54% 58.11% 0.84 -0.43

Cyprus 79.74% 77.65% 79.79% -2.09 2.14

Latvia 41.66% 52.78% 56.77% 11.12 3.99

Lithuania 45.71% 48.35% 50.88% 2.64 2.53

Luxembourg 82.55% 81.37% 81.40% -1.18 0.03

Hungary 73.23% 71.96% 75.57% -1.27 3.61

Netherlands 40.57% 41.92% 41.17% 1.35 -0.75

Austria 72.83% 72.51% 73.27% -0.32 0.76

Poland 79.73% 80.60% 80.41% 0.87 -0.19

Portugal 61.41% 59.29% 60.86% -2.12 1.57

Romania 62.79% 66.57% 67.30% 3.78 0.73

Slovenia 67.58% 70.67% 70.99% 3.09 0.32

Slovakia 75.16% 74.99% 73.45% -0.17 -1.54

Finland 62.87% 63.85% 64.36% 0.98 0.51

Sweden 65.23% 66.46% 66.76% 1.23 0.30

R 13.74 5.53

Source: own research based on EUROSTAT data

Compared to 2019, the largest negative 
difference for the percentage of road trans-
port in all cargo shipping volume in 2020 
was observed for Greece, at a level of -2.62 
pp. The most significant decrease during 
2020-2021, on the other hand, was recorded 
for Slovakia, at -1.54 pp. The largest growth 
in percentage terms in both the first and the 
second period of analysis occurred in Latvia, 
initially 11.12 pp., and subsequently 3.99 pp. 
It should be noted that in 2019 and 2020, the 

gap for all the established values was at 13.74, 
whereas it was 5.53 for 2020 and 2021. It 
may therefore be concluded that the change 
in proportions of the particular modes of 
transport in cargo shipments in the member 
states was diverse in the first period of ana
lysis, whereas this diversity was only slight 
in the second period.

Subsequently, rail transport data were 
analysed, the results of which are presented 
in Table 4.
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Table 4. Cargo shipments by rail transport as percentages of total cargo shipments 
in the European Union member states and the difference in percentages during the 

period of analysis

EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]
Bulgaria 7.80% 7.97% 7.97% 0.17 0.00

Czechia 15.99% 16.21% 16.29% 0.22 0.08

Denmark 3.10% 3.06% 2.52% -0.04 -0.54

Germany 8.75% 8.14% 9.00% -0.61 0.86

Estonia 24.39% 20.57% 25.43% -3.82 4.86

Ireland 0.16% 0.23% 0.20% 0.07 -0.03

Spain 1.25% 1.13% 1.15% -0.12 0.02

France 4.28% 4.23% 4.46% -0.05 0.23

Croatia 11.23% 11.44% 11.23% 0.21 -0.21

Italy 5.56% 5.68% 6.13% 0.12 0.45

Latvia 23.44% 16.78% 15.16% -6.66 -1.62

Lithuania 25.03% 24.13% 22.97% -0.90 -1.16

Luxembourg 6.58% 6.57% 6.27% -0.01 -0.30

Hungary 18.89% 19.85% 17.53% 0.96 -2.32

Netherlands 2.51% 2.45% 2.50% -0.06 0.05

Austria 18.58% 18.95% 18.84% 0.37 -0.11

Poland 12.37% 11.73% 12.10% -0.64 0.37

Portugal 3.69% 3.81% 3.75% 0.12 -0.06

Romania 14.39% 12.40% 12.60% -1.99 0.20

Slovenia 16.13% 15.08% 14.60% -1.05 -0.48

Slovakia 18.64% 18.48% 23.69% -0.16 5.21

Finland 8.94% 9.36% 9.98% 0.42 0.62

Sweden 9.90% 9.76% 9.82% -0.14 0.06

R 7.62 7.53

Source: own research based on EUROSTAT data

Four member states were not included 
in the analysis of statistical data in this case. 
Malta and Cyprus do not have railway sys-
tems, whilst data was unavailable for Belgium 
and Greece. The most significant negative 
shift in the proportion of rail transport with-
in cargo shipments during 2019-2020 was 

observed in Latvia, while the largest posi-
tive shift occurred in Hungary. In as many 
as 15 cases, the negative or positive shift did 
not exceed 0.5 percentage points. Moreover, 
based on the research assumptions, the gap 
of 7.62 between the analysed values provides 
grounds for inferring that the changes in the 
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proportions of specific modes of transport 
in the overall volume of cargo shipments in 
the member states were insignificant during 
2019-2020. The difference for 2020-2021 was 
7.53, which is another indication of minor 
shifts in the proportion of rail transport in 
the total volume of cargo shipments in the EU 
member states. Interestingly, following the 
initial increase of the share of such shipments 
in 2019-2020 in Hungary, this proportion re-
corded the largest decrease in the subsequent 

period of analysis, by 2.32 percentage points. 
On the other hand, following a minor de-
cline in the significance of rail transport in 
Slovakia during the first period of analysis, 
the change in this area was highest in the sub-
sequent interval, at 5.21.

Another mode of transport studied was 
inland waterway transport, for which data 
from 17 EU member states were available for 
analysis. The results of the analysis are pre-
sented in Table 5.

Table 5. Cargo shipments by inland water transport as percentages of total cargo 
shipments in the European Union member states and the difference in percentages 

during the period of analysis

EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]
Belgium 21.66% 22.32% 22.61% 0.66 0.29

Bulgaria 9.63% 9.21% 7.99% -0.42 -1.22

Czechia 0.13% 0.07% 0.06% -0.06 -0.01

Germany 4.93% 4.71% 4.83% -0.22 0.12

France 2.99% 2.85% 2.67% -0.14 -0.18

Croatia 5.05% 5.40% 4.84% 0.35 -0.56

Italy 0.02% 0.05% 0.06% 0.03 0.01

Lithuania 0.01% 0.00% 0.07% -0.01 0.07

Luxembourg 9.60% 10.42% 10.50% 0.82 0.08

Hungary 3.11% 3.37% 2.76% 0.26 -0.61

Netherlands 21.03% 21.38% 21.65% 0.35 0.27

Austria 1.54% 1.60% 1.50% 0.06 -0.1

Poland 0.15% 0.14% 0.11% -0.01 -0.03

Romania 8.14% 7.62% 7.05% -0.52 -0.57

Slovakia 2.58% 2.67% 2.85% 0.09 0.18

Finland 0.12% 0.12% 0.14% 0.00 0.02

Sweden 0.09% 0.13% 0.28% 0.04 0.15

R 1.34 1.51

Source: own research based on EUROSTAT data

Upon consideration of the changes in the 
proportions of inland waterway transport 
to overall cargo shipping in the European 

Union during 2019-2020, the largest nega-
tive shift occurred in Romania, while the 
largest positive shift was in Luxembourg. 
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During 2020-2021 Belgium had the most 
significant positive change and Bulgaria had 
the greatest negative shift. For the first peri-
od of analysis, the gap between the analysed 
values was at 1.34, followed by 1.51 for the 
second period. Hence, we may infer that, as 

in the case of rail transport, the change in 
inland waterway shipments as a proportion 
of the total volume of cargo transport was 
insignificant as well.

Another mode of transport reviewed was 
transport by sea (Table 6).

Table 6. Cargo shipments by maritime transport as percentages of total cargo 
shipments in the European Union member states and the difference in percentages 

during the period of analysis

EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]

Belgium 38.64% 38.40% 39.30% -0.24 0.90

Bulgaria 16.17% 12.29% 11.29% -3.88 -1.00

Denmark 34.13% 32.50% 34.18% -1.63 1.68

Germany 7.08% 6.90% 7.16% -0.18 0.25

Estonia 43.16% 49.12% 43.03% 5.96 -6.09

Ireland 25.10% 26.78% 25.97% 1.68 -0.82

Greece 35.41% 38.13% 39.66% 2.73 1.53

Spain 23.67% 23.11% 22.13% -0.56 -0.97

France 14.07% 13.97% 13.09% -0.09 -0.88

Croatia 16.00% 16.34% 16.01% 0.34 -0.33

Italy 29.95% 29.45% 29.53% -0.50 0.08

Cyprus 20.17% 22.28% 20.14% 2.11 -2.14

Latvia 33.35% 29.37% 27.64% -3.99 -1.73

Lithuania 23.69% 23.27% 22.21% -0.42 -1.06

Malta 99.77% 99.77% 99.53% 0.00 -0.24

Netherlands 35.78% 34.15% 34.58% -1.63 0.43

Poland 4.97% 4.76% 4.92% -0.21 0.16

Portugal 33.62% 35.89% 34.38% 2.28 -1.51

Romania 12.99% 11.79% 11.65% -1.20 -0.14

Slovenia 16.28% 14.24% 14.40% -2.04 0.16

Finland 28.01% 26.62% 25.47% -1.39 -1.15

Sweden 24.76% 23.63% 23.13% -1.13 -0.50

R 9.94 7.77

Source: own research based on EUROSTAT data
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Minor changes in the proportions of sea 
transport were recorded in the first and sec-
ond study intervals. The gap of the values 
was 9.94 percentage points and at 7.77 pp., re-
spectively. This proportion grew most signifi-
cantly during 2019-2020 in Estonia, to reach 
5.96 pp. However, in the same member state, 
the growth in the relative use of this type of 
transport fell by as much as 6.09 pp. during 
2020-2021, to ultimately reach a lower val-
ue than before the WHO declaration of the 

pandemic. A 3.98 pp. decrease was recorded 
for Latvia in the first period of analysis, while 
the largest growth in the second period of 
analysis occurred in Denmark. However, this 
growth was offset by a decrease in the relative 
proportion during 2019-2020.

The least significant percentage shifts 
occurred for air transport. The gaps defined 
for this mode of transport would equal 0.40 
and 0.24 in the first and second period of 
analysis, respectively (Table 7).

Table 7. Cargo shipments by air transport as percentages of total cargo shipments 
in the European Union member states and the difference in percentages during the 

period of analysis

EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]

Belgium 0.19% 0.23% 0.28% 0.04 0.05

Bulgaria 0.02% 0.01% 0.01% -0.01 0.00

Czechia 0.02% 0.01% 0.02% -0.01 0.01

Denmark 0.09% 0.06% 0.09% -0.03 0.03

Germany 0.11% 0.11% 0.13% 0.00 0.02

Estonia 0.01% 0.01% 0.01% 0.00 0.00

Ireland 0.07% 0.07% 0.07% 0.00 0.00

Greece 0.02% 0.02% 0.02% 0.00 0.00

Spain 0.04% 0.03% 0.04% -0.01 0.01

France 0.11% 0.10% 0.11% -0.01 0.01

Croatia 0.01% 0.01% 0.01% 0.00 0.00

Italy 0.06% 0.05% 0.06% -0.01 0.01

Cyprus 0.09% 0.07% 0.07% -0.02 0.00

Latvia 0.01% 0.01% 0.02% 0.00 0.01

Lithuania 0.01% 0.01% 0.01% 0.00 0.00

Luxembourg 1.27% 1.64% 1.84% 0.37 0.20

Hungary 0.03% 0.03% 0.04% 0.00 0.01

Malta 0.23% 0.23% 0.47% 0.00 0.24

Netherlands 0.10% 0.10% 0.11% 0.00 0.01

Austria 0.04% 0.03% 0.04% -0.01 0.01
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EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]

Poland 0.01% 0.01% 0.01% 0.00 0.00

Portugal 0.08% 0.06% 0.07% -0.02 0.01

Romania 0.01% 0.01% 0.01% 0.00 0.00

Slovenia 0.01% 0.01% 0.01% 0.00 0.00

Slovakia 0.01% 0.01% 0.01% 0.00 0.00

Finland 0.05% 0.04% 0.04% -0.01 0.00

Sweden 0.02% 0.02% 0.02% 0.00 0.00

R 0.40 0.24

Source: own research based on EUROSTAT data

Upon reviewing the data presented in 
Table 7, it may be concluded that air transport 
was least susceptible to changes in the use of 
this mode of transport as a proportion of the 
overall cargo shipped across the European 
Union during 2019-2021. Moreover, no de-
crease in this percentage was recorded in any 
of the Member States in the second period of 
analysis. In the first period of study, the most 
significant drop occurred in Denmark, but 
this change in proportion was balanced by 

a subsequent increase in the following period. 
The highest increase in 2019-2020 occurred 
in Luxembourg (0.37 pp.) and in 2020-2021 
in Malta (0.24 pp.).

The official EUROSTAT Web pages pres-
ent the data illustrating the volumes of cargo 
shipments in transport via pipelines for sev-
enteen member states. On the basis of such 
data, the use of this mode of transport as 
a percentage of the overall volume of cargo 
transport was determined (Table 8).

Table 8. Cargo shipments by pipeline as percentages of total cargo shipments in the 
European Union member states and the difference in percentages during the period of 

analysis

EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]

Bulgaria 6.60% 4.22% 3.27% -2.38 -0.95

Czechia 2.29% 1.72% 1.77% -0.57 0.05

Denmark 1.59% 1.02% 1.00% -0.57 -0.02

Germany 2.05% 2.05% 1.97% 0.00 -0.08

Greece 0.11% 0.00% 0.00% -0.11 0.00

Spain 1.59% 1.28% 1.22% -0.31 -0.06

France 2.47% 2.08% 1.92% -0.39 -0.16

Croatia 4.64% 5.21% 5.04% 0.57 -0.17
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EU Member State 2019 2020 2021
2020-2019 percentage 

difference 
[pp.]

2021-2020 percentage 
difference 

[pp.]

Italy 6.72% 6.23% 6.11% -0.49 -0.12

Latvia 1.53% 1.06% 0.41% -0.47 -0.65

Lithuania 5.56% 4.23% 3.86% -1.33 -0.37

Hungary 4.74% 4.79% 4.10% 0.05 -0.69

Austria 7.01% 6.90% 6.35% -0.11 -0.55

Poland 2.77% 2.77% 2.46% 0.00 -0.31

Portugal 1.21% 0.95% 0.93% -0.26 -0.02

Romania 1.68% 1.60% 1.40% -0.08 -0.20

Slovakia 3.61% 3.85% 0.00% 0.24 -3.85

R 2.95 3.90

Source: own research based on EUROSTAT data

For transport via pipelines, the gap deter-
mined for the two periods of analysis was in-
significant as well, at 2.95 percentage points 
and 3.9 pp., respectively. During 2019-2020, 
the largest positive shift of 0.57 pp. occurred 
in Croatia. In 2020 and 2021, on the other 
hand, this growth rate was at 0.05 pp. in the 
Czech Republic. The most significant de-
creases were recorded for Bulgaria during 
the first period (-2.39 pp.) and for Slovakia 
during the second period (-3.85 pp.).

The results of the study provided 
grounds for the positive verification of one 
of the specific hypotheses, stating that the 
changes in proportions of specific trans-
port modes within the entire volume of 
cargo shipments were similar across the 
European Union member states. For all 
specific cases, there was a minor shift in 
the proportions of specific modes of trans-
port in the overall cargo shipping volume, 
at less than 10 percentage points. However, 
it should be emphasised that as we anal-
yse the gap defined for the difference in 
percentages during the specific periods 
for the EU member states, the most prom-
inent changes occurred in 2020 in the 
case of road transport. It may therefore 

be concluded that this mode of transport 
was most susceptible to the impact of the 
COVID-19 pandemic.

3.2. Linear regression model

The second stage of research aimed to pro-
duce an answer to the second research ques-
tion of whether a statistically significant 
dependence between the volume of car-
go transport shipments and the external 
and internal factors affecting the market 
of transport services exists. In order to ar-
rive at an answer to that research question, 
a second research hypothesis was stated as 
follows: a linear relationship exists between 
the volume of shipments carried within the 
territory of the European Union and the 
quantitative data representing the external 
and internal drivers of the transport ser-
vice market. Whereas road transport played 
an essential role in shipping cargo in the 
European Union during the study periods, 
this mode of transport was taken into ac-
count in the process of gathering data and 
building a linear regression model.

External factors, i.e. 13 types of quanti-
tative data representing five areas of influ-
ence, were analysed first. A linear regression 
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model was used to investigate the existence 
of a linear relationship between variables. 

The general form of the model can be shown 
in the following formula:

Yt = α0 + α1X1 + ε1

In this model, the value of α1 tells us how 
many units the response variable Y will 
change by if the explanatory variable X in-
creases by one unit.

At first, an explanation of variable Y 
was attempted, i.e. the volume of cargo 
shipments by road transport in particular 
European Union member states (measured 
in thousands of tonnes) during the period of 
2013-2021, depending on predictors such as:
  X1  – �oil and oil products supplied to the 

domestic market;
  X2  – �petrol stocks;
  X3  – �diesel stocks;
  X4  – �Gross Domestic Product (GDP);

  X5  – �GDP per capita;
  X6  – �Harmonised Index of Consumer 

Prices (HICP);
  X7  – �total fertility rate;
  X8  – �crude death rate.
  X9  – �research and development expendi-

ture, in million €;
X10  – �research and development expendi-

ture, in € per capita;
X11  – �Internet access in households;
X12  – �population;
X13  – �unemployment rate.

For the specified explanatory variables, 
coefficients of variation were calculated on 
the basis of the following formula:

� � 𝑠𝑠
𝑥𝑥𝑥 ∙ 100%

where:
V – coefficient of variation
s – standard deviation

x– – arithmetic mean of the variable value
The calculations for the variables under 

consideration are shown in Table 9.

Table 9. Linear regression model explanatory variables for external factors – selected 
descriptive statistics

Variable X Arithmetic mean Standard deviation Coefficient of variation

X1 481,207.88 21,379.81 4.44%

X2 14,610.00 417.73 2.86%

X3 49,677.64 3,172.45 6.39%

X4 29,078.89 2,174.38 7.48%

X5 100.00 0.00 0.00%

X6 102.72 3.28 3.19%

X7 1.54 0.02 1.42%

X8 4,715,158.44 318,710.72 6.76%

X9 282,427.81 30,765.35 10.89%

X10 634.37 66.37 10.46%

X11 85.49 5.32 6.22%

X12 445,036,453.00 2,073,053.53 0.47%

X13 8.77 1.82 20.78%

Key: Explanatory variables which were included in the estimated form of the linear regression model.

Source: own research findings
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Following the analysis of the coefficients 
of variation, it has been determined that only 
three explanatory variables could be includ-
ed in the modelling process in this case. The 
assumption was that in order for the explana-
tory variables to be included in the model, the 

coefficient of variation had to be equal to or 
higher than 10%. These variables included re-
search and development expenditures (mea-
sured in € per capita) and the variable rate of 
unemployment. At this point, the linear re-
gression model was presented as follows:

Yt = α0 + α1X9t + α2X10t + α3X13t + ε

Regression statistics were determined for 
these variables (Table 10) as well as a sum-
mary of statistics (Table 11).

Table 10. Regression statistics for the analysed variables: volume of shipments and 
external factors

Regression statistics

R-multiple 0.941804

R-squared 0.886995

Adjusted R-squared 0.819192

Standard error 179956.9

Observations 9

Source: own research findings

Table 11. Summar of statistics for the analysed variables: volume of shipments and 
external factors

 
Coeffi-
cients

Standard 
error

t Stat p-value
Lower 
95%

Upper 95%
Lower 
95.0%

Upper 
95.0%

Intersection 11044229 3115705 3.544697 0.01648 3035056 19053403 3035056 19053403

X9 -292.397 242.7051 -1.20474 0.28221 -916.291 331.4959 -916.291 331.4959

X10 136087.1 109812.8 1.239265 0.270243 -146196 418369.8 -146196 418369.8

X13 -202292 159003.1 -1.27225 0.259239 -611022 206438.6 -611022 206438.6

Source: own research findings

Considering the general form of the mod-
el and the determined coefficients, Table 11 
presents the estimated form of the model:

Ŷt= 1 1044 229 – 292,397 X9t + 136 087,1 X10t – 202 292 X13t

The coefficient of determination R2 was 
estimated at 0.886995 in this case, which 
means that the regression line estimated on 
the basis of the variables was well adjusted 
to the data. Further steps were intended 

to verify whether the explanatory variables 
were statistically significant, i.e. whether p < 
0.05. As it transpired from the study results 
presented in Table 11, none of the explanato-
ry variables (X9, X10, X13) met this criterion. 
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Therefore, the secondary hypothesis that 
a linear relationship exists between the de-
pendent variable, i.e. the volume of ship-
ments carried by road, and the predictors, 
i.e. the quantitative data representing the 
external factors affecting cargo transport in 
the European Union, has not been verified.

Verification of the subsequent second-
ary hypothesis required the collection of 
secondary data representing the areas of 
influence of the internal factors on the car-
go transport in the European Union during 
2013-2021. As in the preceding case, an 
explanation of variable Y was attempted, 
i.e. the volume of cargo shipments by road 

transport in the particular European Union 
Member States (measured in thousands of 
tonnes). The following variables were in-
cluded among the predictors (explanatory 
variables) in this case:
X1  – �length of railway lines
X2  – �length of motorways
X3  – �cargo transport by rail
X4  – �inland waterway cargo transport
X5  – �gross weight of goods transported at 

all ports
X6  – �cargo and mail transport by air

Here, coefficients of variation were again 
calculated for the specified explanatory 
variables (Table 12).

Table 12. Linear regression model explanatory variables for internal 
factors – coefficient of variation

Variable X Arithmetic mean Standard deviation Coefficient of variation

X1 197,973.58 7,876.08 3.98%

X2 69,158.77 1,490.72 2.16%

X3 1,500,704.00 46,355.46 3.09%

X4 533,121.67 18,802.17 3.53%

X5 3,406,627.89 129,553.17 3.80%

X6 13,001.56 1,151.80 8.86%

Source: own research findings

Whereas only those explanatory variables 
were to be included in the linear regression 
model for which the coefficient of variation 
was at least 10%, none of the values presented 
in Table 12 met this criterion. Hence, it is not 
possible to build a linear regression model 
that would verify the existence of a linear 
relationship between the dependent vari-
able, i.e. the volume of shipments carried by 
road, and the predictors, i.e. the quantitative 
data representing the internal factors affect-
ing cargo transport in the European Union. 
As a consequence, the latter secondary re-
search hypothesis could not be verified. In 
summary, the study has demonstrated that 
the second research hypothesis, according 
to which a linear relationship exists between 

the volume of shipments carried within the 
territory of the European Union and the 
quantitative data representing the external 
and internal drivers of the transport service 
market, could not be verified.

4. Discussion
In the course of the research procedures, it 
has been concluded that the COVID-19 
pandemic certainly had an impact on the 
transport sector. These changes were notice-
able among the European Union member 
states as well. The essential conclusion of the 
study is that the situation strengthened the 
position of road transport in terms of the 
overall volume of cargo shipping. Moreover, 
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the proportions of such shipments in the 
EU member states during the study period 
changed most dynamically. It was further 
found that the least significant percentage 
shifts were recorded for air transport. Other 
conclusions were as follows:
1.  2020, i.e. the year in which the COVID-19 

pandemic was declared, was a period of 
significant changes on the transport ser-
vices market. This outcome is consistent 
with the results of K. Jureczka’s (2022) 
research, which noted that the transport, 
shipping and logistics sector was most 
disrupted by the COVID-19 pandemic 
in March and April 2020. Moreover, as 
A. Pomykała (2020) noted, the econom-
ic slowdown period in spring stressed 
the importance of well-functioning sup-
ply chains in many countries, as well as 
the need to respond quickly to the vari-
ability of the environment.

2.  In 2021, which was the subsequent study 
period, the situation on the cargo trans-
port market was less dynamic than in 
the first period of study. In addition, K. 
Jureczka (2022) noted that the COVID-19 
pandemic forced transport companies 
to implement new solutions in their op-
erations in order to be able to survive. 
Among these new developments, there 
was an intense growth of digitalisation in 
transport. As emphasised by T. Rokicki 
and K. Wojtczuk (2021), the solutions 
developed at that time may come useful 
in the event of another crisis (not only 
a subsequent pandemic).

3.  During the pandemic, the proportion of 
road transport in the European Union 
increased. If we compare 2019 and 2020, 
the growth rate was at 1.3 percentage 
points. Conversely, decreases were re-
corded for the other modes of transport. 
This conclusion is consistent with the 
results obtained by M. Menes (2022), 
who stated that the extensive use of road 
transport for cargo shipments is still 
characteristic of developed economies, 

notwithstanding the high costs involved 
in this type of transport. Moreover, K. 
Jureczka (2022) observed that the num-
ber of shipments carried by road vehicles 
increased in 2020 (compared to 2019), 
which could have led to an increase in 
the proportion of this mode of transport 
in overall cargo shipping.

4.  A minor change in the proportions of 
specific modes of transport within the 
overall cargo shipping volumes was ob-
served during 2019-2021 in the European 
Union member states. The most signifi-
cant differences (determined by means 
of the calculation of the gap for the stud-
ied values) occurred for road transport, 
albeit only for 2020. In addition, the gap 
determined for maritime transport in 
the same year was nearly 10 percentage 
points.

5.  The following transport modes were 
least susceptible to the shifts in propor-
tions, in the order below: air transport, 
inland waterway transport, and trans-
port by pipelines. The reason may be the 
fact that such shipments are generally 
a low proportion of the entire volume of 
shipments, and the economic situation 
during the pandemic has only affected 
them to a negligible extent.

6.  Three predictors could be used to build 
a linear regression model for the volume 
of cargo shipping in road transport in 
the European Union and the external 
factors for modelling: research and de-
velopment expenditures in million €; re-
search and development expenditures in 
€ per capita; and the unemployment rate. 
However, the conclusion drawn from the 
modelling process was that the distin-
guished variables were not statistically 
significant.

7.  A linear regression model could not be 
defined for the internal factors affecting 
the volume of cargo shipments by road in 
the European Union because of the low 
variability of the studied variables.
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Conclusions
Apart from the economic situation, other 
factors that determine the demand for trans-
port services exist. These factors can gener-
ally be divided into external, internal and 
institutional ones. The situation in the more 
or less distant environment is also relevant 
to the volume of cargo shipped. This was 
recently noticeable during the COVID-19 
pandemic, when the transport sector ex-
perienced certain interim difficulties relat-
ed to shipment planning and organisation, 
which was emphasised in research by Xiang 
et al. (2021), Lu et al. (2021), Perkumienė et 
al. (2021), and Dominiak (2022). In many 
cases, a change of approach was neces-
sary for business operations, particularly 
the need for a more flexible approach to the 
services provided, or placing less empha-
sis on the costs of operations. The role of 
these measures was to survive the period of 
hardship. After a certain period of time (ap-
proximately one year), the situation on the 
transport market stabilised, as emphasised 
by researchers such as K. Jureczka (2022). 
Tzvetkova (2021) noted that the transport 
sector in the European Union was still re-
quired to face a great deal of difficulty in or-
der to overcome the negative consequences 
of the COVID-19 pandemic. A certain sta-
bilisation in cargo transport after 2021 was 
verified by the relevant research. A change 
in proportions of shipped cargo was ob-
served in almost all modes of transport, al-
beit air transport was an exception, with the 
lowest differences in percentages during the 
study periods. The changes during the pan-
demic were most dynamic in road transport. 
In this case, the change in the volume of this 
mode of transport as a percentage of the 
overall cargo shipping volume determined 
for the period of 2019-2020 was the highest, 
whereas it was no longer so significant in the 
subsequent period of study, i.e. 2020-2021. 
Obviously, there were certain limitations 
to the studies. Specifically, data availability 

was an issue. For some member states, no of-
ficial data were available for specific modes 
of cargo transport. Moreover, examining 
the transport market conditions in 2022 
was not feasible because EUROSTAT had 
not published the complete data for that 
period as at the date of submission of this 
paper. Therefore, it will be more feasible 
to verify the cargo transport situation in the 
European Union after 2022 by means of sub-
sequent research.
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a University
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Abstract
The motivation for the analyses conducted as part of 
this paper was the development of an analytical tool 
to help build a university’s brand value. The imple-
mentation of the adopted goal should provide a tool 
supporting activities aimed at creating the univer-
sity’s brand by leaders managing education at uni-
versity level. The research hypothesis was that it is 
possible to determine a university’s brand by using 
a synthetic measure of a university’s brand value. The 
main scientific contribution of this article is the indi-
cation of variables that have not previously been used 
to determine the university’s brand and which occur 
in IT systems related to the functioning of universi-
ties, so they can be used to support a more objective 
determination of a university’s brand value. The an-
alytical method used and the analyses carried out on 
that basis showed that synthetic measures can support 
the creation of a university brand. However, the very 
construction of a synthetic measure of a university’s 
brand value that reflects reality requires the intro-
duction of additional variables from IT systems and 
variables resulting from properly constructed surveys 
in the field of determining a university’s brand value.

Key words
university brand, synthetic measure, TOPSIS-CRITIC

1. Introduction
Currently, all over the world, universities 
(including lower-level schools) are strug-
gling with intense competition among 
themselves, mainly due to maintaining 
a significant number of places for students 

(even if this number does not decrease, the 
number of prospective students is decreas-
ing) and demographic decline (Novo-Corti 
et al., 2018; Yu et al., 2018). Contemporary 
universities are heavily involved in 
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competition for students, and one of the ef-
fective mechanisms that can connect them 
with potential students is their brand (Latif 
et al., 2021). Competition between universi-
ties can take various dimensions, but one of 
the important factors therein, which allows 
for a competitive advantage to be developed, 
is certainly the strengthening of a universi-
ty’s brand (Le, 2019). This situation forces 
universities to market their services, which 
in turn leads to the perception of students 
as customers of services provided by uni-
versities, and forces universities to posi-
tion themselves as corporate brands (Yu et 
al., 2018). Globalisation has increased the 
demands on higher education and thus in-
creased competition between universities. 
The Internet is but one of the tools that is 
considered a means of increasing competi-
tiveness (Maresova et al., 2020).

Some research on university branding 
indicates that there are no clear indications 
that the best brands change significant-
ly from year to year. Unlike typical market 
products, the quality of the university’s 
brand may not result directly from its mar-
keting or branding programme. The state-
ment quoted in the previous sentence may 
not be true in the case of urban universities, 
because at such universities there are ways 
to improve the brand through marketing ac-
tivities (Bunzel, 2007).

There are several definitions of a brand; 
however, due to the specificity of education, 
it can be assumed that a brand is a “prom-
ise” made to the buyer (student) by the seller 
(university) as to the features and advan-
tages of the service (studies) (Davis, 2002). 
A brand in higher education is defined as ev-
erything that an institution expresses about 
itself (Alam et al., 2022). Building a universi-
ty brand allows students to identify the qual-
ity of educational services offered (Harvey, 
1996). Other researchers define the universi-
ty brand as a student’s feelings and emotions 
related to the experience of using the uni-
versity’s educational services (Mcnally and 

Speak, 2002). According to other views, the 
university brand shows the quality of educa-
tional processes occurring at the university 
in a simplified way (Bulotaite, 2003).

When discussing a university’s brand, we 
most often associate it with emotions relat-
ed to the university, so it is advisable to con-
duct such branding activities that will create 
and at the same time consolidate the posi-
tive image of the university (Chapleo, 2010; 
Chapleo, 2011). When defining a university’s 
brand, it is necessary to consider both the 
factors affecting the quality of educational 
services as well as the results describing the 
quality of educational services provided by 
universities (Sultan and Ho, 2014).

The concept of university branding is 
completely different from branding in the 
market sector. A university brand has differ-
ent dimensions, understood as expressions, 
opinions and beliefs. It can therefore be 
assumed that a university’s brand is deter-
mined by the link between the university’s 
values and the expectations of stakeholders 
(students) (Nha and Leblanc, 2001). The 
basic aspect of brand awareness is under-
stood as the strength of the brand in the 
mind of the consumer (Keller, 2020). Brand 
awareness has a strong influence on stu-
dent decisions and the overall impression of 
a university’s institutional value. The uni-
versity brand indicates the university’s abil-
ity to meet students’ requirements, building 
trust in the university’s competence in pro-
viding high-quality educational services 
to students (Alam et al., 2022). The analyses 
carried out in Vietnam on a group of private 
universities showed that the brand plays 
a decisive role in the choice of a university. 
The aforementioned studies also analysed 
the creation of brand trust through student 
satisfaction with the educational services of-
fered by the university (Le, 2019).

Some researchers point out that the 
choice of a university by a prospective stu-
dent depends on the possibility of taking up 
a job after graduation (Atay and Yildirim, 
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2010). Despite the satisfaction of students 
with the technical equipment available at 
the university, such as the canteen, laborato-
ries, and access to computers, these are not 
the key factors determining the choice of 
university (Malik et al., 2010). The univer-
sity branding model is sometimes presented 
as consisting of advertising, career guidance 
during the recruitment process, and activi-
ties known as “word of mouth”. These activ-
ities lead to the improvement of the univer-
sity’s image in the eyes of students and thus 
to the improvement of the university’s repu-
tation; as a result, student loyalty increases 
(Nguyen and Nguyen, 2015).

Currently, there is not a great deal of re-
search focusing on university brands. One 
of the best known concepts is an internal 
brand equity assessment (teachers, adminis-
tration employees) and external brand equi-
ty assessment (students) (Le, 2019).

The analysis of the impact of the Internet 
on the university’s brand value can be based 
on determining the number of fans, as 
well as the content, style, promotion and 
frequency of posts (Maresova et al., 2020). 
In some analyses, attention is paid to the 
sense of security among university students, 
which is why one of the factors determining 
the university brand is the analysis of safety 
reports on university campuses, particular-
ly including sexual crimes (Gregory, 2012). 
The basic theory of brand equity analysis is 
based on customers; in this context it is as-
sumed that the differential effect caused by 
consumer reactions to brand marketing ac-
tivities is due to consumers’ specific brand 
awareness (Keller, 1993).

In one research paper, the brand equi-
ty study consisted in determining the lev-
el of students’ approval of six key brand 
features grouped in two groups of indica-
tors, i.e. brand awareness and brand value. 
Brand value was assessed on the basis of 
overall satisfaction with the service, loyalty 
and brand preferences, while brand aware-
ness was determined on the basis of brand 

awareness and brand image. The brand 
awareness dimension was defined by brand 
recognition. On the other hand, the brand 
image was defined by product-related attri-
butes, non-product-related attributes, and 
the symbolic and functional benefits of the 
brand (Alam et al., 2022). Brand image is 
defined as the perception of the brand re-
flected in consumers’ memories (Keller, 
1993). Product-related attributes are charac-
teristics that are considered essential to the 
performance of a product and are strongly 
associated with that product. The quality 
of education and physical facilities related 
to the provision of educational services are 
considered attributes related to the product, 
educational fee, speed of service by staff, ad-
mission criteria and degree of employment 
of graduates (Kurz et al., 2008; Chen, 2008).

Other features associated with the brand 
are external attributes related to the pur-
chased product; these attributes include, 
among others, relations between students 
and the faculty, the range of the faculty’s 
influence, the history of the faculty, scien-
tific and didactic excellence and reliability 
in terms of conducting classes with students 
(Chen, 2008; Kurz et al., 2008).

Symbolic attributes are related to brand 
identity and personality. These factors are 
responsible for recreating the emotion-
al reactions evoked by the brand. We can 
also find claims that symbolic attributes 
focus on social support and external self-es-
teem. Customers strive to emphasise the 
uniqueness of the brand only because it can 
communicate the self-image of customers 
(Plummer, 2000). 

In the analysis of university brands, the 
most frequently used variables are:
	– in terms of brand recognition (adver-

tisements in newspapers and magazines, 
sponsorship of sports events or other 
events, special articles about the univer-
sity in newspapers and magazines, uni-
versity brochures, posters, leaflets, etc., 
sources of obtaining information about 
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the university, and knowledge of the ser-
vices provided by the university) (Aaker, 
2011; Aaker, 2003; Keller, 1993),

	– in terms of attributes related to the prod-
uct (evaluation of the quality of educa-
tion, evaluation of the quality of teach-
ing staff, attractiveness of equipment, 
conditions for obtaining education, and 
the approach of administrative staff) 
(Aaker, 2011; Aaker, 2003; Keller, 1993),

	– in terms of attributes not related to the 
product (value for money, affordability, 
the location of the university, a leading 
position in the provision of educational 
services, the reputation of the university, 
the level of protection of university fa-
cilities, and the number of years on the 
education market) (Aaker, 2011; Aaker, 
2003; Keller, 1993),

	– in terms of functional benefits of the 
brand (additional attractions outside 
the study programme, support for intel-
lectual development, providing reasons 
to be proud and thus building self-es-
teem, creating prospects for better em-
ployment) (Aaker, 2011; Aaker, 2003; 
Keller, 1993),

	– in terms of symbolic benefits of the 
brand (trustworthiness, competence, 
the prestige of the university in the envi-
ronment, and didactic discipline) (Aaker, 
2011; Aaker, 2003; Keller, 1993),

	– in terms of brand value (order of prefer-
ences in choosing a university by a can-
didate for studies, and the level of trust 
in the university) (Aaker, 2011; Aaker, 
2003; Keller, 1993).

The concept of a brand in higher educa-
tion, in particular, may be based on identity, 
reputation, company image and visual iden-
tity, analysed through the prism of market-
ing experiences (Dal Buono and Fortezza, 
2017). An important element of branding is 
institutional communication; as such, spe-
cial attention should be paid to the fact that 
trust in the cultural and educational role 
of the university cannot result only from 

tradition, but must be continuously created 
through communication activities.

The use of the language of marketing in 
the area of higher education is surprising, 
because it is most often perceived as con-
tradictory to the goals identified with the 
university environment, such as education, 
or the transfer of knowledge developed over 
the years resulting from scientific research, 
which is difficult to associate with generat-
ing profit (Dal Buono and Fortezza, 2017). 
The development of a university’s brand 
may be understood as the effective use of 
institutional communication, which allows 
for greater recognition of the university and 
thus allows the university to strengthen the 
value of public recognition. Competition 
between universities mainly adopts stu-
dent achievement as a factor differentiat-
ing the university’s brand (Dal Buono and 
Fortezza, 2017). The university brand is 
a tool supporting the choices of candidates 
for studies and their families, as well as 
many other recipients to whom the univer-
sity must communicate the value generated 
by it in the educational process. The uni-
versity brand should guarantee the target 
recipients (students) that their expectations 
are fulfilled through the tangible and in-
tangible elements of the education system. 
Some analyses may include the statement 
that the university’s brand includes pres-
tige, sincerity, attractiveness, spontaneity, 
conscientiousness and a cosmopolitan di-
mension. In addition, these activities are 
supported by brand loyalty, positive word 
of mouth and the willingness of graduates 
to support the university (Rauschnabel et 
al., 2016). In terms of branding a universi-
ty, it is difficult to define what a successful 
university is. 

2. Methodology
Research on university brands is usually 
based on surveys addressed to various stake-
holder groups. In the presented study, the 
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university’s brand (understood as a ranking 
position) was determined on the basis of 
reliable data from IT systems. The source 
of data for analysis was the portal https://
ela.nauka.gov.pl/pl [accessed: 1 December 
2022]. The data collected on this portal are 
characterised by a high degree of credibili-
ty as they are taken directly from the data-
bases of the analysed universities; moreover, 
data on graduate salaries are taken from the 
institution responsible for recording sala-
ries in Poland, namely the Social Insurance 
Institution.

The analysis covered universities offer-
ing master’s (second degree) studies in the 
field of computer science in Poland. The 
selected period of analysis covered the years 

2014-2020 and resulted from limitations in 
the availability of ELA system data. 

The article proposes an original synthetic 
measure of university brand value. The aim 
was to suggest an analytical tool to support 
problem solving by leaders managing higher 
educational institutions. This measure was 
constructed on the basis of publicly avail-
able feedback describing the functioning 
of a university, and is intended to allow for 
the calculation of brand strength in relation 
to competition.

Variables used in synthetic measures 
were divided into stimulants (beneficial 
impact) and destimulants (adverse impact). 
Stimulants were subjected to zero unitarisa-
tion in accordance with Formula 1:

stimulant: z�� � x�� � min��x���
max��x��� � min��x��� , �i � 1,2, … , n; j � 1,2, … , k; z ∈ �0,1�   �1� 

where mini{xij} – the minimum value of function j, maxi {xik} – the maximum value of func-
tion j, and i – the object (in this case, a farm).

Destimulants were subjected to zero uni-
tarisation according to Formula 2:

destimulant: z�� � max��x��� � x��
max��x��� � min��x��� , �i � 1,2, … , n; j � 1,2, … , k; z ∈ �0,1�   �2� 
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𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 � 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑, �5� 

𝑧𝑧�� � �𝑚𝑚𝑑𝑑𝑚𝑚�𝑧𝑧��∗ � ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ � , … ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 
𝑧𝑧�� � �min�𝑧𝑧��∗ � , min�𝑧𝑧��∗ � , … , min�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 

where mini{xij} – the minimum value of function j, maxi {xik} – the maximum value of func-
tion j, and i – the object (in the case analysed, a farm).

The weights for the variables used were de-
termined using the TOPSIS-CRITIC method. 
In this method, the standard deviation and the 
correlation between the variables are used by 
calculating the inverse matrix. It was assumed 

that values exceeding 10 are too large and thus 
show excessive correlation between the vari-
ables (Borychowski et al., 2020). The weights 
of the variables were determined by the fol-
lowing formulas (Rostamzadeh et al., 2018):

 

destimulant: z�� � max��x��� � x��
max��x��� � min��x��� , �i � 1,2, … , n; j � 1,2, … , k; z ∈ �0,1�   �2� 

𝑤𝑤� � 𝑐𝑐�
∑ 𝑐𝑐�����  , � � 1,2, … ,𝑚𝑚;  𝑐𝑐� � 𝑑𝑑����� �1 � 𝑓𝑓���, � � 1,2, … ,𝑚𝑚,     �3�

�

���
 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑,   �4� 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 � 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑, �5� 

𝑧𝑧�� � �𝑚𝑚𝑑𝑑𝑚𝑚�𝑧𝑧��∗ � ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ � , … ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 
𝑧𝑧�� � �min�𝑧𝑧��∗ � , min�𝑧𝑧��∗ � , … , min�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 

where cj – the measure of the information capacity of feature j, sj(z) – the standard deviation 
calculated from the normalised values of feature j, and rij – the correlation coefficient be-
tween features j and k.
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In the next step, the weight coefficients 
were multiplied by the normalised val-
ues of the variables. In the next stage, the 
Euclidean distances of individual units from 

the pattern and the anti-pattern of develop-
ment were determined. For these activities, 
the following formulas were used:

destimulant: z�� � max��x��� � x��
max��x��� � min��x��� , �i � 1,2, … , n; j � 1,2, … , k; z ∈ �0,1�   �2� 

𝑤𝑤� � 𝑐𝑐�
∑ 𝑐𝑐�����  , � � 1,2, … ,𝑚𝑚;  𝑐𝑐� � 𝑑𝑑����� �1 � 𝑓𝑓���, � � 1,2, … ,𝑚𝑚,     �3�

�

���
 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑,   �4� 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 � 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑, �5� 

𝑧𝑧�� � �𝑚𝑚𝑑𝑑𝑚𝑚�𝑧𝑧��∗ � ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ � , … ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 
𝑧𝑧�� � �min�𝑧𝑧��∗ � , min�𝑧𝑧��∗ � , … , min�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 

destimulant: z�� �
max��x��� � x��

max��x��� � min��x��� , �i � 1,2, … , n; j � 1,2, … , k; z ∈ �0,1�   �2� 

𝑤𝑤� � 𝑐𝑐�
∑ 𝑐𝑐�����  , � � 1,2, … ,𝑚𝑚;  𝑐𝑐� � 𝑑𝑑����� �1 � 𝑓𝑓���, � � 1,2, … ,𝑚𝑚,     �3�

�

���
 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑,   �4� 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 � 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑, �5� 

𝑧𝑧�� � �𝑚𝑚𝑑𝑑𝑚𝑚�𝑧𝑧��∗ � ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ � , … ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 
𝑧𝑧�� � �min�𝑧𝑧��∗ � , min�𝑧𝑧��∗ � , … , min�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 

where:

destimulant: z�� �
max��x��� � x��

max��x��� � min��x��� , �i � 1,2, … , n; j � 1,2, … , k; z ∈ �0,1�   �2� 

𝑤𝑤� � 𝑐𝑐�
∑ 𝑐𝑐�����  , � � 1,2, … ,𝑚𝑚;  𝑐𝑐� � 𝑑𝑑����� �1 � 𝑓𝑓���, � � 1,2, … ,𝑚𝑚,     �3�

�

���
 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑,   �4� 

𝑑𝑑�� � ���𝑧𝑧��∗ � 𝑧𝑧���
�

���
�� –𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 � 𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑, �5� 

𝑧𝑧�� � �𝑚𝑚𝑑𝑑𝑚𝑚�𝑧𝑧��∗ � ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ � , … ,𝑚𝑚𝑚𝑚𝑚𝑚�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 
𝑧𝑧�� � �min�𝑧𝑧��∗ � , min�𝑧𝑧��∗ � , … , min�𝑧𝑧��∗ �� � �𝑧𝑧�� , 𝑧𝑧��, … 𝑧𝑧��� 

At the next stage, the value of the syn-
thetic feature q1 was determined according 
to the following formula (6):

𝑞𝑞� � 𝑑𝑑��
𝑑𝑑�� � 𝑑𝑑�� , �� � 1,2, … ,𝑛𝑛�  �6� 

Variables used to construct the synthetic 
university brand measure:
	– number of graduates (strength of impact 

of the brand on the labour market),
	– time of seeking employment (months),
	– Relative Earnings Index – the graduate’s 

remuneration from all sources in the 
first year after graduation in relation 
to the average earnings in his/her place 
of residence. The greater the value, the 
better. Values above 1 mean that, on av-
erage, graduates earn above the average 
wage in their place of residence. On the 
other hand, values below 1 mean that, on 
average, graduates earn below the aver-
age wage in their place of residence.

	– Relative Unemployment Index – the un-
employment rate of graduates in the first 
year after graduation in relation to the 
overall unemployment rate in their place 
of residence. The lower the value, the 
better. Values below 1 mean that, on av-
erage, unemployment among graduates 
is lower than the unemployment rate in 
their place of residence. On the other 
hand, values above 1 mean that, on av-
erage, unemployment among graduates 
is higher than the unemployment rate in 
their place of residence.

Table 1 presents a list of variables and 
weights used in the TOPISIS-CRITIC 
analysis.
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Table 1. The list of variables used to create the synthetic measure and weights  
of the variables

Year

Weight value for variables

Number of graduates
(stimulant)

Time of searching for  
a full-time job (months)

(destimulant)

Relative Earnings 
Index

(stimulant)

Relative  
Unemployment Index

(destimulant)

2014 0.372485 0.239486 0.195432 0.192597

2015 0.333230 0.218700 0.239534 0.208536

2016 0.284569 0.261873 0.196138 0.257420

2017 0.319474 0.183706 0.256630 0.240190

2018 0.276663 0.229581 0.229964 0.263792

2019 0.284344 0.262839 0.236376 0.216442

2020 0.283921 0.263023 0.199666 0.253390

Source: own elaboration

3. Brand value of universities in 
Poland – a case study
The synthetic measures determined show 
that in the scope of the analysed second-cy-
cle studies in the field of computer science 
(second-cycle studies), the highest values 
were shown by AGH (2014, 2015, 2019, 2020) 
and PWroc. (2016, 2017, 2018) (Table 3). It is 
therefore interesting in this context to check 
which variables influenced the ranking po-
sition of the listed universities. Particular 
attention is paid to the value of the Relative 
Earnings Index variable, which in the case of 
AGH has a value from 2.01 in 2014, through 
2.16 in 2015, to a decrease in the value of this 
variable to 1.71 in 2019 and 1.47 in 2020. At 
the same time, an inverse correlation be-
tween the Relative Earnings Index and the 
number of graduates should be noted; the 
lowest number of graduates was in 2014 (82 
people) and the highest in 2020 (224 peo-
ple). Each of the values discussed affects the 
value of the university’s brand, as the num-
ber of graduates determines the number of 
‘private’ ambassadors of the university, ex-
pressing their opinion about the completed 
studies and thus contributing to increasing 

the popularity of the university. The sec-
ond value, i.e. the Relative Earnings Index, 
indicates the main achievement of gradu-
ates in the labour market (Dal Buono and 
Fortezza, 2017). Other important variables 
indicating the success of graduates in the 
labour market are the time taken to find em-
ployment, counted in months, which in the 
case of AGH UST graduates does not exceed 
1.5, and the Relative Unemployment Index, 
which does not exceed 0.3 (Table 2). Similar 
correlations to those described were also 
found in the case of PWroc., but in this case, 
apart from 2014 (35 graduates), much higher 
numbers of graduates were found, i.e. in the 
range from 139 to 174, so at the same time 
the brand of this university gained a large 
impact of graduates.

At the other end of the scale are the uni-
versities with the lowest synthetic measure 
of the university brand, comprising three 
universities: WULS-SGGW (2015, 2020) 
and UWM (2017-2019) and PRz (2014) 
(Table 3). It should be noted that these uni-
versities had a very low number of gradu-
ates, from 10 (2014 in the State University of 
Technology) to 11-13 (UWM) and 17 and 19 
(SGGW) (Table 2).
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Table 2. Summary of data

University Variable
Year

Mean
2014 2015 2016 2017 2018 2019 2020

AGH

x1 82 88 88 110 79 170 224 120.14

x2 1.02 0.91 0.79 1.20 1.41 0.96 1.04 1.05

x3 2.01 2.16 2.09 1.55 1.87 1.71 1.47 1.84

x4 0.04 0.19 0.07 0.05 0.26 0.10 0.16 0.12

PG

x1 48 26 140 121 149 98 98 97.14

x2 0.76 0.71 0.44 0.64 0.78 0.87 1.22 0.77

x3 1.79 2.08 1.68 1.83 1.72 1.63 1.46 1.74

x4 0.08 0.20 0.24 0.10 0.40 0.36 0.58 0.28

UJ-WMiI

x1 29 60 42 51 50 36 40 44.00

x2 1.25 1.24 0.41 1.09 1.04 0.78 2.30 1.16

x3 1.67 1.66 1.65 1.75 1.81 1.66 1.26 1.64

x4 0.00 0.15 0.05 0.00 0.20 0.20 0.20 0.11

UJ- WFAiIS

x1 11 43 35 37 38 47 32 34.71

x2 0.00 2.00 2.13 1.52 0.93 1.39 1.21 1.31

x3 1.55 1.18 1.22 1.24 1.60 1.50 1.42 1.39

x4 0.46 0.24 1.10 1.52 0.64 1.44 0.70 0.87

P Wroc.

x1 35 139 145 174 151 164 106 130.57

x2 2.27 1.49 1.36 1.20 1.48 1.53 1.43 1.54

x3 1.53 1.30 1.35 1.31 1.34 1.34 1.38 1.36

x4 0.10 0.24 0.33 0.13 0.35 0.44 0.38 0.28

PJATK

x1 28 17 12 19 18 16 34 20.57

x2 1.13 0.29 3.00 2.62 2.82 1.55 1.33 1.82

x3 1.45 1.35 1.18 1.26 0.69 1.08 1.24 1.18

x4 0.34 0.33 0.25 3.60 0.33 1.10 0.32 0.90

UG

x1 35 47 34 31 31 22 36 33.71

x2 1.08 2.77 2.76 2.43 2.75 1.61 3.04 2.35

x3 1.40 0.88 1.13 1.27 0.97 1.03 1.04 1.10

x4 0.54 0.52 0.18 0.59 1.13 0.32 0.48 0.54
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University Variable
Year

Mean
2014 2015 2016 2017 2018 2019 2020

WAT

x1 44 13 48 45 42 67 40 42.71

x2 2.06 0.83 2.50 2.29 2.26 2.40 1.81 2.02

x3 1.39 1.67 1.08 1.37 1.10 1.11 1.23 1.28

x4 0.00 0.97 0.11 0.07 0.30 1.41 0.04 0.41

UW

x1 11 57 52 54 45 60 60 48.43

x2 1.20 2.24 3.83 1.50 2.65 2.61 1.56 2.23

x3 1.38 1.00 1.76 1.48 1.82 1.42 1.69 1.51

x4 0.00 0.00 0.00 0.05 0.12 0.68 0.47 0.19

PP-WI

x1 116 98 117 107 133 140 147 122.57

x2 1.31 1.63 1.84 2.08 1.61 1.31 2.12 1.70

x3 1.37 1.22 1.11 1.12 1.28 1.25 1.23 1.23

x4 0.15 0.65 0.36 0.36 0.27 0.63 0.41 0.40

PŁ

x1 17 57 65 47 47 63 42 48.29

x2 0.44 0.49 0.70 0.67 0.62 0.98 1.00 0.70

x3 1.32 1.28 1.47 1.37 1.62 1.16 1.30 1.36

x4 0.09 0.17 0.06 0.50 0.34 0.20 0.34 0.24

PW

x1 40 13 90 82 115 111 97 78.29

x2 1.93 0.75 1.06 1.00 1.71 1.21 1.79 1.35

x3 1.27 2.26 1.57 1.76 1.43 1.41 1.41 1.59

x4 0.09 0.00 0.32 0.14 0.16 0.26 0.10 0.15

PP – WE

x1 45 30 25 25 30 13 14 26.00

x2 1.90 1.87 1.00 3.00 3.58 2.09 2.00 2.21

x3 1.10 0.99 1.08 1.02 1.18 0.92 1.30 1.08

x4 0.48 0.21 0.27 0.48 0.20 1.86 0.00 0.50

UŁ

x1 16 24 38 31 36 34 30 29.86

x2 1.77 1.00 3.03 2.89 2.42 1.83 1.60 2.08

x3 1.07 1.26 0.99 0.78 0.91 1.18 0.89 1.01

x4 1.20 0.68 0.63 0.55 0.39 0.75 1.32 0.79

PŚ

x1 127 109 121 122 114 118 95 115.14

x2 1.91 1.74 1.87 1.89 1.75 1.82 2.12 1.87

x3 1.03 0.99 1.16 0.98 1.14 1.19 0.96 1.06

x4 0.36 0.58 0.39 0.71 0.82 0.95 0.28 0.58
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University Variable
Year

Mean
2014 2015 2016 2017 2018 2019 2020

PKosz.

x1 23 13 26 37 35 16 23 24.71

x2 0.94 2.23 1.75 2.62 2.03 2.25 1.50 1.90

x3 1.01 0.85 0.72 0.81 0.99 0.99 1.18 0.94

x4 0.22 1.75 0.96 1.31 0.40 1.52 0.99 1.02

PL

x1 68 67 48 84 91 74 58 70.00

x2 1.53 1.66 1.85 1.88 2.23 1.98 3.36 2.07

x3 1.01 1.33 1.07 0.86 0.91 0.93 0.89 1.00

x4 0.56 0.53 0.57 0.39 0.70 1.45 0.93 0.73

WSB

x1 17 39 58 38 38 26 20 33.71

x2 0.13 0.45 0.23 0.79 0.71 0.56 0.00 0.41

x3 0.97 1.23 1.15 1.01 0.99 0.74 1.29 1.05

x4 0.32 0.07 0.10 1.40 0.05 1.04 0.00 0.43

SGGW

x1 20 17 32 38 15 28 19 24.14

x2 1.83 2.77 1.76 1.17 1.50 1.39 0.64 1.58

x3 0.93 1.14 1.11 1.10 1.42 0.99 1.15 1.12

x4 0.37 2.43 0.46 0.08 0.92 0.45 0.36 0.72

UŚ

x1 15 20 33 42 28 49 23 30.00

x2 0.91 2.12 3.04 1.97 2.89 1.21 3.06 2.17

x3 0.87 0.83 0.85 0.94 1.08 0.91 1.01 0.93

x4 0.49 0.32 1.46 1.00 0.54 0.32 1.51 0.81

UWM

x1 15 23 20 11 13 13 25 17.14

x2 2.91 1.88 3.00 5.44 2.78 1.10 1.88 2.71

x3 0.87 0.64 0.76 0.44 0.69 0.93 0.72 0.72

x4 0.64 1.99 1.65 4.33 1.16 0.94 1.78 1.78

ZUT

x1 37 40 46 39 40 30 32 37.71

x2 2.85 1.48 2.44 2.39 1.00 1.19 3.28 2.09

x3 0.70 0.86 0.88 0.86 0.94 0.87 0.72 0.83

x4 0.64 0.63 0.78 0.82 0.66 0.06 1.15 0.68

PO

x1 51 42 39 33 40 40 42 41.00

x2 3.61 3.39 1.78 1.55 2.07 1.97 1.97 2.33

x3 0.66 0.73 0.82 1.09 0.92 0.89 0.85 0.85

x4 1.24 0.93 1.45 0.99 0.78 2.17 2.04 1.37
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University Variable
Year

Mean
2014 2015 2016 2017 2018 2019 2020

PRz

x1 10 95 90 104 75 78 39 70.14

x2 4.00 1.80 2.24 2.23 1.95 2.35 2.35 2.42

x3 0.52 0.80 1.01 0.91 0.91 0.92 0.93 0.86

x4 1.71 0.57 0.99 0.48 0.85 1.28 0.65 0.93

Source: own elaboration 

Legend: x1 – number of graduates, x2 – time of searching for a full-time job (in months), 
x3 – Relative Earnings Index, x4 – Relative Unemployment Index, AGH – AGH University 
of Science and Technology in Krakow, GUT – Gdańsk University of Technology, 
UJ-WMiI – Jagiellonian University – Faculty of Mathematics and Computer Science, 
UJ-WFAiIS – Jagiellonian University – Faculty of Physics, Astronomy and Applied Computer 
Science, P Wroc. – Wrocław University of Science and Technology, PJATK – Polish-Japanese 
Academy of Computer Technology, UG – University of Gdańsk, WAT – Military University of 
Technology, UW – University of Warsaw, PP-WI – Poznań University of Technology – Faculty 
of Computer Science, PŁ – Łódź University of Technology, PW – Warsaw University of 
Technology, PP – WE – Poznań University of Technology – Faculty of Electrical Engineering, 
UŁ – University of Łódź, PŚ – Silesian University of Technology, PKosz. – Koszalin 
University of Technology, PL – Lublin University of Technology, WSB – WSB University 
in Dąbrowa Górnicza, SGGW – Warsaw University of Life Sciences, UŚ – University of 
Silesia, UWM – University of Warmia and Mazury, ZUT – West Pomeranian University of 
Technology, PO – Opole University of Technology, PRz – Rzeszów University of Technology

When analysing the average values of the 
synthetic university brand measure, it is no-
table that the average values of this measure 
above 0.5 were obtained by the following 
universities (in order from highest to low-
est): PWroc., AGH, PP-WI, PG, PŚ and PW. 
The order of universities in this ranking is 
not surprising because it is consistent with 
the well-known ranking of universities in 
Poland that provide education in the field of 
computer science at master’s level (Table 3, 
https://2021.ranking.perspektywy.pl/rank-
ing/ranking-academic-universities, accessed: 
9 December 2022) 

The last five universities in the ranking 
include PP-WE, the Faculty of Electrical 

Engineering of the Poznań University of 
Technology, which will most likely discon-
tinue its computer science course, as a new 
Faculty of Computer Science has been estab-
lished at the same university (already rising 
as high as third in the rankings of the value 
of the synthetic brand measure). In addition, 
the bottom five places also include PJATK, 
a private university that educates a relatively 
small number of students (12-34) (Table 2), 
and three universities that have not yet de-
veloped a tradition in education in the field 
of computer science (second degree), namely 
PKosz., SGGW and UWM (Table 3).
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Table 3. Synthetic indicator of the university’s brand

University 
Synthetic measure of the university’s brand

2014 2015 2016 2017 2018 2019 2020 Mean

AGH 0.7184 0.7344 0.5711 0.6069 0.4782 0.9862 0.9872 0.7261

PG 0.5671 0.5331 0.9549 0.6742 0.9773 0.5413 0.3999 0.6640

UJ-WMiI 0.4817 0.5709 0.2255 0.2454 0.2681 0.1466 0.1242 0.2946

UJ- WFAiIS 0.4499 0.4256 0.1735 0.1597 0.1812 0.2167 0.0859 0.2418

P Wroc. 0.4411 0.7146 0.9807 0.9759 0.9860 0.9604 0.4381 0.7853

PJATK 0.4455 0.4629 0.0190 0.0523 0.0385 0.0206 0.0954 0.1621

UG 0.4511 0.3483 0.1662 0.1229 0.1312 0.0577 0.1055 0.1976

WAT 0.4755 0.4287 0.2709 0.2086 0.2103 0.3441 0.1240 0.2946

UW 0.4202 0.4483 0.3015 0.2637 0.2322 0.2995 0.2191 0.3121

PP-WI 0.7792 0.5879 0.7889 0.5886 0.8689 0.8087 0.6333 0.7222

PŁ 0.4529 0.5497 0.3983 0.2208 0.2464 0.3184 0.1334 0.3314

PW 0.4514 0.5237 0.5862 0.4354 0.7389 0.6241 0.3953 0.5364

PP – WE 0.4239 0.3875 0.0979 0.0863 0.1243 0.0124 0.0089 0.1631

UŁ 0.2841 0.4144 0.1963 0.1229 0.1669 0.1339 0.0767 0.1993

PŚ 0.7070 0.5823 0.8189 0.6805 0.7317 0.6687 0.3858 0.6536

PKosz. 0.4184 0.1921 0.1059 0.1597 0.1596 0.0226 0.0436 0.1574

PL 0.5212 0.5103 0.2708 0.4477 0.5652 0.3886 0.2099 0.4163

WSB 0.4315 0.5041 0.3457 0.1657 0.1811 0.0829 0.0287 0.2485

SGGW 0.3503 0.1603 0.1507 0.1656 0.0171 0.0957 0.0241 0.1377

UŚ 0.3739 0.3378 0.1592 0.1902 0.1095 0.2293 0.0453 0.2065

UWM 0.2526 0.2089 0.0639 0.0255 0.0149 0.0054 0.0535 0.0892

ZUT 0.3016 0.3865 0.2559 0.1719 0.1957 0.1083 0.0869 0.2153

PO 0.2670 0.2666 0.2034 0.1351 0.1959 0.1724 0.1339 0.1963

PRz 0.0000 0.5185 0.5864 0.5703 0.4493 0.4141 0.1195 0.3797

Source: own elaboration

Key: AGH – AGH University of Science and Technology in Krakow, GUT – Gdańsk 
University of Technology, UJ-WMiI – Jagiellonian University – Faculty of Mathematics 
and Computer Science, UJ-WFAiIS – Jagiellonian University – Faculty of Physics, 
Astronomy and Applied Computer Science, P Wroc. – Wrocław University of Science and 
Technology, PJATK – Polish-Japanese Academy of Computer Technology, UG – University 
of Gdańsk, WAT – Military University of Technology, UW – University of Warsaw, PP-
WI – Poznań University of Technology – Faculty of Computer Science, PŁ – Łódź University 
of Technology, PW – Warsaw University of Technology, PP – WE – Poznań University of 
Technology – Faculty of Electrical Engineering, UŁ – University of Łódź, PŚ – Silesian 
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University of Technology, PKosz. – Koszalin University of Technology, PL – Lublin University 
of Technology, WSB – WSB University in Dąbrowa Górnicza, SGGW – Warsaw University 
of Life Sciences, UŚ – University of Silesia, UWM – University of Warmia and Mazury, 
ZUT – West Pomeranian University of Technology, PO – Opole University of Technology, 
PRz – Rzeszów University of Technology. 

Conclusions
This paper reviews the literature on many 
factors determining the value of a univer-
sity’s brand. Some of these factors can only 
be determined on the basis of questions ad-
dressed to stakeholders (external and inter-
nal). Therefore, the authors of the article are 
aware that the synthetic measure of a uni-
versity’s brand presented herein merely rep-
resents an attempt to indicate the direction 
of further research leading to the determi-
nation of a university’s brand.

The method presented may be used as an 
auxiliary measure to determine the value 
of a university’s brand. The small number 
of selected variables used to determine the 
synthetic measure of the value of a univer-
sity’s brand may raise objections; howev-
er, the advantage of these variables is their 
unquestionable value. Usually, the brand is 
determined on the basis of surveys, which 
by their nature are less accurate, due to the 
differing views of respondents on the brand 
being assessed.

The results obtained may be used as 
a guideline for the use of a larger spectrum 
of variables to determine a university’s 
brand. In further research, the number of 
variables providing unquestionable values 
(often referred to as hard) should certainly 
be increased and the synthetic measure of 
a university’s brand should be enriched with 
data obtained from surveys of both internal 
and external stakeholders.
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Analysis of the Impact of Special 
Economic Zones on Macroeconomic 
Indicators in Poland
JANUSZ MICHALEK

Abstract 
A Special Economic Zone (SEZ) is a designated geograph-
ical area with specific economic regulations and incen-
tives to promote foreign investment and boost economic 
growth. The present study aims to analyse the impact of 
SEZs on the macroeconomic indicators of Poland. This 
study investigates the relationship between Poland’s 
Special Economic Zones and the Polish economy from 
1998 to 2020, employing a vector autoregressive model 
using ordinary least squares regression to analyse time 
series data on annual SEZ tax exemptions (TEx_SEZs) 
and macroeconomic indicators, such as GDP, foreign di-
rect investment, employment growth rate, and per capita 
income. The methodology includes descriptive analysis, 
correlation analysis, augmented Dickey-Fuller (ADF) tests 
for stationarity, an Engle-Granger two-step cointegration 
test to estimate the long-run equilibrium relationship, and 
Granger causality analysis to explore whether TEx_SEZs 
influence economic growth. The results of regression 
analysis indicates that the total tax exemption for Special 
Economic Zones (TEx_SEZs) does not directly contribute 
to economic growth, the employment growth rate, and per 
capita income in Poland, aligning with the non-causal re-
lationship found between TEx_SEZs and GDP. However, 
the study shows that TEx_SEZs have a statistically sig-
nificant and positive impact on Poland’s foreign direct 
investment (FDI), implying that SEZ tax incentives can 
effectively attract FDI and stimulate economic growth. 
While the reliance of this study on secondary data and the 
limited depth of the analysis constitute limitations, future 
research should employ diverse datasets, case studies, and 
interviews to address these constraints and explore the 
socioeconomic and environmental impacts of special eco-
nomic zones in Poland and other countries.
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Introduction
Investment activities are one of the basic cat-
egories describing the state, functioning and 
development opportunities of any type of 
organisation, particularly business organisa-
tions. An analysis of the literature indicates 
that the concept of planning investment ac-
tivities is multifaceted (Pujer, 2016). There are 
many ways of defining and describing it, in-
cluding indicative parametric and non-para-
metric methods for describing organisation-
al and economic investments (Patusiak et 
al., 2016, Dinu, 2015). Therefore, investment 
policy is one of the ways to achieve structural 
change. Among the many tools that have been 
used around the world over the years, Special 
Economic Zones (SEZs) have gained popu-
larity. Over the past four decades, SEZs have 
emerged as state-created economic enclaves 
designed to attract domestic and foreign in-
vestors to foster regional economic growth 
(Pastusiak et al., 2018; Michałek, 2023). They 
allow indirect implementation of the state 
setting through the use of autonomous mar-
ket units operating under competitive con-
ditions (Dorożyński et al., 2021). There are 
many types of this instrument, albeit often 
unique due to the institutional characteris-
tics of a country. An example of such an ar-
rangement are the zones operating in Poland 
(Krynska, 2010). The reason for selecting 
Poland for the analysis is its highly extensive 
network of Special Economic Zones (SEZs) 
and its significant role in the Polish economy, 
particularly in terms of fostering local and 
national economic interactions. Regional 
development is the growth of a region’s eco-
nomic potential, accompanied by a steady 
improvement in the living conditions of its 
residents and increased competitiveness 
(Blau et al., 2020; Szczepańska-Woszczyna et 
al., 2022). On the other hand, territorial pol-
icy is defined in the literature as intentional 
and deliberate actions by the authorities 
to regulate certain areas of inter-territorial 
development (Mutalimov et al., 2021). The 

prerogative of the zone is to create favourable 
conditions for the companies operating there, 
as well as the use of existing industrial plants 
and infrastructure while supporting the re-
structuring process of the industrial centre.

1. Literature review
In 1994, Poland introduced Special Econo
mic Zones (SEZs), primarily located in un-
derdeveloped regions. The main purpose 
behind creating these zones was to stimulate 
local economic growth by attracting capital 
investments, facilitating regional job oppor-
tunities, promoting exports, and revitalising 
outdated industrial areas. The envisioned 
objectives of SEZs encompassed enhancing 
the competitiveness of products and ser-
vices while fostering technological progress 
(Lizińska and Marks-Bielska, 2013). 

Countries worldwide have implemented 
zonal projects, irrespective of their socio-
political system or economic development 
level. These projects have led to the emer-
gence of diverse types of zones, character-
ised by various forms and classifications, 
operating within different macroeconom-
ic environments. While their motivations, 
expectations, and operational models may 
vary, their shared objective is creating an 
attractive investment climate to lure do-
mestic and foreign investors. These zones 
were established to bolster and stimulate 
economic development in specific regions 
and, in some cases, to address structural is-
sues faced by those areas, as exemplified by 
Poland. A key anticipation of these projects 
was that foreign capital inflows would spur 
economic growth and initiate the exchange 
of knowledge, transfer advanced technol-
ogies and innovations, and facilitate access 
to world-class marketing and management 
systems. This approach aimed to create 
a conducive environment for fostering eco-
nomic progress and development, with the 
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infusion of foreign expertise and resources 
playing a pivotal role in achieving these ob-
jectives (Nazarczuk and Cicha-Nazarczuk, 
2021; Akhmetshina et al., 2017; Kanungo, 
2016; Pakdeenurit et al., 2014; Palit, 2010).

Special Economic Zones (SEZs) were envi-
sioned as a vital component of development 
policies designed to stimulate the advance-
ment of underdeveloped regions. Their pri-
mary objective was attracting investors to ar-
eas deemed unprofitable or facing economic 
challenges (Wiedermann and Trojak, 2009). 
By offering various investment incentives, 
such as income tax exemptions, access to util-
ity infrastructure, and support for investment 
implementation, these regions were expected 
to become more appealing to potential inves-
tors, particularly large industrial companies. 
Initially, SEZs were intended to be established 
selectively, with only a few designated zones, 
to foster local economic growth and address 
labour market challenges in those specific ar-
eas (Pastusiak, 2011).

The primary objectives of Special Econo
mic Zones (SEZs), as stated in the law dated 
20 October 1994 (Ustawa z dnia 20 paździer-
nika 1994 r. o specjalnych strefach eko-
nomicznych, 1994), are as follows: 

	• Fostering the advancement of partic-
ular economic sectors,

	• Encouraging the development and 
implementation of novel technical 
and technological solutions within 
the national economy,

	• Facilitating the expansion of exports,
	• Enhancing the competitiveness of 

manufactured products and services 
rendered,

	• Utilising existing industrial resourc-
es and economic infrastructure effec-
tively,

	• Generating new employment oppor-
tunities,

	• Ensuring the sustainable utilisation 
of untapped natural resources.

A Special Economic Zone (SEZ) is a tar-
geted policy designed to draw foreign direct 

investment (FDI), stimulate employment op-
portunities, and bolster economic reforms. 
Particularly for developing economies, an 
SEZ holds the potential to act as a catalyst for 
progress by inviting foreign investors who 
can significantly enhance the productivity of 
local companies, boost revenues, and expand 
market shares through the introduction of 
cutting-edge technologies and the establish-
ment of new enterprises (Dubinina, 2022).

The creation of Special Economic Zones 
results from the gradual integration of the 
global economy. Special Economic Zones 
are the result of integration by macro agree-
ments (Gosek, 2022). Regional integration, 
involving the unity of nations in a common 
framework of economic, social and interna-
tional policies, is carried out between coun-
tries undertaking international political 
tasks (Ficek & Gawlik, 2022). The first inde-
pendent economic zone introduced a typical 
Special Economic Zones focused on export 
activities and basic services for entrepre-
neurs through tax exemptions. Thus, it can 
be said that these were tax-exempt areas. 
The first zones of this type were established 
in Central America and later in the Far East 
in the mid-1960s (Nazmi, 2015). Creating 
Special Economic Zones in many countries 
did not mean that the country establishing 
them would benefit from uniform econom-
ic zone conditions (Dargas-Draganik et al., 
2022). Moreover, the size and specificity of 
the zones were often determined solely by 
economic conditions. If this zone arous-
es investor interest, it is likely that the area 
will expand and change from a “small area” 
to a “large area” (Aggarwal, 2019).

Due to their nature, zones can be divid-
ed into large and small zones and indus-
trial and energy zones. A large zone covers 
a large area (Brezdeń and Szmytkie, 2019). 
Countries with such zones are mainly de-
veloping countries or countries with large 
areas of their own. The exceptions are 
Liechtenstein, Monaco and Hong Kong, 
where investment opportunities are strictly 
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regulated (Kuczynska-Chalada et al., 2020). 
A large zone usually covers the entire city 
and its residents. The largest group of coun-
tries (regions) are small zone countries. 
Zones usually cover from a few hectares 
to dozens of hectares. Most often, they are 
single zones located within closed economic 
enclaves. Such zones are industrial in nature 
and are not inhabited by people. Another 
type of economy is the so-called Specific 
Zone Industry (Lin, 2021). Selected industri-
al activities are carried out in the following 
countries: France, Germany, Mexico, USA, 
China, India, South Korea and Taiwan. This 
zone includes services supporting industry, 
banking and tourism. The last type of zone 
is performance-specific or zones for specif-
ic activities. The term ‘zone’ is somewhat 
overused in this case. This is because it is 
possible to find companies that have certain 
rights but at the same time meet strict con-
ditions (Sleszynski and Wiedermann, 2020).

The relationship between economic poli-
cies and macroeconomic conditions has gar-
nered significant attention as they serve as 
potential drivers of economic performance 
within a nation. Economic policies wield 
the power to influence various aspects of an 
economy, including investments in human 
capital, infrastructure, and other key areas. 
Hall and Charles (1999) assert that gov-
ernment policies can play a pivotal role in 
supporting specific industries during crit-
ical stages of their development (Hall and 
Charles, 1999). To facilitate foreign-invest-
ed manufacturing and services for export, 
countries establish Special Economic Zones 
(SEZs) that adopt liberal laws and econom-
ic policies. In essence, the creation of SEZs 
symbolises a political regime’s commitment 
to achieving economic transformation in 
a non-market economy (Pan et al., 2016).

A study by Lipták, Klasová and Kovác 
focused on five crucial macroeconomic pa-
rameters that are deemed highly influential 
in driving institutional changes within eco-
nomic policies. These parameters include 

the gross domestic product, which was cal-
culated based on market prices per capita in 
euros. Additionally, they considered inflation 
measured through the Harmonised Index 
of Consumer Prices and wages, which were 
evaluated as real income per individual in 
euros. To assess employment dynamics, they 
analysed the employment rate of the popula-
tion aged between 20 and 64. Lastly, the re-
searchers examined expenditures on research 
and development, computed per capita in eu-
ros. By investigating these key indicators, the 
study aimed to gain valuable insights into the 
implications of institutional change in the 
realm of economic policies (Lipták, Klasová 
and Kovác, 2015). In another study, the re-
sults show that SEZs have demonstrated 
a highly beneficial influence on the advance-
ment of the least developed regions in Poland, 
whereas their impact on relatively more afflu-
ent areas was modest or even unfavourable 
(Ambroziak and Hartwell, 2018).

A study conducted in the context of 
Thailand reveals the establishment of Special 
Economic Zones (SEZs) in 10 border prov-
inces in 2015 and 2016. However, the SEZ 
program did not attract significant invest-
ment into the zones as intended, and the 
analysis shows that it did not lead to mac-
roeconomic development. Provinces with 
SEZs did not experience higher GDP growth 
compared to those without, and poverty re-
duction progress was not significantly dif-
ferent. These findings cast doubt on the ef-
fectiveness of Thailand’s SEZs and suggest 
the need for more substantial cost advan-
tages for firms within the zones compared 
to non-SEZ areas. Additionally, it suggests 
that investing in education and specialised 
training for workers could help offset in-
creasing labour costs and boost productivity 
(Durongkaveroj, 2023). However, another 
study conducted in India provides a differ-
ent perspective, namely that the establish-
ment of Special Economic Zones (SEZs) had 
a significant impact on rural economies as it 
generated demand for substantial amounts 
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of land, leading to immediate changes in 
their economic and social landscape and ex-
acerbating rural poverty. However, as time 
passed, the adverse effects of SEZs on rural 
poverty gradually diminished. Interestingly, 
the influence of SEZs on urban poverty dif-
fered from their impact on rural poverty. 
Moreover, districts with multiple SEZs expe-
rienced more pronounced effects than those 
with only one or two SEZs. On the whole, 
SEZs did have positive economic effects, but 
this transformation may also have height-
ened inequalities between rural and urban 
areas (Aggarwal and Kokko, 2022).

The literature review has provided a com-
prehensive overview of the existing research 
and scholarly works on the topic at hand. By 
synthesising and analysing the findings of 
various studies, it has become evident that 
there are common themes and divergent 
perspectives within the field. While some 
gaps in the literature have been identified, 
this review lays a solid foundation for the 
subsequent research and serves as a valuable 
resource for understanding the current state 
of knowledge in this area. Moving forward, 
building upon these insights will undoubted-
ly contribute to a deeper understanding and 
further advancements in the subject matter.

2. Methodology 
Economic theories, when observed in differ-
ent environments, experience shocks (pos-
itive or negative). Given the inevitable and 
varying economic environments, the meth-
odology provides the evidence to support any 
result, thus reconciling the mismatch between 
economic theories and their ability to thrive 
in different environments which sometimes 
arises. Ultimately, the impact of tax chang-
es on the size of the economy is an empiri-
cal question. Policymakers and researchers 
have always been interested in how potential 
changes in the tax system impact the over-
all economy. Evidence by Piketty, Saez and 
Stantcheva (2014) on tax rates and economic 

growth between 1960 and 2010 from 18 
OECD countries using regression analysis 
reveals that there is a weak correlation be-
tween growth in real GDP per capita and tax 
rate. In order to attract more FDI, countries 
introduce different tax incentives, such as tax 
holidays, investment allowances and exemp-
tions. Shafiq et al. (2021) examined the impact 
of taxation on foreign direct investment in 
Pakistan using time series data (1985-2020), 
autoregressive distributed lag (ARDL) and er-
ror correction model (ECM) techniques used 
for empirical analysis. The study concludes 
that low taxes provide the impetus for foreign 
investment and the long-run relationship be-
tween taxes and FDI in Pakistan. 

This study examined the relationship 
between special economic zones (“tax ha-
vens”) in Poland and the Polish economy us-
ing time series data from between 1998 and 
2020. The vector autoregressive model was 
employed using the ordinary least squares 
regression method. Firstly, the author identi-
fied and gathered data on Special Economic 
Zones in Poland, specifically the annual to-
tal amount of tax exemptions (TEx_SEZs). 
Macroeconomic data for Poland were collect-
ed, including gross domestic product, foreign 
direct investment, employment growth rate, 
and per capita income over a specific peri-
od. The second step in the methodology was 
data analysis. Descriptive analysis was con-
ducted on the collected data to understand 
the trends, patterns, and distributions of the 
variables. Correlation analysis examined the 
initial relationships between TEx_SEZs and 
macroeconomic indicators. The augment-
ed Dickey-Fuller (ADF) test was used to test 
for unit roots, and the test results revealed 
per-capita income and foreign direct invest-
ment to be stationary while GDP, employ-
ment growth rate and TEx_SEZs are non-sta-
tionary. Non-stationary time series can cause 
a spurious regression (Gujarati, 2022), where 
a significant relationship is observed between 
variables, although no true relationship exists. 
The Engle-Granger two-step cointegration 
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test was employed to test whether a cointe-
grating relationship exists between the vari-
ables and estimate the long-run equilibrium 
relationship between them. The cointegra-
tion test results revealed that a cointegration 
relationship between the variables exists. The 
vector autoregression (VAR) model was used 
to model the relationship between Special 
Economic Zones and macroeconomic per-
formance in Poland, considering factors such 
as data quality, control variables, and poten-
tial lagged effects. The mean residual test of 
model accuracy was performed to validate 
our regression results. In the final step of the 
methodology, Granger causality analysis was 
performed to investigate whether TEx_SEZs 
Granger-causes economic growth in Poland. 
The researchers utilised time series forecast-
ing techniques (VAR model) to forecast the 
future value of FDI based on the presence and 
characteristics of TEx_SEZs.

Research Questions

1.  What is the nature of the relationship be-
tween Special Economic Zones and mac-
roeconomic indicators in Poland?

2.  How do Special Economic Zones impact 
economic growth, foreign direct invest-
ment, employment growth rate and per 
capita income in Poland?

3.  Do Special Economic Zones Granger-
cause economic growth in Poland?

Research Objectives

1.  To model the relationship between 
Special Economic Zones and macroeco-
nomic performance in Poland.

2.  To statistically evaluate the impact of 
Special Economic Zones on economic 
growth, foreign direct investment, em-
ployment growth rate and per capita in-
come in Poland.

3.  To ascertain if Special Economic Zones 
Granger-cause economic growth with 
feedback.

4.  To forecast foreign direct investment in 
Poland based on Special Economic Zones 
in Poland.

Model Specification

In its simplest form, vector autoregression 
(VAR) models are used to model multiple 
time series variables that may be interdepen-
dent. The model assumes that each variable 
is a function of its own lagged values and the 
lagged values of the other variables in the sys-
tem. The VAR model can capture short-term 
relationships between variables even when 
they are not cointegrated. The functional 
form of our model is specified as follows:

GDPt = β1 + φ11UEM(t-1) + φ12FDI(t-1) + φ13PCAP(t-1) + φ14Tex_SEZs(t-1) + e1t

UEMt = β2 + φ21GDP(t-1) + φ22FDI(t-1) + φ23PCAP(t-1) + φ24Tex_SEZs(t-1) + e2t

FDIt = β3 + φ31GDP(t-1) + φ32UEM(t-1) + φ33PCAP(t-1) + φ34Tex_SEZs (t-1) + e3t

PCAPt = β4 + φ41GDP(t-1) + φ42UEM(t-1) + φ43FDI(t-1) + φ44Tex_SEZs (t-1) + e4t

Tex_SEZs t = β5 + φ51GDP(t-1) + φ52UEM(t-1) + φ53FDI(t-1) + φ54PCAP (t-1) + e5t

Where:
GDPt = Gross domestic product at time ‘t’
UEMt = Unemployment rate at time ‘t’
FDIt = Foreign direct investment at time ‘t’
PCAPt = Per capita income at time ‘t’
Tex_SEZst = Tax exemption for Special Economic Zones at time ‘t’
φij = �coefficients that represent the effect of the predictor variables on the target variable and 

on themselves (autoregressive terms).
β1, β2, β3, β4 and β5 = intercept terms
e1t, e2t, e3t, e4t and e5t = stochastic error terms.
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Definition and Justification of Variables

The variable GDP refers to the annual gross 
domestic product at market prices in Poland 
measured in millions of Polish złoty (PLN). 
Unemployment rate (UEM) is defined here 
as an estimate of annual national unemploy-
ment as a percentage of the total labour force. 
It refers to the share of the labour force that 
is without work but available for and seeking 
employment in Poland. FDI is defined as the 

annual sum of direct investment equity cap-
ital inflows in Poland, measured in US dol-
lars. Per capita income (PCAP) is Poland’s 
annual gross national income, converted 
to US dollars using the World Bank Atlas 
method, divided by the midyear population. 
It is also known as GNI per capita, measured 
in US dollars. TEx_SEZs is the total tax ex-
emption value for entrepreneurs and com-
panies managing zones in Poland, measured 
in thousands of PLN.

Table 1. Data Table

Year GDP  
(million PLN) UEM (%) FDI (USD) PCAP (USD) TEx_SEZs  

(thousand PLN)

1998 607,103 9.94 6,383,000,000 4360 30,560

1999 674,530 12.29 7,407,000,000 4440 123,469

2000 748,483 16.31 9,335,000,000 4670 241,526

2001 781,548 18.37 5,677,000,000 4710 407,912

2002 812,214 19.89 4,091,000,000 4900 496,954

2003 847,152 19.37 5,371,000,000 5500 611,424

2004 933,091 19.07 13,868,000,000 6260 600,185

2005 990,530 17.75 11,041,000,000 7330 587,816

2006 1,069,431 13.84 21,473,000,000 8420 868,164

2007 1,187,508 9.6 25,031,000,000 9930 1,084,333

2008 1,285,571 7.12 14,574,000,000 11,940 1,089,439

2009 1,372,025 8.17 14,025,000,000 12,490 1,221,559

2010 1,434,368 9.64 18,542,000,000 12,670 1,517,971

2011 1,553,641 9.63 18,212,000,000 12,820 1,829,753

2012 1,612,739 10.09 7,180,000,000 13,090 1,633,383

2013 1,630,126 10.33 1,029,000,000 13,230 2,289,140

2014 1,700,552 8.99 20,455,000,000 13,470 2,551,536

2015 1,798,471 7.5 15,598,000,000 13,250 2,561,422
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Year GDP  
(million PLN) UEM (%) FDI (USD) PCAP (USD) TEx_SEZs  

(thousand PLN)

2016 1,853,205 6.16 17,750,000,000 12,660 2,728,838

2017 1,982,794 4.89 11,999,000,000 12,690 2,661,240

2018 2126506 3.85 19,204,000,000 14,180 2,775,982

2019 2,288,492 3.28 17,619,000,000 15,330 3,054,179

2020 2,337,672 3.16 19,151,000,000 15,300 2,869,783

Source: Polish Ministry of Development and Technology, World Development Indicators,  
Eurostat Database

Table 2. Summary Statistics (the summary statistics of the natural data of the 
variables in the linear model)

GDP UEM FDI PCAP TEx_SEZs

count 23 23 23 23 23

mean 1,375,120.0 10.8 13,261,520,000 10,158.2 1,471,155

std 533,702.1 5.3 6,471,568,000 3956.1 1,018,627

min 607,103.0 3.1 1,029,000,000 4360.0 30,560

25% 890,121.5 7.3 7,293,500,000 5880.0 594,000

50% 1,372,025.0 9.6 14,025,000,000 12,490.0 1,221,559

75% 1,749,512.0 15.0 18,377,000,000 13,160.0 2,556,479

max 2,337,672.0 19.8 25,031,000,000 15,330.0 3,054,179

Source: See Results Appendix

3. Research results
Following the analysis of data pertaining 
to the first research question: “What is the 
nature of the relationship between Special 
Economic Zones (SEZs) and macroeco-
nomic indicators in Poland?”, the author 
provides correlation analysis used to test 
relationships between quantitative variables 
or categorical variables. A correlation coef-
ficient is a means of assigning a value to the 
relationship. Correlation coefficients have 

a value of between -1 and 1. A figure of 0 
means no relationship between the variables 
at all, while -1 or 1 means a perfect negative 
or positive correlation. The most common 
correlation coefficient is the Pearson cor-
relation coefficient, which is used to test for 
linear relationships between data. For the 
purpose of this research, the Pearson cor-
relation coefficient will be used to test for 
relationships between our target vectors 
(GDP, UEM, FDI and PCAP) and feature 
(TEx_SEZs). 
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Figure 1. Pearson correlation heatmap of the variables in our linear model

 
Source: own elaboration

Table 3. Correlation between the tax exemption for Special Economic Zones (TEx_SEZs)  
and selected macroeconomic variables (GDP, UEM, FDI & PCAP) in Poland

Feature matrix Target vector Correlation coefficient Relationship

TEx_SEZs GDP 0.98 Strong & Positive

TEx_SEZs UEM -0.8 Strong & Negative

TEx_SEZs FDI 0.46 Moderate & Positive

TEx_SEZs PCAP 0.92 Strong & Positive

Source: own elaboration

The Pearson correlation test results, as 
shown in Figure 1 and Table 3, indicate 
a strong correlation between three target 
variables (GDP, UEM and PCAP) and the 
predictor (TEx_SEZs) in the proposed 
model, while FDI exhibits a moderate cor-
relation with TEx_SEZs. A Pearson cor-
relation coefficient of 0.98 and 0.92 means 
a very strong and positive relationship 

exists between GDP and TEx_SEZs and 
PCAP and TEx_SEZs, respectively, in 
Poland. However, a correlation coefficient 
of 0.46 between FDI and TEx_SEZs indi-
cates a moderately positive relationship 
between both variables. The positive signs 
here indicate the nature (direct relation-
ship) of the graph produced by the vari-
ables, as shown in Figures 2, 3, 4 and 5.
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Figure 2. Annual total tax exemption for special economic zones in Poland

 
Source: own elaboration based on data obtained from the Polish Ministry of Finance (1998-2020)

Figure 3. Annual GDP at market prices in Poland

 
Source: own elaboration based on data obtained from Eurostat (1998-2020)

Figure 4. Annual gross national income per capita in Poland

 
Source: own elaboration based on data obtained from World Development (1998-2020)
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Figure 5. Annual foreign direct investment in Poland

 
Source: own elaboration based on data obtained from World Development (1998-2020)

On the other hand, the Pearson correla-
tion coefficient between TEx_SEZs and 
UEM is -0.8, implying a strong negative 
correlation. The negative sign here indicates 

the nature (inverse relationship) of the graph 
produced by both variables, as shown in 
Figure 6 compared to Figure 2.

Figure 6. Annual unemployment rate in Poland

 
Source: own elaboration based on data obtained from World Development (1998-2020)

The results of the research based on re-
search question no. 2: “How do special eco-
nomic zones impact economic growth, for-
eign direct investment, employment growth 
rate and per capita income in Poland?” are 
as follows:

Stationarity (Unit Root) Test

The augmented Dickey-Fuller (ADF) test 
was used to test for stationarity in the indi-
vidual variable. The test aligns with the fol-
lowing hypothesis:

Null hypothesis (H0): The variable con-
tains a unit root and is non-stationary. 

Alternative hypothesis (H1): The variable 
is stationary and does not contain a unit root.

Decision Rule: If the calculated ADF test 
statistic is less than the critical values at the 
5% significance level, the study rejects the 
null hypothesis of non-stationarity and ac-
cepts the alternative hypothesis of station-
arity and otherwise. The results for the aug-
mented Dickey-Fuller Test for Unit Roots 
are summarised as follows:
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Table 4. Augmented Dickey-Fuller (ADF) Unit Root Test

Variable Critical Value (5%) t-statistic Result

GDP -3.1271 1.7375 Non-stationary

UEM -3.1041 -2.0313 Non-stationary

FDI -3.1271 -3.9025 Stationary

PCAP -3.1271 -8.4127 Stationary

TEx_SEZs -3.0054 -0.4930 Non-stationary

TEx_SEZs_diff_1 -3.0131 -7.1001 Stationary

Source: own elaboration

Engle-Granger Two-Step Cointegration Test
Two or more variables are said to be cointe-
grated if they have a long-run or an equilib-
rium relationship between them (Gujarati, 
2022). To test for cointegration among the 
variables in our model, the author used the 
Engle-Granger two-step cointegration test 
on the variables (stationary variables and 
the first difference of the non-stationary 
variables in the series). The decision rule for 
the Engle-Granger two-step cointegration 
test is based on the p-value. A significance 
level (5% or 0.05) is typically chosen for the 
test. The decision rule is as follows:

If the p-value is less than the chosen sig-
nificance level (p-value < 0.05), we reject the 
null hypothesis of no cointegration. This 
means there is evidence of cointegration 
among the variables.

The test statistic is -6.3848, and the p-val-
ue is 0.0000. Comparing these values with 
the critical values at the 5% significance 
level, it can be concluded that there is evi-
dence of cointegration among the variables. 
The p-value is less than 0.05, indicating 
that the null hypothesis of no cointegration 
is rejected. Thus, it is concluded that there 
exists a long-run equilibrium relationship 
between the lagged values of TEx_SEZs 
(TEx_SEZs_diff_1) and GDP, UEM, FDI, 
and PCAP in Poland. 

Regression Results
Vector autoregression (VAR) models are 
typically used in econometrics to model the 
dynamic relationships between multiple 
time series variables. They are used when:

	• The variables are all time series data 
with interdependencies between 
them.

	• The objective is to capture the rela-
tionship between variables and un-
derstand how changes in one variable 
affect the other variables.

	• There is no prior theory specifying 
the direction of causality between the 
variables. 

The decision rule for testing the statisti-
cal significance of a regression coefficient is 
to compare its p-value with a significance lev-
el, often set at 0.05. If the p-value is less than 
the significance level, we reject the null hy-
pothesis that the coefficient is equal to zero 
and conclude that it is statistically significant. 
This means that there is strong evidence that 
the predictor variable has a non-zero effect on 
the response variable. On the other hand, if the 
p-value is greater than the significance level, it 
fails to reject the null hypothesis and concludes 
that the coefficient is not statistically signifi-
cant. This means that there is not enough evi-
dence to suggest that the predictor variable has 
a meaningful effect on the response variable.
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Table 5. Vector Autoregressive (VAR) Estimates with Lag Length 1:  
TEx_SEZs_diff_1 Impact

Dependent Variable Coefficient Std. error t-statistic Probability

GDP 0.038049 0.28575 1.332 0.183

UEM -0.000001 0.000001 -0.984 0.325

FDI 11091.58291 4722.82962 2.349 0.019

PCAP 0.000350 0.000548 0.639 0.523

Source: own elaboration

The regression results for the proposed 
VAR model, shown in Table 7, display the 
impact of TEx_SEZs on the selected mac-
roeconomic indicators (GDP, UEM, FDI, 
PCAP) in Poland. Of all the macroeconom-
ic indicators explored in the model, the 
study can only reject the null hypothesis 
of statistical insignificance for FDI, given 
that its p-value (0.019) is less than 0.05 ac-
cording to the decision rule. Thus, it can be 
concluded that TEx_SEZs have a statistical-
ly significant impact on FDI in Poland. The 

regression coefficient (11091.58) indicates 
a positive relationship between TEx_SEZs 
and FDI, as can be seen from the sign of 
its coefficient and confirmed in the cor-
relation analysis. The sign and magnitude 
of the coefficient of TEx_SEZs imply that, 
holding all other explanatory variables in 
the model constant, an increase of 1000 
PLN in the total tax exemption for special 
economic zones (TEx_SEZs) will increase 
foreign direct investment (FDI) in Poland 
by US$11,091.58.

Table 6. (FDI Forecast)

Year Forecast (USD)

2021 13,271,306,600

2022 17,506,513,100

2023 16,690,797,300

2024 17,060,070,600

2025 17,155,843,600

Source: own elaboration

Test for Model Accuracy Mean Residuals

The mean of the residuals should be ap-
proximately zero, indicating that the model 

is, on average, predicting the correct values. 
The mean of the residuals can be checked 
by calculating the mean and comparing it 
to zero.
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Figure 7. Plot of Residuals

 
Source: own elaboration

Table 7. Table of Mean Residuals

Variable Mean residual

GDP -0.000003666111

UEM 0.0000000000074

FDI -0.01

PCAP -0.000000000525

TEx_SEZs_diff_1 -0.000000286384

Source: own elaboration

In answering the third research question: 
“Do SEZs Granger-cause economic growth 
in Poland?” the Granger causality test was 
calculated. 

Granger causality is a statistical concept 
used to determine the causal relationship 
between two time series variables. It is based 
on the idea that if one time series variable 
Granger-causes another, then the past values 
of the first variable provide useful informa-
tion in predicting the future values of the sec-
ond variable beyond what is already captured 
by its past values. The p-value indicates the 
significance level for the Granger causality 
between the variables, where a p-value below 
a chosen significance level (0.05) suggests evi-
dence of Granger causality.

The Granger causality test result between 
GDP and TEx_SEZs with a p-value of 0.08 

suggests weak evidence to reject the null hy-
pothesis of no Granger causality.

In this case, with a p-value of 0.08, larger 
than the commonly used significance level 
of 0.05, there is no strong statistical evidence 
to conclude that TEx_SEZs Granger-causes 
GDP. This means that the past values of 
TEx_SEZs may not provide significant in-
formation to predict or explain the current 
or future values of GDP in a causal manner.

4. Discussion
The regression result suggests that the total 
tax exemption for Special Economic Zones 
(TEx_SEZs) does not directly contribute 
to economic growth, employment growth 
rate and per capita income in Poland. This 
finding aligns with the findings of Miranda 
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et al. (2022). The Granger causality test result 
also suggests weak evidence for the rejection 
of the the null hypothesis of no Granger cau-
sality between TEx_SEZs and GDP. The weak 
statistical evidence of Granger causality im-
plies that past values of TEx_SEZs may not be 
reliable predictors of GDP in a causal manner. 
This implies that the historical performance 
of TEx_SEZs alone may not provide substan-
tial information for accurately forecasting or 
explaining GDP changes. The lack of a signif-
icant Granger causality relationship indicates 
that other factors beyond TEx_SEZs might 
significantly influence GDP in Poland. It sug-
gests that the overall economic performance 
and growth of the country are influenced by 
a complex interplay of various factors, includ-
ing but not limited to special economic zones. 
The non-causal relationship between TEx_
SEZs and GDP suggests that policymakers 
should not solely rely on tax exemptions for 
special economic zones as a primary driver 
of economic growth. While special econom-
ic zones may attract foreign investment and 
promote regional development, other poli-
cies and factors must be considered in order 
to stimulate and sustain overall economic 
growth. The causality test result highlights 
the importance of ongoing policy evaluation 
and monitoring. Policymakers should regu-
larly assess the effectiveness of policies relat-
ed to special economic zones, including tax 
incentives, and make adjustments or refine-
ments based on empirical evidence and anal-
ysis. This helps ensure that policies align with 
economic growth and development goals. 
This finding is in line with the suggestions 
given by Aggarwal and Kokko (2022).

On the other hand, TEx_SEZs have a sta-
tistically significant and positive impact on 
foreign direct investment (FDI) in Poland. 
This implies that providing tax incentives, 
such as tax exemptions on special economic 
zones, can be an effective policy tool to at-
tract foreign direct investment. This can be 
beneficial for Poland’s economy as it en-
courages foreign companies to invest in the 

country, leading to increased capital inflows, 
job creation, and potential technology trans-
fer. The positive relationship between TEx_
SEZs and FDI implies that by implementing 
favourable tax policies for special econom-
ic zones, Poland can stimulate economic 
growth. Increased FDI can expand business-
es, enhance productivity, and drive over-
all economic development. The impact of 
TEx_SEZs on FDI highlights the potential for 
regional development. By establishing special 
economic zones in specific regions, Poland 
can promote economic activities and invest-
ments in those areas. This can help to reduce 
regional disparities and create employment 
opportunities outside major urban centres. 
This result aligns with the study conducted 
in Thailand in that the government must pri-
oritise implementing FDI-friendly policies 
and trade promotion within the SEZ, as they 
play a pivotal role in stimulating regional eco-
nomic growth. Central to this development 
strategy should be the provision of favourable 
incentives and privileges to attract foreign di-
rect investment (Romyen et al., 2019). 

The result suggests that policymakers 
should consider the effectiveness of tax in-
centives, such as the total tax exemption on 
special economic zones, when designing 
policies to attract FDI. This information 
can assist in optimising the design and im-
plementation of tax policies, ensuring they 
are targeted and tailored to encourage FDI 
inflows. The findings emphasise the impor-
tance of maintaining a competitive business 
environment to attract foreign investment. 
By offering tax exemptions on special eco-
nomic zones, Poland can enhance its com-
petitiveness compared to other countries 
and potentially position itself as an attrac-
tive destination for foreign investors.

Conclusions
Finally, this research sheds light on the 
complex relationship between tax ex-
emptions for Special Economic Zones 
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(TEx_SEZs) and Poland’s economic per-
formance. The Granger causality test re-
sults indicate a non-causal relationship 
between TEx_SEZs and GDP, suggesting 
that historical performance of special eco-
nomic zones may not be reliable predic-
tors of changes in GDP. This highlights 
the need for policymakers to recognise that 
economic growth is influenced by a myriad 
of factors beyond TEx_SEZs. Consequently, 
it is imperative for policymakers to adopt 
a holistic approach when designing eco-
nomic policies, taking into account various 
factors that contribute to overall economic 
development. 

Conversely, the statistically significant 
and positive impact of TEx_SEZs on for-
eign direct investment (FDI) indicates the 
effectiveness of tax incentives in attract-
ing foreign companies to invest in Poland. 
This finding underscores the importance of 
crafting targeted and competitive tax poli-
cies to stimulate FDI inflows, which can lead 
to increased capital investment, job creation, 
and technology transfer, ultimately foster-
ing economic growth. 

The contrasting results of the study 
highlight the complexity of policymaking 
in the context of Special Economic Zones. 
Policymakers must strike a balance between 
leveraging tax incentives to attract FDI while 
recognising the limitations of TEx_SEZs 
as the sole driver of economic growth. The 
research emphasises the need for continu-
ous policy evaluation and evidence-based 
decision-making, allowing policymakers 
to adapt and refine tax policies to achieve 
sustainable economic development. 

In conclusion, the findings of this study 
contribute valuable insights to the ongoing 
discourse surrounding Special Economic 
Zones and their impact on Poland’s econ-
omy. By considering both the non-causal 
relationship between TEx_SEZs and GDP 
and the positive impact on FDI, policy-
makers can better shape policies that foster 
balanced economic growth and regional 

development. As Poland continues its quest 
for economic prosperity, understanding 
the intricate dynamics of Special Economic 
Zones will be instrumental in charting a re-
silient and thriving economic future for the 
nation. 

This study has several limitations to con-
sider. Firstly, it relies on secondary data with 
potential biases and limited depth of analy-
sis. Secondly, its findings may not be easily 
generalised beyond the Polish context due 
to variations in economic conditions and 
policies across countries. Moreover, the 
statistical analysis used might not capture 
all causal relationships, overlooking intri-
cate pathways and omitted variables. The 
study lacks an in-depth exploration of the 
evolving policies governing TEx_SEZs in 
Poland. Additionally, it does not investi-
gate the potential socio-economic and en-
vironmental impacts of these zones. Future 
research should employ diverse datasets, in-
cluding case studies and interviews, conduct 
cross-country comparisons, and explore al-
ternative econometric models to strengthen 
the findings.
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Abstract
The rapid expansion of e-commerce has revolutionised glob-
al trade and connectivity, bringing forth both opportunities 
and challenges for sustainable growth in European Union 
(EU) countries. This study aims to investigate the impact of 
e-commerce on key sustainable development goals (SDGs) in 
the EU, specifically focusing on SDG2 (Zero Hunger), SDG12 
(Responsible Consumption and Production), and SDG13 
(Climate Action). To analyse the influence of e-commerce on 
the selected SDGs, this study adopts two distinct approach-
es: the panel-corrected standard error (static estimation) 
approach and the system generalised method of moments 
(dynamic estimation) approach. The investigation yields sig-
nificant insights into the role of e-commerce in shaping the 
achievement of the aforementioned SDGs. The findings indi-
cate that e-commerce has the potential to enhance food dis-
tribution networks, thus improving access to nutritious food 
in certain regions. However, concerns are raised regarding 
increased food waste and its impact on food availability for 
vulnerable populations. Additionally, the study highlights 
the environmental implications of e-commerce, particularly 
in terms of excessive packaging waste and carbon emissions 
from logistics. Based on empirical findings, policymakers, 
businesses, and stakeholders should develop targeted strate-
gies to capitalise on the positive impacts of e-commerce while 
addressing the challenges thereof in the context of sustainable 
development. Recommended measures include optimising 
delivery routes, promoting sustainable packaging practices, 
and integrating green technology into e-commerce operations 
to effectively align e-commerce with the SDGs.

Key words
responsible consumption, responsible production, climate ac-
tion, no hunger, digitalisation, online shopping.
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Introduction
The rapid growth of e-commerce has in-
deed brought significant advancements 
to the global market, offering unparalleled 
convenience and accessibility to consumers 
worldwide (Wang and Liu, 2022; Akimov et 
al., 2021; Titko et al., 2023). However, it has 
also raised concerns about its environmen-
tal and societal impacts, leading to debates 
over its true contribution to sustainable 
development (Stępień et al., 2023; Spicka, 
2018; Spicka et al., 2019). While propo-
nents argue that e-commerce facilitates re-
source efficiency and reduces carbon emis-
sions through the optimisation of logistics 
(Letunovska et al., 2023; Miśkiewicz, 2019), 
critics question its role in promoting over-
consumption (Chen et al., 2021; Arefieva et 
al., 2021), wasteful packaging (Jacobsen et 
al., 2022), and the detrimental effects of last-
mile deliveries on urban congestion (Muriel 
et al., 2022; Engesser et al., 2023) and air 
quality (Zhang et al., 2022).

In the context of the European Union 
(EU), where e-commerce has witnessed 
exponential growth in recent years, the 
balance between economic prosperity and 
sustainable development has become a crit-
ical point of contention (Dementyev et al., 
2021; Trushkina et al., 2020; Miśkiewicz 
et al., 2022; Kwilinski et al., 2022; Jenčová 
et al., 2023). Considering the official re-
port on the attainment of the Sustainable 
Development Goals (SDGs), EU countries 
are weakly positioned in the context of 
SDG2: Zero Hunger, SDG12: Responsible 
Consumption and Production, and SDG13: 
Climate Action. While scholars (Music et al., 
2022; Melnyk et al., 2021; Ben Youssef and 
Dahmani, 2023) argue that e-commerce en-
hances food accessibility and affordability, 
others question whether its emphasis on fast 
delivery and single-use packaging aligns 
with responsible consumption and produc-
tion practices (Jia et al., 2022; Morashti et al., 
2022; Delina et al., 2023; Lopez-Villalobos 

et al., 2022). Thus, it is necessary to identify 
and empirically justify the character of links 
between e-commerce and sustainable devel-
opment. The primary objective of this paper 
is to investigate the implications of e-com-
merce on sustainable development within 
the European Union. This investigation is 
pursued through the utilisation of existing 
research and the creation of econometric 
models, which are tailored to evaluate the 
specific influence of e-commerce on SDG2, 
SDG12, and SDG13. The paper fills the sci-
entific gaps (which outline the originality of 
this study) in attaining SDGs by developing 
an approach to justify the impact of e-com-
merce on SDG2, SDG12, and SDG13 based 
on a combination of the panel-corrected 
standard error (static estimation) and the 
system generalised method of moments (dy-
namic estimation).

The paper is structured as follows. The 
literature review contains an analysis of the 
theoretical landscape on linking e-com-
merce and SDG2, SDG12, and SDG13 to jus-
tify the research hypotheses; the materials 
and methods section explores the variables 
and sources, explaining the selected ap-
proaches to verifying the research hypothe-
ses; the results section describes the empir-
ical results of the study; and the discussion 
and conclusion section contains a summary 
of the research findings and a comparative 
analysis with previous investigations, and 
outlines the policy implications, limitations 
and potential directions for further research.

1. Literature review
Past studies (Cordes and Marinova, 2023; 
Chen et al., 2023; Zhanibek et al., 2022; Di 
Pierro et al., 2023; Criveanu, 2023) confirm 
that the share of enterprises with e-com-
merce sales has a significant impact on 
achieving the Sustainable Development 
Goals (SDGs) in various ways. The adoption 
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and expansion of e-commerce by business-
es positively influence several SDGs, par-
ticularly those related to economic growth, 
innovation, and sustainable consump-
tion (Mazhar et al., 2022; Melnychenko, 
2019; Karnowski and Miśkiewicz, 2021; 
von Braun et al., 2023; Oruma et al., 2021). 
Applying the artificial neutral network and 
cluster analysis, M. Criveanu  (2023) con-
firmed that e-commerce boosts economic 
growth and sustainable development. Von 
Braun et al. (2023) have shown that digi-
talisation impacts a country’s food system 
and reduces hunger. Similar findings are 
presented in a study by Oruma et al. (2021), 
which presents the interdependence of food 
security in Nigeria with Agriculture 4.0 and 
commercial farming. Based on the findings, 
they proved that digital technologies in the 
agri-food supply chain aim to contribute 
to SDGs 2, 3, and 8 for the benefit of Nigeria 
and the global community. Hassani et al. 
(2021) outlined the fact that extending Big 
Data and e-commerce stimulates the trans-
formation of the food supply chain, improv-
ing food security and attaining zero hun-
ger (SDG  2). Studies (Reardon et al., 2021; 
Carpio et al., 2013; Guo et al., 2021) have 
shown that e-commerce platforms facilitate 
direct connections between consumers and 
local food producers, enabling consumers 
to support small-scale farmers and local 
businesses. This contributes to sustainable 
rural development and poverty reduc-
tion, aligning with the objectives of SDG2. 
Scholars (Musa et al., 2023; Oláh et al., 2018; 
Chen et al., 2020; Sousa et al., 2021) have 
shown that e-commerce platforms enable 
producers and retailers to reach a broader 
customer base, including consumers who 
prioritise sustainable and ethically sourced 
products. This encourages more businesses 
to adopt sustainable production practices 
and offer eco-friendly food options, contrib-
uting to SDG2’s target of ensuring sustain-
able food production. At the same time, oth-
er research (Lin et al., 2021; Apostolopoulos 

et al., 2021) has revealed that e-commerce, 
particularly in the food industry, contrib-
utes to food wastage through excessive 
packaging, short shelf-life products, and 
inefficient supply chains. It may also pri-
oritise cost and speed over sustainability, 
leading to an emphasis on processed and 
non-nutritious foods rather than promot-
ing access to healthy and nutritious options 
(Letunovska et al., 2022). Additionally, the 
reliance of e-commerce on long-distance 
shipping and refrigeration increases the car-
bon footprint of food transportation, fur-
ther impacting food security and availability 
(Lin et al., 2021; Apostolopoulos et al., 2021). 
Based on this, the following hypothesis is 
proposed:

Hypothesis 1: The effect of e-commerce on 
attaining SDG2: Zero Hunger.
Altarturi et al. (2023) outlined that the share 
of enterprises with e-commerce sales in-
clines consumer behaviour toward more 
responsible consumption. E-commerce 
platforms have the potential to promote 
sustainable products, provide information 
on eco-friendly options, and encourage con-
sumers to make conscious choices, reducing 
the overall environmental impact. Ji et al. 
(2023) examined China’s efforts to achieve 
the sustainable development goals by re-
ducing carbon emissions and utilising dig-
italisation. Additionally, the research high-
lights that digitalisation plays a crucial role 
in driving sustainable development. Chiu 
et al. (2020) underlined that by providing 
consumers with access to sustainable and 
eco-friendly products, e-commerce influ-
ences purchasing decisions and encourages 
responsible consumption practices that di-
rectly relate to SDG 12. Based on the ques-
tionnaire from 421 respondents, Nogueira 
et al.  (2021) concluded that demographic 
characteristics impact the decision to buy 
green products via e-platforms. At the same 
time, they outlined that sustainable pro-
duction and consumption require relevant 
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digital knowledge (Kwilinski et al., 2020; 
2022; Melnychenko, 2021a; 2021b; Kwilinski, 
2019; Trzeciak et al., Dzwigol, 2019; 2021; 
2022a; 2022b; 2023; Dzwigol et al., 2023), 
competencies, and infrastructure. Using 
survey data (among EU and African coun-
tries) and applying cluster analyses and 
ANOVA tests, Kwilinski et al. (2019) showed 
that e-commerce policy is crucial in extend-
ing responsible consumption and produc-
tion. At the same time, they outlined that 
EU countries more actively implement rele-
vant policies on the spread of digitalisation 
than African countries.

Scholars (Xie et al., 2021; Ji et al., 2023) 
have proven that e-commerce contributes 
to overconsumption and unnecessary pur-
chases due to easy access to a wide range of 
products. Such consumer behaviour leads 
to increased waste generation and resource 
depletion. Moreover, the use of single-use 
packaging and inefficient product returns in 
e-commerce add to the environmental bur-
den. Thus, the second research hypothesis is 
outlined as follows:

Hypothesis 2: The effect of e-commerce on 
attaining SDG12: Responsible Consumption 
and Production.
Based on the results of the literature review, 
Siikavirta et al. (2002) outline that e-com-
merce, specifically e-grocery home delivery 
services, presents an opportunity to reduce 
greenhouse gas (GHG) emissions in the food 
production and consumption system by 18% 
to 87% compared to traditional in-store 
shopping. However, the current market 
potential for emission reduction is limited 
to approximately 0.3% to 1.3% due to low 
market share. Achieving significant GHG 
reductions would necessitate system-level 
innovations and more research to assess the 
effectiveness of e-commerce and e-grocery 
in this context. Liang et al. (2021) explored 
the correlation between e-commerce and 
carbon dioxide emissions by means of panel 
data from various Chinese cities spanning 

2001-2017. The results indicated that great-
er trade openness leads to reduced carbon 
emissions, while increased foreign direct 
investment (FDI) and market size are asso-
ciated with higher emissions. Furthermore, 
the research supports a quadratic-shaped 
carbon Kuznets curve (CKC) for China, 
Eastern China, and Western China and 
a cubic-shaped CKC for Central China, of-
fering significant insights for formulating 
e-commerce regulations at regional and 
national levels to mitigate carbon emissions 
(Liang et al., 2021). Tiwari and Singh (2021) 
investigated the environmental effects of 
e-commerce, highlighting the importance 
of raising awareness about its potential con-
sequences. Although e-commerce has be-
come a lucrative industry with significant 
revenue generation, its rapid expansion has 
had both beneficial and detrimental impacts 
on the environment, underscoring the ne-
cessity for agencies and industries involved 
in its development to prioritise sustainabili-
ty measures. Using panel data from Chinese 
cities between 2006 and 2016 and the stag-
gered difference-in-differences method, 
Wang et al. (2023) examined the impact of 
e-commerce pilot policies on carbon emis-
sions. The results indicate that an e-com-
merce pilot policy leads to a significant re-
duction in carbon emissions, especially in 
non-old industrial and non-resource-based 
cities, achieved through the optimisation of 
resource allocation, a reduction in energy 
consumption, and industrial structure up-
grades. Furthermore, the e-commerce pilot 
policy demonstrates positive synergies with 
other carbon reduction measures, provid-
ing empirical evidence for reducing carbon 
emissions and implications for fostering 
sustainable urban development. However, 
scholars (Khrais, 2020; Jiménez-Rodríguez 
et al., 2022; Pérez-Martínez et al., 2023) have 
proven that the impact of e-commerce on 
SDGs is not always uniformly positive. In 
regions with limited internet access and 
digital literacy, certain communities and 
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populations are left behind, exacerbating 
existing inequalities. While e-commerce 
promotes responsible consumption, it also 
leads to increased packaging waste and en-
ergy consumption due to transportation and 
logistics. In addition, e-commerce growth 
could raise concerns about labour practices 
and working conditions, particularly in the 

gig economy, where workers face precarious 
employment. The third research hypothesis 
is as follows:

Hypothesis 3: The effect of e-commerce on 
attaining SDG13: Climate Action.
The research framework of this study is 
shown in Figure 1.

Figure 1. Theoretical framework of the investigation

E-commerce

SDG2: Zero
Hunger

SDG13: Climate
Action

SDG12: Responsible
Consumption and Production

H1 H2 H3

Source: own elaboration

2. Materials and methods
This paper aims to explore the impact of 
e-commerce on sustainable development 
in the European Union. To achieve this, 

the study leveraged existing research and 
devised econometric models focused on 
assessing the influence of e-commerce on 
SDG2, SDG12, and SDG13:

𝑆𝑆𝑆𝑆𝑆𝑆2�� � 𝑏𝑏�𝐸𝐸𝐸𝐸𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜�� � 𝛿𝛿�𝑋𝑋�� � 𝜀𝜀��   (1)

where SDG2it – the SDG2 Index Score of 
country i at time t; Ecommerceit – the level of 
e-commerce of country i at time t; Xjt – the 
set of control variables for country i at time 
t; b1 – the estimator associated with the e-com-
merce variable; δj – the estimator associated 
with the control variables; and εit – the resid-
ual term representing the error in the model.

SDG2 primarily deals with food security 
and sustainable agriculture. It aims to en-
sure that everyone has access to sufficient, 

safe, and nutritious food while also promot-
ing sustainable farming practices. The link 
between SDG2 and e-commerce may not be 
direct, as e-commerce sales are more related 
to trade and business practices. However, in 
the context of agriculture and food supply 
chains, e-commerce platforms play a role in 
facilitating the distribution and sales of agri-
cultural products, especially for smallhold-
er farmers. E-commerce gives them access 
to larger markets and fair prices, ultimately 
contributing to food security.

𝑆𝑆𝑆𝑆𝑆𝑆12�� � ��𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸�� � ��𝑋𝑋�� � ���       (2)   (2)

where SDG12it – the SDG12 Index Score of 
country i at time t; b2 – the estimator associ-
ated with the e-commerce variable.

SDG12 focuses on sustainable con-
sumption and production patterns. It 
aims to ensure that economic growth is 
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decoupled from resource use, environmen-
tal degradation, and negative ecosystem 
impacts. E-commerce could be a tool by 
means of which to promote sustainable con-
sumption by enabling businesses to adopt 
more efficient and eco-friendly production 

processes. It also facilitates the develop-
ment of sharing economies and the circular 
economy, reducing waste and promoting the 
reuse of products. By encouraging e-com-
merce that prioritises sustainable practices, 
SDG12 objectives could be advanced.

𝑆𝑆𝑆𝑆𝑆𝑆13�� � ��𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸�� � ��𝑋𝑋�� � ���       (3)   (3)

where SDG13it – the SDG13 Index Score of 
country i at time t; b3 – the estimator associ-
ated with the e-commerce variable

SDG13 is centred around climate action 
to combat the impacts of climate change. It 
involves efforts to reduce greenhouse gas 
emissions, build resilience to climate-relat-
ed hazards, and promote sustainable prac-
tices. E-commerce can contribute to SDG13 
by reducing the carbon footprint associated 
with traditional retail. Online shopping can 
be more energy-efficient, as it eliminates 
the need for physical stores and can opti-
mise transportation routes for deliveries.

In equations (1) to (3), the dependent vari-
ables SDG2, SDG12, and SDG13 are mea-
sured on a scale ranging from 0 (indicating 
worst performance) to 100 (indicating best 
performance) (Sachs et al., 2022). Consistent 
with previous studies (Zhu et al., 2023; 
Dharmawansa et al., 2023), the explanatory 
variable used to describe the level of e-com-
merce in these models is the percentage of 
enterprises with e-commerce sales account-
ing for at least 1% of their turnover.

The following control variables were in-
cluded in the models to account for other 
factors that may influence the relationship 
between e-commerce and the SDGs:
	• Trade openness (TO), which measures 

the degree of a country’s integration 
into the global economy, can influence 
both the adoption of e-commerce and 
the attainment of SDGs (Hussain et 
al., 2021; Szczepańska-Woszczyna et al., 
2022; Kharazishvili and Kwilinski, 2022; 
Karnowski and Rzońca, 2023). Countries 
with a higher level of trade openness 

might have greater exposure to interna-
tional markets, affecting the supply of and 
demand for e-commerce. Moreover, trade 
openness can impact a country’s abili-
ty to achieve certain SDGs, particularly 
SDG12 (Responsible Consumption and 
Production) and SDG13 (Climate Action).

	• Government expenditure on environ-
mental protection (GovEnv) reflects 
a country’s commitment to addressing 
environmental challenges and mitigating 
climate change (Hu et al., 2022; Bashir et 
al., 2022; Fremstad & Paul, 2022). It cap-
tures the level of support and investment 
in sustainable practices, which can in-
fluence both e-commerce strategies and 
progress toward climate-related SDGs.

	• Government efficiency (WGI) reflects 
how effectively and transparently a coun-
try’s government operates. Countries 
with more efficient governments might 
be better at implementing policies that 
support e-commerce adoption and 
achieving SDGs. Including this control 
variable helps account for the institu-
tional and governance context that may 
influence the relationships under investi-
gation (Kryshtanovych et al., 2022; Ahi et 
al., 2023). The assessment of WGI serves 
as an aggregate average indicator en-
compassing six overarching dimensions 
of governance: voice and accountability; 
political stability and absence of violence/
terrorism; government effectiveness; reg-
ulatory quality; rule of law; and control of 
corruption. The assessment scale ranges 
from -2.5 (indicating poor governance 
performance) to 2.5 (reflecting strong 
governance performance).
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The research employed a panel data ap-
proach to empirically estimate the regression 
model using annual data from EU countries 
gathered between 2009 and 2021, sourced 
from Eurostat and the World Bank. However, 
e-commerce data for Belgium, Bulgaria, 
Greece, and Malta were unavailable for the 

chosen period. As a result, the number of 
cross-sectional units (N) exceeded the time 
period (T). Specifically, N was 23, and T was 
13. All variables in the models were expressed 
in logarithmic form. Table 1 shows the vari-
ables utilised in the study, accompanied by 
their associated descriptive statistics.

Table 1. Descriptive statistics of the variables

Variable Units Source Mean CV Min Max

SDG2 Index Score Sachs et al. (2022) 68.120 0.071 57.816 77.571

SDG12 Index Score Sachs et al. (2022) 67.728 0.141 46.705 85.595

SDG13 Index Score Sachs et al. (2022) 63.422 0.187 33.333 87.866

Ecommerce
Percentage of 

enterprises
Eurostat (2023) 16.205 0.537 1.100 47.200

TO % of GDP World Bank (2023) 123.259 0.504 45.419 388.120

GovEnv % of GDP Eurostat (2023) 0.705 0.424 0.100 1.700

WGI Index Score World Bank (2023) 1.082 0.431 0.087 1.873

Notes: CV – Coefficient of variation; Min – minimum value; Max – maximum value; Mean – average value. 

Source: own elaboration

Given the nature of the dataset, which 
exhibits an imbalanced panel structure 
with more cross-sectional units than time 
periods, two distinct estimation approach-
es were applied to address its specific 
characteristics.

The panel-corrected standard error 
(PCSE) approach (static estimation) was 
chosen to address heteroscedasticity and 
within-group correlation in the panel data 
(Rodríguez‐Pose and Ketterer, 2012; Jiang 
and Zheng, 2023). While well-suited to stat-
ic estimation in balanced panels, this meth-
od may not be the best choice for handling 
the imbalanced panel structure present in 
this study. However, the PCSE approach was 
still employed to compare its performance 
with the dynamic estimation approach.

To effectively account for the challenges 
posed by the imbalanced panel structure 
and to address potential endogeneity issues 
arising from unobserved heterogeneity, 
the System GMM estimator was employed 

(Wawro, 2002; Agan and Balcilar, 2023; Saha, 
2023). This dynamic estimation approach is 
specifically designed to handle datasets with 
more cross-sectional units than time peri-
ods. By utilising instrumental variables, the 
system GMM estimator provided a robust 
framework for analysing the dynamics of 
the variables in the panel data. The validity 
of the instruments utilised in GMM estima-
tion was assessed by employing Hansen and 
Arellano‒Bond’s AR(2) tests for autocorrela-
tion (Saidi and Hammami, 2017; Omri and 
Kahouli, 2014; Hansen, 1982; Arellano and 
Bond, 1991; Roodman, 2006).

Before using the panel-corrected stan-
dard error (PCSE) approach for static es-
timation and the system GMM estimator, 
the following tests were utilised to assess 
assumptions and address potential issues in 
the data and model:
	• Modified Wald and Breusch‒Pagan/

Cook-Weisberg heteroscedasticity test 
(Baptista et al., 2013; Roy and Rayhan, 
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2011): These tests were used to check 
for heteroscedasticity, which occurs 
when the variance of the error terms 
is not constant across observations. 
Heteroskedasticity can lead to inefficient 
and biased parameter estimates. If these 
tests detect heteroscedasticity, it indi-
cates that the traditional standard errors 
might not be appropriate, and the PCSE 
approach can be utilised to correct for 
heteroscedasticity and obtain consistent 
estimates;

	• Wooldridge test for autocorrelation 
(Wooldridge, 1990): This test was em-
ployed to detect the presence of autocor-
relation in the error terms, which implies 
that the error terms are correlated across 
time periods. Autocorrelation violates 
the assumption of independently and 
identically distributed errors, leading 
to biased and inefficient estimators. If 
autocorrelation is detected, the System 
GMM estimator, which can handle dy-
namic panel data with autocorrelated er-
rors, might be more suitable;

	• VIF test for multicollinearity (Lin et al., 
2011; Curto and Pinto, 2011): The vari-
ance inflation factor (VIF) test was used 
to assess multicollinearity, which occurs 
when independent variables are highly 

correlated. Multicollinearity can lead 
to unstable and unreliable coefficient es-
timates. If significant multicollinearity is 
detected, it is essential to address it to ob-
tain accurate coefficient estimates;

	• Cross-sectional dependence test by 
Pesaran: The cross-sectional depen-
dence test developed by Pesaran (2007) 
and Baltagi and Pesaran (2007) was 
used to assess whether a cross-sectional 
correlation exists in the data. The PCSE 
approach is more appropriate when 
cross-sectional dependence exists, as it 
provides consistent standard errors that 
account for cross-sectional correlation.

3. Results
The outcomes shown in Table 2 unveil no-
table diminutions in correlation coeffi-
cients observed among the variables, with 
the most elevated coefficient being docu-
mented at 0.527. As delineated by studies 
(Kwilinski et al., 2023), a robust correla-
tion becomes evident when the coefficient 
exceeds the threshold of 0.80. Employing 
this criterion established by Kennedy, it is 
possible to deduce that the present study re-
mains unburdened by concerns pertaining 
to multicollinearity.

Table 2. Correlation matrix

Variable Ecommerce TO GovEnv WGI

Ecommerce
const

1.000
 

p value

TO
const 0.133

1.000
 

p value 0.021

GovEnv
const 0.040 0.063

1.000
 

p value 0.496 0.281

WGI
const 0.527 0.222 0.247

1.000
p value 0.000 0.000 0.000

Source: own elaboration
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Furthermore, the variance inflation fac-
tor (VIF) falls below 10, suggesting the non-
existence of multicollinearity among the 

independent variables, as noted by Lin et al. 
(2011) and Curto and Pinto (2011). The em-
pirical results of VIF are shown in Table 3.

Table 3. The empirical results of the multicollinearity test (VIF)

Variable Ecommerce TO GovEnv WGI

SDG2 1.45 1.07 1.13 1.61

SDG12 1.45 1.07 1.13 1.61

SDG13 1.45 1.07 1.13 1.61

Source: own elaboration

The results of the diagnostic tests (Table 
4) suggest the presence of heteroskedas-
ticity, autocorrelation, and cross-sectional 
dependence in the model. For the depen-
dent variable SDG2, the modified Wald 
statistic is highly significant at 0.000, in-
dicating the presence of heteroskedasticity. 
The Breusch‒Pagan/Cook-Weisberg test 
also shows significance at a level of 0.037, 
further confirming the presence of het-
eroskedasticity. Similarly, the Wooldridge 
test highlights autocorrelation with a sig-
nificant statistic of 2.309 and a p value of 
0.011. The Pesaran test for cross-sectional 
dependence yields a statistic of 2.802 and 
a p value of 0.005, indicating the presence 
of cross-sectional dependence for SDG2.

For the variable SDG12, the modi-
fied Wald statistic is highly significant at 
0.000, indicating heteroscedasticity. The 

Breusch‒Pagan/Cook-Weisberg test con-
firms this with a significant statistic of 4.55 
and a p value of 0.032. The Wooldridge 
test suggests the presence of autocorrela-
tion, with a statistic of 3.961 and a p value 
of 0.000. Additionally, the Pesaran test in-
dicates cross-sectional dependence, with 
a statistic of 19.969 and a p value of 0.000 
for SDG12.

For the variable SDG13, the modi-
fied Wald statistic is highly significant at 
0.000, indicating heteroscedasticity. The 
Breusch‒Pagan/Cook-Weisberg test sup-
ports this with a significant statistic of 8.11 
and a p value of 0.004. The Wooldridge test 
suggests autocorrelation with a statistic of 
3.756 and a p value of 0.000. Similarly, the 
Pesaran test indicates cross-sectional de-
pendence, with a statistic of 11.986 and a p 
value of 0.000 for SDG13.

Table 4. Heteroskedasticity, autocorrelation and cross-sectional dependence 
diagnostic tests

Variable
Modified Wald

Breusch-Pagan/
Cook-Weisberg

Wooldridge Pesaran

Statistic p value Statistic p value Statistic p value Statistic p value

SDG2 4389.79 0.000 4.33 0.037 2.309 0.011 2.802 0.005

SDG12 1176.75 0.000 4.55 0.032 3.961 0.000 19.969 0.000

SDG13 3534.35 0.000 8.11 0.004 3.756 0.000 11.986 0.000

Source: own elaboration
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To ensure the robustness of the regression 
results, the method of sequentially introduc-
ing control variables for regression analysis 
in models (1)-(3) was employed. It may be 

observed from Table 5 that irrespective of 
the number of control variables added, the 
coefficient of SDG remained consistent and 
significant.

Table 5. Benchmark regression results

Variable
SDG2

Coef. p value Coef. p value Coef. p value Coef. p value

Ecommerce 1.518 0.000 1.275 0.000 1.004 0.000 0.878 0.000

TO – – 0.005 0.000 0.004 0.000 0.003 0.000

GovEnv – – – – 1.380 0.000 1.468 0.000

WGI – – – – – – 0.298 0.036

R-Squared 0.935 0.943 0.955 0.955

Adj R-squared 0.935 0.942 0.954 0.954

SDG12

Ecommerce 1.506 0.000 1.274 0.000 0.981 0.000 0.931 0.000

TO – – 0.005 0.000 0.003 0.000 0.003 0.001

GovEnv – – – – 1.488 0.000 1.523 0.000

WGI – – – – – – 0.119 0.443

R-Squared 0.926 0.932 0.946 0.946

Adj R-squared 0.925 0.931 0.945 0.945

SDG13

Ecommerce 1.480 0.000 1.280 0.000 0.980 0.000 0.969 0.000

TO – – 0.004 0.000 0.002 0.006 0.002 0.008

GovEnv – – – – 1.525 0.000 1.533 0.000

WGI – – – – – – 0.027 0.863

R-Squared 0.925 0.930 0.945 0.945

Adj R-squared 0.924 0.929 0.944 0.944

Source: own elaboration

The empirical outcomes derived from 
PCSE (Table 6) show the associations of 

e-commerce with SDG2, SDG12, and 
SDG13.
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Table 6. The empirical results of PCSE (static estimation)

Variable
SDG2 SDG12 SDG13

Coef. p value Coef. p value Coef. p value

Ecommerce 0.490 0.000 0.477 0.000 0.540 0.000

TO 0.006 0.000 0.007 0.000 0.006 0.000

GovEnv 0.835 0.000 0.770 0.000 0.869 0.000

WGI 1.149 0.000 1.130 0.000 0.958 0.000

R-Squared 0.914 0.894 0.897

Observation 299 299 299

Source: own elaboration

In the context of SDG2, the coefficient of 
0.490 with a p value of 0.000 reveals a sta-
tistically significant and positive correlation 
between e-commerce and advancements in 
hunger reduction. This suggests that e-com-
merce practices potentially contribute to the 
enhancement of food distribution networks, 
facilitating access to nourishing sustenance. 
At the same time, concerning SDG12, the co-
efficient of 0.477 with a p value of 0.000 re-
veals a substantial and positive link between 
e-commerce and responsible consumption 
and production. This implies that while 
e-commerce may offer convenience and ac-
cessibility, it could concurrently foster sus-
tainable consumption behaviours. Likewise, 
for SDG13, the coefficient of 0.540 with a p 
value of 0.000 establishes a noteworthy and 
positive connection between e-commerce 
and climate action. This hints at the poten-
tial influence of e-commerce strategies on 
initiatives aimed at mitigating carbon emis-
sions and advancing environmental sustain-
ability. The positive coefficients exhibited 
by TO, GovEnv, and WGI across all three 
SDGs, coupled with their low p values, un-
derline their constructive associations with 

progress toward the respective SDGs. This 
implies that increased trade openness, ro-
bust governance and environmental regula-
tions, and favourable governance indicators 
collectively contribute to the advancement 
of these sustainability objectives. The sub-
stantial R-squared values (0.914, 0.894, and 
0.897) confirm that a significant proportion 
of the variability in the dependent variables 
(SDG2, SDG12, and SDG13) could be eluci-
dated by the independent variables featured 
in the model.

The results of Table 7 indicate that in 
the context of the European Union, the 
variables of e-commerce, trade openness, 
government expenditure on environmen-
tal protection, and government efficiency 
are positively associated with the achieve-
ment of SDG2 (Zero Hunger), SDG12 
(Responsible Consumption and Production), 
and SDG13 (Climate Action). The lagged 
value of each SDG is also important in ex-
plaining its current value. Additionally, the 
Arellano‒Bond tests for autocorrelation and 
the Hansen test for overidentification sug-
gest that the assumptions of the model and 
the instruments are valid.
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Table 7. Results of system GMM (Dynamic Estimation)

Variable
SDG2 SDG12 SDG13

Coef. p value Coef. p value Coef. p value

L1.SDG 0.169 0.062 0.915 0.000 0.865 0.000

Ecommerce 0.012 0.000 0.002 0.000 0.001 0.022

TO 0.027 0.000 0.009 0.000 0.025 0.000

GovEnv 0.017 0.000 0.003 0.000 0.007 0.001

WGI 0.011 0.000 0.016 0.000 0.022 0.007

Arellano–Bond test for AR(1) -1.91 0.056 -1.82 0.069 -2.45 0.014

Arellano–Bond test for AR(2) 1.25 0.212 1.06 0.290 1.62 0.105

Hansen test of overid restrictions 11.82 0.223 10.38 0.407 17.15 0.104

Group 23 23 23

Instruments 15 16 17

Source: own elaboration

The results for SDG2 demonstrate that 
e-commerce, trade openness, government 
expenditure on environmental protection, 
and government efficiency all exhibit posi-
tive and statistically significant coefficients 
(p value = 0.000), indicating a significant 
positive relationship with the SDG2 index 
score. This implies that an increase in e-com-
merce activity, greater trade openness, more 
government investment in environmental 
protection, and more efficient governance 
are associated with improved performance 
in terms of food security and sustainable 
agriculture. Additionally, the lagged value 
of SDG2 has a positive effect on its current 
value, although with a marginally significant 
statistical level (p value = 0.062), suggesting 
that past achievements in SDG2 might influ-
ence its current attainment. The emphasis 
placed by the EU on fostering e-commerce 
and trade openness, along with policies pro-
moting environmental protection and effi-
cient governance, can contribute to improv-
ing access to nutritious food and sustainable 
farming practices within the region.

In the context of SDG12 (responsible 
consumption and production), the nota-
ble positive coefficients associated with 

e-commerce, trade openness, government 
expenditure on environmental protection, 
and government efficiency underscore 
their potential to serve as driving forces 
behind the promotion of responsible con-
sumption and production patterns within 
the European Union. The statistical signif-
icance of these coefficients (p value = 0.000) 
strengthens the credibility of this relation-
ship. The positive coefficient for the lagged 
value of SDG12 further indicates the lasting 
impact of past achievements on current out-
comes. These findings hold particular sig-
nificance for EU development policies. First, 
the positive link between e-commerce and 
SDG12 implies that the EU’s efforts to foster 
sustainable e-commerce practices, such as 
encouraging online platforms that prioritise 
eco-friendly products and packaging, can 
lead to more responsible consumer choices 
and reduced environmental impact. Second, 
the positive association with trade open-
ness suggests that EU trade policies which 
emphasise sustainability considerations 
can encourage responsible production prac-
tices both domestically and abroad. This 
alignment with trade openness can facili-
tate the exchange of sustainable goods and 
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services, contributing to the goals of SDG12. 
Moreover, the positive relationship between 
government expenditure on environmental 
protection and SDG12 highlights the pivotal 
role of governmental support in advancing 
responsible consumption and production 
practices. The EU commitment to investing 
in initiatives that promote sustainable pro-
duction methods, encourage recycling and 
waste reduction, and facilitate the circular 
economy aligns directly with the objectives 
of SDG12. Additionally, the positive coeffi-
cient for government efficiency underscores 
the importance of effective governance in 
driving responsible consumption and pro-
duction. Policies that streamline regulato-
ry processes, promote transparency, and 
ensure efficient resource allocation can 
facilitate the adoption of sustainable prac-
tices by businesses and consumers alike. 
Furthermore, the highly significant positive 
effect of the lagged value of SDG12 empha-
sises the lasting impact of previous achieve-
ments in promoting responsible consump-
tion and production within the EU. This 
suggests that the EU’s historical dedication 
to sustainable practices has laid the founda-
tion for ongoing progress in this area.

Within the framework of SDG13 
(Climate Action), the positive coefficients 
observed for e-commerce, trade openness, 
government expenditure on environmen-
tal protection, and government efficiency, 
all of which are statistically significant at 
p value = 0.000, underscore their crucial 
roles in advancing climate mitigation and 
resilience objectives within the European 
Union. These findings align seamlessly with 
the essence of SDG13, which seeks to combat 
the adverse impacts of climate change. The 
results substantiate the instrumental role 
played by the EU in curbing the far-reaching 
effects of climate change through strategic 
policies that effectively balance economic 
growth with environmental stewardship. By 
prioritising sustainable e-commerce prac-
tices, fostering eco-friendly trade policies, 

investing significantly in environmental 
protection initiatives, and ensuring efficient 
governance, the EU can effectively contrib-
ute to the reduction of greenhouse gas emis-
sions, enhance the resilience of its commu-
nities and ecosystems, and pave the way for 
a more sustainable future.

4. Discussion
The empirical results confirm the research 
hypotheses regarding the effect of e-com-
merce on attaining SDG2: Zero Hunger 
(Hypothesis 1), SDG12: Responsible Con
sumption and Production (Hypothesis  2), 
and SDG13: Climate Action (Hypothesis 3).

The results reveal a robust link between 
e-commerce, trade openness, government 
environmental spending, and governance 
efficiency, all contributing to improved 
food security and sustainable agriculture. 
The highly significant coefficients (p val-
ue = 0.000) underscore their crucial roles in 
achieving SDG2, which is also confirmed in 
the research (Reardon et al., 2021; Carpio et 
al., 2013; Guo et al., 2021). This highlights 
the potential of the EU in terms of utilising 
e-commerce and trade openness to enhance 
food distribution networks, facilitating ac-
cess to nutritious food and sustainable farm-
ing practices (Reardon et al., 2021; Carpio et 
al., 2013; Guo et al., 2021). The positive con-
nection between e-commerce and SDG12 
indicates that encouraging sustainable on-
line platforms and eco-friendly packaging 
steer environmentally conscious consumer 
behaviour. The link between trade openness 
and SDG12 supports the hypothesis that EU 
trade policies stimulate responsible produc-
tion both domestically and internationally 
(Dau et al., 2021; Jakob, 2021). The positive 
relationship with government environmen-
tal spending underscores the role of govern-
mental support in promoting responsible 
practices, while the governance efficiency 
coefficient highlights the role of effective 
governance. The notable effect of the lagged 
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value of SDG12 further underscores the EU’s 
historical dedication to responsible con-
sumption and production, fostering contin-
ued progress. As in past studies (Zhang et al., 
2022; Rao et al., 2023), our empirical findings 
also show positive coefficients for e-com-
merce, trade openness, government environ-
mental spending, and governance efficiency 
for SDG13. These outcomes resonate with 
the essence of SDG13, affirming the EU’s 
commitment to balancing economic growth 
and environmental stewardship. By priori-
tising sustainable e-commerce, advocating 
eco-friendly trade policies, investing in envi-
ronmental protection, and ensuring efficient 
governance, the EU could significantly con-
tribute to reducing greenhouse gas emissions, 
bolstering community and ecosystem resil-
ience, and shaping a sustainable future.

Conclusions
The paper investigated the intricate relation-
ship between e-commerce and sustainable 
development within the European Union. 
The study utilised a novel approach, blend-
ing existing research insights and the con-
struction of tailored econometric models 
to comprehensively assess the specific influ-
ence of e-commerce on SDG2, SDG12, and 
SDG13 by adopting a combined methodolo-
gy of the panel-corrected standard error and 
the system generalised method of moments. 
By investigating the potential positive and 
negative consequences of e-commerce, the 
study contributes to a nuanced understand-
ing of how this dynamic sector either aligns 
with or deviates from the objectives of sus-
tainable development. Furthermore, the 
adoption of advanced econometric models 
bolsters the robustness of the findings, en-
hancing the credibility of our conclusions. 
Considering the empirical results, the fol-
lowing policy implications can be outlined:

It may be worth encouraging internation-
al trade agreements that integrate sustain-
able e-commerce practices, thus fostering 

cross-border collaborations that not only fa-
cilitate economic growth but also prioritise 
responsible production, consumption, and 
delivery methods. By aligning these practic-
es with SDG12, which emphasises respon-
sible consumption and production, such 
agreements create a global framework for 
e-commerce operations that are mindful of 
their environmental impact. This approach 
would not only bolster economic activity 
but also propel the sustainable development 
agenda forward by ensuring that the bene-
fits of e-commerce are harnessed without 
compromising the well-being of the plan-
et (Letunovska et al., 2022; Kwilinski et al., 
2022; Oláh et al., 2023).

The implementation of stringent environ-
mental standards for packaging and shipping 
methods within the e-commerce sector con-
stitutes a crucial step toward achieving sus-
tainable development. By mandating the use 
of eco-friendly materials and energy-efficient 
delivery practices, these regulations demon-
strate a commitment to both SDG12 and 
SDG13. Such standards not only minimise 
the environmental footprint of e-commerce 
operations but also foster a culture of sustain-
ability within the industry. This comprehen-
sive approach ensures that the convenience 
of online shopping is harmonised with the 
broader goals of environmental preservation 
and the responsible utilisation of resources, 
paving the way for a more sustainable future 
(Miśkiewicz et al., 2022; Kwilinski et al., 2023; 
Melnyk et al., 2021; 2022).

Developing comprehensive regulations 
that hold e-commerce platforms accountable 
for the entire lifecycle of products is an essen-
tial stride toward embracing the principles of 
a circular economy. By extending their re-
sponsibilities to encompass post-consumer 
waste management, these regulations pow-
erfully address SDG12. By advocating for 
sustainable practices that prioritise not just 
the initial sale but also the entire lifecycle of 
products, these measures not only contrib-
ute to environmental conservation but also 
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ensure that the e-commerce sector aligns 
with the broader SDGs. This approach not 
only enhances transparency but also encour-
ages innovation in product design, resource 
utilisation, and waste reduction, ultimately 
fostering a more resilient and sustainable 
economic ecosystem.

Rolling out comprehensive digital litera-
cy programmes represents a pivotal strategy 
in educating and empowering consumers 
to navigate the intricate landscape of on-
line shopping with an environmental lens 
(Kwilinski et al., 2020; Trzeciak et al., 2022; 
Dzwigol, 2022a; 2022b; 2023). By imparting 
knowledge about the profound environmen-
tal repercussions of their choices, these pro-
grammes equip consumers with the tools 
to make informed decisions that are harmo-
niously aligned with responsible consump-
tion and production. Empowered with this 
awareness, consumers proactively opt for 
eco-friendly products, evaluate the sustain-
ability credentials of e-commerce platforms, 
and ultimately steer the industry toward 
practices that prioritise environmental in-
tegrity. This virtuous cycle of education and 
action not only elevates individual consum-
er agency but also lays the groundwork for 
collective efforts to drive the e-commerce 
sector toward a more sustainable trajectory.

To advance SDGs within the European 
Union, it is imperative to foster strategic 
partnerships among e-commerce platforms, 
governmental bodies, and environmental 
organisations. Such collaborations stand 
as catalysts for innovation and knowledge 
sharing, enabling the exchange of best prac-
tices that endorse sustainable operations. By 
collectively developing voluntary industry 
standards for e-commerce that are environ-
mentally conscious, these partnerships are 
poised to drive positive change and positive-
ly impact SDG2, SDG12, and SDG13.

Establishing uniform regulations and 
standards across EU member states is 
crucial to cultivating a unified and con-
ducive environment in which sustainable 

e-commerce practices could flourish. This 
initiative, aimed at mitigating fragmenta-
tion caused by varying regulations, paves the 
way for a consistent framework that incen-
tivises conscientious operations throughout 
the industry. Consequently, this endeavour 
fortifies the advancement of SDG2, SDG12, 
and SDG13, benefiting from a harmonious 
regulatory milieu that nurtures sustainabil-
ity while concurrently enhancing economic 
growth and environmental conservation.

While this study offers valuable insights 
into the intricate relationship between 
e-commerce and SDGs within EU countries, 
it is important to acknowledge certain lim-
itations that warrant consideration. First, 
the scope of this research primarily focuses 
on three specific SDGs, namely, SDG2: Zero 
Hunger, SDG12: Responsible Consumption 
and Production, and SDG13: Climate 
Action. While these goals are undoubtedly 
significant, the exclusion of other relevant 
SDGs might limit the comprehensive assess-
ment of the broader impact of e-commerce 
on sustainable development in the EU. The 
study does not delve into the perspectives 
and experiences of key stakeholders such as 
consumers, businesses, and policymakers, 
which could provide nuanced insights into 
the challenges and opportunities encoun-
tered in the real-world implementation of 
e-commerce strategies. Furthermore, vari-
ations in socioeconomic factors, regulato-
ry environments, and cultural dynamics 
across different EU regions might influence 
the transferability of findings to other global 
contexts, thus limiting the generalisability 
of the study’s conclusions beyond the EU.
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Abstract
FinTech has revolutionised financial services, mak-
ing them more accessible and efficient. However, the 
COVID-19 pandemic impacted the FinTech indus-
try, including peer-to-peer lending, in Lithuania and 
Sweden. This article explores the relationship between 
the pandemic and changes in peer-to-peer lending 
returns in both countries. By analysing existing lit-
erature, statistical data, and using wavelet coherence 
analysis, the study aims to understand the influence 
of COVID-19 on lending in Lithuania and Sweden. 
The results indicate that the pandemic had a limited 
impact on Lithuanian peer-to-peer lending, with av-
erage interest rates declining over time. Negative cor-
relations between infection cases and lending returns 
were observed in specific quarters but were only sig-
nificant in the short term. In contrast, the influence on 
Swedish peer-to-peer lending was more pronounced. 
Interest rates initially decreased, but a significant 
increase occurred in the first quarter of 2022, coin-
ciding with a surge in COVID-19 infections and for-
eign policies. The negative correlation between cases 
of infection and lending returns persisted across the 
short, medium, and long terms alike in Sweden. These 
findings suggest that the Swedish peer-to-peer lending 
market was more affected by the economic and policy 
factors related to the pandemic than that of Lithuania.

Key words
COVID-19; FinTech; Financial technology; Peer-to- 

-peer; Returns; Wavelet coherence analysis.
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Introduction
Nowadays, financial technology (FinTech) is 
essential when it comes to delivering advanc-
es to the financial sector. It helps to improve 
financial services by boosting their capabil-
ities to make things easier and faster. This 
innovation in the finance sector is being pro-
pelled in part by the Industry 4.0 era. Due 
to the widespread use of mobile devices and 
the Internet in modern society, there is a mas-
sive global market for digital financial ser-
vices (Le, 2021). FinTech offers easier access 
to these services. These innovations have led 
to the emergence of new markets, where peo-
ple can invest, send, store, or receive money 
from each other. Nowadays, people are able 
to select from a great many offers from vari-
ous participants in the financial sector, who 
would happily hold their money for them. 
However, customers generally seek the most 
convenient option for their everyday life, 
which will help them to control, monitor and 
spend their money. FinTech has made their 
lives easier, as it has connected FinTech prod-
ucts and services with their desire to have ev-
erything in one place – most commonly on 
their mobile phones. FinTech adapts to the 
evolution of the financial world, attempt-
ing to provide as many financial services as 
possible in order to attract more customers. 
Nowadays, the world is faced with the spec-
tre of COVID-19. First discovered in Wuhan, 
China, it caused a pandemic that spread 
throughout the world. Most cases were ini-
tially found in China, but the virus eventu-
ally spread to Europe, the Americas, and 
ultimately Africa (Roy, 2020). COVID-19 
has negatively affected economies and un-
balanced human capital processes. An inter-
national health crisis that has been declared 
a threat to global health leads society to wor-
ry not only about health, but also about pos-
sible economic decline. The measures which 
were used to combat the pandemic had a neg-
ative impact on society, including reduced 
household consumption, reduced demand, 

exports, increased unemployment, supply 
chain disruptions, shrinking stock mar-
kets and numerous other economic issues. 
Additionally, when the government banned 
domestic and international transportation 
and logistics routes to limit the spread of the 
coronavirus, the global supply chain was dis-
rupted (Barua, 2020). Countries faced not 
only an unstable external environment, but 
also an unpredictable internal environment. 
Political decisions were made promptly, in 
response to the situation and without co-
ordination with the governments of other 
countries. To stabilise the situation, control 
the spread of COVID-19 and to avoid greater 
negative effects on the economy, countries 
used a variety of tools to fight the pandem-
ic. People and businesses in different coun-
tries faced differing quarantine restrictions. 
Lithuania is one of the countries that ap-
plied strict quarantine restrictions aimed 
at limiting movement and economic activ-
ity. This not only caused economic stagna-
tion due to the quarantine period, but also 
public dissatisfaction with possible human 
rights violations. Meanwhile Sweden took 
the opposite step and opted for advisory re-
strictive measures, which were voluntarily 
observed in that nation. The object of this 
research is Lithuanian and Swedish peer-
to-peer lending during the COVID-19 pan-
demic. The aim of the articles is to assess 
how COVID-19 brought about changes in re-
turns on peer-to-peer lending in Sweden and 
Lithuania. To properly achieve the goal of the 
research, the following objectives were set: 
to analyse the works of other authors on the 
impact of COVID-19 on FinTech; to describe 
the use of wavelet coherence analysis to as-
sess the impact of COVID-19 on peer-to-peer 
lending returns; and to analyse the impact of 
COVID-19 on the average interest rates for 
both Lithuanian and Swedish peer-to-peer 
lending. In this article, scientific literature 
was analysed to discern the global impact of 
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COVID-19 on FinTech; statistical data anal-
ysis was used to determine the respective 
changes in COVID-19 infections and inter-
est rates; and wavelet coherence analysis was 
used by means of MATLAB to determine the 
correlation between COVID-19 and changes 
in peer-to-peer lending returns in various 
periods.

1. Literature review
1.1. The FinTech ecosystem during COVID-19
Financial innovation, enabled by technolo-
gy, has the potential to lead to new business 
models, applications, workflows, or end 
products that significantly impact financial 
markets, institutions, and the delivery of fi-
nancial services (Soloviev, 2018). The emer-
gence of FinTech became particularly im-
portant after the 2008 financial crisis, which 
eroded consumer trust and confidence in 
traditional service providers. This crisis, 

coupled with high-profile financial scan-
dals, has fuelled a growing demand in the 
market for alternative finance. Additionally, 
the development of new financial products 
and services that offer greater convenience, 
efficiency, and inclusiveness at a lower cost 
has reduced reliance on conventional busi-
nesses. The convergence of various tech-
nological advancements, such as accessible 
and affordable infrastructure, maturing 
technological applications, and streamlined 
corporate operations, among others, is a sig-
nificant driving force behind the growth 
of FinTech (Gelis, 2016). The expanding 
FinTech market includes licensed compa-
nies that offer a wide range of financial ser-
vices on a global scale. These companies act 
as financial market participants and provide 
convenient access to various services such as 
banking, transactions and payment process-
ing, business lending, personal loans, and 
virtual brokerage (see Figure 1).

Figure 1. Licensed FinTech companies

FinTech banks
Electronic

money
institutions

Payment
institutions

Crowdfunding
Peer-to-peer

lending
WealthTech

FinTech

Source: He et al., 2017

FinTech market participants with FinTech 
bank licenses are generally more user-friend-
ly than traditional banks and typically op-
erate through mobile applications without 
physical branches. These FinTech banks 
offer people payment and financial services, 
including credits, deposits, money transfers, 
and investments. Upon their establishment, 
FinTech banks have the same requirements as 
traditional banks to ensure consumer protec-
tion (Zveryakov et al., 2019).

Electronic money institutions facili-
tate easy access to digital wallets, allow-
ing individuals to store money and make 

transactions at their convenience (He et al., 
2017). Payment institutions assist people 
in conducting day-to-day payment ser-
vices such as payment transactions, direct 
debits, credit transfers, cash deposits, cash 
withdrawals, and payment initiation ser-
vices (Degerli, 2019).

Crowdfunding connects companies in  
need of funding with individuals who 
wish to contribute to their growth and de-
velopment while seeking potential prof-
its. It facilitates the discovery of companies 
in need of funds for the implementation of 
new technologies and serves as an investment 
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diversification instrument for individuals 
(Navaretti et al., 2017).

Peer-to-peer lending primarily operates 
on online platforms and is easily accessi-
ble via mobile phones. It connects borrow-
ers in need of personal loans with private 
individuals seeking to diversify their in-
vestment portfolios and generate profits. 
Peer-to-peer lending regulations enable 
borrowers to analyse their investments and 
calculate risks before making any commit-
ments (Bachmann and Funk, 2011).

WealthTech assists individuals in find-
ing user-friendly investment experiences, 
providing access to stock markets, bond 
markets, and other financial instruments, 
including cryptocurrencies. It enables peo-
ple to find more cost-effective ways to invest 
in the financial markets (Li, Lu and Hasan, 
2020).

1.2. The impact of COVID-19 on the FinTech 
sector
During the challenging period of the 
COVID-19 pandemic, many individuals 
had to carry out their everyday activities 
from home using the Internet, laptops, and 
smartphones. The restrictions imposed 
during 2020 and 2021 resulted in an eco-
nomic downturn in several nations, par-
ticularly in developing countries. However, 
this period also witnessed a significant rise 
in digital entrepreneurship activities (Bacq 
et al., 2020). FinTech, known for providing 
24/7 access to efficient and flexible finan-
cial services, has been proven to contribute 
to cost savings, time savings, and econom-
ic growth. It is a convenient option that 
can be accessed from anywhere. While the 
FinTech sector, like many others, has been 
impacted by the COVID-19 outbreak, nu-
merous companies are striving to find inno-
vative solutions to sustain their operations. 
FinTech encompasses more than just finan-
cial innovation; it represents inventive ways 
to improve budget administration through 
emerging technological trends, such as 

monetary innovation and mobile financial 
applications (Nair et al., 2021).

Several studies, including those by Yan 
et al. (2021), Minhas (2022), Faeni et al. 
(2021), Mohannad et al. (2021), Naz et al. 
(2022), Al nawayseh (2020), Tripalupi and 
Anggahegari (2020), and Tut (2023), have 
employed quantitative research methods, 
including structured questionnaire sur-
veys, structural equation modelling (SEM), 
descriptive analysis and content analy-
sis. These methods were utilised to gather 
data, examine relationships between vari-
ables, conduct in-depth analysis, and de-
rive meaningful insights from the collected 
data to investigate the impact of COVID-19 
on the FinTech sector in their respective 
countries. For example, in Bangladesh, Yan 
et al. (2021) identified the variables that in-
fluence users’ intentions to utilise mobile 
financial services (MFS) platforms. Their 
findings indicated that COVID-19 had a sig-
nificant impact on the growth of MFS usage 
in Bangladesh. Similarly, Minhas (2022) 
found that in India, a considerable percent-
age of respondents reported increased usage 
of digital payments during the pandemic, 
with a significant proportion solely relying 
on digital payments instead of cash. Faeni 
et al. (2021) observed that social distancing 
guidelines and the adoption of technology 
in Indonesia had a positive impact on the 
economy by slowing the spread of the pan-
demic and increasing organisational pro-
ductivity. The COVID-19 pandemic also ac-
celerated the adoption of FinTech platforms 
for payments in Indonesia, with a rise in 
mobile banking transactions, mobile agents, 
and mobile banking accounts. Furthermore, 
Mohannad et al. (2021) found that people 
believe that switching to electronic and con-
tactless payment methods can help reduce 
the spread of COVID-19 by avoiding direct 
physical contact with cash.

In the Middle East and North Africa 
(MENA) region, Naz et al. (2022) highlight-
ed the need for technological advancements 
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to foster an advanced economy and bridge 
the gap between individuals and digital plat-
forms. To facilitate the growth of the FinTech 
industry in the region, regulators must prior-
itise cybersecurity and digital infrastructure. 
Cross-sector and cross-border collaborations 
are also essential to the thriving FinTech eco-
system. Notably, the UAE’s blockchain inno-
vations have been the predominant presence 
in the MENA region, accounting for 50% of 
all transactions with the federal government. 
The Kuwait International Bank (KIB) has 
also introduced additional FinTech prod-
ucts, such as an Interactive Voice Response 
(IVR) portal, opening up more avenues for 
economic prosperity. In Jordan, Al nawayseh 
(2020) found that customers’ intention to use 
FinTech applications is influenced by their 
awareness of the benefits, social impact, and 
level of trust associated with these services. 
However, during the COVID-19 pandemic, 
customers’ perceptions of risks had a greater 
impact on their trust in the service than did 
their intention to use FinTech applications. 
Tripalupi and Anggahegari (2020) examined 
the effects of the pandemic on Indonesia’s 
FinTech sector, revealing a decline in pro-
ductivity due to altered operational patterns, 
increased market risk, decreased consum-
er demand, and increased operational risk. 
However, certain segments, such as online 
shopping platforms and FinTech loans and 
payments, experienced growth during this 
period.

Tut (2023) analysed the adoption of 
FinTech during the COVID-19 pandemic 
in Kenya, finding that favourable regula-
tory actions by the government, particu-
larly in mobile banking, aided the growth 
of FinTech usage for payments and digital 
services while mitigating the adverse eco-
nomic effects of the pandemic. This re-
search suggests that investments in FinTech 
can act as a buffer against extreme events 
such as the COVID-19 pandemic, with 
implications for developing and emerging 
markets, including African nations. Fu and 

Mishra (2022) conducted a qualitative re-
search study on the impact of COVID-19 on 
worldwide FinTech app downloads, discov-
ering a significant increase in financial app 
downloads during the pandemic influenced 
by factors such as the spread of COVID-19, 
government measures to control the spread 
thereof, and economic shocks experienced 
during the crisis. Vasenska et al. (2021) used 
a mixed research method involving ques-
tionnaires and the programming language 
Python to examine the impact of COVID-19 
on Bulgaria’s FinTech sector. Their findings 
indicated that while many respondents were 
not aware of FinTech to any significant ex-
tent before the pandemic, some individuals 
began using FinTech services during the 
outbreak. However, a significant proportion 
of respondents still had no plans to adopt 
FinTech services due to a lack of information.

Based on the findings from these stud-
ies conducted in various countries, the 
decision was made to evaluate the impact 
of COVID-19 on the FinTech sectors of 
Lithuania and Sweden using wavelet coher-
ence analysis. Lithuania was chosen as it is 
the authors’ native country, while Sweden’s 
softer restrictions during the pandem-
ic make it an interesting case to examine. 
Wavelet coherence analysis was chosen as 
the methodology for this study due to its 
ability to examine the impact of COVID-19 
infections on peer-to-peer lending by an-
alysing the frequency structure over time. 
This analysis allows us to understand the 
relationship between infection cases and 
lending returns in both countries in a com-
prehensive manner.

2. Methodology
In this article, Lithuania and Sweden, both 
of which are in northern Europe, have been 
chosen as the objects of analysis. At the be-
ginning of the COVID-19 pandemic, the 
Swedish government introduced relatively 
lenient control measures to fight the spread 
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of the virus. Conversely, the Lithuanian gov-
ernment implemented strict control mea-
sures. This stark difference in approach is 
the main reason behind the choice of both 
countries for analysis. The decision was 
made to focus on peer-to-peer lending re-
turns as they are easier to track compared 
to other FinTech service providers due to the 
global interchange of their services and fi-
nancial products. Additionally, Lithuania 
and Sweden differ significantly in terms of 
population size. To understand the general 
trend of infections and how it relates to the 
population, the chosen measure was the 
percentage of infected residents in relation 
to the total population of each country.

In this article, wavelet coherence analysis 
is used to examine how COVID-19 affect-
ed peer-to-peer lending in Lithuania and 
Sweden. This method was selected as it en-
ables a greater understanding of the impact 
of COVID-19 infections on peer-to-peer 
lending through analysing the frequency 
structure over time. This analysis will help us 
determine how COVID-19 infections affect 
peer-to-peer lending in both countries. The 
wavelet coherence analysis method is more 
suitable for this topic than other authors’ 
methods mentioned above because wavelet 
coherence analysis is particularly suitable for 
studying time-series data, which is relevant 
when examining changes in returns over time. 
It allows for the identification of relationships 
and co-movements between variables across 
different time periods and frequency bands. 
This is especially important when studying 
the impact of COVID-19, as the effects may 
vary over time. Wavelet coherence analysis 
enables the detection of frequency-specific 

relationships between variables. This means 
it can capture relationships that exist at spe-
cific frequencies or time scales, which may 
be missed by other methods. In the context 
of peer-to-peer lending returns, this can pro-
vide insights into how different frequencies 
or time periods are affected by the pandemic 
and related control measures. Wavelet coher-
ence analysis allows for the dynamic analysis 
of relationships between variables, as it can 
capture changes in relationships over time. 
This is valuable when investigating the im-
pact of COVID-19 on peer-to-peer lending 
returns, as the effects may evolve and fluctu-
ate throughout the pandemic. This led to the 
hypothesis that the impact of COVID-19 on 
peer-to-peer lending returns differs between 
Lithuania and Sweden.

In order to perform wavelet coherence 
analysis and assess the impact of COVID-19 
on peer-to-peer lending returns in Lithuania 
and Sweden, data on COVID-19 infection 
cases in both countries, as well as the inter-
est rates of peer-to-peer lending platforms, 
was collected. Our investigation draws on 
data published on the websites of the World 
Health Organization (WHO), Statistics 
Sweden, the Bank of Lithuania, and the 
Official Statistics Portal. The data used 
in the study spans from 1 April 2020 to 31 
December 2022. Although the COVID-19 
outbreak in Lithuania and Sweden began 
in March 2020, some data were inaccurate 
or unavailable until the end of October. 
Therefore, this period was chosen to ensure 
the optimal calculations for studying the 
impact of COVID-19 on peer-to-peer lend-
ing returns in both countries. Our research 
was conducted in four steps (see Figure 2).

Figure 2. Four-step research

ConclusionEvaluationCalculationsData gathering

Source: compiled by the authors
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As mentioned earlier, data on COVID-19 
infections was collected from the World 
Health Organization (WHO) website. In the 
second step, calculations were performed us-
ing the MATLAB programme. The third step 
involved evaluating the results obtained, fol-
lowed by drawing conclusions in the final step.

To examine the impact of COVID-19 
on peer-to-peer lending in the respective 

countries, the research employed wavelet 
coherence analysis. This allows for the ex-
amination of signals in terms of both time 
and frequency. It involves transforming the 
signals into images using wavelets, which 
exhibit fluctuations and zero values and 
come in various sizes and shapes. Wavelets 
are characterised by their limited duration 
(Kristoufek, 2015) (see Figure 3).

Figure 3. Wavelet concept

Scaling Shifting

Wavelet concept

Source: Addison, 2017

Wavelet scaling, which allows one 
to describe the process of signal stretching 

or compression in time, is expressed by the 
following formula (Addison, 2017):

0    (1)

where: ψ – original wavelet; s – is the scaling 
factor of the wave; t – period of time.

The scaling factor of the wave is positive 
and indicates the extent to which the wave 

scaling of the signal changes over time. 
Wave scaling is inversely proportional to fre-
quency (see Table 1).

Table 1. Wave scaling features

Type Feature

Low wavelet scaling and high frequency S > 1

High wavelet scaling and low frequency 0 < S < 1

Source: Addison, 2017

Wavelet shifting refers to the movement 
or stagnation of wavelets from their initial 
position within a signal. The wave motion 
should align with the characteristics of the 

signal (Addison, 2017). To assess the impact, 
we will employ an iterative wavelet trans-
form method (see Figure 4).
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Figure 4. Iterative wavelet transformation features

Time and frequency 
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Source: Addison, 2017

This method makes it possible to deter-
mine the time and frequency characteristics 
of the signal. The wavelet transformation 
enables one to examine the dependence of 
the signal on wave scaling over time. By util-
ising wavelet scaling, this transformation 
reveals the instantaneous frequency, which 

assists in generating a frequency-time im-
age of the signal (Sadowsky, 1996). When 
initiating the analysis, attention should be 
paid to the initial wavelet, also known as the 
mother wavelet, or analysing wave. The ini-
tial wavelet is represented by the following 
formula:

ψ�t� � �1� ���𝑒𝑒���/�     (2)

From this wavelet, dilated and translat-
ed wavelets may be derived for use in the 
transformation. To explore the wave power 
spectrum, which indicates the strength of 
the impact of the COVID-19 pandemic on 

peer-to-peer lending in the respective coun-
tries, a recurrent wavelet transformation 
function was employed as expressed by the 
following formulas (Si & Zeleke, 2005):

𝑊𝑊� �t, s� � � 𝑥𝑥�𝑡𝑡�𝜓𝜓�,�∗ �𝑡𝑡�𝑑𝑑𝑑𝑑�
��      (3)

where: Wx – wavelet transformation func-
tion; ψ* – complex version of the original 
wavelet.

The time series of x(t) is discrete, so t is 
assigned as 1. The recurrent wavelet trans-
form is expressed by the following formula:

𝑊𝑊� �t, s� � ∑ ��𝑡𝑡���,�∗ �𝑡𝑡�����      (4)

An iterative time series helps to transform 
the original residual series x(t) into another 
representation by separating time t and fre-
quency s. From these formulas, the wavelet 
power spectrum formula, which measures 
the variance of the time series each time 
the wavelet scale changes, is derived. All 

measurements will be made according to the 
initial wavelet. The place where the wavelet 
power spectrum is formed is called a scalo-
gram (Phillips and Gorse, 2018). The wavelet 
power spectrum for time and frequency is 
expressed by the following formula:

formula: 

     𝑊𝑊𝑊𝑊𝑊𝑊�𝑡𝑡, 𝑠𝑠� � |𝑊𝑊��t, s�|�    (5) 
 

    (5)

where: WPS – wavelet power spectrum.
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A power spectrum measures the disper-
sion at each period and frequency relative 
to the wavelet. To find the average disper-
sion in frequency corresponding to the 

scaling, we will use the average dispersion, 
which is expressed by the following formula 
(Addison, 2017):

2017): 

     𝐸𝐸�𝑠𝑠� � �
�∑ |𝑊𝑊���, 𝑠𝑠�|�����     (6) 

 

    (6)
where: E(s) – average dispersion.

E(s) highlights the dominant frequency 
in the x(t) time series. To analyse the simple 
cause-and-effect relationships in the time 
series, we will use the wavelet transform 

coherence, which is expressed by the fol-
lowing formula (E(s) represents the average 
dispersion from wavelet coherence analysis) 
(Si & Zeleke, 2005):

2005): 

     𝑅𝑅��𝑡𝑡, 𝑠𝑠� � �����������,�����
�����|����,��|�������|����,��|��  (7) 

 

  
(7)

where: R2 – wavelet transform coherence.
The wavelet transform coherence will 

reveal the connection between signals in 
the x and y time and frequency domains. 
The average correlation over time and at 

each frequency is expressed in the follow-
ing formula (R2 represents the coherence 
from wavelet coherence analysis) (Goodell & 
Goutte, 2020):2020): 

     𝐴𝐴𝐴𝐴�𝑠𝑠� � �
�∑ 𝑅𝑅���, 𝑠𝑠�����     (8) 

 

    (8)

where: AC(s) – average correlation.
To study the connection, we will use 

a more complex initial wavelet, which is 

expressed in the following formula (Goodell 
& Goutte, 2020):2020): 

     𝜓𝜓�𝑡𝑡� � 𝑒𝑒���𝑒𝑒����𝑒𝑒��
�
�      (9) 

 

    (9)

This initial wavelet will provide a good 
balance between time and frequency when 
searching for a connection.

The coherence ranges from 0 to 1, and it 
is classified as low, medium, or high based 
on the coherence coefficient falling with-
in the ranges 0 ≤ x ≤ 0.3, 0.3 < x ≤ 0.7, and 
0.7 < x ≤ 1. By utilising the previously men-
tioned formulas, the MATLAB programme 
generates a scalogram, visually presenting 
the relationship between selected variables 
during specific periods. In the generated 
image, the arrows demonstrate the interde-
pendence of the investigated variables, with 
right- or left-pointing arrows indicating in-
phase or anti-phase time series and positive 
or negative correlations. Upward-pointing 
arrows indicate that the X variable leads 
the Y variable, while downward-pointing 
arrows indicate that the Y variable leads the 
X variable. The dashed white bar indicates 

potential inaccuracies in the results. The 
X-axis represents the volume of the anal-
ysed study (from the second quarter of 2020 
to the fourth quarter of 2022) in the figures, 
while the Y-axis represents the periods cov-
ering the entire duration of the study. R2 
and AC(s) play a crucial role in the imag-
es, where R2 demonstrates the correlation 
between variables, and AC(s) shows the 
correlation between signals in time and fre-
quency. AC(s) highlights the area where co-
herence exists between x and y.

3. Research results and discussion

3.1. The Impact of COVID-19 on Peer-to-Peer 
Lending Returns: A Comparative Analysis of 
Lithuania and Sweden

The COVID-19 pandemic has had 
far-reaching effects on various sectors of 
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the economy, including the financial in-
dustry. As people adapted to the challeng-
es posed by the pandemic, there has been 
an increased adoption of digital financial 
services and innovative solutions, such 
as peer-to-peer lending. This chapter ex-
plores the relationship between COVID-19 
infection cases and the returns of peer-to-
peer lending platforms in Lithuania and 
Sweden. By analysing the fluctuations in in-
fection rates and average interest rates over 
a specific period, we aim to uncover any 
potential correlations between these factors. 
Additionally, we compare the strength and 
duration of the correlations in both coun-
tries. The findings shed light on the impact 
of the pandemic on the peer-to-peer lending 
sector and contribute to our understanding 
of the interplay between outbreaks of infec-
tious disease and the financial markets.

The infection rate in Lithuania was rela-
tively low in the second quarter of 2020, at 
0.05%. It increased significantly in the third 
quarter of 2020, reaching 0.11%, and sub-
sequently surged in the fourth quarter of 
2020, reaching 5.01%, which was the highest 

observed during that year. In the first quar-
ter of 2021, the infection rate decreased 
slightly to 2.53%. The second and third 
quarters of 2021 saw a further decline in 
the infection rate, with values of 2.25% and 
1.90% respectively. The infection rate then 
increased significantly in the fourth quarter 
of 2021, reaching 6.84%, the highest value 
since the fourth quarter of 2020. The first 
quarter of 2022 witnessed a dramatic rise in 
infection cases, with a rate of 20.93%, which 
was the highest recorded in the analysed pe-
riod. The infection rate dropped significant-
ly in the second quarter of 2022, with a value 
of 1.80%. The third and fourth quarters of 
2022 saw a moderate increase in the infec-
tion rate, reaching 3.12% and 1.34% respec-
tively. In conclusion, the number of cases of 
infection in Lithuania exhibited significant 
fluctuations over the period in question. 
The highest infection rate observed was 
20.93% in the first quarter of 2022, while 
the lowest was 0.05% in the second quarter 
of 2020. The average infection rate across 
all the reported quarters was approximately 
4.23% (see Figure 5).

Figure 5. COVID-19 cases in Lithuania as a percentage of the total populationFigure 5). 
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The infection rate in Sweden was rela-
tively low in the second quarter of 2020, at 
0.60%. It decreased further in the third 
quarter of 2020, reaching 0.24%. The in-
fection rate increased significantly in the 
fourth quarter of 2020, with a value of 3.32%. 

In the first quarter of 2021, the infection rate 
remained high at 3.54%. The second quarter 
of 2021 saw a slight decline in the infection 
rate to 2.66%, while the third quarter of 2021 
saw a significant decrease to 0.60%. The 
infection rate then increased again in the 
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fourth quarter of 2021, reaching 1.55%. The 
first quarter of 2022 witnessed a substantial 
rise in infection cases, with a rate of 11.21%, 
which was the highest recorded in the an-
alysed period. The infection rate dropped 
significantly in the second quarter of 2022, 
with a value of 0.30%, before increasing 
slightly to 0.66% in the third quarter of 2022. 
The fourth quarter of 2022 saw a further 

increase in the infection rate to 0.82%. In 
conclusion, the number of COVID-19 cases 
in Sweden fluctuated over the course of the 
research period. The highest infection rate 
observed was 11.21% in the first quarter of 
2022, while the lowest was 0.24% in the third 
quarter of 2020. The average infection rate 
across all the reported quarters was approxi-
mately 2.15% (see Figure 6).

Figure 6. COVID-19 cases in Sweden as a percentage of the total populationFigure 6). 
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The average interest rate in Lithuania in 
the second quarter of 2020 was 16.77%. It 
decreased in the third and fourth quarters 
of 2020, reaching 14.76% and 13.47% re-
spectively, and continued to decline in the 
first and second quarters of 2021, with val-
ues of 12.87% and 12.59% respectively. The 
third quarter of 2021 saw a slight increase 
in the average interest rate to 13.02%, while 
in the fourth quarter of 2021, the average 
interest rate decreased to 12.29%. The av-
erage interest rates in the first and second 
quarters of 2022 remained relatively stable 
at 12.32% and 12.40% respectively. The 
average interest rate in the third quarter 

of 2022 matched the rate observed in the 
fourth quarter of 2021, standing at 12.29%. 
The final quarter of 2022 saw a slight in-
crease in the average interest rate to 12.67%. 
In conclusion, the average interest rates of 
peer-to-peer lending in Lithuania showed 
some f luctuations over the analysed peri-
od. The highest average interest rate ob-
served was 16.77% in the second quarter 
of 2020, while the lowest was 12.29%, re-
corded in both the fourth quarter of 2021 
and the third quarter of 2022. The overall 
average interest rate across all the report-
ed quarters was approximately 13.01% (see 
Figure 7).
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Figure 7. Average interest rates of peer-to-peer lending in Lithuania
Figure 7). 
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The average interest rate in Sweden in 
the second quarter of 2020 was 10.40%. It 
decreased in the third and fourth quar-
ters of 2020, reaching 9.48% and 8.95% 
respectively, and continued to decline in 
the first quarter of 2021, with a value of 
8.16%. In the second and third quarters of 
2021, there was a slight increase in the av-
erage interest rate to 8.85% and 8.54% re-
spectively. The average interest rate further 
decreased in the fourth quarter of 2021, 
reaching 8.07%. The first quarter of 2022 
witnessed a significant rise in the average 
interest rate to 12.32%, and the second 

and third quarters of 2022 saw further in-
creases in the average interest rate, reach-
ing 13.40% and 13.22% respectively. The 
average interest rate in the fourth quarter 
of 2022 reached its highest point at 13.70%. 
In summary, the average interest rates of 
peer-to-peer lending in Sweden exhibited 
f luctuations over the analysed period. The 
highest average interest rate observed was 
13.70% in the fourth quarter of 2022, while 
the lowest was 8.07% in the fourth quarter 
of 2021. The overall average interest rate 
across all the reported quarters was ap-
proximately 10.69% (see Figure 8).

Figure 8. Average interest rates of peer-to-peer lending in Sweden
Figure 8). 
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The average interest rates of peer-to-
peer lending in Sweden displayed notable 
f luctuations between 2020 and 2022. In the 
second quarter of 2020, the average interest 
rate stood at a relatively high 10.4%, which 
then saw a gradual decline in subsequent 

quarters. By the first quarter of 2021, it had 
decreased to 8.16%. However, the trend 
took a different direction from early 2022 
onwards, with interest rates steadily ris-
ing. In the first quarter of 2022, there was 
a noticeable spike, jumping to 12.32%, 
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followed by further increases in the second, 
third, and fourth quarters of 2022, reach-
ing a peak of 13.7%. This significant uptick 
in interest rates suggests a shift in the P2P 

lending landscape in Sweden towards high-
er borrowing costs for borrowers during 
this period (see Figure 9).

Figure 9. Connection between changes in return on peer-to-peer lending and COVID-19 
cases in LithuaniaFigure 9). 

 

Figure 9 
Source: own elaboration

During the period in question, in the 
long term (between eight and 12 quar-
ters) a strong correlation between Swedish 
COVID-19 cases and changes in returns on 
peer-to-peer lending was visible from the 
fourth quarter of 2020 to the fourth quar-
ter of 2022. The correlation from the fourth 
quarter of 2020 to the second quarter of 
2021 reached a value of -0.5, and from the 
third quarter of 2021 to the fourth quarter 
of 2022 it became stronger, reaching a ratio 
of -0.7 points. There is clear evidence for the 
existence of correlation in both periods. In 
the medium term (between four and eight 
quarters) a strong connection was visible 
from the first quarter of 2021 to the third 
quarter of 2022, at a level of -0.9 points. In 
the short term (from one to four quarters), 

it is possible to note that a connection can 
be seen in the fourth quarter of 2020 last-
ing until the fourth quarter of 2022. The 
strength of the connection as of the fourth 
quarter of 2020 was measured at -0.7 before 
strengthening to 0.8 in the first and second 
quarters of 2021. From the third quarter of 
2021 to the fourth quarter of 2022 the con-
nection was stronger still, reaching a ratio 
of -1, enabling us to state that correlation 
between changes in returns and the number 
of COVID cases was extremely high in the 
short term. According to the indicators, it 
can be said that during all three periods, the 
incidence of infection had an influence on 
changes in returns, with especially high cor-
relation during the short and medium term 
(see Figure 10).
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Figure 10. Connection between changes in return on peer-to-peer lending 
and COVID-19 cases in SwedenFigure 10). 

 

Figure 10.  
Source: compiled by the authors

The correlation between COVID-19 cas-
es and the changes in returns on peer-to-
peer lending is visible for both Lithuania 
and Sweden. However, the correlation be-
tween COVID-19 and Lithuanian peer-to-
peer lending is visible only in the short term, 
while such correlation is visible in all three 
periods in the Swedish context. In conclu-
sion, Lithuanian peer-to-peer lending was 
less influenced by COVID-19 than Swedish 
peer-to-peer lending, where we can see that 
correlation is visible in all three periods.

Other authors conducted analyses provid-
ing an overview of the impact of COVID-19 
on the FinTech sector, drawing on studies con-
ducted in various countries. This highlights 
the accelerated adoption of FinTech services 
during the pandemic and the positive effects 
on economic growth. The studies discussed in 
the text showcase the increased usage of digital 
payments and mobile financial applications, 
as well as the role of FinTech in providing cost 
savings, time savings, and convenience. The 

findings suggest that the COVID-19 outbreak 
has acted as a catalyst for the growth of the 
FinTech sector, with people embracing inno-
vative financial solutions in response to the 
limitations imposed by the pandemic. This 
article focuses specifically on the impact of 
COVID-19 on peer-to-peer lending returns in 
Lithuania and Sweden. It employs wavelet co-
herence analysis to examine the relationship 
between COVID-19 infection cases and lend-
ing returns over a specific period. The analysis 
reveals a correlation between the two variables 
in both countries, although the strength and 
duration of the correlation differ. In Lithuania, 
the correlation is primarily observed in the 
short term, while in Sweden, it persists across 
all three analysed periods.

Conclusions
In conclusion, theoretical analysis and stud-
ies conducted in various countries have re-
vealed that the COVID-19 pandemic has 
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had a significant impact on the FinTech 
sectors. Countries such as Bangladesh, 
India, Indonesia, the Middle East and North 
Africa region, Jordan, Kenya, and Bulgaria 
have experienced the accelerated adoption 
of digital financial services because of the 
pandemic. The need for remote and con-
tactless transactions during lockdowns and 
social distancing measures has driven the 
increased usage of mobile banking and dig-
ital payments.

The findings also indicate that the impact 
of COVID-19 on the FinTech sector varies 
across countries. While some countries ex-
perienced the increased usage and adoption 
of FinTech services, others faced challenges 
related to altered operational patterns, de-
creased consumer demand, and increased 
market and operational risks. Factors such 
as government regulations, cybersecuri-
ty, digital infrastructure, trust, awareness, 
and perception of risks play a crucial role in 
shaping the FinTech landscape during the 
pandemic.

In conclusion, using wavelet coherence 
analysis was an effective method of evaluat-
ing the impact of COVID-19 on peer-to-peer 
lending returns in Lithuania and Sweden. 
This method has advantages over other ap-
proaches, as it can identify frequency-spe-
cific relationships and capture changes in 
relationships over time. By applying wavelet 
coherence analysis, the researchers were able 
to visually demonstrate the interdependence 
and correlations between cases of infection 
and lending returns during specific periods. 
Overall, this analysis provides a deeper un-
derstanding of how the pandemic affected 
the peer-to-peer lending sector in these two 
countries.

In Lithuania, the average interest rates 
of peer-to-peer lending exhibited a de-
creasing trend throughout the analysed pe-
riod. However, the correlation between 
COVID-19 cases and lending returns was 
only significant in the short term, with 
a high negative correlation observed during 

specific quarters of 2020, 2021, and 2022. 
Overall, the influence of COVID-19 on 
Lithuanian peer-to-peer lending was rela-
tively limited. On the other hand, in Sweden, 
the average interest rates of peer-to-peer 
lending initially showed a decreasing trend 
but experienced a significant increase in 
the first quarter of 2022. This spike in in-
terest rates can be attributed to a surge in 
COVID-19 infections and countries’ for-
eign policies during that period. The cor-
relation between COVID-19 infections and 
lending returns in Sweden was evident in 
all three periods analysed (the short, medi-
um, and long term). In particular, the cor-
relation was strong and negative, indicating 
a higher influence of COVID-19 on Swedish 
peer-to-peer lending compared to Lithuania. 
Therefore, it can be concluded that Swedish 
peer-to-peer lending was more strongly 
impacted by COVID-19 than Lithuanian 
peer-to-peer lending, as evidenced by the 
longer duration and stronger correlation 
between infection cases and lending returns 
in Sweden. These findings suggest that eco-
nomic and policy factors related to the pan-
demic had a more pronounced effect on the 
Swedish peer-to-peer lending market.

In conclusion, the impact of COVID-19 
on peer-to-peer lending returns differs be-
tween Lithuania and Sweden. In Lithuania, 
the correlation between infection cases and 
lending returns is primarily observed in the 
short term, while in Sweden, the correlation 
persists across all three analysed periods 
(the short, medium, and long term). This 
suggests that peer-to-peer lending was more 
influenced by the COVID-19 pandemic in 
Sweden than in Lithuania.
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Abstract 
Green competencies (GCs) are recognised in the business 
management literature as those related to all the dimensions 
of the concept of sustainable development (SD). However, the 
relationship between GCs and sustainable business practic-
es (SBPs) is not well defined; GCs are often presented in the 
context of selected organisational activities or the sector of 
the economy. This paper aims to present the influence of 
SBPs on employees’ GCs in the transport and logistics sec-
tor. To achieve this goal, the combination of the methods was 
employed. First, a classical and semi-bibliometric literature 
review was undertaken to explore the connection between 
GCs and SBPs in the literature. Subsequently, the collection 
of good sustainable practices gathered by the Polish busi-
ness ethics organisation Forum Odpowiedzialnego Biznesu 
[Responsible Business Forum] (FOB) was re-analysed qual-
itatively and quantitatively as a source of SBPs in subjective 
and objective focus. The analysis of the secondary data col-
lected in FOB indicated those SBPs which influence employ-
ees’ GCs in the transport and logistics sector. As a result of 
this study, the combined orientation of the SBPs and their 
influence on GCs is conditional for the creation of green jobs 
(GJs). In this paper, future research avenues are also proposed 
for studying employees’ competencies in the narrow context 
of both subjective and objective perspectives and for research 
into “golden” GJs, the conditions of the sustainable green la-
bour market and green self-employment development. 

Key words
green competencies, green economy, green jobs, green labour 
market, green transition, sustainable development.

Introduction
Sustainable business practices (SBPs) are 
the result of the theoretical assumptions 

of sustainable development (SD) put into 
practice. SBPs can be also defined as the 
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economic processes which change under the 
influence of the SD concept (Alsmadi and 
Alzoubi, 2022; Pu et al., 2021). Therefore, re-
searchers usually emphasise that SBPs con-
stitute a gradual transition (Papademetriou 
et al., 2023; Piwowar-Sulej, 2022a) from 
a so-called brown, high-carbon economy 
and based on non-renewable energy sourc-
es, to a green economy (Aceleanu et al., 2015; 
Sulich, 2018), and ultimately a zero-emis-
sion economy based on renewable energy 
sources (Ferguson, 2015; Sulich and Zema, 
2018). Thus, there is a defined process of 
greening the economy (Kasztelan, 2021; 
Kozar, 2019) or undertaking a green transi-
tion (Čavoški, 2022; Kozar et al., 2022), and 
activities identified as SBPs (Brown and 
McGranahan, 2016; Knuth, 2018). In the lit-
erature, there is also an increasing number 
of references focused on the analysis of SBPs 
(Martínez-Ferrero and Frías-Aceituno, 2015; 
Sołoducho-Pelc and Sulich, 2022), which are 
also called green or environmental practic-
es (Afum et al., 2021; Asghar and Hussain, 
2009). In scientific publications, research 
on SBPs is usually focused on at least one 
of the three dimensions of the SD concept 
(Khoshnava et al., 2020; Leal Filho et al., 
2019). In addition, the studies cited quite of-
ten deal with the issue of greening various 
types of organisations operating on the mar-
ket, and their activities lead to the develop-
ment of a sustainable and green labour mar-
ket (Gull and Idrees, 2022; Kozar and Sulich, 
2023a).

The process of greening an organisation 
through SBPs can occur in various areas of 
its operation (Gull and Idrees, 2022; Nowak 
and Kasztelan, 2022). It is impossible to in-
dicate a universal indicator that would al-
low one to assess when a given entity can be 
considered sustainable or green (Solesvik et 
al., 2022). For example, it is possible to state 
that some researchers consider employ-
ees’ environmental awareness (Tabuenca 
et al., 2023) or their green competencies 
(GCs) to be a determinant of organisational 

sustainability, the issue of zero emissions 
(Ahmad, 2015; Baas, 2007), or the climate 
neutrality of a given entity (Wolf et al., 
2021; Wu et al., 2022). Nevertheless, with 
the development of science and technology 
along with the change in the level of envi-
ronmental awareness in society as a whole, 
the challenges pertaining to sustainability 
continue to be redefined (Fuso Nerini et 
al., 2019; Leal Filho et al., 2019; Tsalis et al., 
2020). Hence, as the authors of this article 
acknowledge, there is a space for setting new 
and more ambitious sustainability-orient-
ed goals (Hofbauer and Limanskis, 2022; 
Sołoducho-Pelc and Sulich, 2020). This as-
pect can be seen in various types of organ-
isations in which there is a constant evolu-
tion in the approach to the directions and 
areas of implementation of the SD concept 
in their daily operations. Such changes can 
be observed, for example, in the field of or-
ganisational solutions related to the subjec-
tive and objective areas of work, where it is 
increasingly common to encounter the cre-
ation and shaping of GCs (Kozar and Sulich, 
2023a; Sulich and Zema, 2018). The subject- 
and object-oriented SBPs define GCs in two 
dimensions (Macke and Genari, 2019). The 
first, subjective focus relates to whom SBPs 
are dedicated to and how they develop em-
ployees’ GCs (Ahmad, 2015; Ludwikowska, 
2021; Piwowar-Sulej and Podsiadły, 2022); 
this is the personal dimension of SBPs. The 
second objective relates to those aspects 
that SBPs directly focus on(Kozar, 2017; 
Tsymbaliuk et al., 2023); this represents the 
non-personal dimension of SBPs.

One of the economic sectors in which 
researchers observe an ongoing process of 
green transition and an increasing num-
ber of SBPs is the transport and logistics 
sector (Gruchmann et al., 2018; Oberhofer 
and Dieplinger, 2014). This sector plays 
an important or even strategic role in so-
cioeconomic development (Bogusz and 
Sulich, 2019; Shestakova and Shestakov, 
2023). At the same time, as indicated by the 
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assumptions of the European Union SD pol-
icy, this sector will undergo a significant 
transition in the coming years (Faizan et al., 
2019; Kijewska et al., 2019). In the opinion of 
the authors of this article, there will be sig-
nificant change in the transport and logis-
tics sector, not only in terms of the existing 
working conditions of individual employees, 
but also in terms of new environmental GCs 
or those mentioned above. 

This paper aims to present the influence 
of SBPs on employees’ GCs in the transport 
and logistics sector. The SBPs were divid-
ed into two groups, namely those oriented 
towards the subject and those focused on 
the object of employee duties in the trans-
port and logistics sector. The subject- and 
object-oriented SBPs define GCs in two di-
mensions. The first is a personal and sub-
jective focus pertaining to whom SBPs are 
dedicated to and how they develop employ-
ees’ GCs. The second dimension is objective 
and non-personal, and is related to those as-
pects on which SBPs are focused. Therefore, 
objective orientation corresponds to whom 
the SBPs are aimed at, while the objective 
orientation addresses how SBPs are targeted. 
To achieve such complex goals, a collection 
of complementary methods was used in this 
paper. First, a classical and semi-automated 
bibliometric literature review was under-
taken based on resources drawn from the 
Scopus and Web of Science databases. In 
effect, the 48 publications were used to de-
velop the theoretical construct of the GCs. 
After this critical analysis of publications, 
a definition of GCs was proposed. SBPs 
were researched in terms of their subject and 
object orientation, and especially to show 
whether they are already aimed at develop-
ing employees’ GCs. Additionally, the data 
collected by the Polish Responsible Business 
Forum (Polish: Forum Odpowiedzialnego 
Biznesu, FOB) were reused and analysed 
to achieve the goal of this research (Forum 
Odpowiedzialnego Biznesu, 2023). In the 
opinion of the authors of the article, such 

a goal is important, because it makes it pos-
sible for those responsible for managing em-
ployees in organisations to observe the most 
frequently chosen directions of development 
of employee competencies.

The article consists of six sections, which 
are interrelated and focused on achieving 
the goal of the research. The first section, 
the introduction, presents the general loca-
tion of the chosen research problem in the 
literature and indicates the purpose of the 
research. In turn, the second section pres-
ents what the GCs of employees are and 
highlights the issues related to their forma-
tion and development. The third section 
contains a description of the research meth-
odology aimed at analysing selected exam-
ples of SBPs related to the field of work in the 
transport and logistics sector. The fourth 
section describes the results of the analy-
sis. The penultimate section of the article 
is devoted to a discussion within the scope 
of which reference is made to the results of 
other research. The article ends with con-
clusions. Within the scope of this section, 
potential directions of future research on 
the issue of GCs of employees are indicated. 
As authors, we have also drawn attention in 
this section to the perceived barriers facing 
researchers in the field of the issue discussed 
herein.

1. Literature review
1.1. Bibliometric literature review
Two databases were selected for a qualitative 
review of the literature in terms of GC issues, 
namely Scopus and Web of Science. These 
databases, due to the procedures associated 
with the indexing of individual publications 
therein, are considered by many researchers 
to be a reliable source of information (Zema 
and Sulich, 2022), resulting in numerous 
literature reviews performed precisely on 
the basis of these databases in the context of 
the problems of SD and SBPs (Dzhengiz and 
Niesten, 2020; Murillo-Ramos et al.,  2023; 
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Papademetriou et al., 2023). In addition, the 
review of research drawn from the Scopus 
and Web of Science (WoS) databases is ex-
plored by means of bibliometric queries 
constructed by the authors (Konys, 2020; 
Sulich and Sołoducho-Pelc, 2022). Hence, 
the authors constructed one query each 
to the databases indicated (Table 1). These 
queries were characterised by the same 
analysis area of the searched keywords (in 
two forms of English) in scientific studies 
indexed in the Scopus database (Q1 in Table 
1) (Scopus, 2023a) and the Web of Science 

database (Q2 in Table 1). The search fields 
were the titles, abstracts and keywords of 
the publications (Scopus, 2023b). The da-
tabases were explored on 11 February 2023 
and the results of each query are presented 
in Table 1. Considering good practice in this 
type of analysis (Kozar and Sulich, 2023b; 
Pu et al., 2021), publications from 2023 
were not included, which will enable future 
researchers exploring the indicated topic 
to draw comparisons with the quantitative 
results obtained from the presented queries 
(Elsevier, 2022).

Table 1. Search Query syntax details

Symbol Database Query syntax No. Results

Q1 Scopus
TITLE-ABS-KEY(„green competencies” OR „green competences”) 

AND (EXCLUDE(PUBYEAR, 2023))
45

Q2 Web of Science
„green competencies” (Topic) OR „green competences” (Topic) 

AND 2012-2022 (Year Published)
26

Source: own elaboration

The oldest publications obtained in both 
queries were published in 2012. Moreover, 
it was observed that 23 publications from 
the WoS database were also part of the re-
sult of the query obtained from the Scopus 
database. There was an overlay among the 
results in Table 1. Hence, only 48 different 
scientific papers were used for further sub-
stantive analysis in exploring the issue of 
employee GC development through SBPs.

1.2. Development of green competencies 

The critical analysis of the scientific litera-
ture proved that there is no single, univer-
sally valid definition of GCs (Cabral and 
Dhar, 2021); rather, they are discussed by 
researchers in different important contexts. 
They are usually addressed in the context of 
the green transformation of various types of 
organisations (Mirčetić et al., 2022), the is-
sue of green human resource management 
(Bombiak, 2019; Cabral and Lochan Dhar, 
2019), the formulation of various types of 
green strategies by organisations (Ling, 

2019; Yahya et al., 2021), or the importance 
of this type of competence in the process 
of creating green innovations (Yahya et 
al., 2022). In addition, there is a noticeable 
amount of research aimed at identifying 
GCs from the perspective of selected sectors 
of the economy (Farooq et al., 2022; Gull 
and Idrees, 2022). 

The context in which the GCs are dis-
cussed impinges on the direction of the 
definitions of this issue created by individ-
ual researchers (Garrouste and Courtial, 
2016; Misnevs et al., 2021). At this point, it 
is worth citing selected exemplary defi-
nitions of GCs. Thus, GCs are defined by 
Subramanian et al. as “the requisite ecolog-
ical knowledge, skills and other socioeco-
nomic behaviour an individual has to help 
him/her behave and act rightly and respon-
sibly toward the overall well-being of his/
her immediate environment” (Subramanian 
et al., 2016). Kozar, on the other hand, em-
phasises that the GCs “of employees are 
the result of their knowledge and skills in 
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applying pro-environmental solutions in 
the company” (Kozar, 2017). Even based on 
the example of these two definitions of GCs, 
it can be seen that they emphasise a strictly 
defined environmental objective dimension 
of SBPs. A qualitative analysis of the articles 
selected for literature analysis made it pos-
sible to identify the following areas of GCs: 
green knowledge (Maksimov et al., 2022), 
green skills (Mirčetić et al., 2022), green 
behaviour (Cabral and Dhar, 2021), green 
attitudes, also known as environmental-
ly-friendly attitudes (Bombiak, 2019), green 
abilities (Yafi et al., 2021) and green aware-
ness (Farooq et al., 2022). These six areas are 
key to the construction of GCs and are also 
recognised by other researchers (Cabral and 
Lochan Dhar, 2019). Those key areas can be 
known by slightly different albeit synony-
mous terms, e.g. instead of “green” they may 
be “environmental” (Farooq et al., 2022).

The separation of the GC areas present-
ed above is important, in the opinion of the 
authors of this article, not only from a theo-
retical point of view but also from a practical 
one. It allows one, first of all, to indicate the 
issues which managers of employees in an 
organisation should pay attention to, so as 
to shape GCs among employees which are 
desired in the organisation, including their 
appropriate quality (Hameed et al., 2020). 
Previous research carried out in Polish com-
panies by Kozar indicates that the formation 
of GCs can take place through training, the 
assessment of employees’ attitudes and be-
haviour, as well as engaging employees in 
pro-environmental enterprise initiatives 
(Kozar, 2017, 2019). In this research, atten-
tion is paid to SBPs in the transport and lo-
gistics sector which develop employees’ GCs.

2. Methodology
2.1. Description of the methodology
This paper aims to present the influence of 
SBPs on employees’ GCs in the transport 
and logistics sector. Therefore, the first 

step of the research procedure was to anal-
yse selected practices from the transport 
and logistics sector related to sustainabili-
ty in the area of employees’ duties in terms 
of their subject and object orientation, and 
especially to show whether they are al-
ready aimed at shaping the GCs of employ-
ees. A qualitative analysis of the practices 
selected for the study was used to prepare 
a set of SBPs based on the FOB (Polish: 
Forum Odpowiedzialnego Biznesu) database 
(Forum Odpowiedzialnego Biznesu, 2023). 
The qualitative analysis was additionally 
supported by quantitative analysis in terms 
of demonstrating the frequency of occur-
rence of the elements in the research sample. 

Due to the purposeful selection of the 
sample for this study, the analysed data 
are not presented in terms of quantitative 
changes year-on-year and there is no sub-
stantive or static justification for this type 
of analysis. The programme ATLAS.ti was 
used for qualitative analyses, while quanti-
tative analyses were carried out in the pro-
gramme PS IMAGO PRO. The research was 
conducted from January to March 2023.

2.2. Selection of sustainable business 
practices for research
The selection of SBPs in the workplace for 
the study was preceded by a definition se-
lected by the authors and literature defining 
what such practices should be characterised 
by. This definition was accompanied by the 
adoption of a baseline period for the planned 
quantitative and qualitative analyses. 

Thus, for the purposes of this study, SBPs 
in the workplace were understood as all 
solutions implemented by employers that 
do not result directly from the current leg-
islation, and at the same time are aimed at 
creating:
1.  an employee-friendly workplace (imple-

menting additional measures aimed at 
integrating new employees into the oper-
ation of the entity, supporting the devel-
opment of employees’ interests based on 
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their hobbies, striving for gender equal-
ity, and emphasising the appropriate en-
vironment in which an employee spends 
his or her time during breaks at work),

2.  a healthy workplace (supporting activ-
ities aimed at work-life balance, health, 
and developing and introducing addi-
tional non-legislative solutions aimed at 
increasing the level of employee safety in 
the workplace),

3.  opportunities to develop existing and ac-
quire new competencies (including GCs 
in their various dimensions),

4.  career opportunities (inside and outside 
a particular business entity).
It was assumed that the SBPs chosen 

for analysis should be characterised by 
the same source or database. This was 
to ensure a similar qualitative description 
of individual SBPs. In turn, the authors 
of this article chose 2016 as the starting 
point. The choice of that year was not ac-
cidental, as it was the first full year after 
the adoption of Agenda 2030 and the re-
lated Sustainable Development Goals. As 
a result of a review of research on the is-
sue of SD in Poland, the authors assumed 
that the most comprehensive database 
for the purposes of the research would 
be the database of SBPs created by FOB, 
an organisation which is a forum for re-
sponsible business in Poland (Forum 
Odpowiedzialnego Biznesu, 2023).

The aforementioned database collects 
practices in the field of SD from organi-
sations operating in various sectors of the 
economy in Poland. It is important for the 
fulfilment of the research objective that this 
database contains descriptions of SBPs from 
the transport and logistics sector. A review 
of the FOB database in January 2023 al-
lowed the researchers to identify 243 SBPs 
in the transport and logistics sector. As a re-
sult of further analysis undertaken based on 
the SBPs from the workplace area defined 
above, 94 descriptions of various practices 
that were implemented in 2016-2021 were 

selected for further qualitative and quantita-
tive analysis (the criterion of data availabili-
ty at the time of the survey).

2.3. Criteria for analysing sustainable 
business practices
In order to achieve the stated goals of the 
study, the authors formulated criteria for the 
analysis of SBPs from the workplace. The 
criteria for subject analysis and the forma-
tion of GCs were distinguished.

In terms of subjectivity, attention was 
paid to whether a given solution implement-
ed in the studied entity was targeted to all 
employees or to a portion of them. In cases 
where the SBPs from the workplace area ap-
plied only to some of the employees in a giv-
en entity, the identification of the factor or 
factors that influenced the availability of the 
implemented solution was carried out.

In the subject dimension, in turn, each 
sustainable business practice from the work-
place area was analysed through the per-
spective of the following research questions:
1.  Is there a reference to the issue of inte-

gration and/or the creation of a friendly 
workplace in the given sustainable busi-
ness practice from the workplace area?

2.  In the given sustainable business practice 
from the workplace area, were activities 
aimed at the development of existing 
competencies and/or the acquisition of 
new competencies by employees indi-
cated? If so, what types of activities were 
undertaken?

3.  In the SBPs in the workplace area, is there 
reference to the implementation of addi-
tional solutions aimed at improving the 
health and safety of employees at work? 
Do such solutions apply only to the work 
environment?
In the case of the last aspect, attention 

was focused on the identification and clas-
sification of activities that contribute to the 
formation of GCs. Hence, it was verified 
each time whether the scope of the anal-
ysed SBPs from the field of workplace refers 
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to activities aimed at developing existing 
and acquiring new GCs in at least one of the 
six dimensions selected during the review of 
the literature on the subject, namely green 
knowledge, green skills, green behaviour, 
green attitudes, green abilities and green 
awareness.

3. Research results
Based on an analysis of the literature and 
the FOB database, it was found that the 
vast majority of the sustainability-orient-
ed solutions implemented were targeted at 
employees in general (Figure 1). However, 

approximately 24.7% of the analysed SBPs 
from the workplace area were found to be 
targeted only at those employed in a strict-
ly defined job position or responsible for 
a strictly defined logistical process. Such ac-
tion was aimed primarily at offering special-
ised solutions aimed at developing existing 
competencies and acquiring new ones, as 
well as improving working conditions for se-
lected groups of employees. It should be not-
ed at the same time that in around one-fifth 
of such cases these solutions were available 
only to managers in organisations where 
this type of SBPs in the workplace had been 
implemented.

Figure 1. Analysis of SBPs among groups of employees 

71; 
75.53%

18; 19,15%

5; 5,32%

23; 
24.47%

The sustainable business practice is aimed at:

all employees selected employees associated with a particular logistics process managers

Source: Own elaboration based on Forum Odpowiedzialnego Biznesu (2023)

In light of the analysed SBPs from the 
workplace area (Forum Odpowiedzialnego 
Biznesu, 2023), it should be noted that cre-
ating a welcoming and inclusive workplace 
was the primary goal of a significant number 
of the implemented solutions. References 
to integration could be seen in approxi-
mately 42.6% of the analysed SBPs (Table 
2). Integration activities took various forms 
and had different goals (e.g. social, environ-
mental, or educational). Nevertheless, based 

on the direction of the integration process 
taking place, they can be divided into:
1.  internal (the initiatives taken with regard 

to a particular practice were aimed at in-
tegrating employees exclusively around 
workplace issues, e.g. improving working 
conditions),

2.  external (the initiatives undertaken for 
a given practice were aimed at integrating 
employees exclusively around issues ex-
ternal to the organisation, e.g. supporting 
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the group involvement of employees in 
various social actions),

3.  mixed (both internal and external initia-
tives were undertaken within the scope of 
a given practice).
Some of the analysed SBPs assumed that 

the activities undertaken as part thereof 
were reported by employees themselves. 
Subsequently, by the decision of superi-
ors or on the basis of a transparent com-
petition, they were evaluated and, if the 
requirements were met (focusing good 
practices on aspects related to SD), imple-
mented in organisational practice. The 

special value of this type of integrative 
activities should be emphasised here (em-
ployees involved in the indicated practice 
identified with it very strongly, which lat-
er translated into the results obtained). 
Unfortunately, as Table 2 shows, activities 
aimed at integrating employees based on 
their own ideas were used sporadically. 
For the purpose of integration activities, 
managers also provided opportunities for 
employees to engage in various types of 
volunteer activities (these were initiatives 
taken in the form of one-time actions or on 
an ongoing basis).

Table 2. Friendly and inclusive workplaces in the analysed practices 

Targeted action identified in practice:

Total practices [n=94] from the 
workplace area that were focused 

on sustainability

number %

integration (in general) 40 42.6

integration (internal) 16 17.0

integration (external) 11 11.7

integration (mixed) 13 13.8

the opportunity to independently propose an integration activity 7 7.4

proposals for integration activities are subject to a competition procedure 3 3.2

volunteerism 7 7.4

onboarding 3 3.2

hobbies 5 5.3

improving the conditions for spending breaks during work time 2 2.1

equality at work 4 4.3

Source: Own elaboration based on Forum Odpowiedzialnego Biznesu (2023)

In addition to integration measures, 
some of the practices aimed at creat-
ing friendly working conditions referred 
to the issue of supporting employees’ inter-
ests (hobbies) or improving conditions for 
taking breaks during work time. Initiatives 
aimed at labour equality were found in only 
four SBPs. They were mainly focused on 
gender equality, and related activities most 

often addressed the issue of improving the 
skills of female employees. Activities to sup-
port new employees in the scope of their 
functioning in the organisation (onboard-
ing) were also observed in the results of the 
analysis (Table 2).

An important element of SBPs in the 
workplace area was the issue of employee 
health and safety in the workplace. One can 
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see numerous initiatives addressed in this 
aspect, which is also, in the opinion of the 
authors, mainly due to the specifics of the 
transport and logistics sector. In approxi-
mately 40.4% of the analysed practices there 
was a reference to the issue of safety in the 
workplace (Table 3). Through the prism of 
the analysed practices, it can be seen that in 
addition to restrictive organisational policies 
on safety, individual entities implement var-
ious additional initiatives. These are aimed 
not only at the acquisition of new knowl-
edge of workplace safety by employees, but 
are primarily aimed at consolidating the 
good practices already taking place in these 

organisations. As part of the organisational 
solutions implemented, it was observed that 
some entities offer employees additional non-
wage benefits in the form of psychological 
support, free medical services, or opportuni-
ties for various types of stress management 
therapy (Forum Odpowiedzialnego Biznesu, 
2023). Fully anonymous access was offered 
to some of the aforementioned benefits. It 
should be pointed out here that during part 
of the period from which the analysed prac-
tices are drawn (2020-2021), the COVID-19 
pandemic had a significant impact on the 
type of sustainable workplace practices initi-
ated in organisations of this type.

Table 3. The aspect of health and safety in the analysed practices

Targeted action identified in practice:

Total practices [n=94] from the 
workplace area that were focused 

on sustainability

number %

safety in the workplace 38 40.4

implementation of additional technical solutions to reduce the risk of 
accidents at work

6 6.4

offering free medical services 5 5.3

psychological support 8 8.5

stress management 7 7.4

promotion of healthy lifestyles 19 20.2

activation through sport 18 19.1

promotion of healthy eating 8 8.5

Source: Own elaboration based on Forum Odpowiedzialnego Biznesu (2023)

In the SBPs surveyed, initiatives aimed 
at promoting healthy lifestyles are discern-
ible; as Table 3 shows, this type of initiative 
is part of approximately one-fifth of sus-
tainability-oriented initiatives surveyed. It 
can be seen that managers of organisations 
that implement this type of activity notice 
a direct link between the quality of work 
and employee health. Thus, an active life-
style around numerous sports is promoted. 
Ensuring physical fitness plays an important 

role in the field of work in the transport 
and logistics sector, despite the numerous 
technical solutions that are still being im-
plemented to relieve the physical strain on 
employees. In 8.5% of practices, attention 
was also paid to the issue of healthy eating, 
which directly affects the psychophysical 
predispositions of employees.

Another measure observed in the an-
alysed practices, in line with the goals of 
Agenda 2030, was additional initiatives 
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aimed at improving employee competen-
cies. 36.2% of the analysed practices referred 
to this issue. It should be noted that the pan-
demic contributed in many cases to a change 
in the form in which employees received ad-
ditional voluntary training/courses from on-
site to remote learning. As a result, a much 
larger number of people were able to par-
ticipate in them. Participation in courses in 
remote form also contributed to the fact that 
the managers of the entities in question paid 
attention to the issue of digital exclusion. 

Hence, the training topics varied in nature. 
On the one hand, more generalised train-
ing was available in various fields (including 
those aimed at digital inclusion of employ-
ees). On the other hand, very narrow and 
highly specialised training related to strictly 
defined logistical processes (additional pro-
fessional training) was organised.

Issues related to GCs were the object of 
analysis of the last criterion. In the indicated 
research area (Table 4) an intensification of 
activities aimed at GCs was diagnosed.

Table 4. Intensification of activities aimed at the development of GCs in the analysed 
practices

In a given practice, one can find the following  
number of activities aimed at the development of GCs:

Total practices [n=94] from the workplace area  
that were focused on sustainability

number %

one 9 9.6

two 6 6.4

three 2 2.1

Source: Own elaboration based on Forum Odpowiedzialnego Biznesu (2023)

Activities aimed at the development of 
employees’ GCs were identified in as many 
as 18.1% of the analysed SBPs (Table 4). 
According to the analysed practices, man-
agers made rather narrow use of training 
to develop GCs (this was observed in only 
35.3% of practices targeting GCs). They were 
primarily used to impart rather narrow and 
specialised pro-environmental knowledge. 
More common was an attempt to green the 
existing competencies of employees using 
voluntary integration activities around the 
indicated issues (in approximately 58.8% 
of cases) and the promotion of healthy life-
styles (in approximately 52.9% of cases). 
Activities aimed at the development of GCs 
of employees were primarily undertaken in 
the area of:
1.  commuting (shared transportation, use 

of environmentally friendly means of 
transportation, the creation of conditions 
in the organisation to encourage bicycle 

usage, e.g. a healthy/ecological meal pro-
vided by the employer),

2.  to promote the idea of the sharing econ-
omy (the creation of various types of ex-
change points in the workplace),

3.  meals consumed at the workplace (the 
possibility for employees to propose 
vegan and vegetarian meals, which were 
then offered for a trial period in the em-
ployees’ cafeteria),

4.  eco-driving (additional courses in sus-
tainable driving combined with aware-
ness-raising activities about the emis-
sions performance of various types of 
vehicles),

5.  waste management (the correct segrega-
tion of waste at different workplaces).
In the context of the analysed SBPs, it 

should be noted that attempts were made 
to universalise GCs in a certain way, which 
consisted in indicating to employees that 
they are not only important in the context 
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of the workplace, but should be part of ev-
eryday life. Hence, in creating GCs which 
are desirable from the point of view of the 
goals of a given organisation, reference was 
often made to attitudes and behaviours that 
affect the health of a given employee and his 
or her loved ones, as well as the economic 
effects they may bring. In order to create 
appropriate pro-environmental patterns, 
so-called “open days” were also organised, 
during which employees could come to work 
with their children and participate in vari-
ous types of integrative activities related 
to environmental issues, which were aimed 
at creating GCs in all six dimensions of this 
type of competence diagnosed during the 
literature review.

4. Discussion
The low number of publications (48 publi-
cations both in Scopus and WoS) identified 
in the semi-automated survey of the liter-
ature indexed in the database, withcover-
age since 2012, indicates that the topic of 
GCs is relatively new to management sci-
ence. On the other hand, the general pic-
ture presented in this study covers all six 
of the most important dimensions of GCs 
constructs also proposed by other authors 
(Tabuenca et al., 2023).

Tabuenca et al. pointed that there is de-
velopment of GCs along with the develop-
ment of the technical infrastructure in busi-
ness organisations, especially if they teach 
and promote employees’ environmental 
awareness by means of learning process-
es which can be extended (Tabuenca et al., 
2023). Increased environmental awareness 
and green principles were also the subject 
of research by Büyüközkan and Ifi (2012), 
which also indicated environmental com-
petencies or GCs of the suppliers of green 
supply chains. Theses researchers surpris-
ingly turned their attention to transport 
and logistics sector organisations (‘Feature 
2: Imtech launches Green Competence 

Centre’, 2012) which also develop GCs, and 
listed the SBPs nurturing the same com-
petencies as the Polish FOB organisation 
(Forum Odpowiedzialnego Biznesu, 2023). 
Nurturing employees’ GCs through sustain-
able business processes was also confirmed 
in research on training at universities 
(Murga-Menoyo, 2014). “These competen-
cies must embrace their formative role not 
only with regard to future graduates who 
will be employed in GJs per se, but also with 
regard to those alumni who will work in all 
the other productive sectors, in addition 
to all citizens directly and indirectly in-
volved in the wider economy as consumers, 
producers and (direct or indirect) recipi-
ents of its effects” (Murga-Menoyo, 2014). 
Training in the general competencies of 
sustainability is necessary within the am-
bit of the subjects taught at universities, but 
equally to those are part of SBPs in compa-
nies (Subramanian et al., 2016). Therefore, 
environmentally protective actions with ad-
equate ecological knowledge and socio-eco-
nomic behaviour and skills are referred to in 
this paper as GCs. Contrary to the research 
of Subramanian et al. (2016), in this research 
the authors proposed a bespoke model based 
on the organisational set of GCs. Therefore, 
this paper empirically examines the influ-
ence of individual GCs on organisations’ 
green practices or SBPs and performance 
objectives and list the areas where GJs are 
created.

In the opinion of the authors of this arti-
cle, the greening of modern economies can-
not be achieved without measures aimed at 
workers acquiring GCs. On the other hand, 
shaping or nurturing the competences re-
lated to SD is essential to the creation of 
high-quality GJs, the so-called “golden” GJs, 
which are necessary workplaces for each SD-
oriented organisation. SBPs make workplac-
es and employees’ positions more integra-
tive. It can be assumed that this theme will 
also be visible in the practices carried out in 
the future.
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Conclusions
This paper aimed to present the influence 
of SBPs on employees’ GCs in the transport 
and logistics sector. The results indicate that 
acquired GCs are more positively associated 
with individuals’ GCs and green behaviour. 
The study empirically demonstrates that 
verifying acquired GC attributes such as 
environmental knowledge, green purchase 
attitude and intention during employee se-
lection would certainly be helpful for firms 
in order to identify individual green perfor-
mance potential and GJ creation.

The transition to a green economy is 
based on technical change and the develop-
ment of selected sectors of the economy, one 
of which is the transport and logistics sec-
tor. Apart from technological changes, there 
are also changes in employees’ competenc-
es, which also become green. This research 
aimed to present the best SBPs from the 
transport and logistics sector which develop 
employees’ GCs.

In light of the research carried out, it 
seems that the level of involvement of eco-
nomic actors in the process of creating GCs 
is still quite low. It is good practice to attempt 
to integrate employees around these is-
sues through their voluntary involvement 
(Piwowar-Sulej, 2022b). The use of inte-
gration and health-oriented instruments is 
a much better solution than hours of theo-
retical training. Nevertheless, some of the 
necessary knowledge should still be impart-
ed in courses (especially specialised in the 
field). In the authors’ opinion, organisational 
managers should, however, aim to link these 
courses to practice and other incentives (i.e. 
non-salary motivators). Such activities would 
not only contribute to a better assimilation of 
new green knowledge, but would result in the 
consolidation of green attitudes and green 
behaviour. The attempt to universalise green 
competences is a good move in this respect. 

The authors recognise that the forma-
tion of GCs in organisations should be 

permanent. Such an observation is due 
to the fact that such specific competences 
are devalued relatively quickly due to the dy-
namic development of technology or knowl-
edge itself in terms of pro-environmental 
solutions. Hence, practices undertaken on 
a one-off basis, or from time to time, will not 
have the desired effect (Afum et al., 2021).

Future research directions may focus 
on: the evolution of GCs in organisations, 
green onboarding for organisations that as-
cribe to sustainability; a benchmark in the 
context of the quality of GJs, and research 
aimed at determining whether the differ-
ent dimensions of GCs influence each oth-
er (e.g., whether people with a high level of 
green knowledge are also characterised by 
a high level of green attitudes). This suggests 
that researchers in the fields of economics 
and management should collaborate with 
psychologists, an interdisciplinary and chal-
lenging endeavour. The next area of possible 
research may be green self-employment de-
veloped in the context of GCs. However, the 
authors recognise the difficulty of reaching 
green sole traderships.
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Abstract 
Corporate social responsibility (CSR), which operates as 
a bridge between the interests of employees and those of the 
organisation, should act as a counter to workplace procrastina-
tion. However, the scientific literature has not yet provided an 
unambiguous explanation of the prevalence of employee pro-
crastination in enterprises that have declared corporate social 
responsibility that also takes the national culture into account. 
The main purpose of this paper is to explore employee procras-
tination in light of national cultural traits and corporate social 
responsibility. An empirical study was conducted to investigate 
Polish and Lithuanian private sector organisations (N=995). 
The surveys featured the Irrational Procrastination Scale 
(IPS-9), the Unintentional Procrastination Scale (UPS-6), the 
Susceptibility to Temptation Scale (STS-11), and the General 
Procrastination Scale (GPS-20). A solution to the problem of 
employee procrastination in organisations requires special at-
tention be paid to social corporate responsibility, which can be 
used as a direct tool to activate or deactivate this phenomenon. 
The results of this research supplement the scientific litera-
ture on workplace procrastination with new insights that can 
improve our understanding of how this phenomenon is relat-
ed to national cultural traits. The value of this research lies in 
the fact that it presents new and original data that can serve as 
a basis for the development of theory on the problem of employ-
ee procrastination as well as a reference point for introducing 
practical measures to eliminate employee procrastination in or-
ganisations by changing their CSR status. This research propos-
es that when introducing CSR, practitioners should develop the 
internal culture while taking the features of the national culture 
that can promote employee procrastination into account.

Key words
procrastination, employee procrastination, corporate social re-
sponsibility, national culture, cultural differences, private sec-
tor, organisations, Lithuania, Poland.
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Introduction
Procrastination among employees in organ-
isations is usually perceived as a negative 
behaviour that is manifested in postpone-
ments to the start or completion of work 
(Ferrari and Tice, 2000; Prem et al., 2018; 
Unda-López et al., 2022). The dynamism of 
the modern business environment necessi-
tates prompt responses to changes in operat-
ing conditions, quick managerial decisions 
and the timely fulfilment of assigned tasks 
to ensure organisational development. Such 
prerequisites require an investigation of em-
ployee procrastination, particularly with re-
spect to the factors that cause it, as well as 
possible measures to stop it, within the or-
ganisation. However, some personal traits 
of employees, such as self-organisation, re-
sponsibility, and purposefulness (Krause 
and Freund, 2014), can be determined by 
factors related to their work environment. 
These factors include management style 
(Köse and Metin, 2018), corporate culture 
(Dempsey, 2015), poor motivation, an un-
comfortable psychological climate in the 
team, multitasking, and pressure from 
management (Vveinhardt and Sroka, 2022). 
Special attention should be paid to corpo-
rate social responsibility (CSR), which can 
directly activate or deactivate employee 
procrastination. After all, the principles of 
corporate social responsibility facilitate the 
creation of comfortable working conditions 
in compliance with all social guarantees on 
the part of the management and employees’ 
responsible, conscientious attitude towards 
work. Research has shown that manageri-
al behaviour is of particular importance in 
that it affects the employees’ desire to devote 
themselves to their work and perform tasks 
for the benefit of the organisation. This 
claim has been confirmed by Farouk and 
Jabeen (2018), who explored the influence of 
the ethical climate on employee productivity.

However, organisations operate in so-
cieties whose cultures affect both the 

implementation of corporate social respon-
sibility and employee behaviour. Hofstede 
(2011) discussed the difference between so-
ciety and organisational culture in terms of 
a certain level of awareness. While public 
culture is characterised more by values and 
preferences for one or another emotional 
state, which are frequently unconscious, or-
ganisational culture is based more closely 
on visible and conscious practices and on 
how people perceive what is happening in 
their environment. Although few studies of 
this kind have been produced, the results 
of these studies with regard to the question 
of the extent to which procrastination is 
related to certain characteristics of the na-
tional culture have been ambiguous. For ex-
ample, in the context of an investigation of 
how decisions are made in Croatia, Slovenia, 
Hungary, Bosnia and Herzegovina, no rela-
tionship between procrastination and liabil-
ity avoidance was found (Dabić et al., 2015). 
However, discussing the results of another 
cross-cultural study, Svartdal et al. (2016) 
maintained that the level of individualism in 
a given country can influence the postpone-
ment of decisions. Yet another study com-
paring individualistic Canada with collec-
tivistic Singapore found that procrastination 
correlations in the two contexts were similar, 
albeit this study also reported differences re-
garding the perceived negative effect of pro-
crastination and the activities in which peo-
ple engaged while procrastinating (Klassen 
et al., 2010).

The influence of the prevailing cul-
tural trends on CSR also differs depend-
ing on cultural orientation. For exam-
ple, a study conducted by Kucharska and 
Kowalczyk (2019) in Poland indicated 
a negative influence of masculinity and 
high power distance and a positive impact 
of long-term orientation on CSR practic-
es. Meanwhile, several studies conducted 
in other countries have shown that CSR 
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practice in organisations reduces the in-
fluence of national culture (Jamali et al., 
2020; Radovanović et al., 2022). However, 
due to the scarcity of research on this top-
ic and the fact that different scales measure 
procrastination differently (e.g. Fernie et al. 
2017; Bennett and Bacon, 2019), it is diffi-
cult to give an unambiguous answer to the 
question of how CSR affects procrastina-
tion while taking the various differences 
and similarities among public cultures into 
account. Therefore, this study investigates 
employee procrastination in organisations 
with different CSR statuses in two coun-
tries that have close historical and cultural 
ties – Poland and Lithuania. Both coun-
tries have a common history extending over 
several centuries, share the same religion, 
foster the same moral values, and exhibit 
a common cultural heritage. In light of the 
cohesion and common cultural heritage of 
these countries, the purpose of this research 
is to explore employee procrastination with 
regard to national cultural traits and CSR.

1. Literature review
Based on the literature regarding the theo-
retical and practical aspects of procrastina-
tion, it should be noted that this issue has 
been widely discussed (Nguyen et al., 2013; 
Steel et al., 2018; Pearlman-Avnion and 
Zibenberg, 2018; Uysal and Yilmaz, 2020; 
He et al., 2021; Song et al., 2022; Huang et 
al., 2023; etc.). Procrastination is a mul-
tifaceted phenomenon, the presence and 
development of which can be explained 
by various cause-and-effect relationships. 
Therefore, at present, this topic is the object 
of comprehensive research conducted by sci-
entists, employees, and managers alike. For 
this reason, scientific papers have exhibited 
a diversity of views on the part of both re-
searchers and practitioners with the aim of 
investigating certain aspects of this problem 
depending on the subject or purpose of the 
study in question.

Procrastination as a phenomenon; the 
factors associated with and causes of its oc­
currence. As defined by Prem et al. (2018), 
procrastination is a form of self-regulatory 
failure that is characterised by the irratio-
nal postponement of tasks despite the po-
tential for negative consequences. Defining 
procrastination as a voluntary or habitual 
postponement of unpleasant matters for 
a later time, Unda-López et al. (2022) add-
ed that this phenomenon is characterised 
by short-term benefits and long-term costs. 
Recent studies have distinguished between 
two kinds of procrastination, i.e. intentional 
and unintentional (Franz, 2020; Fernie et al., 
2017), each of which leads to different types 
of procrastination (personal, academic, and 
workplace procrastination). Different types 
of procrastination occur due to different 
determinants. For example, personal pro-
crastination emerges and develops in people 
as a form of mechanical protection of the 
body from the influence of external factors 
(e.g. the flow of information regarding the 
rapid development of a negative phenome-
non such as the spread of the pandemic, the 
threat of war, or a rapid increase in prices). 

Procrastination is not an entirely negative 
or positive phenomenon. Procrastination 
may occur due to exhaustion, frustration, 
and stress, but employees may also pro-
crastinate in an attempt to plan their time 
and prioritise their tasks. Shin et al. (2021) 
scientifically substantiated the claim that 
although it is widely believed that procras-
tination is counterproductive, a delay in 
the completion of a task may have hidden 
benefits for the creativity of employees 
who procrastinate moderately. Such em-
ployees were rated more highly by their 
managers with regard to creativity than 
employees whose procrastination levels 
were high or low, provided that the intrinsic 
motivation or creative demands were high. 
Thus, a healthy dose of procrastination 
can give employees more time to consider 
what needs to be done. For many people, 
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short-term procrastination is a prioritisa-
tion strategy. Furthermore, Zabelina et al. 
(2018) presented the results of research on 
time perspective as a predictor of procras-
tination. Their research indicated that em-
ployees who exhibit high levels of procras-
tination are more pessimistic about past 
events; they are less focused on plans, goals, 
and prospects and are sure that their future 
is predetermined and cannot be affected by 
individual actions. Therefore, such employ-
ees are unmotivated and uninterested in the 
timely performance of their tasks within 
the organisation. Other authors have iden-
tified reasons for procrastination such as 
emotions (Spada et al., 2006), worry, perfec-
tionism (Kurtovic et al., 2019), anxiety, de-
pression (Stöber and Joormann, 2001), and 
the violation of the work-life balance (Gu et 
al., 2022). However, research has shown that 
by improving employee engagement, or-
ganisations can increase the probability of 
employees responding positively to organ-
isational goals and thus reduce the likeli-
hood of the manifestation of workplace pro-
crastination (Grund and Fries, 2018; Hen 
et al., 2021; Metin et al., 2016; Rapp et al., 
2013). Based on the results of the research 
reviewed above, it should be assumed that 
CSR can act as a counter to procrastination.

Corporate social responsibility (CSR). CSR 
is a bridge that connects the interests of the 
organisation and employees (Aftab et al., 
2022; Jia et al., 2019). Although different ap-
proaches to CSR have been taken, all of them 
share one common trait: a commitment 
to the task of promoting social welfare, which 
goes beyond the immediate goals of the or-
ganisation (Agudelo et al., 2019; Jia et al., 
2019). The essence of CSR in the context of 
employer-employee relations lies first in ob-
servation of the labour and socio-economic 
rights of employees and the consideration of 
their interests, thereby establishing addition-
al social benefits and guarantees. The meth-
ods used to implement CSR in organisations 
differ depending on the economic conditions 

at hand and the size of the enterprise, the 
owner’s motives, the forms of impact, and 
employee expectations. Nevertheless, CSR 
promotes pride in the organisation and em-
ployee engagement – the context creates the 
conditions necessary for the successful inte-
gration of the prevailing cultural trends in 
the society in question (Jia et al., 2019).

The results of research conducted by 
Farouk and Jabeen (2018) showed that the 
ethical climate directs internal CSR activ-
ity through the implementation of ethical 
awareness in the business environment 
(Farouk and Jabeen, 2018). Furthermore, 
internal CSR increases employees’ aware-
ness of the care taken and attention paid by 
the company, which in turn increases their 
moral obligation to work optimally for the 
common good (Pasricha et al., 2018; Aftab 
et al., 2022). For example, a study conducted 
by Aftab et al. (2022) indicated that the eth-
ical behaviour of leaders is a key component 
that encourages a sense of respect, satisfac-
tion, trust and acceptance among employ-
ees, which is subsequently reflected in the 
growth of their work productivity.

Employee procrastination in organisa­
tions and corporate social responsibility. 
When investigating the problem of em-
ployee procrastination in organisations, 
special attention should be paid to social 
corporate responsibility, which can either 
activate or deactivate this phenomenon di-
rectly. Particular attention has been paid 
to the importance of managers’ behaviour 
with regard to its influence on employees’ 
desire to devote themselves to work and 
perform tasks for the benefit of the organ-
isation. Regarding this issue, Kühnel et al. 
(2022) focused on factors that reduce em-
ployee procrastination, finding that work-
place procrastination could be reduced by 
creating conditions of positive influence on 
personality and time pressure (Ferrari and 
Díaz-Morales, 2007; Gupta et al., 2012) – sit-
uational factors that unlock various ways of 
behaving. Positive influence makes people 
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less likely to procrastinate as it reduces 
behavioural inhibitions and facilitates 
the implementation of intentions. In addi-
tion, research conducted by Azim (2016) 
demonstrated positive relationships among 
perceived CSR and organisational commit-
ment, employee engagement, and organi-
sational behaviour. Scholarly research has 
conceptualised an integrated model for the 
relationships among CSR, organisational 
commitment, employee engagement, and 
CSR. Onkila and Sarna (2022) revealed 
the prevalence of the organisational imple-
mentation of CSR and organisational ben-
efits in research. Employees are perceived 
mainly as implementers of a top-down sus-
tainability policy and as mediators of the 
organisation’s CSR-related benefits. Most 
research on CSR has focused on the organ-
isational level, while the individual level of 
analysis has been viewed as a “black box” 
in investigations of the antecedents of CSR 
engagement or disengagement (Sendlhofer, 
2020). Sendlhofer (2020) offered insights 
into small and medium-sized enterpris-
es that are recognised as pioneers of CSR. 

Although the literature has suggested that 
the owner-manager is critical in the im-
plementation of CSR, this research showed 
that CSR was driven by employees. The 
employees of the central firm voluntarily 
joined forces based on their shared under-
standing of moral responsibility for CSR 
and developed strict goals to be achieved by 
2030. Despite their strong ethical and moral 
perspective during the implementation of 
CSR, they abdicated their moral responsi-
bility for CSR in different contexts. It has 
been claimed that procrastination is a par-
ticularly relevant context of nonengage-
ment when people are aware of their moral 
responsibility for CSR.

2. Methodology 
The study focused on 995 employees of 
private sector organisations (male N=448, 
LT = 205, PL = 243; female N = 547, LT = 290, 
PL = 257). Table 1 presents the characteris-
tics of the research participants and the or-
ganisations they represent, both by country 
and for the total sample.

Table 1. Distribution of respondents by the CSR status of organisations

The organisation’s CSR status LT PL Total

Seeking to implement CSR 106 177 283

CSR organisations 214 211 425

Not seeking to implement CSR 175 112 287

Total 495 500 995

Source: own elaboration

Due to the aims of the research, Polish 
and Lithuanian companies operating in the 
private sector were selected. After obtain-
ing permission from managers to conduct 
the survey, employees were informed that 
their participation in the survey was vol-
untary and was subject to their self-deter-
mination. The participants were informed 
that the principles of privacy, anonymity 

and confidentiality would be respected. 
The survey was conducted in a manner that 
observed research ethics, thus ensuring 
that participants’ rights were not violated 
and that the participants themselves were 
not exploited. The questionnaire was up-
loaded onto an online survey platform. As 
the survey was administered remotely, the 
link to the questionnaire was sent to the 
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participants. Due to the protections includ-
ed in the questionnaire, the respondents 
were not permitted to answer by giving the 
same ratings on the Likert scale, and the 
questionnaire could not be completed on 
the same computer a second time. These 
settings did not allow the participants 
to fill in the questionnaires mechanically 
or dishonestly; in addition, the question-
naire included control questions. Finally, 
respondents could confirm and send the 
questionnaire only after answering all ques-
tions. Therefore, there were no incomplete 
questionnaires.

The survey was based on the follow-
ing scales: the Irrational Procrastination 
Scale (IPS-9), an example item of which is 

“I put things off so long that my well-being 
or efficiency unnecessarily suffers” (Steel, 
2010); the Unintentional Procrastination 
Scale (UPS-6), an example item of which 
is “I rarely begin tasks as soon as I am giv-
en them even if I intend to” (Fernie et al., 
2017); the Susceptibility to Temptation 
Scale (STS-11), an example item of which 
is “I will crave a pleasurable diversion 
so sharply that I find it increasingly hard 
to stay on track” (Steel, 2010); and the 
General Procrastination Scale (GPS-20), an 
example item of which is “In preparing for 

some deadline, I often waste time by doing 
other things” (Lay, 1986).

The results of the study are presented in 
Tables 2-5. They highlight the statistically 
significant differences between Lithuanian 
and Polish employees as well as among or-
ganisations with different CSR statuses in 
both countries.

3. Research results
First, general procrastination in organi-
sations that do not have CSR status was 
tested. Statistically significant differences 
were found in both countries, and procras-
tination was higher in Poland (Lithuania: 
M  =  2.73, SD = .61, p = .009; Poland: 
M = 2.95, SD = .84, p = .009). No significant 
differences were exhibited by organisations 
occupying an intermediate position in terms 
of status, although the level of procrasti-
nation was lower in both countries in this 
case. The lowest level of procrastination was 
found among enterprises that had declared 
that they operated in accordance with CSR 
requirements and had certificates confirm-
ing this fact (Lithuania: M = 2.47, SD = .56 
and Poland: M = 2.65, SD = .61, p  =  .009) 
(Table 2).

Table 2. General procrastination with regard to different CSR statuses

The organisation’s CSR status
LT=175 PL=112 Student t

Mean SD Mean SD t p

Not seeking to implement CSR 2.73 0.61 2.95 0.84 -2.629 0.009**

Seeking to implement CSR 2.66 0.61 2.61 0.64 0.623 0.534

CSR organisations 2.47 0.56 2.65 0.61 -3.150 0.002**

Source: own elaboration

Although UPS mean scores were low-
er in Poland than in Lithuania (M = 2.71, 
SD = 1.06, p = .116), the difference is not 
sufficiently large to be considered nonacci-
dental. In general, an emerging trend should 

be noted, according to which the means of 
procrastination as measured by three scales 
(IPS, UPS and STS) were slightly lower in the 
case of Poland, but these differences were 
also not statistically significant (Table 3).
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Table 3. Employee procrastination in Lithuanian and Polish organisations  
that do not seek to implement CSR

Scales
LT=175 PL=112 Student t

Mean SD Mean SD t p

Irrational Procrastination Scale (IPS) 3.12 0.70 3.00 1.10 1.022 0.308

Unintentional Procrastination Scale (UPS) 2.89 0.80 2.71 1.06 1.577 0.116

Susceptibility to Temptation Scale (STS) 3.11 0.78 3.09 0.90 0.222 0.825

Source: own elaboration

The results of the t test shown in Table 4 in-
dicate that the difference between the means 
of unintentional and general procrastination 
is statistically significant. That is, the mean 

of unintentional procrastination is higher in 
Lithuania (M = 2.62, SD = .76, p < .001), while 
the mean of general procrastination is higher 
in Poland (M = 2.65, SD = .61, p = .002).

Table 4. Employee procrastination in socially responsible  
Lithuanian and Polish organisations

Scales
LT=214 PL=211 Student t

Mean SD Mean SD t P

Irrational Procrastination Scale (IPS) 2.88 0.76 2.48 0.85 5.141 0.0001**

Unintentional Procrastination Scale (UPS) 2.62 0.76 2.30 1.01 3.761 0.0001**

Susceptibility to Temptation Scale (STS) 2.86 0.75 2.81 0.91 0.705 0.481

Source: own elaboration

The comparison of the GPS results of 
organisations that do not pursue CSR and 
those that already have this status shows 
that, in general, the level of procrastination 
changes alongside the social responsibility 
of organisations. No statistically significant 
differences were found between the two 

countries regardless of the organisation’s 
status in terms of CSR. For example, sus-
ceptibility to temptation among companies 
not pursuing CSR was higher in Lithuania 
(M = 3.11, SD = .78) than in Poland (M = 3.09, 
SD = .90); however, these differences were 
accidental (p = .825) (Table 5).

Table 5. Susceptibility to temptation with regard to organisations’ different CSR 
statuses

The organisation’s CSR status
LT=175 PL=112 Student t

Mean SD Mean SD t p

Not seeking to implement CSR 3.11 0.78 3.09 0.90 0.222 0.825

Seeking to implement CSR 2.98 0.84 3.07 0.77 -0.978 0.329

CSR organisations 2.86 0.75 2.81 0.91 0.705 0.481

Source: own elaboration
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Analysing the situation of different 
groups of Polish and Lithuanian compa-
nies, the positive Z indicators shown in 
Table 6 are marked in pink and indicate 
a relatively poor situation with respect 
to procrastination. In the case of Poland, 
z > 0.25 was generally established only 
when measuring procrastination on the 
GPS among those working in the compa-
nies that did not seek CSR; in contrast, in 

the case of Lithuania, a relatively good sit-
uation was found in companies that were 
socially responsible. Meanwhile, only in 
Lithuania was the situation worse with re-
gard to irrational procrastination found 
among employees of companies that were 
either seeking or not seeking CSR and with 
regard to unintentional procrastination 
among employees of companies that were 
not seeking CSR (Table 6).

Table 6. Procrastination in organisations with different CSR statuses

Scales

Poland Lithuania

Seeking to  
implement CSR

CSR
Not seeking to 
implement CSR

Seeking to  
implement CSR

CSR
Not seeking to 
implement CSR

IPS -0.31 -0.38 0.22 0.26 0.09 0.36

UPS -0.18 -0.32 0.13 0.15 0.04 0.33

STS 0.13 -0.20 0.14 0.01 -0.13 0.17

GPS -0.07 0.00 0.46 0.01 -0.28 0.11

Statistical outliers

z> 0.25  

z< -0.25  

Source: own elaboration

4. Discussion
In this study, employee procrastination was 
tested in two countries that exhibit certain 
historical and cultural commonalities as 
well as several differences that emerge based 
on Hofstede’s (1991; 2011) classification. 
Unlike previous studies of a similar type (e.g. 
Chen et al., 2019; Jamali et al., 2020; Klassen 
et al., 2010; Kucharska and Kowalczyk, 
2019), types of procrastination were investi-
gated and measured on different scales that 
take the ways in which they are manifest-
ed into account depending on the status of 
companies with regard to CSR. The research 
results show that in companies without 
CSR status, the level of general procrastina-
tion was higher in Poland, whose national 
culture is similar to Lithuania in terms of 

individualism but is also characterised by 
stronger masculinity and greater power dis-
tance. Indirectly, this finding agrees with 
the results reported by Klassen et al. (2010). 
Although their study was conducted in an 
academic setting and tested the influence 
of collectivism and individualism on pro-
crastination, higher procrastination was 
evident in Canada, where power distance 
was lower than in Singapore. Since individ-
ualism is almost the same in Lithuania and 
Poland, our study shows that power distance 
is another factor that should be taken into 
account when analysing the reasons for pro-
crastination. In countries that distinguish 
themselves by exhibiting high power dis-
tance, individualism and masculinity, en-
terprises care less about their employees and 
communality (Thanetsunthorn, 2015), and 



153Employee Procrastination in Light of National Cultural…

employees experience more tension when 
interacting with their managers (Metin et 
al., 2016); therefore, work can be postponed 
for reasons other than the fact that individ-
uals themselves tend to procrastinate on 
tasks unintentionally. Furthermore, in our 
study, CSR practices were associated with 
lower levels of procrastination regardless of 
the country in which companies operated. 
This finding suggests that the implementa-
tion of CSR practices is another important 
factor that can mitigate procrastination, al-
though certain differences remain (p = .009). 
Although some research has shown that 
the influences of power distance, individ-
ualism and masculinity are not significant 
with respect to the development of CSR it-
self (Halkos and Skouloudis, 2017), Peng 
et al. (2014) found that power distance 
and masculinity negatively affected CSR. 
Interestingly, differences among countries 
levelled off (p = .534) in enterprises that 
occupied an intermediate position, that is, 
in enterprises that made efforts to obtain 
CSR certification. Sendlhofer’s (2020) study 
demonstrated that employees usually en-
gage in CSR activities but that their commit-
ment does not have a significant impact on 
careers and salaries, which is why they tend 
to withdraw and exhibit “normalising and 
routinising” models. In other words, during 
the introductory stage, greater effort may be 
mobilised, and more hope can be held, the 
decline of which leads to procrastination 
(Gadosey et al., 2021).

As expected, the test of unintentional 
procrastination indicated no significant 
differences between the two countries. This 
finding confirms that unintentional pro-
crastination refers to unconscious behaviour 
that is usually dysfunctional and unrelat-
ed to active decisions to postpone tasks 
(Bennett and Bacon, 2019; Li et al., 2022). In 
this case, it cannot be claimed that external 
pressure and masculinity that encourages 
competition and a greater focus on goals 
(Hofstede, 1991) could cause people to be 

less likely to irrationally postpone tasks. As 
shown in a study conducted by Svartdal 
et al. (2016), the country’s individualism 
score may influence interpretations of de-
lay and timeliness-related elements of de-
cision-making. The aforementioned study 
involved six countries that differed in 
terms of individualism scores, which were 
surveyed using the Pure Procrastination 
and Unintentional Procrastination scales. 
Meanwhile, individualism scores do not 
differ between Lithuania and Poland (60 
points). Using the General Procrastination 
Scale, our research revealed differenc-
es (p = .002) that were not shown by the 
Unintentional Procrastination scale or other 
scales. Thus, a similar individualism score 
across countries may be one condition that 
makes the General Procrastination Scale 
better suited to this context.

Since CSR implements practices that 
change the corporate culture, which dif-
fers from the national culture (Jamali et al., 
2020; Radovanović et al., 2022), we assumed 
that we would find no significant differ-
ences with regard to procrastination in the 
companies that had declared CSR. Only the 
Susceptibility to Temptation Scale did not 
indicate such differences (p = .481), while the 
scores of the Irrational and Unintentional 
Procrastination scales in both cases were 
higher in Lithuania. It should be noted that 
the test of general procrastination yielded 
the opposite results, although Steel’s (2010) 
meta-analysis showed that the General and 
Irrational Procrastination scales were func-
tionally equivalent. However, this study did 
not consider the cultural peculiarities of the 
populations. In addition, for example, the 
Irrational Procrastination Scale is sensitive 
to gender differences, as male participation 
results in higher procrastination indicators 
(Shaw, Zhang, 2021), while the proportions 
of participants by gender in the study were 
unequal, which could have influenced the 
results. On the other hand, the assumption 
that susceptibility to temptation does not 
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differ between the two countries regardless 
of CSR status was confirmed. This find-
ing shows that impulsivity and suscepti-
bility to temptation, as measured by the 
Susceptibility to Temptation Scale (Steel, 
2010), remain similar. Unfortunately, we 
were not able to compare these results with 
those of other studies, but in this context of 
susceptibility to temptation, the insights of 
Chen et al. (2014) are rather interesting. The 
authors compared susceptibility to unfair 
treatment between students in the US (in-
dividualism) and China. Chinese society, 
which is collectivist, is more strongly char-
acterised by efforts to preserve one’s “public” 
face, and students succumb to temptation 
more easily in an environment in which 
they are not being observed. The authors 
drew attention to the role of religion, high-
lighting the moral influence of Christianity 
in the fight against temptations. In addition, 
Milyavskaya et al. (2015) found that mo-
tivation reduced impulsive susceptibility 
to temptation and contributed to self-regu-
lation. As previously noted, the societies of 
Lithuania and Poland share the same strong 
religious traditions, which could have influ-
enced their similar reactions to temptations. 
Of course, these assumptions seem to be 
speculative, but they can serve as an incen-
tive for further research that can include the 
effect of different religions.

In addition to the limited possibility of 
comparing results, this study did not in-
vestigate the cultural traits exhibited by 
individual organisations separately. As 
previously noted, when introducing CSR 
practices, a targeted selection of employees 
with certain features may be performed; 
therefore, in other studies, the situations in 
individual enterprises could be compared. 
Furthermore, testing of homogeneous 
samples with regard to gender should be 
performed. Although this task was not ac-
complished in our study, that fact does not 
diminish the value of the knowledge we ob-
tained. In previous studies, procrastination 

has usually been measured in cultures that 
differ in terms of their collectivism and in-
dividualism scores, whereas in this study, 
individualism is a characteristic of both 
Polish and Lithuanian cultures. Therefore, 
in the future, the interaction of this feature 
with other aspects of organisations should 
be investigated in more detail. Since the 
study was based on self-awareness tests, new 
knowledge could be provided through the 
use of mixed research methods. 

Conclusions
Although the implementation of CSR prac-
tices is related to less frequent employee 
procrastination regardless of the prevail-
ing features of the national culture, sever-
al reservations were recorded. Employee 
susceptibility to temptation can remain 
similar in cultures that differ in terms of 
power distance, masculinity, and feminin-
ity. This finding shows that external pres-
sure and a focus on goals that are typical 
of masculine cultures are not necessarily 
the determining factor in this context. In 
addition, the Irrational and Unintentional 
Procrastination scales indicated opposite re-
sults than the General Procrastination scale. 
Procrastination is a multidimensional phe-
nomenon; therefore, when studying it across 
different cultures, it makes sense to use sev-
eral scales to take into account the differ-
ent reasons why employees do not focus on 
tasks equally.

The results of this research indicate that 
the level of procrastination exhibited by the 
employees of Polish and Lithuanian organi-
sations depends on the status of the compa-
ny’s corporate social responsibility. These 
findings may be useful for shareholders and 
managers of organisations who seek ways 
of reducing workplace procrastination and 
offer new guidelines for cross-cultural re-
search on procrastination that takes into ac-
count the peculiarities created by CSR prac-
tices. The results of this research can serve 
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as a scientific basis for the development of 
theory regarding the effect of CSR in organi-
sations on the procrastination of its employ-
ees and constitute a reference point for the 
development of practical measures aimed 
at eliminating employee procrastination 
in organisations by increasing the level of 
their CSR. In addition, the findings of this 
research encourage us to focus not only on 
differences among countries but also on the 
common features that are characteristic of 
individual cultures.
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Bibliometric Analysis of the Global 
Research Landscape on Healthcare 
Resilience During Critical Events 
YANA US, NERINGA GERULAITIENE 

Abstract 
Over the past decade, natural and human-caused disasters 
have increased in frequency and intensity, resulting in sig-
nificant human losses and the widespread deterioration of 
health. These critical events threaten the healthcare sector, 
making it challenging to operate safely and continuously. 
This paper aims to review and assess the international sci-
entific landscape on healthcare resilience during critical 
events. The research was based on scientific documents 
published in high-quality scientific journals indexed in the 
Scopus database. The search for relevant documents was 
conducted by using the keywords ‘critical events, health-
care, and resilience’ in the titles, abstracts, and keywords 
of the articles. The research sample comprises 720 pub-
lications in the fields of medicine, psychology, nursing, 
and health. The study period covers 2000-2023 (to 1 June 
2023). This study followed a logical sequence to achieve its 
research goal. The first stage involved searching for, col-
lecting, and pre-processing relevant articles. Next, various 
bibliometric techniques were used to analyse and visualise 
the findings. The bibliometric analysis involved the bib-
lioshiny and VOSviewer 1.6.16 software toolkit and Scopus 
analytical tools. In the third stage, the results were integrat-
ed, and directions for future research were discussed. The 
bibliometric analysis reveals a growing trend in research 
on healthcare resilience during critical events. The find-
ings determined that the key themes in the analysed scope 
of scientific literature are resilience, climate change, and 
emerging research areas. Furthermore, the research empha-
sises the need for further investigation into strengthening 
healthcare resilience during human-caused critical events 
such as crime, terrorism, wars, and cyber-attacks, which 
have been on the rise. The theoretical implications of the pa-
per contribute to understanding the patterns and develop-
ments in the scientific literature, while the practical impli-
cations offer guidance for conducting bibliometric analyses 
and insights for future research. It should be noted that the 

Paper received: 10 April 2023 • Paper revised: 20 July 2023 • Paper accepted: 20 August 2023

DOI: 10.23762/FSO_VOL11_NO3_9

Yana Us 1

e-mail: y.us@ktu.lt 

Neringa Gerulaitiene
e-mail: neringa.gerulaitiene@ktu.lt 

Kaunas University of Technology, 
Lithuania

1 Corresponding author



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 3160

findings of this study are limited to data from the Scopus 
database; future studies should incorporate a broader range 
of data sources for a more comprehensive analysis.

Key words
healthcare resilience, biblioshiny, bibliometric analysis, criti-
cal events, scientific output.

Introduction
Natural (floods, earthquakes, storms, hurri-
canes, etc.) and human-caused (crime, terror-
ism, wars, cyber-attacks, etc.) disasters have 
been steadily rising, displaying an upward 
trend in frequency and intensity over the last 
decade. Intense urban development has re-
sulted in the rise of the frequency and sever-
ity of climate change, extreme weather events 
and natural hazards (Zhang et al., 2023; 
Kwilinski et al., 2023; Kuzior et al., 2022). This 
phenomenon has been demonstrated to nega-
tively impact vital infrastructure systems such 
as water and sewage treatment, transporta-
tion, and power supply (Murray and Ebi, 2012; 
Kwilinski et al., 2023; Pimonenko et al., 2015). 
Meanwhile, the rush of medical technologies 
makes healthcare more dependent on the en-
ergy sector (Ziabina et al., 2021; Dzwigol et al., 
2023; Ziabina et al., 2023; Coban et al., 2023; 
Kotowicz et al., 2022; Us et al., 2021; Drożdż 
et al., 2021; Lyulyov et al., 2021). In this view, 
considering the vulnerability of the health-
care sector to interruptions in the energy sys-
tem (Polcyn et al., 2022; Kharazishvili et al., 
2021; Gavkalova et al., 2022), climate change, 
extreme weather events, and natural hazards 
endanger (Hussain et al., 2021; Pimonenko et 
al., 2017) the ability of healthcare to operate 
safely and continuously (Klinger et al., 2014). 

It stands to reason that the energy crisis 
provokes disruptions in the pharmaceutical 
industry supply chain (Kostyrko et al., 2021; 
Lyulyov et al., 2021; Miśkiewicz et al., 2021; 
Dzwigol et al., 2023; Melnychenko et al., 2021; 
Kwilinski et al., 2023; Miśkiewicz, 2020). 
Moreover, the Russian war against Ukraine 
has intensified the global energy crisis and 

dramatically increased energy costs. The 
above has created the risk of power cuts that 
may make it impossible to produce active 
pharmaceutical ingredients and medicines lo-
cally. The soaring costs of energy, labour and 
raw materials in other regions can also impact 
drugmakers as they navigate the balance be-
tween securing their supply chains and maxi-
mising profits (Kuzior et al., 2021; Miśkiewicz, 
2022; Kwilinski et al., 2023; Miśkiewicz, 2018). 
This leads pharmaceutical companies to reas-
sess their strategies and potentially make ad-
justments to maintain profitability while en-
suring a reliable supply of medicines (Dukart 
et al., 2022).

Owing to the COVID-19 pandemic, na-
tional governments have allocated significant 
funds to vaccination programs, strength-
ening healthcare infrastructure and staff-
ing (Smiianov et al., 2020; Lyulyov and 
Moskalenko, 2020). However, the global eco-
nomic slowdown has disrupted their plans 
to maintain or increase spending in order 
to address non-COVID healthcare backlogs 
and staffing issues (EIU, 2022). According 
to the EIU (2022), total healthcare spending 
(in both the public and private sectors) is pre-
dicted to increase by 4.9% in nominal US dol-
lar terms in 2023. However, considering in-
flation, spending would decline in real terms. 
Consequently, healthcare providers must 
inevitably reconsider service provision, po-
tentially reducing non-essential services and 
increasing waiting lists. OECD data suggests 
that preventive care and pharmaceuticals 
were most affected by spending cuts follow-
ing the global financial crisis of 2008-09, and 
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a similar pattern is anticipated (Kirigia et al., 
2011). Despite this, recruiting and retaining 
healthcare personnel will prove challenging 
as wages also decrease in real terms. 

Critical events often result in human loss-
es and deterioration of health requiring im-
mediate and adequate medical care. Overall, 
healthcare institutions and emergency ser-
vices must cope with the abrupt inflow of pa-
tients during external critical events, which 
expose the entire system to the risk of collapse 
(Arefieva et al., 2021). However, the healthcare 
sector faces criticism due to its high cost and 
poor performance, with particular concerns 
surrounding hospital emergency departments. 
These departments are grappling with limited 
resources while experiencing a growing influx 
of patients. Previous research indicates that 
most emergency departments would strug-
gle to cope with the demands in the event of 
a major disaster, and even under normal cir-
cumstances, some departments are already 
operating near maximum capacity (Xiao et 
al., 2012). In this view, the critical events prove 
the unpreparedness of the healthcare sector 
for such a burden and the slowness of the re-
sponse to emergencies. Thus, there is an ur-
gent need to strengthen healthcare resilience 
and encourage the health workforce as an in-
tegral part of any sustainable healthcare sys-
tem (Durand-Moreau, 2022). 

The abovementioned factors have shown 
that the healthcare sector faces different chal-
lenges resulting from critical events, wheth-
er natural, biological, or human-caused. In 
turn, the preliminary analysis of the scientific 
treatises has revealed a theoretical gap, name-
ly the absence of comprehensive research on 
healthcare resilience during critical events. 

The aim of this paper is to review and 
assess the international scope of scientific 
literature addressing healthcare resilience 
during critical events. The initial data were 
retrieved from the Scopus database, which is 
considered to be the largest multi-disciplinary 
database. The publications search was run us-
ing the keywords ‘critical events, healthcare, 

and resilience’ in the titles, abstracts, and 
keywords of articles. Since the critical events 
could be defined differently (e.g. extreme 
events), the search of publications does not 
specify the type of such events. The study 
provides quantitative and qualitative in-
sights into the general landscape of the theo-
ry addressing healthcare resilience to critical 
events to elaborate on the meaningful over-
view of academic interest in developing the 
theory of healthcare resilience during critical 
events. The study makes theoretical contri-
butions by identifying directions for future 
research into developing healthcare resilience 
during critical events.

The structure of this paper is as follows: 
the introduction presents the research prob-
lem and the necessity of analysing the scope 
of scientific literature addressing healthcare 
resilience during critical events; the litera-
ture review section displays the preliminary 
findings of the scientific literature analysis 
on the investigated topic; the methodology 
section provides the material and methods 
involved in this study for achieving the re-
search aim; the research results section refers 
to the results of bibliometric analysis; and the 
concluding section discusses the related con-
clusions and suggests directions for further 
research.

1. Literature review
The analysis of web research shows that 
web searches for ‘resilience’ in healthcare 
by global netizens increased by 4.2 times 
in January 2023 when compared to January 
2005 (Figure 1). At the same time, netizens 
were mostly interested in searching for in-
formation on stress resilience, resilience 
health, mental resilience, emotional resil-
ience, resilience care, building resilience, 
coping, etc. Considering the general web 
search requests over the last five years (2018-
2023), the summary shows that the topics of 
climate resilience, stress resilience, mental 
resilience, business resilience, emotional 
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resilience, community resilience, cyber re-
silience, and disaster resilience are gaining 

popularity in the global web environment 
(Google Trends, 2023).

Figure 1. The dynamics of web searches for ‘resilience’ in healthcare  
(January 2005-2023)

2023). 
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According to the Google Books Ngram 
Viewer data (2023), the term ‘resilience’ in 
English literature came into use at the begin-
ning of the 17th century. ‘Resilience’ orig-
inates from the Latin verb ‘resilire’, which 
means to “rebound or recoil” (Zhong et al., 
2014). It refers to the inherent processes and 
capacities that empower the subject (indi-
viduals, technical or natural systems) to suc-
cessfully overcome, withstand, adapt to, and 
recover from profound crises (Southwick et 
al., 2014). It encompasses the ability to bounce 
back, restore functionality, and thrive in the 
face of adversity. Resilience involves a dynam-
ic interplay between various factors, includ-
ing psychological, social, and organisational 
elements, and it plays a crucial role in foster-
ing robustness and sustainability in the face 
of challenges and disruptions (Talubo et al., 
2022; Pasquinelli and Sjöholm, 2015).

A review of the scientific literature shows 
that the term ‘resilience’ is used in various 
disciplines (Kuzior et al., 2021; Chen et al., 
2022; Abazo, 2021; Dong et al., 2022; Dzwigol, 
2020; Guan et al., 2022; Kharazishvili et al., 
2022). Werner and Smith (1977) investigated 
resilience from a psychological point of view, 
having explored resilience and recovery in 

adolescence and adulthood under the influ-
ence of perinatal stress and the quality of the 
family atmosphere. In an ecological context, 
resilience is acknowledged as the capacity 
to persist and endure in the face of change 
(Holling, 1973). In turn, Adger (2000) con-
sidered the concept of social resilience to re-
fer to the capacity of collectives or societies 
to effectively deal with external pressures and 
disruptions stemming from alterations in the 
realms of society, politics, and the environ-
ment. Wiig et al. (2022) pointed out that from 
the organisational perspective, resilience is 
presented as the capacity to adapt and em-
brace change as a base for high-quality levels. 
Based on the above, it could be stated that 
resilience pertains to the subject’s flexibility, 
adaptation, improvisation, response, and ad-
justment to different critical events (Aase et 
al., 2020).

The international scope of literature pres-
ents several recent studies investigating crit-
ical events in healthcare (Woloshynowych 
et al., 2005; Kirigia et al., 2011; Yazdani et al., 
2022; Lloyd-Smith, 2020). Achour et al. (2014) 
revealed three significant challenges encoun-
tered by healthcare facilities. Firstly, there is 
an inherent vulnerability of infrastructure 
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to natural hazards, which puts healthcare 
facilities at risk. Secondly, alternative energy 
sources and supplies for healthcare utilities 
often exhibit low levels of performance, hin-
dering their ability to ensure uninterrupted 
services during disruptions. Lastly, there is 
a lack of adequate consideration of health-
care utility supplies in resilience codes and 
legislations, which undermines their ability 
to effectively prepare for and respond to crit-
ical events. Cimellaro et al. (2010) have in-
troduced a comprehensive model that seeks 
to quantitatively assess the resilience of hos-
pital systems in the context of disasters. The 
model defines resilience as the system’s ca-
pacity to sustain functionality and effectively 
recover from losses resulting from extreme 
events. On the other hand, Kunzler et al. 
(2020) focused on the resilience of healthcare 
professionals. The findings showed that resil-
ience training for healthcare professionals has 
the potential to enhance their resilience and 
potentially decrease symptoms of depression 
and stress immediately after completion of 
the training. 

Individuals, communities, or states are 
not exempt from the influence of critical 
events or associated losses (Pimonenko and 
Cebula, 2015; Sokolovska et al., 2020; Su et 
al., 2023; Tambovceva et al., 2020; Wang et 
al., 2023; Szczepańska-Woszczyna et al., 2022; 
Stępień et al., 2023). These can include natu-
ral hazards, outbreaks of infectious disease, 
acts of terrorism, social unrest, or financial 
crises (Cutter et al., 2013; Kwilinski et al., 
2020; Kharazishvili et al., 2020; Kianpour et 
al., 2021; Kuzior et al., 2022). With tempera-
tures increasing worldwide, more people re-
quire emergency medical assistance for var-
ious health issues caused by climate change 
(Humphrey and Dresser, 2023). These include 
heat exhaustion and heat stroke due to ex-
treme heat, respiratory problems caused by air 
pollution leading to asthma, and the spread 
of infectious diseases resulting from flooding 
and changes in ecosystems, which prompt 
the relocation of ticks, mosquitoes, and other 

pests. News headlines frequently highlight 
the physical and emotional trauma experi-
enced due to climate-related disasters such as 
hurricanes, wildfires, tornadoes, and floods. 

The consequences of such events can be 
far-reaching, affecting nations and com-
munities (Chen et al., 2023; Kwilinski et al., 
2022; Moskalenko et al., 2022; Nawawi et 
al., 2022; Panchenko et al., 2021; Pimonenko 
et al., 2020; Vaníčková et al., 2020). As a re-
sult, communities and nations as a whole are 
confronted with challenging decisions 
encompassing fiscal, social, cultural, and 
environmental considerations (Cutter et 
al., 2013; Rui et al., 2019; Wang et al., 2022; 
Moskalenko et al., 2022; Chen et al., 2021). 
These decisions aim to safeguard fundamen-
tal security and enhance the overall quality 
of life in the face of hazards, intentional at-
tacks, and disasters.

With reference to the literature on health-
care resilience, Wiig et al. (2022) consid-
ered healthcare resilience to be the capac-
ity to ensure the healthcare system is able 
to adjust to challenges and changes at dif-
ferent levels while supporting high-quali-
ty care. According to the definition by the 
Organisation for Economic Co-operation 
and Development, health system resilience 
refers to the capacity of healthcare systems 
to not only anticipate and prepare for shocks 
and disruptions but also to mitigate their ad-
verse impacts, recover promptly, and adapt 
by incorporating lessons learned to enhance 
efficiency and preparedness (OECD, 2023). In 
terms of healthcare output, resilience entails 
sustaining and enhancing the functioning of 
health system components, including gover-
nance, service delivery, resource generation, 
and financing. The ultimate objective is to en-
sure the continuity of a health system’s goals, 
particularly in improving population health, 
even in the face of critical events (EOHSP, 
2023). Aase et al. (2020) noted that resilient 
healthcare relies on the presence of adap-
tive capacity within the healthcare system. It 
entails utilising both internal and external 
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resources to adjust and accommodate the 
dynamic demands of everyday operations. 
Examples include adapting care processes in 
response to variations in demand or time con-
straints. By effectively addressing challenging 
issues, resilient healthcare systems are able 
to sustain high-quality services and ensure 
continuity of care.

The healthcare sector faces the challenge 
of coordinating resources during critical 
events while the demand for healthcare ser-
vices increases (Miśkiewicz et al., 2022; Xu 
et al., 2023; Pimonenko et al., 2017; Kwilinski 
et al., 2022). Here it is noteworthy that resil-
ience offers organisations the opportunity 
to allocate resources effectively by integrating 
considerations of both safety and productiv-
ity (Henriksen et al., 2008; Pimonenko et al., 
2021; Kwilinski et al., 2020). The integrated 
approach allows organisations to balance 
the issues of safety and maximising produc-
tivity, leading to more efficient and effective 
operations (Petroye et al., 2020; Kwilinski et 
al., 2020; Lyulyov et al., 2019). Effective coor-
dination relies on the active collaboration of 
individuals on the ground, such as hospital 
staff, to ensure adherence to established pro-
cedures. However, the behaviour and stress 
levels of certain staff members may have 
exacerbated the situation and posed chal-
lenges to the emergency response. In this 
view, a large stream of literature highlights 
the crucial impact of management on pro-
viding quality-of-care outcomes, including 
during critical events (Sfantou et al., 2017; 
Ree et al., 2021; Dzwigol-Barosz and Dzwigol, 
2021; Acheampong et al., 2023; Kwilinski 
and Kuzior, 2020; Yevdokimov et al., 2018). 
Effective healthcare management is cru-
cial in pre-hospital care in terms of utilising 
the available resources for timely treatment 
(Achour et al., 2016; Trzeciak et al., 2022; 
Saługa et al., 2020; Lyulyov and Shvindina, 
2017; Dzwigol, 2021). 

Managers of healthcare organisations 
should be able to promptly gather the nec-
essary information to effectively respond 

to critical events; enhance the efficient use of 
available resources to ensure their effective 
allocation and utilisation during emergencies; 
provide healthcare staff members who fulfil 
their vital roles within the rescue chain and 
possess the necessary skills and knowledge 
to respond effectively in emergencies; en-
hance support for the well-being of healthcare 
and rescue teams, including addressing their 
welfare, providing assistance for post-trau-
matic stress disorder and delivering relevant 
training; and improve the communication 
between teams and agencies both before and 
after a critical event to foster better coordina-
tion and collaboration, enabling a more effi-
cient and comprehensive emergency response 
(Achour et al., 2016; Kwilinski et al., 2021; 
Prokopenko et al., 2020; Miśkiewicz, 2021; 
Tih et al., 2016).

Regarding the literature on healthcare 
resilience, Berg and Aase (2019) mentioned 
that anticipation, sensemaking, adapta-
tion, and trade-offs are the cognitive and 
behavioural strategies defining resilience 
within organisations. Thus, the anticipa-
tion strategy involves the capacity of an 
organisation to foresee and prepare for po-
tential shifts or risks before actualisation. 
Adaptation strategy entails navigating com-
plexity by modifying actions or behaviour in 
challenging circumstances, displaying flexi-
bility, and improvising as needed. To effec-
tively adapt to novel situations or demands, 
it becomes essential to comprehend and 
make sense of ongoing events. This process 
is known as sensemaking, which is closely 
tied to the notion of trade-offs arising when 
choices must be made between conflicting 
objectives and tensions.

The abovementioned theoretical findings 
indicate many studies addressing healthcare 
resilience during critical events. Therefore, 
the current research is inclined to conduct 
a comprehensive bibliometric analysis to re-
view and assess the international scope of sci-
entific literature devoted to healthcare resil-
ience during critical events.
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2. Methodology 
Using data from the Scopus scientific data-
base, this study examined publications on 
healthcare resilience during critical events 
until 1 June 2023. It is worth noting that the 
Scopus database was chosen as the source 
of primary data as it is a widely recognised 

and influential multi-disciplinary citation 
database. For instance, the Scopus database 
contains over 84 million documents and in-
volves approximately 18 million researchers 
worldwide, affiliated with around 95,000 
institutions. It is worth noting that Health 
Sciences is one of the primary subject areas 
(23%) (Elsevier, 2022). 

Figure 2. Research design 

DATA IDENTIFICATION AND COLLECTION
using the Scopus toolkit

DATA COLLECTION DATA PREPROCESSING

determining the search terms → search in titles, 
abstracts, and keywords

Records identified from Scopus (n = 6831)

adjusting the period of publication and subject areas
Records after filtering (n = 720)

DATA ANALYSIS AND VISUALISATION
using Biblioshiny and VOSviewer toolkits 

PERFORMANCE ANALYSIS SCIENCE MAPPING

analysis of publication-related metrics  
(total number of articles, journals, authors, countries, 

and affiliations) 

Citation analysis, co-authorship analysis,  
co-citation analysis, and co-word analysis

Source: developed by the authors

Therefore, utilising data from Scopus 
makes it possible to comprehensively assess 
the global research output and provide a crit-
ical overview of healthcare resilience during 
critical events (Dzwigol, 2022; Us et al., 2022; 
Szczepańska-Woszczyna and Gatnar, 2022). 
This study applied bibliometrics and knowl-
edge visualisation methods to examine the 
relationship between articles and keywords, 
presenting a comprehensive overview of 
emerging trends and potential research op-
portunities in the investigated field (Soliman 
et al., 2021; Dubina et al., 2020; Pimonenko 
et al., 2021; Letunovska et al., 2021; Us et al., 
2020). The research encompassed the anal-
ysis of publication dynamics, key research 
trends, prolific scholars and their collabo-
rations, and the contributions of journals, 
affiliations, and countries in developing the 
investigated topic. The primary advantage of 
employing bibliometric analysis is its ability 

to ensure a quantitative and objective liter-
ature review, minimising the subjective bi-
ases of the authors (Vakulenko et al., 2021; 
Soliman et al., 2023; Ziabina and Pimonenko, 
2020; Bilan et al., 2020). The bibliometric R 
package and VOSviewer 1.6.16 software tool-
kit were utilised to conduct the bibliometric 
analysis. In the initial stage, the analysis in-
volved searching for, collecting, and prepro-
cessing articles relevant to the research topic 
(Figure 2). Subsequently, various bibliometric 
techniques were employed to analyse and vi-
sualise the findings. Finally, the results were 
synthesised, and potential directions for fu-
ture research were discussed.

2.1 Data identification and collection

The research included a comprehensive bib-
liometric analysis on global scholarly pub-
lications focusing on healthcare resilience 
in coping with critical events. The initial 
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dataset was obtained from the Scopus in-
terdisciplinary database, most recently ac-
cessed on 1 June 2023. The Scopus database 
was chosen because it covers global scientific 

journals from various subject areas exten-
sively (Falagas et al., 2008). Table 1 outlines 
the article search process carried out in sev-
eral stages.

Table 1. Data collection steps on Scopus

№ Query Description No. of papers

1 TITLE-ABS-KEY (critical AND event*) AND healthcare AND resilience) 6831

2 PUBYEAR 1999 > PUBYEAR < 2023 (until June) 6807

3 LIMIT-TO SUBJAREA Medicine AND Psychology AND Nurse AND Health 720

Source: developed by the authors

The search was conducted using the 
keywords ‘critical events’, ‘healthcare’, and 
‘resilience’. Moreover, the Boolean oper-
ator ‘AND’ was applied to include all the 
abovementioned keywords and the combi-
nations thereof. To ensure the inclusion of 
the most relevant publications, the search 
results were limited to specific subject fields: 

1) medicine, 2) psychology, 3) nursing, and 
4) health. The research encompassed pub-
lications from 2000 to 2023 (up to June 1). 
Notably, the initial dataset comprised 6796 
publications. However, after applying filter 
limitations, the number of publications in-
cluded in the bibliometric analysis amount-
ed to 720 (Table 2).

Table 2. The main information about the filtered dataset

Description Results

Documents (articles) 720

Single-authored documents 98

Average citation per document 29.48

Average age of documents 5.25

Annual growth rate (%) 11.9

Sources (Journals, Books, etc.) 438

Authors’ keywords 2071

Authors 3077

Authors of single-authored documents 96

Co-authors per document 4.52

International co-authorship (%) 28.89

Timespan 2000-2023 (to 1 June)

Source: developed by the authors
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Following the filtering process, the 
analysis was conducted on a total sample of 
720 articles, comprising 98 single-authored 
articles and 622 co-authored articles. 
These articles were derived from 438 differ-
ent sources. The dataset involved a total of 
3077 authors, with 96 authors contributing 
to single-authored articles. International 
co-authorship comprised 28.89%. On av-
erage, each article has approximately five 
co-authors. The average age of each doc-
ument was 5.25 years, while the annual 
growth rate was 11.9%.

2.2 Science mapping

The intellectual structure of the analysed 
literature was constructed using a dis-
tance-based approach known as co-citation 
analysis. This method allowed for the visu-
alisation of the collaborative relationships 
among scholars worldwide, thereby provid-
ing insights into the collaboration patterns 
within the research field. The citation anal-
ysis was conducted to detect the most influ-
ential articles and delve into the linkages 
among analysed articles; the co-authorship 
analysis identified the social interaction 
among authors worldwide by countries; 
the co-citation analysis determined the 
research themes most developed by the 
authors; and the co-word analysis includ-
ed the trend analysis of research themes, 
as well as the analysis of the relationships 
among themes.

Co-word network analysis and clustering 
techniques allowed the researchers to de-
fine the typologies of themes related to the 
examined keywords. The study identified 
distinct themes within the research field by 
analysing the relationships and co-occur-
rences among keywords. These themes were 
represented in a two-dimensional diagram 
comprising four quadrants based on cen-
trality and density (Corte et al., 2021).

The analysis of the two-dimensional dia
gram yielded the following interpretations 
for each quadrant:

1.  the upper-right quadrant: this quadrant 
represents keywords with high centrality 
and density, indicating their significance 
and influence in the subject area. These 
keywords correspond to well-established 
and significant motor themes within the 
research field.

2.  the upper-left quadrant: keywords in this 
quadrant exhibit high density but low 
centrality, suggesting niche themes with 
limited importance in the broader con-
text of the subject area.

3.  the lower-left quadrant: keywords in this 
quadrant have low centrality and density, 
indicating emerging or disappearing re-
search-related themes. These keywords 
represent areas that are currently gaining 
attention or losing relevance within the 
research field.

4.  the lower-right quadrant: this quadrant 
comprises keywords with high centrality 
but low density. These keywords repre-
sent primary themes that are fundamen-
tal to the studied scientific field. They 
may serve as foundational concepts or 
core areas of research.
To construct the thematic map visual-

ising the key themes identified within the 
scientific scope of the analysed literature, 
the authors’ keyword method was employed 
as the field of analysis; a total of 250 words 
were considered in the analysis; clusters 
with a frequency of at least six words were 
included in the thematic map; five labels 
were assigned to each cluster, representing 
the key themes within that cluster; and the 
label size for each cluster was set to 0.3, in-
dicating the prominence of the labels within 
the map.

3. Research results
The popularity of investigations on health-
care resilience during critical events con-
tinues to grow. Figure 3 demonstrates that 
the number of documents considered in-
creased by 21.1 times from 2002 to 2023 (up 
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to June 1). In turn, the analysis of annual 
scientific production showed no articles on 
the research topic before 2002 in the Scopus 
database. It is worth noting the first steep 
increase in publications analysed in 2011 
(by 2.3 times). The analysis of documents 
published in this period shows that schol-
ars were involved in investigations of the 
influence of extreme heat on public health 
(Bi et al., 2011), the risks of extreme weath-
er events on health resilience (Ebi, 2011), 

resilience to the impact of climate change 
under flood mitigation policy (Thomas et 
al., 2011), resilience in critical occupations 
(Meadows et al., 2011), etc. Furthermore, 
the second significant increase in the num-
ber of publications analysed was in 2019 (by 
1.8 times), caused mostly by the COVID-19 
pandemic. Following the formula derived by 
Shi et al. (2019), the average annual growth 
rate of publication activity was found to be 
24.95 publications per year. 

Figure 3. The dynamics of publication activity, 2000-2023 (to 1 June)year.   
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In order to identify the most influential 
articles in the scope of research on the issues 
of healthcare resilience in view of critical 
events, this study detected the most cited 
articles in the Scopus database. According 
to Table 3, a study on “Managing the health 
effects of climate change” by Costello et al. 
(2009) is considered to be fundamental in 
exploring the analysed topic (1734 citations 

in Scopus). The authors elaborated on the 
comprehensive analysis to determine the 
adverse influence of the climate on health. 
In the study, the authors highlighted the 
necessity of alleviating poverty and taking 
climate adaptation measures. Table 3 reveals 
that the top five most-cited publications 
mainly cover the issues of stress and climate 
change in healthcare resilience. 
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Table 3. Top 10 representative papers, 2000-2023 (to 1 June)

№ Author(s)/ Year Title TC

1 Costello et al., 2009 Managing the health effects of climate change 1734

4 Masten, 2011
Resilience in children threatened by extreme adversity: Frameworks 
for research, practice, and translational synergy

557

7 Cicchetti, 2010 Resilience under conditions of extreme stress: a multilevel perspective 341

9 Keim, 2008
Building human resilience: the role of public health preparedness and 
response as an adaptation to climate change

267

10 Gillespie et al., 2009
Risk and resilience: genetic and environmental influences on develop-
ment of the stress response

264

Note: TC – Total citations

Sources: developed by the authors

According to the Scopus database, the 
American scholar Kristie L. Ebi has con-
tributed most significantly to developing 
a scientific treatise on healthcare resilience 
to critical events (Table 4). However, the 
publications on healthcare resilience are 
only 2% of the scholar’s total output. On the 
other hand, the analysis of statistical data 
showed that on 1 June 2023, the most in-
fluential scholars according to the h-index 
were Kristie L. Ebi (74), George A. Bonanno 
(71), and Ann S. Masten (70). In turn, the 
most frequently cited scholars were Ann 
S. Masten (27,567 citations), George A. 
Bonanno (26,991 citations), and Kristie L. 
Ebi (25,521 citations). 

In this view, it is appropriate to mention 
that the scientific interests of Kristie L. Ebi 
mainly cover heat waves, climate change, 
carbon, global temperature increases, the 
urban climate, and resilience. In turn, 
George A. Bonanno is primarily interested 
in investigating emotions, cognitive strate-
gies, coping behaviour, and psychological 

support. Helen L. Berry devotes her stud-
ies primarily to medicine, the social sci-
ences, arts and humanities, environmental 
science, and nursing. David M. Dunkley 
investigates psychological issues, includ-
ing burnout, anxiety, self-determination 
theory, need satisfaction, etc. In turn, 
Sari R. Kovats, Ann S. Masten, Geoffrey 
Gerard Morgan, and Caitlin S. Rublee 
mainly contributed to the topics of climate 
change, disaster, post-traumatic stress dis-
order, terrorist attacks, psychological resil-
ience, mental health, etc. Luca Pietrantoni 
has significantly contributed to investigat-
ing environmental quality, safety climate, 
occupational stress, personnel, and cli-
mate change, while Gabriele Prati studies 
well-being. 

To summarise the areas of interest of re-
searchers, it could be concluded that stud-
ies on healthcare resilience are intertwined 
with various subject areas such as psychol-
ogy, environmental science, social science, 
neuroscience, art, humanities, etc. 
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Table 4. The most influential scholars according to Scopus, 2000-2023 (to 1 June)

№ Authors NP/TP TC h-index Country / Affiliation

1 Kristie L. Ebi 7/328 25,521 74 USA / University of Washington

2 George A. Bonanno 6/241 26,991 71 USA / Columbia University

3 Helen L. Berry 4/85 3683 33 Australia / Macquarie University

4 David M. Dunkley 3/42 2583 26 Canada / Université McGill

5 Sari R. Kovats 3/152 15,332 56
UK / London School of Hygiene & Tropical 
Medicine

6 Ann S. Masten 3/180 27,567 70 USA / University of Minnesota Twin Cities

7 Geoffrey Gerard Morgan 3/143 4563 41
Australia / The University of Sydney School of 
Public Health

8 Luca Pietrantoni 3/118 3043 28 Italy / Alma Mater Studiorum Università  
di Bologna

9 Gabriele Prati 3/135 3760 30 Italy / Alma Mater Studiorum Università  
di Bologna

10 Caitlin S. Rublee 3/22 143 8 USA / Medical College of Wisconsin

Note: NP – Number of papers; TC – Total citations; TP – Total papers.

Sources: developed by the authors based on Scopus data

Table 5 presents the most productive 
sources indexed in Scopus databases by the 
number of documents devoted to investi-
gating healthcare resilience during critical 
events. It is worth mentioning that all jour-
nals included herein have a high impact 
factor (Q1-2), indicating the reliability of 
the journals. The largest number of doc-
uments was published in the Swiss journal 
‘International Journal of Environmental 
Research and Public Health’, which was 
included in the Scopus database in 2004. 
Among the sources considered, this journal 
has the highest h-index (167).

The indicators of the CiteScore rank 
2022 show that the most cited journals from 
2019 to 2022 were the Dutch journal ‘Safety 
Science’ and the UK journal ‘Environmental 

Research Letters’. The journal ‘Safety 
Science’ was cited 19,884 times in 1507 doc-
uments, while ‘Environmental Research 
Letters’ noted 33,660 citations from 3321 
documents. The journal ‘Safety Science’ is 
highly ranked, and its papers are in the 
top 3% in the category of Social Sciences: 
Safety Research (ranked third of 103) and 
Medicine: Public Health, Environmental 
and Occupational Health (16th of 577). The 
papers of the UK journal ‘Environmental 
Research Letters’ are in the top 5% in 
the category of Medicine: Public Health, 
Environmental and Occupational Health 
(ranked 29th of 577) and in the top 10% in 
the category of Environmental Science: 
General Environmental Science (22nd out 
of 227).
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Table 5. The most productive sources, 2000-2023 (to 1 June)

№ Source / Country
NP/
TP

h-index
CiteScore 

2022
SJR 

2022/Q
Publisher

Years in 
Scopus 

1
International Journal of Environ-
mental Research and Public Health 
/ Switzerland

42/
60,669

167 5.4 0.828/2 MDPI
2004- 

present

2
Environmental Research Letters 
/ UK 

34/
6992

164 10.1 2.119/1
Institute of Physics 

Publishing
2006- 

present

3 Risk Analysis / UK
23/

5128
146 7.8 0.931/1 Wiley-Blackwell

1981- 
present

4 Safety Science / Netherlands
12/

5186
140 12.4 1.429/1 Elsevier

1991- 
present

5
Australian Journal of Emergency 
Management / Australia

9/
1161

30 0.8 0.199/2
Australian Institute 

for Disaster  
Resilience

1998- 
present

Notes: NP – Number of papers; TP – Total papers.

Sources: developed by the authors

The results show that 1329 affiliations 
were involved in investigating healthcare re-
silience during critical events. Table 6 shows 
that medicine is the dominant subject area 
for the 10 most relevant affiliations world-
wide by the number of published documents 
according to the filtered Scopus dataset. 
Of these, four of the 10 organisations are 
from the USA (the University of California, 
Columbia University, the University of 
Washington, and Harvard Medical School), 
two from the UK (University College 

London and London School of Hygiene 
and Tropical Medicine), two from Canada 
(the University of British Columbia and 
the University of Toronto), one from South 
Africa (the University of Cape Town), and 
one from Australia (the University of 
Sydney). The most prolific affiliation was 
the University of California; authors affili-
ated with that institution have published 21 
documents on the studied topic. One affili-
ated institution published around two arti-
cles on average from 2000 to 1 June 2023. 
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Table 6. Most relevant affiliations, 2000-2023 (to 1 June)

№ Affiliation NP/TP No. of authors Dom. sub. area Country

1 The University of California 21/239,238 29,109 Medicine USA

2 University College London 19/262,690 34,805 Medicine UK

3 Columbia University 18/236,119 34,417 Medicine USA

4 The University of Washington 18/303,444 54,121 Medicine USA

5 The University of British Columbia 15/232,762 46,860 Medicine Canada

6 The University of Cape Town 14/75,768 13,869 Medicine South Africa

7 Harvard Medical School 13/391,934 47,803 Medicine USA

8 The University of Toronto 10/381,534 67,663 Medicine Canada

9 The University of Sydney 11/222,196 27,975 Medicine Australia

10
London School of Hygiene and Tropical 
Medicine

11/56,073 6843 Medicine UK

Sources: developed by the authors

The publication of papers in different 
countries could indicate a country’s signifi-
cance and impact in the field of healthcare 
resilience to a certain extent (Figure 4). The 
quality and quantity of research papers pro-
duced by a particular country could demon-
strate the level of scientific activity and ex-
pertise in addressing healthcare resilience 
in view of critical events. Therefore, in the 
next stage, this study browsed the investi-
gated documents by country. The findings 
showed that 75 countries have contributed 
to the investigation of healthcare resilience 
during critical events. In turn, the top five 
countries on this list are the USA (330 doc-
uments), the UK (97 documents), Australia 
(78 documents), Canada (75 documents), 
and Germany (47 documents). At the same 
time, the rating of the most cited country 
is slightly different. The most cited country 
was the USA (a total of 9390 citations), the 
UK (3316  citations), Canada (926 citations), 
Australia (892 citations), and Germany 
(366 citations). Despite the total number of 
citations in the USA being the largest, the in-
dicator of average article citations shows that 
articles by UK scholars are the most cited 

(60.3 citations per document), ahead of the 
USA with 47.4 citations per document.

However, it is essential to mention that 
publication output alone may not compre-
hensively assess a country’s overall impor-
tance and influence in the investigated field. 
Therefore, it is appropriate to consider the 
authors’ collaborations. Thus, the analysis 
of corresponding authors shows that not 
all countries have single or multiple coun-
try publications. Among the 75 countries 
included, the ones with single-country 
publications are Chile, Greece, the Czech 
Republic, Kenya, the Philippines, Slovakia, 
Sri Lanka, and the UAE, while those with-
out multiple country publications are Iran, 
Cyprus, Denmark, Finland, Japan, Panama, 
Turkey, and Ukraine. On the other hand, the 
top five countries with the best intra- and 
inter-country collaborations were the USA, 
the UK, Australia, Canada and Germany.

Figure XX shows that the USA has 
the most extensive worldwide co-author-
ship network with 67 collaborations, fol-
lowed by Australia – 49 collaborations, the 
UK – 43 collaborations, Germany – 37 col-
laborations, and Canada – 27 collaborations.
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Figure 4. Scientific production by country, 2000-2022 (to 1 June)– 27 collaborations. 

 

Figure 4 

Germany
NP: 47 AAC: 12.6
SCP: 18 TC: 366
MCP: 11Canada

NP: 75 AAC: 23.1
SCP: 27 TC: 926
MCP:13

USA
NP: 330 AAC: 47.4
SCP: 164 TC: 9390
MCP: 34

Australia
NP: 78 AAC: 20.3
SCP: 38 TC: 892
MCP: 17

UK
NP: 97
SCP: 164
MCP: 28
AAC: 60.3
TC:  3316

Notes: NP – Number of papers; SCP – Single country publications; MCP – Multiple country publications; 
AAC – Average article citations; TC – Total citations.

Source: developed by the authors

Figure 5 visualises the co-occurrence 
of keywords, creating a map that identi-
fies the main scientific clusters within the 
scope of the investigated literature anal-
ysed from 2000 to 1 June 2023. This map 
identifies the relationships between differ-
ent keywords, providing insights into the 
main themes and areas of focus within the 

literature on healthcare resilience during 
critical events. Examining the clusters and 
the associations between them allows for 
a better understanding of key scientific ar-
eas and the interplay between different top-
ics in the literature on healthcare resilience 
during critical events.
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Figure 5. Network visualisation of keyword co-occurrences according to Scopus data, 
2000-2023 (to 1 June)

events. 

 

 

Figure 5. 
Source: developed by the authors

In this study, the keyword co-occurrenc-
es network map was developed based on 
the results of analysing the links, total link 
strengths, and occurrence of the authors’ 
keywords. Herewith, the limitation of a min-
imum of three keyword co-occurrences was 
introduced. Consequently, 171 keywords out 
of 2066 met this threshold, creating six clus-
ters within the scope of the investigated liter-
ature on healthcare resilience during critical 
events. The clusters in the analysis were la-
belled based on the core keyword within each 
cluster that had the highest number of occur-
rences, links, and total link strengths. This 
approach could ensure that the clusters were 
named according to the most prominent and 
central keyword, which clearly represents the 
main theme within each cluster. 

Therefore, the biggest (red) cluster de-
picts research on climate change, the second 

(green) cluster – resilience in coping with 
stress, the third (blue) cluster – the influence 
of COVID-19 on mental health, the fourth 
(yellow) cluster – risks triggered by climate 
change, the fifth (purple) cluster – the na-
ture of stress, and the sixth (cyan) clus-
ter – preparedness for critical events. 

The analysis of the first cluster shows that 
the term ‘resilience’ has the strongest links 
with ‘coping’ and ‘climate change’. Thus, the 
findings show that in the view of critical 
events, scholars worldwide mostly investi-
gated the issues of health system resilience 
regarding extreme weather events such as 
global warming, flooding, extreme heat, 
drought, etc. The first (red) cluster shows 
that the scholars elaborated on strength-
ening community resilience, looking into 
the social determinants of health, emer-
gency planning and preparedness, disaster 
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management and preparedness, disaster risk 
reduction, early warning systems, emergen-
cy medicine, disaster preparedness, adapta-
tion and mitigation to climate change, etc. 

A great deal of attention is paid to investi-
gating the psychological and mental features 
of healthcare resilience. The second (green) 
cluster shows that scholars’ attention is pri-
marily devoted to investigating burnout, 
emotions, leadership, positive psychology, 
well-being, wellness, quality of life, etc. 

The unexpected spark of COVID-19 
boosted the scientific interest in investi-
gating healthcare resilience. In this view, 
the scholars investigated the influence of 
COVID-19 on public health, healthcare 
quality, risk factors, social support, mindful-
ness, training, etc. The fourth (yellow) clus-
ter reveals the scope of studies on the risks 
triggered by climate change. In this view, the 
scholars elaborated mostly on patient safety, 

psychological resilience, intensive care, etc. 
In turn, the fifth (purple) cluster shows 
studies investigating the psychological con-
sequences of terrorism and war events. The 
sixth (cyan) cluster concerns preparedness 
for critical events such as natural disasters, 
health promotion, emergency management, 
risk perception, social capital, treatment, etc. 

Figure 6 establishes a typology of the 
themes within the scope of the analysed lit-
erature on healthcare resilience during crit-
ical events. This study utilised the authors’ 
keyword field to design a thematic map. By 
categorising and organising the keywords 
into distinct themes, the map visually rep-
resents the main topics in the analysed lit-
erature (basic, motor, emerging or declining, 
and niche themes). It allows one to look into 
the different thematic areas within the field 
of study, facilitating a better understanding 
of the overall landscape of the research.

Figure 6. Thematic map, 2000-2023 (to 1 June)
research. 

 

 

Figure 6.  Source: developed by the authors

Thus, the basic themes are presented in 
the lower-right quadrant, which comprises 
keywords with high centrality but low den-
sity. Figure 6 shows that resilience is a fun-
damental theme in the studied scientific 
field. Scholars devoted specific attention 
to investigating resilience in the context 
of coping with stress, mental health, the 

influence of COVID-19, depression, burn-
out, anxiety, etc. On the other hand, the 
upper-right quadrant consists of keywords 
with high centrality and density, indicat-
ing their significance and influence in the 
subject area. Therefore, the motor theme 
indicates that a well-established and signif-
icant research field is the issue of climate 
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change investigated in the view of adapta-
tion, vulnerability, community resilience, 
public health, extreme weather events, di-
sasters, etc. The niche themes presented in 
the upper-left quadrant with high density 
but low centrality indicate that papers de-
voted to investigating issues on communi-
cation and the influence of natural disasters 
on nurses are of limited importance in the 
broader context of the subject area. In turn, 
the lower-right quadrant with low centrali-
ty and density seems to indicate that studies 
on developing patient safety during adverse 
events and epidemics are an emerging re-
search-related theme in the investigated 
scope of the literature.

4. Discussion and conclusions
The findings of the bibliometric analysis 
showed that research on healthcare resilience 
during critical events continues to expand. 
Therefore, this study employed bibliometric 
methods to investigate the scientific output 
on healthcare resilience during critical events. 
Bibliometrics offers a key advantage by pro-
viding a quantitative and objective analysis 
of the global scientific treatise, reducing the 
influence of the authors’ inherent subjectiv-
ity. This study ensures a robust and system-
atic literature review by employing rigorous 
bibliometric analysis. Additionally, knowl-
edge visualisation techniques were applied 
for a comprehensive overview of emerging 
trends and potential research opportunities 
within the investigated research field. By 
combining bibliometric analysis with knowl-
edge visualisation, this study provides a ho-
listic approach to exploring and analysing the 
scientific output on healthcare resilience 
during critical events, offering objective in-
sights and uncovering new directions for fur-
ther investigation.

The findings of performance and intel-
lectual analysis indicated that a study by 
Costello et al. (2009) entitled “Managing the 
health effects of climate change”, published 

in The Lancet, is regarded as fundamental in 
exploring the analysed topic. This study has 
garnered 1734 citations in Scopus, reflecting 
its significant impact and influence in the 
investigated field. The authors conducted 
a comprehensive analysis to assess the ad-
verse effects of climate change on health. 

It should be noticed that the most fre-
quently cited publications in the analysed 
field focus on the social aspect of healthcare 
resilience. They highlight the increasing 
burden of stress and the need to address the 
social determinants of health in the context 
of resilience. These oft-cited publications 
highlight the importance of understanding 
and addressing social factors in healthcare 
resilience during critical events.

The Swiss journal “International Journal 
of Environmental Research and Public 
Health” is the most productive source in-
dexed in the Scopus database in terms of 
the number of documents dedicated to the 
investigation of healthcare resilience during 
critical events. According to the results, the 
investigation of healthcare resilience during 
critical events involved a total of 1329 affil-
iations. Among these affiliations, the most 
prolific was the University of California, 
with its authors publishing a total of 21 doc-
uments on the studied topic. On average, 
each affiliated institution published approx-
imately two articles from 2000 to 1 June 
2023, indicating a moderate level of contri-
bution per institution in the field of health-
care resilience research.

The findings of the analysis revealed 
that a total of 75 countries have contributed 
to the investigation of healthcare resilience 
during critical events. Among these coun-
tries, the top five in terms of the number of 
documents published are the USA (330 doc-
uments), the UK (97 documents), Australia 
(78 documents), Canada (75 documents), 
and Germany (47 documents). However, 
when considering citation impact, the rank-
ing slightly differs. The USA emerged as 
the most cited country, with a total citation 
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count of 9390 followed by the UK (3316 ci-
tations), Canada (926 citations), Australia 
(892 citations), and Germany (366 cita-
tions). While the USA has the highest total 
citation count, when examining the aver-
age number of citations per document, the 
articles authored by UK scholars stand out 
with an average of 60.3 citations per docu-
ment. In comparison, the USA averages 47.4 
citations per document. This suggests that 
although the USA has the highest overall 
citation count, articles by UK scholars tend 
to receive a higher average number of cita-
tions, indicating a potentially higher impact 
on the field of healthcare resilience during 
critical events.

Analysing the countries of correspond-
ing authors reveals that not all countries 
have single or multiple country publications. 
Among the 75 countries involved, some 
countries do not have publications where 
all authors are from the same country, while 
others do not have publications by authors 
from multiple countries. Specifically, the 
countries without single-country publi-
cations are Chile, Greece, Czech Republic, 
Kenya, Philippines, Slovakia, Sri Lanka, and 
UAE; while the countries without multi-
ple country publications are Iran, Cyprus, 
Denmark, Finland, Japan, Panama, Turkey, 
and Ukraine.

On the other hand, the top five countries 
in terms of intra- and inter-country collabo-
rations are the USA, UK, Australia, Canada, 
and Germany. These countries have demon-
strated strong collaborations both within 
their own countries and with researchers 
from other countries. These collaborations 
signify the global engagement and knowl-
edge exchange among researchers in health-
care resilience during critical events.

In this study, a keyword co-occurrences 
network map was created by analysing the 
links, total link strengths, and occurrenc-
es of authors’ keywords. The map revealed 
several distinct clusters representing differ-
ent research directions within the field of 

healthcare resilience during critical events. 
The largest cluster, focused on research re-
lated to climate change, indicates a signifi-
cant research direction exploring the impact 
of climate change on healthcare resilience. 
The second cluster focused on understand-
ing and promoting resilience in individuals 
and communities facing stressful situations. 
The third cluster centred around the influ-
ence of COVID-19 on mental health, reflect-
ing the growing research interest in explor-
ing the mental health implications of the 
COVID-19 pandemic. The fourth cluster re-
volved around the risks triggered by climate 
change. This cluster constitutes research 
investigating the various risks and vulner-
abilities associated with climate change and 
their impact on healthcare resilience. The 
fifth cluster encompasses research examin-
ing the nature, causes, and effects of stress in 
the context of healthcare resilience during 
critical events; and the sixth cluster rep-
resents research exploring measures to en-
hance preparedness and response capabili-
ties in the face of critical events.

These distinct clusters in the keyword 
co-occurrences network map provide a vi-
sual representation of the main research di-
rections and themes within the field of 
healthcare resilience during critical events, 
highlighting the diverse areas of focus and 
the interconnectedness of different research 
topics.

The typology of themes within the scope 
of the analysed literature on healthcare resil-
ience during critical events highlights the fact 
that the primary themes in the field are cen-
tred around resilience. Scholars have dedicat-
ed particular attention to investigating resil-
ience concerning coping with stress, mental 
health, the influence of COVID-19, depres-
sion, burnout, anxiety, and other related fac-
tors. These themes reflect the importance of 
understanding and promoting resilience in 
healthcare settings during critical events.

On the other hand, the motor theme in 
the field revolves around well-established 



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 3178

and significant research on issues related 
to climate change. This includes adaptation, 
vulnerability, community resilience, public 
health, extreme weather events, and disas-
ters. The extensive research in this area un-
derscores the recognition of climate change 
as a critical factor impacting healthcare 
resilience. In contrast, the niche themes in-
dicate that papers focused on communica-
tion and the influence of natural disasters 
on nurses are of limited importance in the 
broader context of the subject area. While 
these themes may be relevant within specific 
contexts, they may not have gained signif-
icant prominence or influence compared 
to the broader themes of resilience and 
climate change. Furthermore, the typolo-
gy suggests that developing patient safety 
during adverse events and epidemics is an 
emerging research-related theme in the in-
vestigated scope of the literature. It indicates 
a growing interest and focus on enhancing 
patient safety measures, specifically in the 
context of adverse events and epidemics, 
recognising its importance to healthcare 
resilience.

Overall, this typology of themes provides 
insights into the main focus areas within 
the studied scientific field of healthcare re-
silience during critical events, highlight-
ing the significance of resilience, climate 
change, and emerging research-related 
themes. At the same time, the results of the 
keyword co-occurrences analysis indicated 
the need to deepen the studies on strength-
ening healthcare resilience during hu-
man-caused critical events (such as crime, 
terrorism, wars, cyber-attacks, etc.), which 
have been steadily rising, displaying an up-
ward trend in frequency and intensity over 
the last decade.

Indeed, the healthcare sector has un-
dergone significant technological ad-
vancements in the past decade, primarily 
through integrating medical devices with 
information technology (IT). This integra-
tion has led to the development of a critical 

Health Care Information Infrastructure, 
which offers substantial benefits for health-
care service delivery. However, Islam et 
al. (2021) noted that the increased digital 
interconnectivity among medical and IT 
devices has also introduced new threats 
to infrastructure security. With sensitive 
patient healthcare information and the 
widespread accessibility of medical devic-
es, the risk of cyber-attacks has escalat-
ed, potentially leading to disruptions in 
healthcare service delivery. Secure access 
control is crucial for establishing a trust-
worthy healthcare system and defending 
against cyber-attacks (Soni et al., 2023). 
Implementing robust access control mea-
sures can help mitigate security threats 
and protect the integrity and confidential-
ity of medical information. Consequently, 
there is a pressing need to strengthen the 
security and resilience of the Health Care 
Information Infrastructure.

On the other hand, the healthcare sector 
is not exempt from aggression and threats 
posed by terrorists, criminals, and rogue 
states. Unfortunately, these entities could 
target healthcare facilities and providers as 
part of their agendas or for various reasons. 
Thus, it is crucial for healthcare organisa-
tions to be aware of these risks and take 
appropriate security measures to ensure 
the safety of their staff, patients, and infra-
structure. This may include implementing 
security protocols, conducting risk as-
sessments, and collaborating with law en-
forcement agencies to prevent and respond 
to potential threats effectively (Granholm 
et al., 2022).

This paper has theoretical and practi-
cal implications in terms of analysing and 
visualising the scholarly output on health-
care resilience during critical events. The 
theoretical implications contribute to a bet-
ter understanding of the patterns, relation-
ships, and developments in the scientific 
literature on healthcare resilience during 
critical events, offering valuable insights 
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for researchers and identifying potential 
avenues for future research. On a practical 
level, the study offers guidance for scholars 
interested in conducting bibliometric anal-
yses on scholarly output, including the per-
formance of academics, institutions, and ac-
ademic journals. The detailed instructions 
provided in the article can assist researchers 
in conducting similar analyses in different 
contexts.

Furthermore, the study presents op-
portunities for researchers to expand their 
current study directions by utilising the 
findings and insights generated through the 
bibliometric analysis. The study serves as 
a starting point for further exploration and 
research in the field of healthcare resilience.

However, it is important to note that the 
findings of this study are limited, as they 
solely consider data from the Scopus da-
tabase. While Scopus provides a compre-
hensive overview of global research output, 
future studies should incorporate a wider 
range of data sources to ensure a more com-
prehensive and robust analysis. Expanding 
the data range would enhance the validity 
and generalisability of the findings, leading 
to a more comprehensive understanding of 
the topic.
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Abstract
There is a clear need to research the issue of planning 
processes within companies. Although there are many 
publications on individual planning processes, insight 
into the impact of foreign capital participation after the 
COVID-19 pandemic is lacking. The focus of the study 
is the determination of statistically significant differenc-
es in individual management planning processes, whilst 
identifying differences in the functioning of companies 
both with and without foreign capital participation. The 
method of data collection was an interview and question-
naire survey conducted into seven aspects of the planning 
process, namely setting goals, generating plans, market-
ing planning, production planning, personnel planning, 
financial and investment planning, and monitoring. The 
influencing factor “foreign capital participation” was se-
lected for particular focus. As our results suggest, foreign 
capital participation in companies has a fundamental 
impact on a company’s planning processes, sustainabili-
ty and efficiency. The conclusions drawn are that foreign 
capital participation has a fundamental impact on our un-
derstanding of the business environment, and that to sus-
tain a high-quality business, the issue requires even more 
in-depth research.

Key words
Foreign capital, company operations, planning process, 
strategy, COVID-19

Introduction
Since the early days of the COVID-19 pan-
demic, the scientific community has been 
striving to shed light on a range of issues, 
including planning processes. The question 

that is often asked is: Why is planning im-
portant, especially in crisis situations such 
as the COVID-19 pandemic? According 
to Griffin (2013) and Khorasani and 
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Almasifard (2017), planning processes are 
incredibly important for companies be-
cause they provide a systematic approach 
to achieving their goals. These processes 
help to identify potential challenges and op-
portunities, develop strategies to capitalise 
on them, and ensure that resources are used 
efficiently. Unfortunately, to date there has 
been no wide-ranging research into strate-
gic planning processes in Slovak companies. 
This critical area therefore warrants a bet-
ter look, especially with regards to foreign 
capital participation. As Maylor and Turner 
(2017) state, increased investment, job cre-
ation, knowledge transfer, infrastructure de-
velopment, access to international markets, 
and economic growth in the recipient nation 
are all advantages of foreign capital inflows. 
In other words, foreign capital participation 
in planning processes is a game changer. 
Planning can be especially helpful in hard 
times, such as during crises or periods of un-
certainty. When faced with difficult circum-
stances, companies that have a solid plan in 
place are better equipped to navigate these 
challenges and emerge stronger on the other 
side.

1. Literature review
Planning processes are a crucial part of ef-
fective corporate strategies. These give or-
ganisations a road map for navigating the 
complicated and competitive world of con-
temporary commerce by creating clear goals 
and recognising potential impediments, 
as well as enabling the implementation of 
effective plans to attain goals. According 
to Armstrong and Taylor (2015), planning 
processes provide companies with several 
advantages. First, they aid in the clarifica-
tion of corporate objectives, ensuring that all 
parties involved pursue the same goals. This 
fosters a feeling of cohesion and direction 
within the business, which enhances output, 
engagement, and motivation. Second, they 
aid in the identification of prospective issues 

and difficulties before they materialise. This 
makes it possible for companies to create 
backup plans and reduce risks, which lowers 
the possibility of costly errors or setbacks. 
Third, they aid in the efficient allocation of 
resources and the setting of priorities. This 
guarantees that the most important goals 
are taken care of first, optimising impact 
and effectiveness. Companies can therefore 
avoid distractions and keep a laser-like focus 
on what matters most by concentrating on 
the most crucial objectives. Finally, they en-
courage responsibility and openness within 
a company, which was also acknowledged 
by Teece (2018). Companies may hold them-
selves and their staff accountable for their 
results by setting clear goals and objectives. 
As a result, creativity and growth are stim-
ulated, fostering a culture of excellence and 
continual improvement. In a similar vein, 
Estrela & Vargas (2012) suggested that plan-
ning processes help companies to navigate 
uncertainty with greater confidence and ac-
complish their goals with the greatest effec-
tiveness and efficiency by offering a frame-
work for precise goal setting, risk reduction, 
resource allocation, and accountability. 

The planning process involves several 
critical steps, including setting goals, gen-
erating plans, marketing planning, produc-
tion planning, personnel planning, financial 
and investment planning, and monitoring. 
In this paper, we explore why these plan-
ning processes are important and how 
they contribute to the success of an organ-
isation. For any company, setting clear and 
quantifiable goals is the first step towards 
success (O’Connor et al., 2023). Goals give 
direction and focus to employees’ efforts 
to achieve them. They also act as a yardstick 
for performance assessment and correc-
tion to attain the desired results (Lančarič 
et al., 2014). This goes hand-in-hand with 
generating plans. Planning entails com-
ing up with methods to help the company 
achieve its objectives. This involves deter-
mining the resources required, deadlines, 
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and particular steps needed to accomplish 
the goals. Plans ensure that resources are 
used effectively and efficiently and provide 
a roadmap to accomplishing goals (Griffin, 
2013). To present a company to the world 
of business, marketing planning is need-
ed. Planning marketing strategy is crucial 
to every business that wants to sell goods 
or services. This entails conducting market 
analysis, determining the target market, and 
generating a plan to reach and influence it. 
Organisations can boost sales and revenue, 
build brand awareness, and maintain com-
petitiveness by utilising marketing strategy 
(Lančarič et al., 2014; Ruschak et al., 2023). 
With the appropriate goals and marketing 
planning in place, it is necessary to draw 
up a production plan. Choosing the pro-
cedures, resources, and delivery schedules 
needed to produce goods or provide services 
is known as production planning. Effective 
production planning guarantees that 
a company can satisfy customer demand, 
cut costs, and limit waste (Javed et al., 2022). 
Organising the labour force, or so-called 
personnel planning, is also a crucial part of 
doing business. Personnel planning involves 
determining an organisation’s labour needs, 
not only in terms of numbers, but also skills 
and experience, as well as the development 
of plans for hiring, educating, and retaining 
staff. Organisations can increase productiv-
ity, reduce staff turnover rates, and establish 
competent workforces with the aid of effec-
tive personnel planning (Javed et al., 2022). 
Financial and investment planning helps 
a company to allocate its financial resources 
wisely. According to Koubek (2015), creating 
plans to efficiently manage an organisation’s 
finances is a component of financial and 
investment planning. This involves invest-
ment planning, forecasting, and budgeting. 
Organisations can optimise revenues, cut 
costs, and make wise investment decisions 
with the aid of effective finance and in-
vestment planning. Last, but not least, it is 
necessary to monitor plans. The practice of 

keeping tabs on and assessing how well an 
organisation is doing in terms of attaining 
its objectives is known as monitoring. This 
involves comparing actual outcomes with 
anticipated outcomes and making the ap-
propriate adjustments. Monitoring enables 
businesses to identify and resolve difficul-
ties before they escalate into bigger concerns. 

Planning processes are essential to the 
success of every organisation. They pro-
vide focus and direction for achieving goals 
(Straková, 2019). Planning processes ensure 
that resources are used wisely, risks are re-
duced, and opportunities are maximised. 
Organisations can accomplish their objec-
tives, maintain their competitiveness, and 
experience sustainable growth by putting 
various planning processes into practice 
(Gutierrez et al., 2009; Maylor and Turner, 
2017; Pyszczynski et al., 2015; Daft and 
Albers, 2012). Within this context, foreign 
capital participation can create benefits, al-
beit not always. There are authors who point 
to the adverse effects thereof, for a compa-
ny in terms of inefficiency, for example, but 
also for society in the forms of corruption 
and unfair business practices. It is therefore 
necessary to consider the personal interests 
of those who support foreign capital par-
ticipation in planning processes. It is these 
interests that have radically changed in re-
cent times, especially in the aftermath of 
the COVID-19 pandemic (Liu et al., 2019; 
Bahoo et al., 2020). This issue therefore in-
forms the basis for the theoretical part of 
this paper on foreign capital participation in 
the post-COVID-19 era within Sustainable 
Strategic Management planning processes. 
It is in such situations that such process-
es need to be in place to help organisations 
navigate difficult times. 

It is for this reason that, in order to in-
vestigate this issue, the decision was made 
to conduct interviews and a questionnaire 
survey into seven aspects of the planning 
process, namely setting goals, generating 
plans, marketing planning, production 
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planning, personnel planning, financial and 
investment planning, and monitoring. The 
data obtained were subjected to non-para-
metric tests and post hoc tests. The results 
of these tests were subsequently interpreted 
and used in the discussion and for drawing 
conclusions.

The role of foreign capital participation in 
planning processes
Foreign capital participation can open up 
new financial avenues for companies. This 
may be crucial for companies who have 
trouble accessing finance on their domes-
tic market or need a great deal of money 
to grow and expand (Metais et al., 2022). By 
lowering the risk of an organisation becom-
ing overly dependent on a small number of 
shareholders or domestic investors, foreign 
capital participation can help to diversify 
a company’s ownership structure. Foreign 
investors frequently contribute new tech-
nology, management strategies, and compe-
tencies that can boost a company’s efficiency 
and competitiveness (Du et al., 2022). By 
generating new jobs, raising the demand for 
local goods and services, and fostering eco-
nomic growth, foreign capital participation 
can also have beneficial spillover effects on 
the local economy. A company’s planning 
processes may be significantly impacted 
by foreign capital participation, benefiting 
in a variety of ways. Firstly, foreign invest-
ment can increase a company’s financial 
resources. As a consequence, it may be able 
to expand its operations, invest in new proj-
ects, and pursue opportunities that were 
previously out of reach, which may require 
planning objectives to be modified (Stark, 
2022; Ben-Daya et al., 2019; Kapferer, 2017; 
O’Connor et al., 2023). Secondly, foreign 
investors can contribute important skills 
to a company. They may have worked in sev-
eral industries or markets, or may be famil-
iar with cutting-edge technologies or busi-
ness strategies. This could help a company 
to strengthen its planning processes and 

find fresh prospects for expansion (Samset 
and Volden, 2016; Badewi, 2016). However, 
according to Cachón-Rodríguez et al. (2022), 
foreign capital participation can also pose 
problems. For instance, when interacting 
with international investors, a company 
may need to overcome language obstacles 
or adapt to new cultural or regulatory stan-
dards. In addition, Chang et al. (2010) sug-
gested that disputes amongst stakeholders 
may arise as a result of a flood of foreign in-
vestment. Within this context, local share-
holders or employees may perceive that the 
interests of foreign investors are prioritised 
over their own. Overall, while foreign capital 
participation can have a positive impact on 
companies, it is crucial for them to careful-
ly assess how it may affect their stakeholder 
relationships and planning processes. By do-
ing so, they can ensure that they maximise 
their chances of attracting foreign invest-
ment, whilst safeguarding their long-term 
interests. It goes without saying that some 
authors point to the negative consequences 
of foreign capital participation. Examples 
include Paramati et al. (2017) with regards 
to the impact on GDP, and Bena et al. (2017) 
with regards to the long-term implications 
for companies.

This paper highlights the value of plan-
ning processes for accomplishing organisa-
tional objectives, especially in times of cri-
sis or uncertainty. Planning processes help 
to define a company’s goals, identify possi-
ble problems, effectively allocate resources, 
and promote an open and accountable cul-
ture. Goal setting, generating plans, mar-
keting planning, production planning, per-
sonnel planning, financial and investment 
planning, and monitoring are just a few of 
the crucial elements in the planning pro-
cess. The issue of how foreign capital par-
ticipation can diversify a company’s own-
ership structure and provide new financial 
opportunities for business is also discussed 
herein. According to Amin and Viganola 
(2023), the COVID-19 era showed that better 
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access to finance reduces the likelihood of 
a decline in sales. Other challenges were, 
according to Song et al. (2020), that many 
companies changed their business practices 
just after the pandemic and focused on other 
areas of business, or moved production from 
one country to another. Within this context, 
Khanthavit (2020) pointed to abnormal be-
haviour, even irrational behaviour, when it 
comes to foreign capital participation, with 
investors trying to protect their capital, but 
doing so badly by withdrawing from large 
investments or not completing projects 
which are already underway. 

Hypotheses resulting from factors that 
influence planning processes
As indicated in the literature review, sever-
al factors influence the planning process in 
companies. For the purposes of this study, 
the four main factors – legal form, number 
of employees, foreign capital participation, 
and field of activity – are addressed in fur-
ther detail to provide a better understand-
ing of the development of the formulated 
hypotheses. 

The legal form of a business refers to the 
structure or entity under which it operates 
and is recognised by law. This is important 
in that it affects how a business is operat-
ed, regulated, and taxed. Bondarenko et al. 
(2017) pointed out how legal form require-
ments change the work of management in 
terms of strategy formulation in times of 
macroeconomic crises.

The number of employees reflects the 
size of a company. It is a factor that is con-
sidered important in many studies, such as 
those by Ainin et al. (2015) and Dahmash 
(2015). Even though it is not directly relat-
ed to the issue at hand, it has been included 
here. On this basis, the respondents to the 
questionnaire survey can be divided into 
the following company size categories: 78 
micro-enterprises, 105 small enterprises, 
87 medium-sized enterprises, and 80 large 
enterprises.

Foreign capital participation in 
a company’s capital structure determines 
the strength of influence of investors. Of the 
350 respondents, the following applies: 190 
exclusively Slovak (100% SK), 104 balanced 
(1–99% SK) and 56 exclusively foreign (0% 
SK).

The field of activity of a company is an 
important indicator of the structure and 
composition of an economy. It helps one 
to gain an understanding of how resourc-
es are being utilised and what types of 
goods and services are being produced and 
consumed.

In order to determine the degree to which 
planning processes depend on these factors 
in the companies surveyed, the following 
hypotheses were formulated:

H1: � There are differences in the planning 
processes of small, medium and large 
enterprises, with large enterprises em­
ploying more extensive and sophisticat­
ed planning processes compared to small 
and medium-sized enterprises.

H2: � There are differences in planning pro­
cesses between different legal forms of 
business. Specifically, limited liability 
companies and joint-stock companies 
are more likely to employ extensive and 
sophisticated planning processes com­
pared to cooperatives.

H3: � There are differences in planning pro­
cesses between companies with and 
without foreign capital participation. 
Companies with foreign capital partic­
ipation are more likely to employ ex­
tensive and sophisticated planning pro­
cesses compared to companies without 
foreign capital participation.

H4: � There are differences in planning pro­
cesses between businesses operating in 
different fields, pointing to the need for 
specific processes in each field.
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2. Methodology 
This paper evaluates the previously identi-
fied aspects of the planning process in com-
panies operating in Slovakia. This includes 
the identification of the strengths and weak-
nesses of the planning process in specific 
companies, as well as proposals for rational-
isation measures to improve their planning 
processes. 

The research was conducted in the form 
of interviews and a questionnaire survey. 
Prior to sending out the questionnaire, pilot 
verification was carried out with the help of 
experts on the given subject and representa-
tives from the private sector, with improve-
ments made accordingly. As the presented 
study is based on previous research, which 
included a pilot study, pilot verification 
was considered sufficient. However, inter-
viewers had to be familiar with the topic of 
interest and the questionnaire itself as part 
of the preparatory phase. Of the 400 com-
panies addressed, 350 cooperated, repre-
senting a response rate of 87.50%. Following 
data adjustment (Teunissen, 2003), all 350 
companies were included in the sample set. 
For this research, stratified randomisation 
was applied. The respondents were selected 
based on one criterion – the participating 
legal entity must be registered in the Slovak 
Commercial Register. The only additional 
prerequisite was that a company representa-
tive who was aware of the issues surround-
ing planning processes filled in the ques-
tionnaire. This inevitably meant addressing 
a director or top manager. For the purpose 
of this study, the main focus was direct for-
eign capital participation.

The questionnaire consisted of 69 ques-
tions divided into seven categories, i.e. the 
identified aspects of the planning process, 
namely setting goals, generating plans, 
marketing planning, production planning, 
personnel planning, financial and invest-
ment planning, and monitoring. For each 
response sought, a Likert scale of 1–7 was 
applied: 1 – completely agree; 4 – neutral; 
7 – completely disagree. To analyse the dif-
ferences in the application of planning pro-
cesses, the following null hypothesis was 
formulated:

H0 – �the more correctly a company imple­
ments the individual planning processes, 
the more efficient the company is and 
the less critical the individual planning 
phases are.

At the same time, in order to determine 
whether the planning process depends on 
the selected factors, the following research 
questions arose:

RQ1 – �Does the planning process in the 
company depend on foreign capital 
participation? 

RQ2 – �Are there differences in the planning 
processes in companies with and with­
out foreign capital participation?

For the purpose of this study, variable 
optimisation was applied for a better under-
standing of the individual factors (see Table 
1 below).
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Table 1. Variable optimisation

Variable Operationalisation Method of measurement

Foreign capital  
participation

To what degree is foreign capital  
represented in your company?

1 – 0%; 2 – 1 to 50%; 3 – 51 to 100%

Setting goals Items 1-9
Likert scale 1–7: 1 – completely agree;  
4 – neutral; 7 – completely disagree

Generating plans Items 10-18
Likert scale 1–7: 1 – completely agree;  
4 – neutral; 7 – completely disagree

Marketing planning Items 19-26
Likert scale 1–7: 1 – completely agree;  
4 – neutral; 7 – completely disagree

Production planning Items 27-36
Likert scale 1–7: 1 – completely agree;  
4 – neutral; 7 – completely disagree

Personnel planning Items 37-48
Likert scale 1–7: 1 – completely agree;  
4 – neutral; 7 – completely disagree

Financial and investment 
planning

Items 49-62
Likert scale 1–7: 1 – completely agree;  
4 – neutral; 7 – completely disagree

Monitoring Items 63-69
Likert scale 1–7: 1 – completely agree;  
4 – neutral; 7 – completely disagree

Source: own elaboration

The methodological procedure for the 
analysis of the results of the question-
naire survey started with the calculation 
of Cronbach’s alpha (Viladrich et al., 2017) 
for the tested model. This indicates the 
reliability of the test. The results showed 
a set value of 0.955, which is considered 
acceptable, implying that the test is there-
fore suitable for statistical investigation. In 
the tables in the results section, the mean 
values and standard deviations are given 
per item, i.e. question. The total number 
of observations for all items was 350. The 
next step was to run an autocorrelation 
test. This produced results between 1.5 and 
2.5 for all factors, thereby not confirming 
autocorrelation. An intermediate step in 
the procedure was the application of the 
Shapiro-Wilk normality test (Shapiro and 
Francia, 1972), which demonstrated that 
the main factor is not normally distributed 
for each level of independent variables. For 

the purpose of data distribution, we ap-
plied the non-parametric Mann-Whitney 
and Kruskal-Wallis tests. In relation to the 
latter, the Bonferroni post hoc test was 
subsequently applied to determine differ-
ences in individual factors. The results of 
the tests are summarised in the discussion 
and conclusion of this work. For the pur-
poses of data analysis, IBM SPSS Statistics 
Subscription 1.0.0.1447 was used.

3. Research results
The presented results form part of a large-
scale study into various aspects of plan-
ning processes within a selected group of 
companies in Slovakia. For clarification, 
a summary of the general model is present-
ed here. The Durbin-Watson test is applied 
to compute a test statistic that measures the 
degree of autocorrelation in the residuals. 
In this case, the model summary value is 
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2.112. Subsequently, due to the non-normal 
distribution of the data, the non-paramet-
ric Kruskal-Wallis test (Kruskal and Wallis, 
1952) was applied based on the assumption 
that statistically significant differences 
exist between our chosen factors and the 

individual variables. Here, only the results 
for the factor “foreign capital participation” 
are presented. The mean values for the items 
(questions I1-I9) are presented in Table 2, 
followed by the statistically significant dif-
ferences in Table 3.

Table 2. Mean values per item for the “Setting goals” section

Foreign capital participation I1 I2 I3 I4 I5 I6 I7 I8 I9

1 (0%) 5.49 4.52 5.20 5.65 5.85 5.78 6.05 6.28 6.28

2 (1–50%) 5.62 4.93 5.47 5.35 5.55 5.85 5.88 6.16 6.03

3 (51–100%) 5.96 5.53 6.04 5.85 6.00 5.96 6.20 6.27 6.27

Total 5.61 4.81 5.41 5.59 5.78 5.83 6.03 6.24 6.20

Source: own elaboration

Table 3. Statistically significant differences for the “Setting goals” section of foreign 
capital participation

I1 I2 I3 I4 I5 I6 I7 I8 I9

Kruskal-Wallis H 6.883 10.926 12.554 3.825 5.720 1.054 .827 2.956 2.066

Asymp. sig. 0.032 0.004 0.002 0.148 0.057 0.590 0.661 0.228 0.356

Post hoc analyses 1 – 3 1 – 3
2 – 3 
 1 – 3

Source: own elaboration

The test statistics show significant values 
for questions I1-I3. I1 examines whether the 
company has defined long-term goals, I2 
whether long-term goals are set for a period 
of five years or more, and I3 whether medi-
um-term goals follow long-term goals. We 
can attribute the differences to the different 
intentions of the individual companies, as 
foreign capital participation largely affects 
the very goals of the company. Only three 
out of the nine items generated statistical-
ly significant differences. Companies with 
more than 50% foreign capital participation 
and those without any foreign capital partic-
ipation were found to differ from one anoth-
er. According to the statistically significant 

differences found, organisations with high-
er levels of foreign capital participation are 
more focused on defining long-term goals 
for the organisation and are better at under-
standing how to develop short- and medi-
um-term goals.

The generation of plans refers to the 
process of developing a detailed strategy or 
roadmap for achieving a specific goal or ob-
jective. This involves identifying the steps or 
actions that need to be taken, allocating re-
sources and timelines, and outlining poten-
tial obstacles and contingencies. The mean 
values for the items (questions I10-I18) are 
presented in Table 4, followed by the statisti-
cally significant differences in Table 5.
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Table 4. Mean values per item for the “Generating plans” section

Foreign capital participation I10 I11 I12 I13 I14 I15 I16 I17 I18

1 (0%) 3.05 5.39 5.52 4.71 2.77 5.14 4.86 5.26 4.49

2 (1–50%) 4.07 5.18 4.97 5.39 4.74 5.47 4.71 5.09 5.02

3 (51–100%) 4.33 5.57 5.90 5.91 4.78 5.75 5.53 5.62 4.87

Total 3.56 5.36 5.41 5.11 3.66 5.34 4.92 5.27 4.70

Source: own elaboration

Table 5. Statistically significant differences for the “Generating plans” section of 
foreign capital participation

I10 I11 I12 I13 I14 I15 I16 I17 I18

Kruskal-Wallis H 18.606 1.608 6.529 15.383 53.033 8.720 7.317 3.676 4.568

Asymp. sig. 0.000 0.447 0.038 0.000 0.000 0.013 0.026 0.159 0.102

Post hoc analyses
2 – 3 
 1 – 3

2 – 3 1 – 3
1 – 3
1 – 2

1 – 3
2 – 3
1 – 3

Source: own elaboration

The test statistics show significant val-
ues for questions I10, I12, I13, I14, I15 and 
I16. I10 examines whether the company 
has developed plans for a period of five 
to eight years, I12 plans for a period of less 
than one year, I13 plans for functional ar-
eas (marketing, production, etc.), I14 the 
presence of a separate planning depart-
ment, I15 whether planning precedes in-
dividual activities, and I16 the existence 
of plans in the internal environment. The 
responses to I14 suggest that some small-
er companies do not possess the means 
to create such departments. The respons-
es to I15 and I16 suggest these are critical 
points in the planning process. The result-
ing differences are evident, for instance, in 
the more precise creation of plans for both 
short-term and long-term periods (I10 
and I12), as well as in the creation of plans 
according to individual functional areas 

(I13), whereby it is clear that businesses 
with foreign capital participation pay more 
attention to this, which is ref lected in the 
existence of personnel plans, marketing 
plans, production plans, and financial 
plans. Likewise, such companies are more 
likely to develop integrated plans (I16) 
based on the findings of analyses of the in-
ternal environment.

Marketing planning is the process of 
creating a detailed roadmap for all market-
ing activities that an organisation will un-
dertake in a given period, typically a year. 
This involves setting marketing objectives, 
identifying target markets, developing mar-
keting strategies, creating a budget, and de-
termining the parameters that will be used 
to measure success. The mean values for the 
items (questions I19-I26) are presented in 
Table 6, followed by the statistically signifi-
cant differences in Table 7.
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Table 6. Mean values per items for the “Marketing planning” section

Foreign capital participation I19 I20 I21 I22 I23 I24 I25 I26

1 (0%) 5.07 5.19 4.70 5.88 5.34 5.00 5.11 4.60

2 (1–50%) 5.34 5.39 4.97 5.69 5.43 5.17 5.43 4.87

3 (51–100%) 5.58 5.60 5.40 6.05 5.70 5.62 5.36 5.19

Total 5.23 5.32 4.89 5.85 5.43 5.15 5.25 4.78

Source: own elaboration

Table 7. Statistically significant differences for the “Marketing planning” section of 
foreign capital participation

I19 I20 I21 I22 I23 I24 I25 I26

Kruskal-Wallis H 6.391 4.311 4.009 2.894 1.600 6.304 2.629 5.370

Asymp. sig. 0.041 0.116 0.135 0.235 0.449 0.043 0.269 0.068

Post hoc analyses 1 – 3  1 – 3 

Source: own elaboration

The test statistics show significant values 
for only two questions, namely I19 and I24, 
whereby the largest statistically significant 
difference is between companies with no 
foreign capital participation and those with 
more than 50% participation. In those com-
panies with foreign capital participation, the 
marketing strategy is clearly stated (I19) and 
is based primarily on the findings of market 
research (I24). No other statistically signifi-
cant differences were found (no significance 
values larger than 0.05).

Production planning is the process of 
preparing a detailed plan for manufacturing 
a product or providing a service. The goal of 
production planning is to optimise the use 
of resources to ensure that products are pro-
duced efficiently, cost-effectively, and are of 
high quality. The mean values for the items 
(questions I27-I36) are presented in Table 8, 
followed by the statistically significant dif-
ferences in Table 9.

Table 8. Mean values per item for the “Production planning” section

Foreign capital participation I27 I28 I29 I30 I31 I32 I33 I34 I35 I36

1 (0%) 4.82 5.44 5.46 5.38 4.95 4.29 3.70 3.97 5.07 5.35

2 (1–50%) 4.80 5.57 5.62 5.60 5.12 4.73 4.54 4.49 5.30 5.48

3 (51–100%) 5.29 6.06 6.29 6.11 5.63 5.71 5.15 5.15 6.21 5.84

Total 4.89 5.58 5.64 5.56 5.11 4.67 4.19 4.31 5.32 5.47

Source: own elaboration
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Table 9. Statistically significant differences for the “Production planning” section of 
foreign capital participation

I27 I28 I29 I30 I31 I32 I33 I34 I35 I36

Kruskal-Wallis H 2.474 4.327 7.801 6.423 3.252 18.632 16.511 13.498 13.843 1.723

Asymp. sig. 0.290 0.115 0.020 0.040 0.197 0.000 0.000 0.001 0.001 0.422

Post hoc analyses
2 – 3
1 – 3

1 – 3
2 – 3
1 – 3

1 – 2
1 – 3

1 – 3
2 – 3
1 – 3

Source: own elaboration

Based on the findings, the “foreign cap-
ital participation” factor indicates statisti-
cally significant changes in the distribution 
of variables I29, I30, I32, I33, I34, and I35. 
There were no discernible variations in the 
evaluation of the remaining variables. The 
post hoc test was applied to determine the 
statistically significant differences between 
companies with up to 50% domestic capi-
tal and those with a greater share of foreign 
capital participation. Upon closer scrutiny, 
the incorporation of marketing strategies 
(I29) and environmental protection stan-
dards (I30) into production plans, the imple-
mentation of the JIT concept (I32), results 
of trend analyses (I33), the preparedness of 

plans for changes in demand (I34), as well as 
the monitoring of these plans (I35) is more 
widespread among companies with more 
than 50% foreign capital participation. It is 
in these areas that the advantages of foreign 
know-how benefit companies and help them 
to gain ground.

Personnel planning is the process of en-
suring that an organisation has the right 
people in the right roles at the right time 
to achieve its goals. This includes the ba-
sic work force, as well as all specialists and 
external workers. The mean values for the 
items (questions I37-I48) are presented in 
Table 10, followed by the statistically signifi-
cant differences in Table 11.

Table 10. Mean values per item for the “Personnel planning” section

Foreign capital 
participation

I37 I38 I39 I40 I41 I42 I43 I44 I45 I46 I47. I48

1 (0%) 5.49 4.56 4.06 5.87 5.84 1.98 5.68 5.74 4.35 5.05 4.98 5.15

2 (1–50%) 5.81 3.62 4.68 5.88 6.00 3.44 4.79 5.77 4.77 4.77 4.79 5.45

3 (51–100%) 5.80 3.10 4.90 5.76 5.73 4.35 5.30 5.98 5.09 5.42 4.57 5.45

Total 5.63 4.06 4.38 5.86 5.87 2.79 5.35 5.79 4.59 5.03 4.86 5.29

Source: own elaboration
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Table 11. Statistically significant differences for the “Personnel planning” 
section re foreign capital participation

I37 I38 I39 I40 I41 I42 I43 I44 I45 I46 I47. I48

Kruskal-Wallis H 0.814 22.537 8.941 0.886 0.649 52.269 15.448 1.994 5.672 4.457 2.378 1.431

Asymp. sig. 0.666 0.000 0.011 0.642 0.723 0.000 0.000 0.369 0.059 0.108 0.305 0.489

Post hoc analyses
1 – 3
2 – 1

1 – 3
1 – 2
1 – 3

2 – 1

Source: own elaboration

The test statistics show significant val-
ues for questions I38, I39, I42, and I43. I38 
examines whether intuitive methods are 
used during the process of determining the 
needs of employees, I39 whether quantita-
tive methods are used for the same, I42 the 
use of personnel agencies, and I43 the lack 
of workers in the company. I38 shows, at 
an asymptomatic significance value lower 
than 0.05, differences between companies 
without foreign capital participation and 
those with more than 50% foreign capital 
participation. This points to a greater use 
of intuitive methods (I38) in personnel 
planning in domestic companies and, on 
the contrary, a greater use of quantitative 
methods (I39) in companies with foreign 
capital participation. An understandable 
difference can be seen especially in the 
greater use of personnel agencies (I42) in 
the recruitment of employees in companies 

with foreign capital participation, which 
is almost absent in domestic companies. 
A shortage of workers (I43) in a compa-
ny can lead to decreased productivity, in-
creased workload on existing employees, 
longer lead times, and difficulties in meet-
ing customer demands, ultimately affect-
ing a company’s bottom line. Surprisingly, 
we found differences between the compa-
nies surveyed. 

Financial and investment planning is the 
process of developing strategies and actions 
to manage financial resources effectively 
to achieve specific goals. This process in-
volves analysing an individual’s or an organ-
isation’s current financial situation, identi-
fying financial goals, and developing a plan 
to achieve those goals. The mean values for 
the items (questions I49-I62) are presented 
in Table 11, followed by the statistically sig-
nificant differences in Table 12.

Table 12. Mean values per item for the “Financial and investment planning” section

Foreign capital 
participation

I49 I50 I51 I52 I53 I54 I55 I56 I57 I58 I59 I60 I61 I62

1 (0%) 5.79 3.74 5.38 5.14 5.33 6.25 2.46 4.64 4.62 3.95 4.93 5.17 3.24 5.56

2 (1–50%) 5.57 4.52 5.65 4.72 5.29 6.10 4.11 4.53 4.79 4.47 4.37 4.72 3.48 5.64

3 (51–100%) 6.50 5.60 6.32 5.90 6.44 6.45 4.10 4.98 5.00 4.64 5.71 5.51 3.21 5.84

Total 5.84 4.29 5.62 5.14 5.50 6.24 3.19 4.66 4.73 4.20 4.90 5.10 3.31 5.63

Source: own elaboration
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Table 13. Statistically significant differences in the “Financial and investment 
planning” section foreign capital participation

I49 I50 I51 I52 I53 I54 I55 I56 I57 I58 I59 I60 I61 I62

Kruskal-Wallis H 12.422 29.117 16.488 12.455 25.129 3.789 37.016 1.650 1.802 4.932 14.902 8.378 1.116 1.199

Asymp. sig. 0.002 0.000 0.000 0.002 0.000 0.150 0.000 0.438 0.406 0.085 0.001 0.015 0.572 0.549

Post hoc  
analyses

2 – 3
1 – 3

1 – 3
1 – 2
2 – 3

1 – 3
2 – 3

1 – 3
2 – 3

1 – 3
2 – 3

1 – 3
1 – 2

2 – 3
1 – 3

2 – 3

Source: own elaboration

According to our assumptions, the per-
centage of foreign capital participation 
in companies has an impact on financial 
planning. This is ref lected in the results 
of the data subjected to the Kruskal-Wallis 
test, which shows eight asymptomatical-
ly significant values less than 0.05. This 
applies to questions I49, I50, I51, I52, I53, 
I55, I59, and I60. A pairwise comparison 
and subsequent post hoc test showed sta-
tistically significant variations between the 
individual properties of the factor. The dif-
ferences show that the level of financial and 
investment planning is higher in compa-
nies with foreign capital participation, and 
that this is mainly due to the fact that they 
have developed both short-term (I49) and 
long-term (I50) financial plans, for the de-
velopment of which financial analyses are 
made (I51) and are subsequently ref lected 

in the companies’ budgets (I53). As for in-
vestments, the difference lies in the fact 
that these are assessed based on the pay-
back period to a greater extent (I59). From 
the above, it can be concluded that foreign 
capital participation largely influences in-
dividual variables in the area of financial 
and investment planning.

Monitoring refers to the ongoing obser-
vation and evaluation of the effectiveness 
of plans to ensure that they are on track and 
producing the desired results. The monitor-
ing process involves comparing actual re-
sults to the planned results, identifying any 
variances or deviations, and taking correc-
tive action as necessary to keep the plans on 
track. The mean values for the items (ques-
tions I63-I69) are presented in Table 14, fol-
lowed by the statistically significant differ-
ences in Table 15.

Table 14. Mean values per item for the “Monitoring” section

Foreign capital participation I63 I64 I65 I66 I67 I68 I69

1 (0%) 5.61 5.84 5.49 5.29 5.85 5.60 5.78

2 (1–50%) 5.70 5.76 5.49 4.95 5.83 5.45 5.63

3 (51–100%) 5.87 6.24 5.92 4.96 6.17 5.98 5.85

Total 5.68 5.89 5.56 5.14 5.89 5.62 5.75

Source: own elaboration
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Table 15. Statistically significant differences for the “Monitoring” section re foreign 
capital participation

I63 I64 I65 I66 I67 I68 I69

Kruskal-Wallis H 1.493 3.845 4.198 3.923 3.201 7.921 1.000

Asymp. sig. 0.474 0.146 0.123 0.141 0.202 0.019 0.607

Post hoc analyses 2 – 3

Source: own elaboration

The percentage of foreign capital par-
ticipation was investigated as a factor that 
influences monitoring within the surveyed 
companies. The application of the Kruskal-
Wallis test produced a statistically signifi-
cant difference for I68 only. This indicates 
that the effectiveness of corrective measures 
is continuously monitored and evaluat-
ed more in companies with foreign capi-
tal participation. This demonstrates that 
these companies apply their know-how and 
adopt management methods across their 
subsidiaries or branches around the world. 
Without good quality monitoring and sub-
sequent appropriate measures, it would not 
be possible for them to ensure company 
development.

4. Discussion
Depending on the particulars of the compa-
ny and the nation in which it operates, the 
effects of COVID-19 on foreign capital par-
ticipation have varied. According to Weilu 
et al. (2022), the pandemic has generally 
produced a difficult economic environment 
that could endanger foreign investment in 
companies. The disruption of global supply 
chains and the lower demand for goods and 
services has resulted in many businesses see-
ing their sales and profitability fall. As a re-
sult of the potential risk of a variable return 
on their investment, international investors 
may therefore feel discouraged from invest-
ing in such companies. Planning in compa-
nies has also changed post-COVID-19, with 
the pandemic creating new challenges and 

uncertainty that has required companies 
to adapt and innovate. The pandemic high-
lighted the importance of having contingen-
cy plans and being prepared for unexpected 
events, with all business factors having to be 
reconsidered (Pradip et al., 2023).

Foley and Manova (2015), for example, 
stated that for international trade, foreign 
capital participation is beneficial for a com-
pany’s structure. Planning processes and the 
correct implementation thereof are, accord-
ing to Xu et al. (2018), a must for future busi-
ness evolution. Planning processes should 
not only apply to human capital. In fact, 
according to Dwivedi et al. (2021), compa-
nies need to prepare their organisations for 
emerging AI technology and to plan accord-
ingly. However, foreign capital participation 
does not always produce benefits. Within 
this context, Manda et al. (2020) pointed out 
the impact thereof on different policies and 
specific industry practices among agricul-
tural companies in Zimbabwe. Ďaďo et al. 
(2015) discussed the different strategies that 
arise within companies with foreign capital 
participation in Poland. Since Polish com-
panies have a similar approach to business 
as the other V4 countries, of which Slovakia 
is one, this can only be reflected likewise. 
Within this context, Amdam and Benito 
(2022) pointed to the time temporality of 
foreign capital participation. 

As part of the research presented in this 
paper, the importance of goal setting and 
planning for companies is discussed. While 
some companies focus on short-term goals, 
others emphasise a longer-term horizon 



203Sustainable Strategic Management: Foreign Capital…

for building the future. Unfortunately, it 
appears that many companies choose the 
former approach over the latter, as has been 
confirmed in many studies. This may be due 
to a lack of a dedicated planning department 
in these companies. Results suggest that 
further research is needed to understand 
the influence of a planning department on 
the planning process and the effectiveness 
thereof (see Manda et al. (2020) re: agricul-
ture). Results also point to the importance 
of marketing planning and its role in a com-
pany’s success. This was the conclusion 
reached by Milstein et al. (2022), who also 
stated that competition analysis must nec-
essarily be implemented in marketing plans 
if a company wants to succeed in the com-
petitive struggle. In a similar vein, our re-
sults suggest that marketing plans should be 
integrated with production and sales plans 
to ensure the success of the planning pro-
cess. We discussed the importance of per-
sonnel planning, educational programmes, 
and incentive programmes in achieving 
high-quality organisational results. This 
is supported by Oehmichen et al. (2018). 
Research shows that although companies 
pay attention to personnel planning, they 
often forget to implement incentive pro-
grammes. In addition, companies often use 
limited financial resources to invest in the 
renewal and modernisation of production 
capacity. That said, the use of financial anal-
ysis as background information is widely 
used in financial planning. Dyck et al. (2019) 
emphasised the importance of clear crite-
ria and monitoring standards for effective 
plan implementation, and suggested mov-
ing towards a model of self-assessment for 
achieving greater impacts on organisational 
goals. However, studies abroad show that it 
is important to pay attention to long-term 
financial planning and goals, which play 
a key role in achieving good business results 
(Huang et al., 2015). The planning process 
in different companies is influenced by var-
ious factors such as legal form, company 

size, foreign capital participation, and the 
area of activity within the national econo-
my. Companies with higher levels of foreign 
capital participation also tend to have better 
levels of planning, as confirmed by Mihai 
(2014), who pointed out that this fact is char-
acteristic for the countries of Central and 
Eastern Europe.

The main limitation of the study is the 
size of the sample set and therefore its rep-
resentativeness. Despite this, we believe the 
study accurately reflects the situation on 
the ground and that the factors identified as 
strategic in the field of planning for compa-
nies operating in Slovakia are also valid for 
companies operating in the other V4 coun-
tries due to the similarities in their geopo-
litical situations and economic histories. For 
further research, we therefore suggest cre-
ating a larger sample set that reflects these 
facts. 

Conclusions
Our exploration of foreign capital partic-
ipation in company operations shed light 
on the significant role it plays in shaping 
planning processes. These processes were 
proven to vary significantly across different 
companies in Slovakia, leading to diverse 
outcomes. The aforementioned variations 
may include differences in strategic deci-
sion-making, risk assessment, stakeholder 
involvement, and cultural factors. Our re-
sults also showed that changing financial 
planning processes, economic strategies, 
the willingness to be more effective, and the 
ability to adapt faster to market changes also 
differs widely. Companies were not ready for 
such a situation before COVID-19, which 
is why many companies found themselves 
struggling. Although they had ideas, they 
had no plans. We also found supportive ar-
guments and research conducted in the V4 
countries on similar issues. Our findings 
highlight the importance of understand-
ing and addressing these differences in the 
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planning process when dealing with foreign 
capital participation in companies. This 
knowledge can assist stakeholders, includ-
ing company managers, investors, policy-
makers, and international business profes-
sionals, in making informed decisions and 
formulating effective strategies to optimise 
foreign capital participation outcomes. The 
result is high-quality strategic planning that 
also takes into account the possibility of 
crises, such as COVID-19. Further research 
in this area could delve deeper into specif-
ic planning process variations in different 
countries, industries, and company sizes, 
and explore how these variations impact 
foreign capital participation and related out-
comes. In addition, studying the role of reg-
ulatory frameworks, legal structures, and 
institutional factors in shaping planning 
processes and foreign capital participation 
dynamics would provide valuable insights 
for both academics and practitioners. 

The limitations of the presented research 
relate to the use of data only on companies 
operating in Slovakia and the size of the 
sample set. If a larger sample set were to be 
established, there would be opportunities 
to investigate the impact of a wider range 
of factors. In addition, it is not possible 
to guarantee that the respondents expressed 
their answers in the most honest manner. 
However, we believe that we have brought 
attention to the importance of monitoring 
planning processes in companies, including 
within the context of foreign capital partic-
ipation. We also see opportunities for ex-
panding this research to other countries in 
the future and attempting to examine spe-
cific planning processes in more detail. It is 
also important here to point out the influ-
ence of other factors on planning processes, 
and therefore the strategic direction of com-
panies as well.
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