
195x265 (netto)

Bialystok University of Technology

International Society for Manufacturing, Service and Management Engineering

ISSN 2543-6597ISSN (online) 2543-912X

Engineering Management 
in Production and Services 

 2023 Volume 15  Issue 2

En
gin

ee
rin

g M
an

ag
em

en
t i

n P
ro

du
cti

on
 an

d S
er

vic
es

 (E
M

PA
S)



www.empas.pb.edu.pl

ISSN 2543-6597

Volume  15   •   Issue 2   •   2023

Bialystok University of Technology
Faculty of Engineering Management

Engineering Management  
in Production and Services



Engineering Management in Production and Services
Volume 15 • Issue 2 • 2023

Frequency
ECONOMICS AND MANAGEMENT

is published quarterly since 1998

As of the beginning of 2017 the journal  
is published under a new name:  

ENGINEERING MANAGEMENT  
IN PRODUCTION AND SERVICES

Publisher
Bialystok University of Technology

Wiejska 45A, 15-351 Bialystok, Poland

The International Society  
for Manufacturing Service  

and Management Engineering (ISMSME) 

Editor-in-Chief
Joanna Ejdys

Bialystok University of Technology
Faculty of Engineering Management

Wiejska 45A, 15-351 Bialystok, Poland
Phone: (+4885) 746 9802

Fax: (+4885) 663 1988
e-mail: j.ejdys@pb.edu.pl

Deputy Editors-in-Chief
Łukasz Nazarko

e-mail: l.nazarko@pb.edu.pl

Katarzyna Halicka
e-mail: k.halicka@pb.edu.pl

Editorial Office
Bialystok University of Technology

Wiejska 45A, 15-351 Bialystok, Poland
Phone: (+4885) 746 9825 

Fax: (+4885) 663 1988 
www.empas.pb.edu.pl   

Submission
Papers for submission should be prepared  
according to the Authors Instructions available  
at www.empas.pb.edu.pl 

All papers should be submitted through  
the electronic submission system

Indexation
Journal is indexed in SCOPUS, Ei Compendex, 
EBSCO Business Source Ultimate (Complete), 
Norwegian Register for Scientific Journals, Series 
and Publishers, Index Copernicus, ERIH PLUS, 
Google Scholar, Central European Journal of Social 
Sciences and Humanities, Research Papers in Eco-
nomics (RePEc), BazTech and BazEkon databases

Scientific Secretary
Danuta Szpilko
Bialystok University of Technology
Faculty of Engineering Management 
Wiejska 45A, 15-351 Bialystok, Poland
Phone: (+4885) 746 9880
e-mail: d.szpilko@pb.edu.pl

Technical Editors
Krzysztof Stepaniuk 
e-mail: k.stepaniuk@pb.edu.pl

Tomasz Trochimczuk 
e-mail: t.trochimczuk@pb.edu.pl

© 2023 Bialystok University of Technology
The Engineering Management in Production  
and Services is licensed under the under the Creative 
Commons BY-NC-ND 4.0 License.

https://creativecommons.org/licenses/by-nc-nd/4.0/


Engineering Management in Production and Services
Volume 15 • Issue 2 • 2023

Editorial  
Review Board

Editors
Production Engineering 

Katarzyna Halicka
Bialystok University of Technology, Poland

Kriengsak Panuwatwanich
Thammasat University, Thailand 

Service Engineering 
Wiesław Urban

Bialystok University of Technology, Poland
Hao Wang

Ningbo Tech University, China

Engineering Management 
Alicja Gudanowska

Bialystok University of Technology, Poland 
Jurgita Antuchevičienė

VilniusTechUniversity, Lithuania

Logistics Management
Katarzyna Kuźmicz

Bialystok University of Technology, Poland
Erwin Pesch

Universität Siegen, Germany
 

Technology Management
Andrzej Magruk

Bialystok University of Technology, Poland
Zdzisław Klim

Bombardier, USA

Technology Assessment  
Łukasz Nazarko

Bialystok University of Technology, Poland
Jelena Stankevičienė

VilniusTechUniversity, Lithuania

Strategic Foresight
Anna Kononiuk

Bialystok University of Technology, Poland  
Elina Hiltunen  

What´s Next Consulting Oy, Finland

Industrial Marketing
Dariusz Siemieniako

Bialystok University of Technology, Poland  
Gregor Pfajfar 

University of Ljubljana, Slovenia

Statistical Editor
Justyna Kozłowska

Bialystok University of Technology, Poland  

Linguistic Editor   
Jūratė Griškėnaitė

International  
Advisory Board
Head
Joanicjusz Nazarko 
Bialystok University of Technology, Poland

Members
Gianita Bleoju 
Dunarea de Jos University of Galati, Romania 

Zhen-Song Chen
Wuhan University, China

Joanna Cygler 
Warsaw School of Economics, Poland

Marek Drużdżel
Bialystok University of Technology, Poland

Józef Gawlik
Cracow University of Technology, Poland 

Romualdas Ginevičius 
VilniusTechUniversity, Lithuania

Qinghua (Daniel) He
Tongji University, China

Chien-Ho Ko
University of Kansas, USA

Tsai-Ching Lu
HRL Laboratories, USA

Bojan Lalić 
University of Novi Sad, Serbia 

Miloslav Novotný 
Brno University of Technology, Czech Republic 

Lanndon A. Ocampo 
Cebu Technological University, Philippines 

Magdalena Pichlak 
Silesian University of Technology, Poland 

Rafael Popper 
Foresight Diamond, Ltd.

Mladen Radisic 
University of Novi Sad, Serbia

Mirosław Skibniewski
University of Maryland, USA

Włodzimierz Sroka
WSB University, Poland 

Leonas Ustinovičius 
VilniusTechUniversity, Lithuania

Andrzej Wasiak 
Bialystok University of Technology, Poland 

Samuel Yen-Liang Yin 
National Taiwan University, Beijing University, China

Edmundas Kazimieras Zavadskas 
VilniusTechUniversity, Lithuania

Hongyan Zhang 
The University of Toledo, USA



IV

Volume 15 • Issue 2 • 2023
Engineering Management in Production and Services

DOFINANSOWANO ZE ŚRODKÓW BUDŻETU PAŃSTWA
Program „Rozwój czasopism naukowych”
Projekt: Rozwój czasopisma naukowego Engineering Management in Production and Services
Kwota dofinansowania: 80 000,00 zł
Całkowita wartość zadania: 80 000,00 zł
Projekt ma na celu rozwój czasopisma naukowego Engineering Management in Production and Services, poprzez publikację 
ośmiu numerów w języku angielskim oraz  upowszechnienie i zabezpieczenie oryginalności publikowanych w  nim artykułów. 

PROJECT FUNDED FROM THE STATE BUDGET
"Development of scientific journals” Programme
Project: Development of the Engineering Management in Production and Services scientific journal
Amount of funding: PLN 80,000.00
Total value of the task: PLN 80,000.00
The project aims at developing the Engineering Management in Production and Services scientific journal by publishing eight 
issues in English, disseminating and ensuring the originality of the published articles.



Volume 15 • Issue 2 • 2023

V

Engineering Management in Production and Services

Table of contents

Ewa Rollnik-Sadowska, Urszula Ryciuk, Ewa Glińska, Vaida Bartkute-Norkuniene,  
Rasa Jodiene, Sandra Sprudzāne, Anda Zvaigzne, Gilberto Marzano, Veselina Jecheva
Factors affecting mentoring services - cross-national perspective  ............................................................................................  1

Manuel José Fonseca, Jorge Esparteiro Garcia, Bruno Vieira, Andreia Sofia Teixeira
Lecturers’ attitude towards the use of e-learning tools in higher education: a case of Portugal  ............................................  23

Michał Baran
Social media platforms in sustainability communication of Polish social enterprises from the IT industry and beyond  .......  35

Romualdas Ginevičius 
Improving the assessment of the diversification of construction companies  .........................................................................  46

Ilona Pawełoszek, Jędrzej Wieczorkowski
Trip planning mobile application: a perspective case study of user experience  ......................................................................  55

Mariana Abreu, Helena Sofia Rodrigues, Ângela Silva, Jorge Esparteiro Garcia
Industry and innovation in the Alto Minho region: assessing regional performance ..............................................................  72

Anna Wronka
Analysis of conditions for supporting employee safety during the COVID-19 pandemic in manufacturing companies  
in Poland   ........................................................................................................................................................................... .... 83

Mindaugas Butkus, Ona Grazina Rakauskiene, Ilona Bartuseviciene, Andrius Stasiukynas,  
Lina Volodzkiene, Laura Dargenyte-Kacileviciene 
Measuring quality perception of public services: customer-oriented approach  .....................................................................  96



Volume 15 • Issue 2 • 2023
Engineering Management in Production and Services



Volume 15 • Issue 2 • 2023

1

Engineering Management in Production and Services

received: 1 January 2023
accepted: 15 May 2023

Ewa Rollnik-Sadowska     Urszula Ryciuk
Ewa Glińska     Vaida Bartkute-Norkuniene
Rasa Jodiene     Sandra Sprudzāne
Anda Zvaigzne     Gilberto Marzano
Veselina Jecheva

Factors affecting mentoring services - 
cross-national perspective

A B S T R A C T
The research aims at the identification of factors influencing mentoring services with  
a particular emphasis on the country of origin of the mentor and the mentee. The 
quantitative research was conducted in four Central and Eastern European countries, 
i.e., Bulgaria, Poland, Latvia and Lithuania and one Southern European country, Italy. 
The implemented methodology covered Exploratory Factor Analysis (EFA) and 
reliability analysis, which were performed to identify factors influencing the process of 
communication in the mentor–mentee relationship. Moreover, to diagnose statistically 
significant differences between individual countries in terms of factors influencing the 
effectiveness of communication, the Kruskal–Wallis H Test and the Mann–Whitney  
U Test, as well as pair-wise comparisons, were used. Factors influencing communication 
in the mentor–mentee relationship are mentor traits, mentor’s personal background, 
mentor’s professional background, non-verbal communication channels, 
communication barriers, written communication channels, online communication, 
quality of content and the ability of content processing by the mentee. There are 
differences in the perception of individual factors in the analysed countries. So far, no 
cross-country comparison has been conducted of factors influencing mentoring 
services. As a direction for future research, more detailed research can be recommended 
concerning factors of the mentoring process in such countries as Lithuania, Latvia and 
Italy by developing separate models (or EFA) for mentors and mentees.
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Introduction 

Mentoring is a critical relationship between  
a less-experienced mentee and a more-experienced 
mentor in an area of expertise from which one is 
seeking guidance on a particular subject (Patel et al., 
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2022). It is the mentor who plays the central role in 
the mentoring process. That role is multifaceted as 
mentoring services include, but are not limited to, 
advocating, teaching, role modelling and advising 
(Choi et al., 2019). Mentoring services can be pro-
vided not only by individuals but also by organisa-
tions (Lis & Lis, 2019). Mentoring services have been 
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shown to play an important role in the mentee’s suc-
cess in both public and private sectors, aiding in the 
promotion and decreasing burnout (Boitano et al., 
2021). The results of the quantitative meta-analytic 
review provide some evidence of the effectiveness of 
mentoring services, with an emphasis on research 
designs that compared the career outcomes of men-
tored individuals to non-mentored individuals. The 
overall mean effect size of mentoring services was 
significant, indicating that mentoring does improve 
career outcomes for individuals (Underhill, 2006; 
Širvaitytė, 2019).

The effectiveness of the mentoring services is 
very often connected with the mentor’s qualities, 
including being knowledgeable, resourceful, and skil-
ful, as well as mentor communication skills (Eller et 
al., 2014). However, there are also other aspects of 
effective mentoring, such as content quality, level of 
social engagement or selection of communication 
channels (Rollnik-Sadowska et al., 2022). 

Eller et al. (2014) distinguished eight themes 
describing key components of an effective mentoring 
relationship: (1) open communication and accessibil-
ity; (2) goals and challenges; (3) passion and inspira-
tion; (4) caring personal relationship; (5) mutual 
respect and trust; (6) exchange of knowledge; (7) 
independence and collaboration; and (8) role model-
ling.

Moreover, the effectiveness of mentoring can be 
connected with cultural context (Peterson, 2007), 
especially the specificity of the country in which 
mentoring is provided. The determinants of mentor-
ing effectiveness may also depend on the characteris-
tics of the industry in which mentoring services are 
provided (Gibson, 2004). The research objective of 
this paper involves the identification of factors influ-
encing mentoring services with particular emphasis 
on the country of origin of the mentor and the men-
tee.

The quantitative research was conducted in four 
Central and Eastern European (CEE) countries, i.e., 
Bulgaria, Poland, Latvia and Lithuania and one 
Southern European country, Italy. The group of CEE 
countries, similar in cultural background and eco-
nomic development (Suciu et al. 2018), was contrasted 
with the case study of Italy.

As part of the selected research process, the fol-
lowing research questions were subject to an in-depth 
analysis:

RQ1: What factors influence the process of com-
munication of mentoring services?

RQ2: Are there any differences between selected 
European countries in terms of factors influencing 
communication in the mentor–mentee relationship?

This paper presents a literature overview defining 
the participants of the mentoring process, communi-
cation in the mentor–mentee relationship using dif-
ferentchannels, as well as barriers in the  
mentor–mentee communication. Subsequently, the 
authors outline the methodology and the outcomes of 
the primary research conducted in five European 
countries. The statistical analysis allowed for the 
identification of factors influencing mentoring effec-
tiveness and peculiarities of countries selected for the 
analysis in terms of the mentor–mentee relation. The 
discussion of the results of the quantitative study fol-
lowing the literature investigation allowed for indi-
cating directions for future research.

1. Literature review

1.1. Mentor and mentee definition and 
relationship

The concepts of mentor, mentee and mentoring 
have been scientifically researched since the 1960s 
(Berlew & Hall, 1966; Gould, 1972; Webber, 1976; 
Schein & Van Maanen, 1977; Levinson et al., 1978; 
Kram, 1985) and given the widespread practice of 
mentoring, today there are many different definitions 
available of mentoring, describing it as a transfer of 
knowledge from experienced mentors to mentees. 

The idea of mentoring traces back to Homer’s 
Odyssey, which includes a character named Mentor 
(goddess Athena in disguise), who helps Odysseus’s 
son Telemachus find the strength (menos) and con-
nections (napios) necessary to overcome the chal-
lenges (Rosselot-Merritt & Bloch, 2020).

Mentoring relationships (mentorships) are 
dynamic, reciprocal, personal relationships in which 
a more experienced person (mentor) acts as a guide, 
role model, teacher, and sponsor of a less experienced 
person (protégé). Mentors provide protégés with 
knowledge, advice, counsel, support, and opportunity 
in the protégé’s pursuit of full membership in a par-
ticular profession (Baltov et al., 2020).

A mentoring relationship is based on the men-
tor’s knowledge and experience, which allows the 
mentee to consider the opportunities and resources at 
his/her disposal and use them to solve a particular 
problem or achieve a particular goal (Konstantinova, 
2008). Sullivan (2000) stresses a strong relationship 
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between the mentor and the mentee that creates a safe 
environment for the growth and development of the 
mentee. 

Business mentoring refers to a systematic rela-
tionship based on long-term and voluntary support 
between a successful and experienced businessper-
son, a mentor who shares his/her knowledge, experi-
ence and beliefs with another businessperson,  
a mentee who is ready and willing to gain experience 
from the relationship and develop his/her compe-
tence. Some researchers point out that mentoring 
does not represent a counsellor’s job but dialogue and 
idea sharing. The mentor helps the mentee gain  
a broader and more comprehensive understanding of 
the way a business operates and opportunities for its 
growth and encourages him/her to take action (Lat-
vian Rural Advisory and Training Centre). 

In recent years, in view of changes in the geopo-
litical situation, including the COVID-19 pandemic 
impacts and technological progress, some researchers 
(Haeger & Fresquez, 2016; Hernandez et al., 2018; 
Kunaka & Moss, 2019; Hilali et al., 2020; Marzano, 
Pellegrino & Zorzi, 2020; Hussey & Campbell-Meier, 
2020; Ngongalah et al., 2021; Marshall et al., 2021; 
Doyle & Ossorno De, 2021; Sera & Johnson, 2021; 
Laster et al., 2021; Lin, Cai & Yin, 2021) have under-
taken to update and supplement concepts and pro-
cesses in line with scientific novelty, e.g., by stating 
that mentoring represents the quality of a relationship 
in comparison with a different category of relation-
ship and that mentoring should be based on compas-
sion, friendship and mutual vulnerability, thereby 
showing genuine care for the mentee. Recent research 
studies (Marshall et al., 2021) have found that the 
success of mentoring results from active and respect-
ful listening and a willingness to learn and use oppor-
tunities for personal growth. 

Intellectual openness, distance and conflict are 
enumerated as important elements in mentoring. It 
shows that mentoring dynamic comes with chal-
lenges. Mentors should encourage mentees to feel 
free to express new ideas. For mentors, mentoring 
can offer a fresh perspective, new avenues of knowl-
edge to pursue, or different approaches to try. Dis-
tance may shed light on how the two can play  
a significant role in a mentoring relationship, but 
conflicts may truly involve conflicts of interest in 
which the goals of one person in the mentoring rela-
tionship are inherently out of sync with the goals of 
the other, or when there is an ethical consideration 
that requires a more critical look at the mentoring 
relationship itself (Rosselot-Merritt & Bloch, 2020).

1.2. Communication in the mentor– 
mentee relationship

Communication can be understood as a mecha-
nism of mutual relations, which establishes contacts 
as well as a set of all means and methods for transfer-
ring information to influence the behaviour of people. 
A key element in this definition is the meaning. Com-
munication has the transfer of meaning as the main 
objective (Naumovski et al., 2017). 

Communication is crucial in the mentor–mentee 
relationship, and effective communication is a condi-
tion of the effective mentoring process (Farmer, 
2005). It is crucial to ensure that communication 
between the mentor and the mentee is effective 
(Rollnik-Sadowska et al., 2021). Effective communi-
cation can be defined as a process for a message to be 
received and understood directly as the sender 
intended. However, this situation is not always 
achieved due to various reasons, including incorrect 
encoding and decoding of the message, interfering 
messages and an incorrect choice of communication 
channel (Guffey et al., 2009; Scheming, Mason, 2013; 
Gulc, 2021; Ibidunni et al., 2018). The most important 
thing to remember is that communication is a two-
way process. Both sides must be involved in this pro-
cess. There must be a giver and a receiver, a speaker 
and a listener. If one of the two sides is not function-
ing properly, business communication will break 
down. 

Effective communication combines verbal and 
non-verbal forms (Scheming & Mason, 2013). Verbal 
and non-verbal communication is equally important 
in mentoring. It is crucial to have a good understand-
ing of the information transmitted and received dur-
ing communication. According to Kaul (2015), verbal 
and non-verbal information must be adequate to 
each other because if the verbal information provided 
is “denied” by the body or eye movements, it can 
impair successful communication. Verbal communi-
cation uses words in conversation or speech to pro-
voke mentors’ and mentees’ feelings, specific emotions 
and distinct functions in their comments to penetrate 
mentors and mentees instead of non-verbal commu-
nication, which is wordless communication (Lustig  
& Koester, 2010). 

Verbal communication requires asking ques-
tions, listening carefully, trying to understand the 
mentee’s concerns or needs, demonstrating a caring 
attitude, remaining open-minded, and helping to 
solve problems. There are many communication skills 
that mentors can utilise to effectively communicate 
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with mentees, including (I-TECH Clinical Mentoring 
Toolkit, etc.): active listening, emotional perception 
and stress/conflict management, asking questions 
and formulating sentences and giving and receiving 
feedback. 

Mentors are more able to use self-awareness, 
connect with mentees, handle the intensity of the 
relationship, accurately assess the feelings of mentees, 
encourage mentee reflections on actions, utilise per-
sonal emotions and draw on them to be effective 
mentors, challenge mentees to deal with negative 
emotions, help mentees with character development, 
express empathy for mentees, exhibit good role mod-
elling, urge mentees to reflect on learning and man-
age emotions. Mentees are more able to use 
self-awareness and understand emotions, be open 
and honest, listen and reflect, respect the advice of 
mentors and ask for help and manage emotions and 
stress. Mentees know that mentors understand how 
they feel and that their feelings are respected and 
valued (Opengart & Bierema, 2015).

Skills to give and receive feedback provide a sys-
tematic approach to developing better relationships, 
learning and improving performance and staying on 
track and achieving goals (Hattie & Timperley, 2005). 

Non-verbal communication in mentoring helps 
to create a better image of oneself; understanding the 
non-verbal cues of the mentee will help the mentor 
communicate more effectively; helps to discover the 
mentee’s true feelings towards their mentor and the 
mentor’s words (Pfund et al., 2013). The mentee uses 
positive body language and non-verbal signals to 
demonstrate openness and undivided attention. In a 
great variety of situations, mentors and mentees can 
achieve their purpose more easily by improving the 
accuracy and effectiveness of their non-verbal com-
munication (Leathers & Eaves, 2016). 

A communication channel is the technical (or 
formal) side of the communication process that 
allows people to transfer information from the sender 
to the receiver and vice versa. A communication 
channel includes all the means for the creation and 
acceptance of a message, i.e., signs, language (includ-
ing body language), codes, technical devices etc. 
(Sanina et al., 2017).

Communication channels and tools play a key 
role in the communication process while mentoring. 
The channel is the formal means of communication 
through which the sender’s message travels, whether 
oral, written, electronic or otherwise. Choosing the 
right means or channels for the delivery of the mes-
sage is essential for meaningful communication. 

Fiske (2002) defined a channel as a physical means by 
which a signal (i.e., information) is transmitted and 
suggested dividing tools into three main categories, 
i.e., presentation tools — voice (intonation, pauses 
and logical accents), face and body; representative 
tools — books, pictures, photos, writing, architecture, 
interior etc.; mechanical tools — phone, radio, televi-
sion and the Internet. The principle characteristics for 
understanding various communication channels are 
as follows (Sanina et al., 2017): reliability — a measure 
of certainty that the channel will function, meaning 
the likelihood that the communicative content (i.e., 
feedback or information) will be delivered; speed — 
how fast it is possible to obtain a result from com-
munication, meaning either that information is 
delivered or a response is received; effectiveness — 
choosing the right channel or a combination of chan-
nels to solve a particular problem and to increase 
organisational development.

The communication effectiveness depends on the 
choice of the information channel. A particular chan-
nel could be a preferred option in certain situations 
or totally ignored in other circumstances. Channels 
can be used separately or combined with each other 
(Sanina et al., 2017). The most effective communica-
tion is face-to-face contact. The effectiveness of such 
communication is enhanced for two reasons: first, 
both verbal and non-verbal information is exchanged, 
and second, there is feedback. A less efficient channel 
is described by George and Jones (2012) as “verbal 
communication transmitted electronically”. The 
authors refer to this channel as the telephone and 
videoconferencing, where communicators can trans-
mit verbal information, some non-verbal information 
(tone of voice, intonation) and feedback. These 
authors consider e-mail to be an even more ineffec-
tive communication channel, depending on whether 
the e-mail message has a precise destination or not. 
The least reliable communication channel is written 
communication: newsletters, standard messages etc. 

Communication is the primary relationship tool 
in organising the relationship between the mentor 
and the mentee. Effective communication is critical 
to different levels of employees and representatives in 
various fields. Failure to communicate effectively may 
cause miscommunication, distrust, anger, inefficiency 
and other negative outcomes. Effective communica-
tion promotes motivation and builds staff culture, 
while poor communication creates dissatisfaction 
(Tyler, 2016). Effective communication, by minimis-
ing strikes and lockouts, enhances intra-organisa-
tional relationships (Kelvin-Iloafu, 2016). Effective 
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communication and stakeholder engagement 
requires recognition that the subject of all the pro-
cesses and lists are people and they cannot be catego-
rised in the same way as inanimate objects (Bourne, 
2016). 

Three critical components of effective and quali-
tative communication — trust, transparency and 
active listening — build the relationship necessary to 
engage in challenging conversations (Salamondra, 
2021). 

Research on interpersonal communication has 
changed the communication perspective. It does not 
refer to people as senders and receivers but as com-
municators (Lane, 2016). Accordingly, people 
involved in the communication process both send 
and receive messages. The Transactional Model of 
Communication (TMC) forms the basis for many 
interpersonal communication theories (Barnlund, 
2017; Stuart, Sarow & Stuart, 2007). It assumes that 
communication between two or more entities is 
dynamic, process-oriented and adapted or appropri-
ated according to the context of the transaction. 
Communication involves the channel of communica-
tion (e.g., telephone, e-mail or letter), the source of 
communicators (e.g., interpersonal or impersonal), 
language (e.g., native or second) and the message 
type (e.g., mode of transmission and image, video, 
text or other). Social, relational, and cultural contexts 
also drive the transactional process of communica-
tion.

Furthermore, from a social psychology perspec-
tive, communication encompasses several extra-lin-
guistic functions aimed at achieving such goals as 
persuasion, bargaining, dating, instruction, delibera-
tion and flattery (Fig. 1). 

The ultimate goal of communicator C’s commu-
nicative actions is not just to enable receiver R to 
decode the symbolic message S as accurately and 
faithfully as possible, as in Shannon and Weaver’s 
(1949) classical theoretical framework. Nor is the 
goal to conserve the logical truth value of the propo-
sitions inherent in S, as in propositional logic. Rather, 
the actual goal is for C to move R somewhere relative 
to a communication goal or reference topic T (e.g., to 
move R to do someone a favour, to buy a product, or 
to come to a party or a date, to share an idea or emo-
tion etc.).

The development of a mentoring relationship 
depends on the perceptions and activities of both the 
mentor and mentee. If one or the other does not 
choose to engage actively, then the relationship will 
unlikely be as effective (Rosselot-Merritt & Bloch, 
2020). Theoretical literature stresses the importance 
of two-way communication to make mentoring rela-
tionships work. For mentoring to be effective, men-
tees must be confident enough to manage the 
relationship and communicate openly with the men-
tor so that the relationship can be mutually beneficial. 
Two-way communication aims at information 
exchange by means of dialogue between the mentor 
and the mentee. It requires the sender of the informa-
tion to listen to the experience of the mentee. It is 
called symmetrical communication and implies that 
the organisation (here, the mentor or the sender of 
information) reflects on its own policies and behav-
iour after considering the public’s views (Won-
neberger & Jacobs, 2016). 

Mentoring service could be characterised as 
bilateral “communicative relations” that consist of 
verbal and non-verbal behaviour and whose goal is to 

Fig. 1. General framework for the analysis of social communication processes
Source: (Fiedler, 2011, p. 4).
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offer or request assistance. Performing this dialogue 
communication, mentors develop and give relevant 
messages that are referred to as specific communica-
tive behaviour or one party’s action aimed at benefit-
ting someone or helping others (Burleson et al., 
2002). If mentors encourage mentees to feel comfort-
able communicating with them, especially at the 
beginning of the mentoring relationship, this can set 
a positive tone for future communication (Rosselot-
Merritt & Bloch, 2020).

1.3. Barriers to mentor–mentee  
communication 

Communication barriers are defined as obstacles 
and factors disturbing the communication process 
and, therefore, making communication incomplete 
and ineffective (Scheming & Mason, 2013). Commu-
nication barriers lead to miscommunication and 
cause problems in the course of this process, such as 
causing defensive reactions, cutting off further com-
munication, diminishing chances to identify options, 
and resulting in confusion or misunderstanding 
(Scheming & Mason, 2013). 

Communication barriers can be external to par-
ticipants, intrapersonal and interpersonal (Moore, 
2013). External barriers can include organisational 
structure and available technology. Intrapersonal 
barriers involve such issues as personality, level of 
knowledge and emotional state. Interpersonal obsta-
cles include the credibility of the sender as perceived 
by the receiver. 

Communication between mentees and mentors 
must be based on honesty and professionalism to 
maintain an excellent inner climate. With a good 
relationship, communication with mentees is more 
sincere. Verbal barriers to communication that 
should be avoided include (Pfund et al., 2013) moral-
ising, arguing, preaching, storytelling, blocking com-
munication and talking too much.

Examples of non-verbal barriers to communica-
tion include shuffling papers, not looking directly at 
the mentee when they are speaking, and allowing 
interruptions or distractions. These barriers may lead 
to poor sharing of information, fewer questions being 
asked by the mentee, difficulty in understanding 
problems, uncomfortable situations and a lack of 
motivation on the part of the mentee.

Personal communication barriers relate to the 
human aspects of communication: the climate of 
relationships, values and attitudes. The following 

main personal barriers can be identified (Eisenberg, 
2010; Jucevičienė, 1996):
• Different perceptions. If people have different 

value systems, they are likely to receive and inter-
pret the same information differently. Some typi-
cal differences can be identified, such as different 
areas of expertise, different interests, needs, 
emotional state, different experiences and differ-
ent social attitudes.

• Semantic barriers. Information is encoded using 
words. However, individual words can have dif-
ferent meanings for different people. Therefore, 
information can be interpreted differently.

• Non-verbal barriers. Verbal transmission of 
information is often accompanied by non-verbal 
interference, which can reinforce the impression 
or completely change the meaning of spoken 
words. Different cultural traditions play a very 
important role here. Different interpretations of 
certain gestures or actions can completely distort 
the meaning of the message.

• Poor feedback. This can arise for several reasons. 
It can range from a failure to listen, a fear of 
appearing incompetent, to a poor relationship, 
etc.
Hence, to overcome communication difficulties, 

it is advisable to present information in a way that is 
easy for the recipient to understand and use clear and 
understandable words. Also, it is important to antici-
pate the reaction of the recipient, get familiarised 
with the recipient of the communication, research 
his/her needs and avoid intermediaries. The sender of 
the information must choose the most appropriate 
transmission channel to minimise the distortion pos-
sibility. To avoid distortion, it is advisable to have  
a feedback loop with the information recipient. 

2. Research methodology 

The research objective was implemented by 
means of conducting quantitative research. The 
research was conducted under the project Develop-
ment and Introduction of a Communication Compe-
tencies Model for Enhancing and Maintaining  
a Business Mentor Network (DICCMEM), financed 
by the program Erasmus+, KA203 — Strategic Part-
nerships for Higher Education. The research was 
conducted among all project partners.

The research process consisted of three stages, 
involving answering the research questions (Fig. 2). 
The first stage involved quantitative research con-
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ducted in four Central and Eastern European coun-
tries (Bulgaria, Poland, Latvia and Lithuania) and 
Italy using the CAWI (Computer Assisted Web 
Interviews) technique. The research tool was based 
on the theoretical model of communication in men-
toring developed by Rollnik-Sadowska, Glińska and 
Ryciuk (2022), which consists of three basic compo-
nents, i.e., channels and tools of communication 
(oral, written and non-verbal), content creation 
(information veracity, information clarity, provision 
of solicited information only, information complete-
ness and regular updating, and speed of response) 
and levels of social engagement in the mentoring 
process (information, consultation, involvement and 
co-decision). 

The research constructs comprised a total of 38 
items (observable variables) and were divided into six 
groups related to oral channels and tools of commu-
nication, written channels and tools of communica-
tion, non-verbal channels and tools of communication, 
content creation, social engagement in the mentoring 
process, the effectiveness of communication (Table 
1). To evaluate each item in the questionnaire, a five-
level scale was used from “very unimportant” (1) to 
“very important” (5).

The structured questionnaire was sent to mentors 
who were qualified for the study in accordance with 
the adopted definition, in which the mentor is an 
experienced entrepreneur or manager with accumu-
lated knowledge in entrepreneurship and who, with-

 

 
Fig. 1. General framework for the analysis of social communication processes 

Source: (Fiedler, 2011, p. 4). 

 
 

 
Fig. 2. Stages of the research process 

 

1

•CAWI
•638  respondents, 5 countries

2

•Exploratory Factor Analysis (EFA)
•Reliability analysis
•Factors affecting the effectiveness of communication in the mentoring 
services (RQ1)

3

•Mann–Whitney U Test, Kruskal–Wallis H Test, pair-wise comparisons
•International comparisons  (RQ2)

Fig. 2. Stages of the research process

out consideration and willingly, devotes their time, 
experience and suggestions to help the new entrepre-
neur, who is oriented in the business environment. 
The mentor listens, asks questions, challenges the 
mentee’s goals, studies, gives advice and shares their 
experience and contacts (Rollnik-Sadowska et al., 
2021). The mentees were identified for the study by 
the mentors participating in CAWI, who had handed 
the questionnaires to the cooperating mentees.

 The sample was selected in a quota-random way, 
and its structure (after removing the records with 
missing data) is presented in Table 2. The research 
was conducted among 638 respondents from Poland 
(213 respondents), Bulgaria (115 respondents), Lat-
via (102 respondents), Lithuania (106 respondents) 
and Italy (102 respondents). The structure of the 
respondents in terms of their status in the mentoring 
process is balanced since about 52 % of the sample 
represents mentors, and 48 % are mentees. 33 % of 
the respondents were from Poland, 18 % from Bul-
garia, and 16 % each from Lithuania, Latvia and Italy. 
The age structure indicates that almost 33 % of the 
respondents were below 30 years of age, 26 % were 
30–40, 25 % were 41–50, and 16 % were over 50. The 
educational background of the majority of the 
respondents (66 %) is non-technical.

In the second stage of the research process, the 
Exploratory Factor Analysis (EFA) and reliability 
analysis were performed. The aim of EFA was to 
obtain a minimum number of factors that include the 
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maximum possible amount of information contained 
in the original variables used in the model and with 
the greatest possible reliability (Rossoni et al., 2016). 
The reliability analysis for each extracted factor was 
made using Cronbach’s alpha.

In the third stage, an analysis was carried out to 
identify statistically significant differences between 
individual countries in terms of factors influencing 
the effectiveness of communication. The Kruskal–
Wallis H Test and the Mann–Whitney U Test, as well 
as pair-wise comparisons, were used to answer the 
second research question.

3. Research results

3.1. Factors affecting communication in 
the mentor–mentee relationship 

Six items were excluded out of a total of 38 
observable variables due to factor loadings below 0.5. 
As a result, 32 aspects describing the communication 
process became the basis for further analysis. To 
identify the structure of data and reduce the number 
of variables and observable variables, the Exploratory 
Factor Analysis (EFA) was performed. 

The final rotated factor matrix for EFA is pre-
sented in Table 3. The use of EFA enabled identifying 
nine factors related to the specificity of communica-
tion in the mentoring process, namely:

1.  Factor 1 (F1): Mentor traits.
2.  Factor 2 (F2): Non-verbal communication. 
3.  Factor 3 (F3): Barriers to communication.
4.  Factor 4 (F4): Written communication.
5.  Factor 5 (F5): Online communication.
6.  Factor 6 (F6): Quality of content.

Tab. 1. Communication model observable variables

Oral channels and tools of communication

Face-to-face conversation 

Face-to-face group meeting

Phone call

Video or audioconference

Written channels and tools of communication

Written letters and memos

Reports

Presentations 

Manuals 

Notices and announcements

E-mail

Newsletter

Internal communication platforms

Document sharing software

Internal podcasts

Internal social media 

Blog 

Non-verbal

Facial expressions

Look and eye contact

Gestures

Posture and body orientation 

Voice intonation

Physical distance

Content creation

Information veracity 

Information clarity

Provision of solicited information only

Information completeness

Information regular updating

Speed of response

Social engagement

Information

Consulting

Engagement

Co-decision

Effectiveness of communication

Content is understood

The message leads to a specific action

Decisions made about the issue

The goal of the meeting has been reached 

The goal of the mentoring process has been reached

Emotional support gained

Tab. 2. Structure of respondents [ %]

Status
Mentor 52.4

Mentee 47.6

Country

Bulgaria 18.0

Poland 33.4

Latvia 16.0

Italy 16.0

Lithuania 16.6

Age

Below 30 years old 32.6

30 – 40 years old 25.9

41 – 50 years old 25.5

51 and more years old 16.0

Educational 

background

Technical 34.5

Non-technical 65.5
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Tab. 3. Factor loadings — EFA results 

Factor name Variable
Factor

1 2 3 4 5 6 7 8 9

1. Mentor traits 

α=0.90

Mentor age 0.872

Mentor sex 0.866

Mentor nationality 0.851

Mentor ideological views 0.738

Mentor social status 0.720

2. Non-verbal 

communication 

α=0.83

Gestures 0.807

Posture and body orientation 0.795

Look and eye contact 0.704

Facial expressions 0.646

Voice intonation 0.512

3. Barriers to com-

munication 

α=0.79

Semantic barriers and ob-

stacles

0.679

Stylistic barriers and ob-

stacles

0.654

Phonematic barriers and 

obstacles

0.614

Psychophysiological barriers 0.603

Social barriers and obstacles 0.574

Logical barriers and obstacles 0.573

4. Written com-

munication 

α=0.72

Reports 0.671

Presentations 0.623

Written letters and memos 0.593

Manuals 0.515

5. Online commu-

nication 

α=0.70

E-mail 0.686

Internal social media 0.671

Document sharing software 0.618

6. Quality of 

content 

α=0.73

Information veracity 0.674

Information clarity 0.609

Information completeness 0.569

Information regular updating 0.554

7. Content pro-

cessing 

α=0.69

Filtration 0.614

Attitude to the communicator 0.610

Source reliability 0.602

Selective listening 0.573

8. Mentor’s 

personal back-

ground 

α=0.66

Openness 0.769

Honesty
0.546

1.  Mentor profes-

sional back-

ground 

α=0.64

Experience 0.750

Education
0.554

Extraction Method: Principal Axis Factoring. 

Rotation Method: Promax with Kaiser Normalisation.

a. Rotation converged in 7 iterations.
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7.  Factor 7 (F7): Content processing.
8.  Factor 8 (F8): Mentor’s personal background.
9.  Factor 9 (F9): Mentor professional back-

ground.
In the next step, the reliability analysis for each 

extracted factor was conducted using Cronbach’s 
alpha coefficient (Table 4). In all cases, the result is 
higher than the desired value of 0.60–0.70 (Nunnally, 
Bernstein, 1994), and it is particularly acceptable for 
social science research (Greene, 2008).

3.2.  Comparison between countries

With regard to RQ2, it is particularly important 
to capture the differences between the countries par-
ticipating in the survey. Table 5 summarises the 
descriptive statistics of each extracted factor. The 
results show differences in the perception of individ-
ual factors in the analysed countries, indicating the 
need for an in-depth analysis of differences between 
countries.

The first test used for intergroup comparisons 
was Kruskal–Wallis H Test (Table 6). It is a non-para-
metric test verifying if one of the samples is different 
from the other. For this research, the country was 
selected as a grouping variable. The results of the 
Kruskal–Wallis test prove significant country differ-
ences for all nine factors.

The Kruskal–Wallis Test does not identify where 
or how many differences actually occur. Therefore,  
a test procedure for making pair-wise comparisons is 
needed (Ostertagova et al., 2014). Pair-wise compari-
sons between countries ensure answering the ques-
tion as to which of the analysed groups differ from 
each other (Appendix 1). The perception of the sig-
nificance of F1 (mentor traits) differed in such pairs 

Tab. 4. Reliability analysis

Factor Mean
Standard 

Deviation
Minimum Maximum

Number 

of Items

Cron-

bach’s 

Alpha (α)

1. Mentor traits 2.25 0.92 1.00 5.00 5 0.90

2. Non-verbal communication 4.22 0.58 2.20 5.00 5 0.83

3. Barriers to communication 3.45 0.71 1.00 5.00 6 0.79

4. Written communication 3.67 0.69 1.00 5.00 4 0.72

5. Online communication 3.47 0.81 1.00 5.00 3 0.70

6. Quality of content 4.46 0.51 2.75 5.00 4 0.73

7. Content processing 3.96 0.65 1.00 5.00 4 0.69

8. Mentor’s personal background 4.33 0.62 1.50 5.00 2 0.66

9. Mentor’s professional back-

ground
3.70 0.89 1.00 5.00 2 0.64

of countries as Lithuania and Bulgaria, Lithuania and 
Italy, Poland and Latvia, Poland and Bulgaria and 
Poland and Italy. F2 (non-verbal communication) 
was perceived differently in the following pairs of 
countries: Italy and Latvia, Italy and Poland, Italy and 
Lithuania, Italy and Bulgaria, as well as Latvia and 
Bulgaria. Factor F3 (barriers of communication) 
aroused different approaches in Bulgaria and Italy, 
Bulgaria and Poland, Bulgaria and Latvia, Bulgaria 
and Lithuania, Italy and Poland, Italy and Latvia, Italy 
and Lithuania, Poland and Latvia, and Poland and 
Lithuania. In terms of F4 (written communication), 
the differences in perception of significance were 
identified for Italy and Latvia, Italy and Lithuania, 
Italy and Poland, Italy and Bulgaria, Latvia and Bul-
garia, and Latvia and Poland. In terms of F5 (online 
communication), the differences were noticed in 
pairs Poland and Italy, Poland and Latvia, Poland and 
Bulgaria, Poland and Lithuania, as well as Italy and 
Bulgaria, Italy and Lithuania, Latvia and Bulgaria, 
Latvia and Lithuania. F6 (quality of content) aroused 
differences in the perception of significance in the 
following pairs of countries: Italy and Poland, Italy 
and Latvia, Italy and Lithuania, and Italy and Bul-
garia. F7 (content processing) differed in terms of 
factor significance in Latvia and Bulgaria, Latvia and 
Lithuania, Latvia and Poland, Italy and Lithuania, 
and Italy and Poland. F8, which concerned the men-
tor’s personal background, produced different opin-
ions in Italy and Bulgaria, Italy and Latvia, Italy and 
Poland, Lithuania and Latvia, Lithuania and Poland. 
F9 (mentor professional background) differed only in 
one pair, i.e., Poland and Italy.

A box and whisker plot can also help in interpret-
ing the data (Appendix 2). The box and whisker plot 
displaying the distribution of the data shows the val-
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Tab. 5. Descriptive statistics of extracted factors — differences among countries

Country F1 F2 F3 F4 F5 F6 F7 F8 F9

Bulgaria

Mean 2.38 4.42 2.81 3.84 3.95 4.62 3.88 4.38 3.69

Standard deviation 0.90 0.56 0.67 0.57 0.55 0.49 0.90 0.59 0.94

Minimum 1.00 3.00 1.00 2.25 2.33 3.00 2.00 3.00 1.00

Maximum 4.20 5.00 4.50 5.00 5.00 5.00 5.00 5.00 5.00

Poland

Mean 2.08 4.26 3.56 3.93 2.92 4.52 4.14 4.47 3.62

Standard deviation 0.95 0.53 0.64 0.63 0.82 0.43 0.53 0.62 0.87

Minimum 1.00 3.00 2.00 1.00 1.00 3.00 1.00 2.00 1.00

Maximum 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Latvia

Mean 2.43 4.15 3.78 3.50 3.57 4.49 3.66 4.45 3.75

Standard deviation 1.11 0.70 0.63 0.65 0.72 0.49 0.60 0.57 0.95

Minimum 1.00 2.20 2.00 1.00 1.00 2.75 1.50 1.50 1.00

Maximum 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Italy

Mean 2.53 3.92 3.16 3.09 3.40 3.95 3.83 4.05 3.93

Standard deviation 0.44 0.49 0.38 0.49 0.52 0.50 0.52 0.45 0.78

Minimum 1.00 2.80 2.00 2.00 2.00 2.75 2.75 3.00 1.50

Maximum 3.80 5.00 4.17 4.50 4.67 5.00 5.00 5.00 5.00

Lithuania

Mean 2.03 4.29 3.86 3.71 4.04 4.63 4.11 4.16 3.59

Standard deviation 0.91 0.56 0.61 0.73 0.61 0.39 0.58 0.71 0.91

Minimum 1.00 3.00 2.33 1.00 2.00 3.50 2.75 2.00 1.00

Maximum 4.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

ues of the 25th percentile, median (50th percentile), 
and 75th percentile, minimum and maximum for  
all factors in all the analysed countries. The length of 
the box presents an interquartile range — the differ-
ence between the 25th percentile and the 75th per-
centile (the range of central 50 % of the data), with a 
square marking the median value. The length of the 
whiskers depends on the minimum and maximum 
data values.

The box plot shows that the median value for F1 
is the lowest in Poland and Lithuania and the highest 
for Bulgaria and Italy and that in Italy, values are 
more concentrated around the median (taller boxes 
imply more variable data). Especially in the case of 
Poland, the maximum value is far away from the 
median, showing less consistency in results. For F2, 
F4, F6 and F8, the median values are the lowest in 
Italy. 

However, the values for Italy are usually more 
consistent around the centre values and more sym-
metrical. For F3, the median value is the lowest in 
Bulgaria; for F5, it is the lowest in Poland; for F7, it is 
the lowest in Italy and Latvia; and for F9, the median 
has equal value in all the analysed countries. The 
respondents have the lowest opinion dispersion in 
the case of F3 in all countries. In the case of F8, the 
opinions concentrate around maximum values, with 

some different opinions, especially in the case of Lat-
via. 

In Bulgaria, Poland and Latvia, the most impor-
tant factors in mentor–mentee communication are F6 
(quality of content), F2 (non-verbal communication) 
and F8 (mentor’s personal background). An identical 
situation is in Lithuania; however, for this country, F7 
(content processing) is also of the same importance 
as F2 and F6. In Italy, all factors were evaluated by the 
respondents lower than in Central and Eastern Euro-
pean countries, and the differences between the 
assessment of factors are smaller — F8, F6 and F2, as 
well as F7 and F9, were assessed comparably.

As two different groups of participants of the 
mentoring services were among respondents, the 
analysis of differences between mentors and mentees 
was conducted, and it was based on the non-paramet-
ric Mann–Whitney U Test. The results of the test 
confirmed statistically significant differences between 
mentors and mentees for the entire sample in the case 
of factors describing the channels of communication 
such as Factor 2 (non-verbal communication) and 
Factor 4 (written communication) — it was 
U=45669.500, p<0.05 and U=45669.500, p<0.05, 
respectively (Appendix 3). In all other factors, statis-
tical differences between mentors and mentees were 
insignificant. 
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Tab. 6. Results of Kruskal–Wallis H Test (country as a grouping variable)

Factor
Country N Mean Rank Sum Rang Kruskal–Wallis Test 

Statistics

F1

Bulgaria 115 349.83 40230.50

Poland 213 282.77 60229.00 Chi-Square 30.13

Latvia 102 346.96 35389.50 df 4

Italy 102 378.39 38595.50 Asymp. Sig. 0.00

Lithuania 106 277.33 29396.50

F2

Bulgaria 115 383.09 44055.50

Poland 213 328.97 70071.50 Chi-Square 46.31

Latvia 102 305.85 31196.50 df 4

Italy 102 220.68 22509.00 Asymp. Sig. 0.00

Lithuania 106 339.70 36008.50

F3

Bulgaria 115 161.81 18608.00

Poland 213 348.41 74211.00 Chi-Square 173.86

Latvia 102 410.82 41904.00 df 4

Italy 102 233.65 23832.50 Asymp. Sig. 0.00

Lithuania 106 427.22 45285.50

F4

Bulgaria 115 364.71 41942.00

Poland 213 391.06 83295.50 Chi-Square 133.97

Latvia 102 271.55 27698.00 df 4

Italy 102 150.76 15378.00 Asymp. Sig. 0.00

Lithuania 106 335.17 35527.50

F5

Bulgaria 115 432.99 49794.00

Poland 213 197.38 42041.00 Chi-Square 200.21

Latvia 102 341.43 34826.00 df 4

Italy 102 286.87 29261.00 Asymp. Sig. 0.00

Lithuania 106 452.07 47919.00

F6

Bulgaria 115 386.47 44444.50

Poland 213 330.00 70291.00 Chi-Square 116.47

Latvia 102 330.17 33677.00 df 4

Italy 102 151.03 15405.50 Asymp. Sig. 0.00

Lithuania 106 377.58 40023.00

F7

Bulgaria 115 315.15 44444.50

Poland 213 372.02 70291.00 Chi-Square 55.56

Latvia 102 230.07 33677.00 df 4

Italy 102 265.09 15405.50 Asymp. Sig. 0.00

Lithuania 106 357.09 40023.00

F8

Bulgaria 115 330.75 38036.50

Poland 213 367.22 78217.00 Chi-Square 57.26

Latvia 102 350.00 35700.50 df 4

Italy 102 219.07 22345.50 Asymp. Sig. 0.00

Lithuania 106 278.69 29541.50

F9

Bulgaria 115 319.03 36688.50

Poland 213 300.98 64109.50 Chi-Square 10.02

Latvia 102 336.34 34307.00 df 4

Italy 102 362.10 36934.50 Asymp. Sig. 0.04

Lithuania 106 300.01 31801.50
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In the next step, the differences between mentors 
and mentees in individual countries were analysed. 
Significant differences are noticed for Latvia — F2 
(non-verbal communication) and F7 (content pro-
cessing), Italy — F1 (mentor traits), F3 (barriers of 
communication), F6 (quality of content) and F9 
(mentor’s personal background), and Lithuania — F3 
(barriers of communication) and F4 (written com-
munication) (Table 7).

4. Discussion of the results

Mentorship is considered an integral part of fos-
tering entrepreneurship and innovations. It supports 
the learning and development process in various 
domains. Therefore, the quality of mentor–mentee 
communication can affect learning, particularly any 
disparity in their expectations. The factors affecting 
this relationship have been the subject of research for 
many years. Hodges (Hodges, 2009) recognised the 
following factors that can have a negative influence 
on mentoring: poor communication, differing expec-
tations between the mentor and the mentee, a lack of 
trust and a lack of appreciation of everyday life cir-
cumstances that affect each person. On the contrary, 
as factors that can help to prevent or counteract 
problems in the relationship, the author recognised 
the use of learning contracts, formulation of ground 
rules, tracking mentees’ progress and a discussion of 
the expectations of the mentor and the mentee. 

A study conducted in 2000 (Stanulis et al., 2000) 
found that an effective mentoring relationship, where 
both participants feel comfortable, could be achieved 
by using such strategies as reciprocal activities, reflec-
tions and being versatile, among others, that works 
effectively for both the mentor and the mentee.

Qureshi (2018) conducted a semi-structured 
survey regarding mentor–mentee relationship details. 
The research concluded that the most important 
strengthening concepts in this communication are 
creating a positive environment, taking initiative, 
giving customised support, in-depth answers, posi-
tive encouragement, being accessible, etc. 

A detailed interview with university lecturers 
from the USA was conducted in 2013 (Straus et al., 
2013). It reports the following characteristics of effec-
tive mentors: altruism, active listening, honesty, 
trustworthiness, having substantial professional and 
mentorship experience, as well as being accessible 
and able to identify and support the development of 
potential strengths and skills in their mentees. In 

addition, the characteristics of effective mentees were 
also identified. They should be open to feedback and 
be active listeners, be respectful of their mentor’s 
input and time, be responsible, pay attention to time-
lines, and take responsibility for “driving the relation-
ship”.

A recent study (Parija, 2021) examined factors 
for effective mentor–mentee communication.  
The following factors were enumerated as the most 
important: active listening, either verbal or  
non-verbal, which includes a focused conversation 
on the set goals, paraphrasing and summarising the 
salient points shared by the mentee, asking open-
ended questions to obtain additional information, 
disclosing relevant self-experiences, etc., as well as 
feedback and reflection. The following negative fac-
tors that hinder communication were identified: 
unnecessary arguments, talking about irrelevant 
things or the mentor dominating the interaction, pas-
sive listening, and being judgmental of the mentee’s 
behaviour.

Another study (Afolabi, 2021) that surveyed 
mentor–mentee relationships revealed that the main 
characteristics identified as qualities of a good men-
tor are teaching, listening attentively and communi-
cating effectively. The following characteristics of a 
good mentor were reported as crucial: the ability to 
teach, attentive listening and effective communica-
tion, flexibility and openness to suggestions, support-
iveness, excellent leadership qualities, supportiveness, 
etc. Among the negative factors affecting communi-
cation, the following were considered: a clash of per-
sonalities, unrealistic expectations, arguments and 
conflicts, too much workload on one party, bringing 
personal problems into the relationship, etc.

All these previous surveys conducted in various 
countries to a great extent comply with the majority 
of findings of this research. In all five analysed coun-
tries, both verbal and non-verbal communication 
methods are considered important in most of the 
variants. However, in some countries, significant dif-
ferences in the perceived importance of the factors 
between mentors and mentees were found. This is 
also confirmed, e.g., by a comparative analysis of 
Latvia and Lithuania (Bartuševičienė et al., 2021), 
which showed that the assessment of communication 
elements (communication channels, content creation 
through communication, various communication 
skills and communication barriers) usually differed 
significantly between Lithuanian and Latvian men-
tors and mentees, and this may have been influenced 
by a different number of respondents by age, Latvian 
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respondents being more concentrated in one field of 
activity (agriculture) while Lithuanian respondents 
representing more different fields. All the conducted 
studies confirm that the mentor’s personality and 
capabilities are also critical factors for successful 
mentorship, along with professional skills and knowl-
edge. This research confirms the results of the previ-
ous examinations, showing that emotional intelligence 
is critical for successful mentorship activities. Both 
mentors and mentees should be able to manage their 
feelings and have proper expectations for mentorship 
results. In addition, they both should be motivated to 
a sufficient degree to maintain such a long-run rela-
tionship, the results of which would be seen in the 
future.

Conclusions

The conducted research shows that the mentor-
ing service is determined by various factors, where 
their perception depends on the specificity of the 
country in which mentoring is conducted. Factors 
influencing communication in the mentor–mentee 
relationship are mentor traits, mentor’s personal 
background, mentor’s professional background, non-
verbal communication channels, barriers to commu-
nication, written communication channels, online 
communication, quality of content, and the ability of 
content processing by the mentee.

Research results prove significant differences 
among countries for all nine factors. F2 (non-verbal 
communication), F4 (written communication) and 
F6 (quality of content) were perceived differently in 
Italy and all the analysed CEE countries. F3 (barriers 
to communication) differed in Bulgaria and the 
remaining four countries. F5 (online communica-
tion) was perceived differently in Poland and the rest 
of the countries. The most similar opinions in all the 
analysed countries about factor importance were 
represented for F9 (mentor’s professional back-
ground).

Not only the country in which mentoring is 
conducted determines the different perceptions of 
the importance of factors influencing the mentoring 
process, but also the role played by the participant in 
the mentoring relationship. Some statistically signifi-
cant differences were noticed between mentors and 
mentees for the entire sample in the case of factors 
describing such channels of communication as F2 
(non-verbal communication) and F4 (written com-
munication).

As a direction for future research, it can be rec-
ommended to conduct more detailed studies con-
cerning factors of the communication process among 
mentors and mentees in such countries as Lithuania, 
Latvia or Italy by developing separate models (or 
EFA) for mentors and mentees. Significant differences 
were identified for those countries in the perception 
of the importance of factors by mentors and mentees. 
In addition, research on the determinants of the 
mentoring process should also include other elements 
that may differentiate the approach to identified fac-
tors, such as age or the type of education of mentors 
and mentees.
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Appendix 2  
Box and whisker plots for comparisons among countries 
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Appendix 3 

Mann–Whitney U Test results — differences between mentors and mentees in the analysed countries, the entire research sample 

FACTOR STATUS N MEAN RANK SUM OF RANKS TEST STATISTICS 

F1 
Mentor 334 328.64 109765.00 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

47716,000 

0.187 Mentee 304 309.46 94076.00 

F2 
Mentor 334 334.76 111811.50 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

45669.500 

0.027 Mentee 304 302.73 92029.50 

F3 
Mentor 334 325.68 108778.50 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

48702.500 

0.373 Mentee 304 312.71 95062.50 

F4 
Mentor 334 302.30 100968.50 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

45023.500 

0.013 Mentee 304 338.40 102872.50 

F5 
Mentor 334 327.02 109225.50 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

48255.500 

0.276 Mentee 304 311.24 94615.50 

F6 
Mentor 334 313.27 104631.00 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

48686.000 

0.361 Mentee 304 326.35 99210.00 

F7 
Mentor 334 323.50 108050.50 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

49430.500 

0.562 Mentee 304 315.10 95790.50 

F8 
Mentor 334 309.72 103445.00 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

47500.000 

0.144 Mentee 304 330.25 100396.00 

F9 
Mentor 334 330.69 110450.50 Mann-Whitney U 

Asymp. Sig. (2-tailed) 

47030.500 

0.101 Mentee 304 307.21 93390.50 

 

Appendix 3
Mann–Whitney U Test results — differences between mentors and mentees in the analysed 
countries, the entire research sample
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A B S T R A C T
This study aims to assess the lecturers’ opinions about the use of e-learning tools to 
support distance and blended learning in higher education in Portugal, evidently 
reinforced by the COVID-19 pandemic. This research was based on a qualitative 
methodology, specifically, a focus group with professors from five higher education 
institutions from different geographical areas in Portugal. The obtained results were 
analysed along four main dimensions: (1) the level of knowledge of e-learning tools, 
(2) the reasons for using or (3) not using them, and, finally, (4) the opinion of lecturers 
on the student assessment process using these tools. The results showed that in 
addition to the concerns with smooth running classes and the appropriate delivery of 
the syllabus, the lecturers considered the transition to the e-learning context to have 
been easy. They noted a high level of literacy in the used tools, believed in the 
continued use of e-learning in the post-pandemic context, indicated several advantages 
for those involved in the e-learning context and a majority of limitations related to the 
time required for the adoption of more tools; and, finally, underlined the student 
assessment issue, which was pointed out as the most sensitive topic in the whole 
e-learning context. The study informed on the lecturers’ perspective on e-learning and 
the used tools and provided insight into their perceived usefulness and benefits for 
lecturers and students. An especially strong concern was verified on the part of 
lecturers to optimise e-learning tools to provide better knowledge delivery to students.
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Introduction 

Although some studies are available on the adop-
tion of e-learning tools in higher education, all of 
them are focused on a specific institution and differ-
ent limitations and perspectives (Regueras et al., 
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Haque, 2022). Moreover, most of them investigate the 
students’ but not the lecturers’ perspectives on  
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2021; Almajali et al., 2021; Ejdys & Szpilko, 2021). 

https://orcid.org/0000-0003-1199-2220
https://orcid.org/0000-0002-3290-8449
https://orcid.org/0000-0003-0408-1488
https://orcid.org/0000-0001-5710-5557


24

Volume 15 • Issue 2 • 2023
Engineering Management in Production and Services

Therefore, this study explored the lecturers’ points of 
view. 

Considering the research objectives, the study 
used the most relevant qualitative methodology,  
a focus group. From the initial stage, it was based on 
four specific investigated objectives: the level of lec-
turers’ knowledge about existing e-learning tools; the 
perceived advantages and reasons for using them; the 
advantages and disadvantages of using e-learning 
tools; and, finally, the perspective of participating 
lecturers on the student assessment process and tools 
in e-learning.

The research objectives aligned with some unex-
plored points within studies on the same topic. Also, 
they were used for the focus group debate to learn the 
lecturer’s opinions on the use of e-learning tools in 
the context of distance learning in Portugal, necessi-
tated by the pandemic.

Throughout the research, the lecturers’ opinions 
on the topic were facilitated and encouraged in the 
definition and application phases of the methodol-
ogy, i.e., in the focus group. This research format was 
chosen to ensure as substantiated analysis of the 
results as possible and to draw lessons effectively in 
line with the statements given by the participating 
lecturers.

The article is divided into the following parts: 
first, a literature review focuses on various e-learning 
topics to be analysed; then, a detailed explanation and 
justification are given for the chosen research meth-
odology; next, for the analysis and conclusions, 
research results are divided into four broad objectives 
and presented in writing and visually; and, finally, the 
conclusions are summarised and discussed, indicat-
ing perspectives for future studies on this research 
topic.

1. Literature review 

Before analysing the application of e-learning 
tools in higher education in Portugal, it is important 
to understand them and their advantages for teach-
ing, as well as the main concerns in their development 
and application.

Nowadays, it is increasingly important to develop 
tools that keep up with digital transformations and 
user requirements, which are changing faster and 
more drastically (Costa et al., 2021; Rodrigues et al., 
2021). Besides usability as a primary objective, soft-
ware developers have offered e-learning tools with 
well-defined pedagogical strategies (Garcia et al., 

2022) and integrated training for students and lectur-
ers, state-of-the-art technologies aligned with user 
expectations, continuous performance evaluation for 
students and the learning platform, various support 
to students and, finally, the pleasant design and 
appearance of the tools (Eneterio et al., 2020; Ayu, 
2020).

Based on Aljawarneh et al. (2010), e-learning 
tools have taken a leading role in teaching delivery in 
the 21st century as it significantly reduces education 
costs and is much more efficient and effective than 
traditional teaching at its genesis. The authors listed 
five advantages of adopting e-learning tools: more 
proactive teaching; more diversified forms of teach-
ing; greater attention and achievement of students; 
less time for lectures, and visual stimulation of classes 
and content. Also, they listed four disadvantages of 
the use of e-learning tools: equipment and hardware 
failures; the greater need for training and recovery 
plans in case of problems; anxiety caused by over-
expository lectures; and the time spent learning new 
technologies and the skills needed to use them (Alja-
warneh et al., 2010). According to another study on 
e-learning effectiveness conducted among higher 
education students, e-learning has such advantages as 
speediness, the economy in terms of time and finan-
cial costs, suitability for independent work, added 
value to teaching from the learner’s perspective, usa-
bility for more proactive teaching; responsiveness to 
different needs, applicability outside the classroom, 
and the overall satisfactory quality of e-learning, 
indicating its effectiveness (Ali et al., 2018). This 
study aimed to verify if the same conclusions were 
true in Portugal from the lecturers’ perspective.

The identification of these advantages and disad-
vantages by other authors is extremely relevant for 
this study on the Portuguese reality, allowing to verify 
if the problems vary from country to country (Sebele-
Mpofu, 2020). According to Reddy (2015), the 
opportunities for developed and developing countries 
are somewhat similar, yet difficulties may vary a lot 
since, in developing countries, the constraints go far 
beyond the lack of motivation and proactivity of the 
involved actors, also noting the difficulties added by 
lacking technological infrastructure and incentives 
from governments to introduce such solutions in 
education. This important issue should also be inves-
tigated for a possibility to later verify if the advantages 
and difficulties in Portugal align with other countries 
implementing policies on e-learning tools in higher 
education. Higher education has been going through 
a gradual transition towards e-learning over the years. 
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According to Magano et al. (2008) in 2008, Portu-
guese higher education had overcome the initial tra-
ditionalist fears and mistrust of this distance learning 
method. Then, the authors considered that e-learning 
had already been seen as a valid means to overcome 
existing problems and enhance the teaching and 
learning quality in Portugal (Magano et al., 2008). 
This reality has become more evident in Portuguese 
higher education, especially during the COVID-19 
pandemic, which required the adoption of strategies 
and responses to ensure the best possible transmis-
sion of knowledge (Pokhrel & Chhetri, 2021). This 
study also focused on this dimension to verify 
whether the e-learning context has evolved, consider-
ing, e.g., the preconceptions of 2008 about the 
e-learning framework.

The research environment in the studied area is 
still undeveloped, which explains why this article not 
only presents the lecturers’ perspective but also eluci-
dates on the Portuguese teaching context through 
qualitative analysis. These two factors are the main 
distinctive elements of the study. Until now, some 
studies have been conducted from the perspective of 
students regarding e-learning in Portuguese higher 
education. Remote and online e-learning is consid-
ered a more personalised and appropriate knowledge 
transmission format tailored to the needs of each 
student (Mamede, 2014). E-learning can also be 
defined as the use of technologies providing a wider 
range of solutions to problems associated with 
knowledge transmission. E-learning also supports 
the rising idea of flexible learning, which allows lec-
turers and students to personalise teaching and 
knowledge transmission and/or reception depending 
on the case (Kumar Basak et al., 2018). Besides these 
types of studies, many more specific case studies have 
been performed, several of which are related to Uni-
versidade Aberta in Portugal, an institution which 
mostly operates using an e-learning format. Based on 
some of the studies, the institution faced several 
problems regarding the lecturers’ attitudes. Accord-
ing to Pereira et al. (2012), adequate training and 
necessary support were provided to all lecturers so 
that this type of teaching could be developed in the 
entire institution. Such cases are interesting due to 
the possibility of comparing whether the difficulties 
encountered by Universidade Aberta lecturers are 
similar to those currently felt. In preparation for this 
study, lecturers from several institutions in the coun-
try were interviewed, so it is pertinent to compare the 
difficulties faced by them and their institutions and 
the problems that existed at Universidade Aberta 

during its transition since 2006 (Pereira et al., 2012) 
to verify if there is any difference related to the time 
gap.

In addition, other studies focused on specific 
geographical areas and teaching sectors. Baber (2021) 
presented a case study of South Korea defining the 
acceptance of e-learning during the COVID-19 pan-
demic. Based on the conclusion, the interaction was 
the main critical success factor in this teaching con-
text, and the main initiator’s role in such interaction 
must be taken by the teacher in charge and not the 
students (Baber, 2021). Irfan et al. (2020) studied  
a specific case of difficulties experienced in the transi-
tion from classroom teaching to e-learning in Indo-
nesia. The study was focused on the teaching of 
mathematics and various associated sub-areas. The 
author indicated several constraints experienced by 
teachers in this transition, such as the lack of interac-
tion with students, the barriers in the computerised 
use of mathematical symbols, and limited computer 
knowledge and content presentation skills as the 
teachers continued applying the models used in face-
to-face settings which, evidently, were not suitable in 
an e-learning context (Irfan et al., 2020). Although 
such studies address areas different to those presented 
in this study, they allow for a comparison with other 
realities to understand if e-learning brought globali-
sation or polarity in the transmission of knowledge in 
the pandemic context.

The analysis of other literature reviews on the 
research subject allowed identifying some of the main 
study areas in the context of e-learning enhanced by 
the COVID-19 pandemic, i.e., the difficulties in 
adjusting the needs and desires of teachers to those of 
students, difficulties in connecting to devices and 
communication networks, less control over issues 
related to mental health, and the lack of necessary 
resources associated with the transmission and acqui-
sition of academic knowledge (Zethembe, 2020). The 
author also indicated insufficient scientific research 
on these issues and their respective short and long-
term consequences for e-learning in higher education 
(Zethembe, 2020). The study described in this article 
aims to fulfil these research needs and to deepen the 
understanding of how the situation in Portuguese 
higher education compares to other countries. 

Although most students preferred teaching in an 
e-learning context, it is important to look at the 
teachers’ perspectives and the difficulties they experi-
enced in this context. According to Kulikowski et al. 
(2022), the teachers’ motivation and performance 
suffered because of job characteristics, which conse-



26

Volume 15 • Issue 2 • 2023
Engineering Management in Production and Services

quently may have implications for the overall teach-
ing performance. This “forced” e-learning adoption 
may have caused practically incorrigible impacts on 
the teachers’ opinions about this teaching context 
since many insufficient preparation cases could have 
jeopardised the adoption or the continuity of the use 
of the e-learning tools. Kulikowski et al. further sug-
gested dividing the consequences of forced e-learning 
into two major tracks, one that understands the con-
sequences derived from COVID-19 and the other 
that understands the major consequences that were 
motivated by the implementation and execution of 
e-learning (Kulikowski et al., 2022).

This division of consequences is essential for the 
analysis as it may demonstrate the paradigm verified 
by teachers in each of these two strands instead of just 
understanding the general opinion of teachers with-
out any breakdown of the obtained results.

2. Research methods 

The methodology used was a focus group with  
a sample of lecturers working in public higher educa-
tion (universities or polytechnic schools) and repre-
senting different teaching and geographical areas to 
achieve a more holistic perspective on lecturers’ atti-
tudes towards using e-learning tools. Participants 
were selected and invited based on the network of 
contacts of different researchers engaged in this study.

No exhaustive list of tools was created to ensure 
that lecturers mention the most-used e-learning tools 
and to encourage the discussion. Instead, all partici-
pants were asked to openly state the e-learning tools 

Tab. 1. Focus group participants (n = 5)

Name of Lecturer Scientific Area Higher Education Institution Code

Ângela Silva Logistics Polytechnic Institute of Viana do Cas-
telo P1IPVC

Célio 
Marques Information and Communication Technologies Polytechnic Institute of Tomar P2IPT

Samuel Ma-
teus Communication Sciences University of Madeira P3UMa

André Souto Mathematics University of Lisbon P4UL

Tiago Pinho Industrial Engineering and Management Setúbal Polytechnic Institute P5IPS

used during teaching by distance or face-to-face 
modes. A more open study of knowledge and  
familiarity with new tools created a climate of knowl-
edge transmission between participants of the focus 
group. 

Since this study involved the personal perspec-
tives of each teacher, no pre-established metrics were 
used to avoid limiting the opinions. However, per-
spectives given in the focus group and the analysis 
were always directed towards studied objectives to 
refrain from digressing too far into other topics.

Table 1 contains the list of participants providing 
their names, scientific area, educational institution, 
and a code assigned by the research team. In the fol-
lowing sections, whenever participants are mentioned 
in the conclusions drawn, they will be referred to by 
these codes.

Considering the nature of the studied subject,  
a qualitative approach was chosen to achieve a more 
comprehensive response and enhance the sharing of 
ideas. Following this methodological approach justi-
fication, a focus group was selected because it best 
meets the two premises.

Since the focus group can be used in various 
contexts, such as exploring new and examining exist-
ing areas of research or even exploring new areas that 
may arise from the methodology application (Wilkin-
son, 1998), the flow of information analysis is highly 
relevant.

The focus group was held on 10 March 2022 for 
approximately 1 hour and 30 minutes. The moderator 
asked the participants for permission to record the 
session to follow the sequence presented in Fig. 1. The 
results analysis and the focus group followed a spe-

 
Fig. 1. Focus group analysis process 
 

 

 
Fig. 2. Word cloud of the first dimension 

Source: elaborated by the authors using the MAXQDA 2022 software. 

 
 
 

 
Fig. 3. Word cloud of the second dimension 
Source: elaborated by the authors using the MAXQDA 2022 software. 

 

Conducting the 
focus group

Analyzing the 
recording Transcription 

Analysis of 
the 

transcription
Interpretation 

of results

Fig. 1. Focus group analysis process



Volume 15 • Issue 2 • 2023

27

Engineering Management in Production and Services

cific approach aimed at receiving and understanding 
the lecturers’ perspectives. The topics analysed and 
the ideas derived from them, in terms of content, 
were used in the research as qualitative methods open 
to discussion. Direct participants’ quotes stated dur-
ing the focus group were used to support different 
objectives of the analysis (Jones et al., 2005).

The four major objectives outlined to respond to 
the methodology’s application were: (1) the partici-
pant’s level of knowledge of different e-learning tools 
and the freedom given by the institutions to choose 
them, which aimed to understand the reality felt in 
different scientific and geographical areas when 
inserted in the same teaching context; (2) the main 
advantages and (3) the main disadvantages associated 
with the use of these tools, aiming to understand the 
participants’ opinions (positive or negative) the 
regarding their use to aid in the knowledge transmis-
sion; and (4) the lecturers’ opinions on the assessment 
in the context of e-learning, previously identified as  
a critical factor and to be confirmed or rejected in this 
study and, most importantly, in the application of this 
methodology.

3. Research results 

The focus group began with an introductory dis-
cussion to assess how the transition from traditional 
face-to-face teaching to distance learning occurred 
starting in March 2020 during the spread of the 
SARS-CoV-2 virus. 

The introductory discussion revealed that many 
represented institutions were prepared for the change. 
They provided training, equipment, constant moni-
toring and psychological support for students and 
lecturers. Despite all the efforts, the participants also 
emphasised some difficulties in this transition, mainly 
due to the lack of interactivity and the refusal of many 
lecturers to work remotely due to the belief that this 
method did not guarantee the required equity. In 
conclusion, despite some restrictions particular to 
this format of classes/assessments, positive results 
were achieved because higher education institutions 
were prepared, which made the transition quick, easy, 
and quite enjoyable. This reality highlighted the great 
responsiveness of higher education institutions in 
Portugal throughout this process.

The participants also showed great responsive-
ness to this context and were satisfied with the use of 
distance learning support tools, even stating that they 
continue to use them daily.

P5IPS — “I think it went well; now it’s our daily life, 
so to speak!”

3.1. Level of knowledge of e-learning 
tools

After addressing the introductory topic, the 
research moved on to its first major dimension, aimed 
at measuring the degree of participants’ knowledge of 
e-learning tools and the freedom given by their edu-
cational institutions to choose the tools. It was found 
that the focus group participants had complete free-
dom to choose the tools; however, the institutions 
made recommendations, i.e., mainly Zoom1, Moo-
dle2, traditional e-mail3  and Microsoft Teams4  and in 
some instances, Fenix5, BigBlueButton6 and  
Exame.net7. The training was provided for lecturers 
on certain previously used tools, namely Moodle. It 
provided knowledge for more optimised assessments 
and introduced lecturers to earlier undiscovered and 
unexplored features. In addition to the tools licensed 
by educational institutions, other tools were used to 
streamline the course of the classes, such as Kahoot8. 
After measuring the participants’ level of knowledge 
about these types of tools, the discussion delved into 
functionalities considered having an added value 
during lessons and necessary for their use within dif-
ferent teaching areas. Two participants defended the 
non-use of many tools; however, the remaining par-
ticipants considered the use of more tools and meth-
odologies as a way to increase the interaction lost in 
this remote teaching regime. Therefore, it was consid-
ered that such tools as Mentimeter9, Zoom simulta-
neous rooms, ScreenCasts10, Quizizz11, Sway12, 
Podcast13, Google Forms14, Microsoft Forms15, 
URKUND16, etc., could promote interaction with 

1 Zoom — videoconferencing tool.
2 Moodle — sharing documentation.
3 E-mail — interpersonal communication.
4 Microsoft Teams — videoconferencing and documen 
 tation sharing tool.
5 Fenix — internal information system.
6 BigBlueButton — video conferencing tool.
7 Exame.net — assessment control.
8 Kahoot — interaction through questionnaires.
9 Mentimeter — interaction through questionnaires.
10 ScreenCasts — asynchronous teaching by sharing  
 content via a screen.
11 Quizizz — interaction through questionnaires.
12 Sway — content presentation tool.
13 Podcast — asynchronous teaching by sharing content 
 through audio recordings.
14 Google Forms — interaction through questionnaires.
15 Microsoft Forms — interaction through question 
 naires.
16 URKUND — plagiarism detection tool.
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students making them more comfortable with the 
means used.

The participants advocating for the use of these 
tools proved to be quite versatile and adaptable to the 
environment. They even admitted that in a different 
environment, the methodologies should also be dif-
ferent and more diversified, as they believed this was 
the only way to achieve a better result regarding the 
cognitive optimisation of students.

P2IPT — “Means are different; therefore, we also 
have to have different methodologies.”

Although most participants advocated for diverse 
e-learning tools, two reasons were stated by the par-
ticipants who did not. First, they argued that it was 
due to institutional rules and legislation that lecturers 
could not force students to use tools for which the 
institutions had no legal protocols and thus could not 
guarantee the security of data, so students could 
refuse to use them.

Second, the tools did not have functionalities 
considered especially important to participants, such 
as making text transcription of verbal conversations 
on videoconferencing platforms. One participant 
stated that their institution decided to keep all the 
workload and conduct as was done face-to-face, i.e., 
the tools could not replace synchronous human inter-
action, even if at a distance.

P3UMa — “Even the best technologies can never 
simulate human interaction. We do a simulation, but 
limitations will always exist.”

Within the first dimension on the level of knowl-
edge of e-learning tools, a new discussion topic was 
launched to try and understand if participants who 
extensively used the tools remotely continued doing 
so in face-to-face classroom settings once the pan-
demic in Portugal subsided and to learn the reasons 
behind this choice. The discussion revealed that 
almost all participants continued using the tools, 
particularly for exercises using a tablet and providing 
documents with corrections made during a class so 
that students felt more familiar with the topics.  
Also, one participant attested to a strong investment 
by their higher education institution in high-resolu-
tion cameras that continue to be used frequently, 
particularly in the case of students in prophylactic 
isolation.

Despite these topics being more specific to cer-
tain realities, the participants agreed more on the 
continued use of Teams as the main form of commu-
nication, the greater potential of Moodle as a whole, 
Kahoot and Zoom in a professional context and/or as 
an addition for extra-class students. In addition to 
tools officially adopted by institutions, some partici-
pants continue to use tools discovered and explored 
during the time of remote teaching.

P2IPT — “I was already using these tools. What hap-
pened was more massive and more intensive use of 
them.”

P5IPS — “I say that now, I will hardly ever stop using 
any of these tools because they have become  
a part of our everyday life.”

In conclusion of the first dimension’s analysis, 
Fig. 2 shows a word cloud composed of the most used 
and relevant words that reflect the main addressed 
concepts. Some ideas support previous analyses, e.g., 
the focus on students through the adequacy of tools, 
concerns with the needs of colleagues, lecturers, some 
technologies and different ways to share content, and 
some fears regarding the excess of diversification.

3.2. Main advantages and reasons for 
using e-learning tools

The second dimension aimed to assess the 
advantages perceived by participants in the use of 
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e-learning tools. This topic revealed more diver-
gence among the participants.

One participant believed that the tools brought 
practically no added value to students, as they 
remained quite discouraged due to the remote for-
mat of classes, even with various tools at their dis-
posal. The institution of this particular participant 
prioritised face-to-face teaching, making no massive 
investment in technological tools and equipment to 
support e-learning.

P3UMa — “There is a limitation of the technologies 
to be used, whether it is at the hardware level in the 
rooms (...), whether it is at the level of imitation 
software, there is no interactivity on the boards or 
anything that allows it.”

Other participants mentioned several yet very 
different advantages of the use of e-learning tools in 
this same context. 

While some participants saw advantages for 
students, who seemed more motivated and ener-
gised in this context, others indicated benefits 
related to the ease of working with students, meeting 
them after work and scheduling individual tutoring 
sessions and even arranging meetings with compa-
nies connected to the educational institutions. The 
participants indicated that the tools allowed for  
a simplified and more practical day-to-day running 
of the classes and interaction with stakeholders 
involved in higher education.

The second view was based on the premise that 
higher education students are digital natives, per-
ceiving e-learning tools as extremely beneficial in 
general and to lessons in particular. The supporters 
of this view also argued they were using the tools 
because they were considered the best by students. 
They saw effective advantages in the use of the tools, 
and if students wanted other types of methodolo-
gies, they would have also been used to ensure stu-
dent satisfaction with the e-learning process.

P2IPT — “I’ve been using a lot of digital tools 
because I think that’s what the students want, but if 
the students wanted something else, I would use it 
because I have to achieve my goal.”

The word cloud model allowed for the verifica-
tion of lecturers’ concern regarding the focus on 
students and the smooth running of classes, as can 
be seen from the terminology most used by the 
participants in this category (Fig. 3). Also, some 
most frequently used terminology evaluated the use 
of distance learning support tools as good and creat-
ing “added value” in meeting the objectives and 
adapting methodologies.

3.3. Main disadvantages and reasons 
for not using e-learning tools

While it makes sense to study the advantages of 
using e-learning tools, it also makes sense to study 
the main disadvantages and/or reasons for not using 
some of the available solutions.

Some factors causing the non-use of tools were 
perceived; however, the participants mostly men-
tioned the lack of time to master them, the practi-
cality and ease in finding the contents by students, 
insufficient adequate training regarding the existing 
technologies and choosing the best in each situa-
tion/context of the classes taught by the participants’ 
strong financial constraints throughout higher edu-
cation for the acquisition of licenses, cameras, 
interactive whiteboards and computers, the need to 
adapt the material to be taught remotely, and the 
lack of time to autonomously learn about tools and 
their use.

Participants gave a range of reasons for not 
using certain tools in the e-learning context. One 
indicated not using more tools because it was 
impossible to use them all, and trying to do so would 
run the risk of losing focus on teaching and knowl-

Fig. 3. Word cloud of the second dimension
Source: elaborated by the authors using the MAXQDA 2022 
software.
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edge transmission. Therefore, the participant felt 
forced to analyse and choose the tools best suited for 
the lecturer’s and syllabus’ objectives.

Although different reasons were given, all par-
ticipants strongly advocated for the lack of available 
time to master the tools perfectly and to increase the 
practicality of students’ cognitive process through 
simplicity.

P5IPS — “I would maintain here, as a fundamental 
point, the objective need to achieve certain goals in 
various contexts. The amount of time that lecturers 
have to spend to be able to master the tool is also 
relevant.”

As the cloud of words for the third dimension 
verifies, the term “tools” clearly stands out, once 
again showing a great interest in mastering the 
platforms to contribute to the smooth running of 
classes and transmission of the greatest degree of 
knowledge and information to students in this 
remote teaching context (Fig. 4).

3.4. General opinion about assessment 
in the e-learning context

After studying different perspectives on dimen-
sions concerning the environment and the context 
of used e-learning tools, the study moved to address 
the lecturers’ views on student assessment since this 
was one of the most sensitive and least successful 
issues in the context of remote classes.

In this dimension, the answers were very simi-
lar, indicating the aspect as the least successful area 
due to numerous fraud cases and the unreliability of 
students’ academic results. Some situations were 
defended by the participants as more sensible for 
remote rather than face-to-face assessments; how-
ever, they underlined the necessity to guarantee 
some equity in the results, i.e., performing oral tests 
and using other methods of substantiating the per-
formance obtained in the different moments of 
assessment.

In addition to this practically unanimous per-
ception of the assessment in remote learning con-
texts, one participant was an exception. As a lecturer 
in the archipelago of Madeira, he could always per-
form assessments in a face-to-face setting due to 
different regulations compared to mainland Portu-
gal. The participant also pointed out the possibility 
of continuing assessments face-to-face, even in the 
context of remotely taught classes. Practically all 
lecturers in this educational institution chose to use 
this assessment method already implemented in  
a face-to-face setting because they considered it 
filled the gaps previously exposed in the study of 
this dimension.

Although the participants believed that assess-
ment was the least successful accomplishment of 
e-learning tools, a concern was raised that no assess-
ment method is 100 % reliable and that all means 
must be validated to achieve greater equity in results.

P2IPT — “I’ll start by saying that there is no 100 % 
reliable instrument, whether it’s online or face-to-
face.”

As this last dimension delved into student 
assessment in remote teaching, the most frequently 
used terms were related to students, the assessment 
and the maintenance of equity among them, also 
reflecting the need to adapt the strategies to ensure 
greater accuracy of remote testing (Fig. 5).

Conclusions 

To draw more centralised and schematic con-
clusions about the studied topic, the research team 
considered it important to present the dimensions 
and different perspectives provided by the focus 
group participants in their different responses (Table 
2). 
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The summary of data and the analysis of the 
lecturers’ perspectives on the use of e-learning tools 
allowed for a conclusion that the main objective of 
the remote teaching process was to ensure the trans-
mission of knowledge in line with the expectations 
and needs of students. 

Several different views were offered regarding 
the greater or smaller number of tools to be used 
during classes, considering the demands and limita-
tions of each teaching area and/or represented 
higher education institution.

Besides a very comprehensive set of answers, 
the focus group as a research methodology allowed 
for a continuous sharing of knowledge and for 
obtaining broad results for each of the pre-estab-
lished dimensions, which was extremely necessary 
for the analysis of the topic with such an intrinsic 
component for each participant.

The main considerations, besides the concern 
with the smooth and appropriate delivery of the syl-
labus, were very much focused on an easy transition 
to the remote learning context, the literacy of a fairly 
broad level of e-learning tools and the continuity of 
their use in a post-pandemic context, several advan-
tages for specific cases and those involved in the 
remote learning context, limited time for the adop-
tion of more e-learning tools; and the assessment as 
the most sensitive point in the whole remote learn-
ing process.

Despite fairly divided opinions on some of the 
studied dimensions, it was possible to verify high 
technological literacy and extensive preparation by 
participants and represented higher education insti-
tutions. It was possible to verify the enormous 
capacity demonstrated by the lecturers throughout 
this process to adapt and work towards the success 
of students.

P5IPS — “This context somehow also forced us 
to do some technological updates in certain solu-
tions that were a little older.”

P3UMa — “I believe that with technologies, we 
are the ones who adapt to them and not the other 
way around.”

Nearly all the participants were concerned with 
adapting methodologies to the context in which 
they were required to teach and used several digital 
e-learning tools as a current form of work, both in 
teaching and professional terms. 

As verified, higher education institutions also 
had a preponderant role in the success as they had to 
provide training, licenses, and the best possibilities 
for remote classes from the perspective of the lectur-
ers in this case.

This case study in Portugal verified some of the 
earlier pointed-out difficulties (Kulikowski et al., 
2022) faced by teachers. It was possible to verify the 
consequences of this forced adoption of e-learning 
in Portugal, motivated by the COVID-19 pandemic. 
In most cases, teachers continue to use tools even 
though they are no longer mandatory but are effec-
tively seen as having added value. Therefore, in this 
case study, the consequences for teachers in Portugal 
were not as much derived from the sudden and 
forced implementation of e-learning but rather from 
the pandemic context that was experienced and the 
implication this had on the physical and mental 
health of teachers.

P2IPT — “It seems to me that students, as digital 
natives, are more linked to technologies than to 
other types of methodologies, such as chalk and 
blackboard.”

P2IPT — “It was far from what distance learning is, 
but for remote learning, it was amazing!”

The limitations of this paper are based on two 
major points. The first limitation is the sample used 
since not all higher education institutions in Portu-
gal were represented, and each of them had only one 
representative. The second major limitation is the 
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focus on one country only, which represents the 
specific reality of lecturers in a specific country. This 
may prevent generalising the results to some other 
countries with a greater or lesser impact of the 
COVID-19 pandemic on the national education 
system. Therefore, there should be adapted and in-
depth studies of the realities of other countries.

Future studies on this research topic should 
include two major subjects. The first should seek to 
understand the students’ attitudes towards the use of 
e-learning tools in the context of higher education 
in Portugal. This study would disclose student opin-
ions, showing both sides of the same coin.  Also, this 
would show the connection between the arguments 
used and verified by teachers, students and educa-
tional institutions regarding the tools that greatly 
impacted Portuguese higher education.

The second topic should be devoted to studying 
the reality of other countries. Although the study 
focused on the opinions of Portuguese teachers 
regarding the use of e-learning tools, it would be 
important and interesting to adapt and perform the 

study in other countries to compare different higher 
education institutions and experiences of teachers in 
using these tools, aiming to ascertain the existence of 
a pattern for the adoption and acceptance in different 
countries.
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A B S T R A C T
The article aims to identify and compare behaviour patterns of Polish social enterprises, 
especially those operating in the IT branch and using social media to communicate 
with their clients. The research consisted of a multidimensional qualitative and 
quantitative content analysis, including Cramér’s V correlation coefficient based on 
chi-squared statistic, also suitable for nominal data types. The article focused on client 
communication content created and placed on social media by Polish social enterprises 
from the IT and other branches. The research sample comprised 301 entities. According 
to the adopted assumption, the statistical research (correlation analysis) results 
showed certain behaviour patterns within the scope of the analysed area and revealed 
significant circumstances that affect communication. Due to the profile of professional 
competencies, the IT industry prefers communicating via social media, which aims to 
formulate a concise and precise message. Social enterprises in the group of the most 
economically effective entities have a unique way of using social media. They choose 
the most popular social media and, at the same time, to some extent, expand their 
communication to more specialised platforms. The applied approach is a new way to 
analyse social enterprise activities in social media. The analysis findings contribute to 
a greater understanding of connections between the discussed phenomena. The 
presented research procedure can be applied to determine the impact of other 
competencies of the analysed entities on sustainability communication in social media. 
According to research, IT entities enrich the current trends in social media use by social 
enterprises. The research results may be useful for banks, investors and public 
institutions forecasting the success of social enterprises and making support-related 
decisions. The scale and scope of the use of social media platforms for communication 
with the market may be a criterion in measuring the chances to commercialise goods 
and services offered by social enterprises.
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Introduction 

Social enterprises are entities with unique char-
acteristics which operate effectively in an environ-
ment adapted to commercial activities. Although 
social goals are the primary pursuit of these organisa-
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tions, they may remain unnoticed in the general 
environment and result in treating social entities 
equally to their profit-driven competitors. In such 
situations, effective communication is a crucial com-
petence for a social enterprise connected to the use of 
modern tools offered by the Internet (Choi & Scott, 
2013). Such communication allows to effectively pre-
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sent the essential values and mission of the organisa-
tion to the environment and offers an opportunity to 
change the competitive position of a social enterprise 
in relation to its commercial competitors (Budzanow-
ska-Drzewiecka, Jedynak & Lipińska, 2016). Thus, 
the communication method becomes a catalyst for 
gaining allies for the organisation and facilitates its 
sustainable development (Stańczyk, Stuss & Wziątek-
Staśko, 2020). Therefore, sustainability-conforming 
marketing communication means communication 
aligned with the sustainable development strategy 
created by the entity’s management. This type of com-
munication can completely change the environment’s 
assessment of the organisation and their relationship. 
In the modern world, social media is one of the most 
popular solutions for disseminating a message that 
allows for building a community around common 
values (Gupta et al., 2021). It can be expected that 
social enterprises operating in the IT industry are 
best at using social media to run sustainability com-
munication as they provide information management 
services. Social enterprises from the IT industry are 
characterised by digital competencies and the synergy 
of technical and social skills. However, the question 
arises whether this potential is actually fully utilised 
in their day-to-day operations. This issue has not yet 
been investigated by the scientific community. There-
fore, the article aims to identify the behaviour pat-
terns of Polish social enterprises, especially those 
operating in the IT branch and using social media to 
communicate with their clients. The first part of the 
article discusses considerations and the use of social 
media in the context related to sustainability com-
munication. Next is explained the method for data 
collection and search for correlations in the context 
of the adopted research hypotheses. The following 
part presents the analysis results. Finally, the conclu-
sions, study limitations and future research directions 
are described.

1. Literature review

Sustainability communication is an idea derived 
from the concept of sustainability. To understand it 
properly, the more basic term must first be explained. 
The term “sustainability” is extremely popular in the 
modern world and is strongly dependent on techno-
logical development (Lorenz, 2008). As many per-
spectives on the topic can be adopted and descriptions 
can be quite distant from each other, the topic is 
associated with some interpretation difficulties (Zink, 

2008). However, in the organisational context, the 
most popular approach refers to the relationship of an 
organisation with other entities in its environment 
(Landrum & Ohsowski, 2017). Today’s world has 
shifted towards the paradigm of sustainable develop-
ment (D’Humieres, 2018), and this idea covers practi-
cally every aspect of an organisation’s operations 
(Schaltegger, Lüdeke-Freund & Hansen, 2016). So, 
how can the sustainability idea be explained?

In the context of challenges faced while creating 
a sustainable organisation, the following six chal-
lenges can be underlined (Evans et al., 2017): (1) the 
triple bottom line, which relates to the balance 
between profits, social benefits and environmental 
benefits; (2) mindset, referring to the need to elimi-
nate mental restrictions imposed by rules, guidelines, 
behavioural norms and performance metrics; (3) 
resources, focusing on elimination inertia and inter-
nal resistance to innovative organisational changes; 
(4) technology innovation, referring to a challenge 
underlining the need for multidimensional integra-
tion of complex technological innovations to achieve 
a synergic effect; (5) external relationships, focusing 
on creative engagement with stakeholders and the 
environment; and (6) business modelling methods 
and tools, promoting the creative use and develop-
ment of existing business modelling methods and 
tools.

Sustainability communication is aligned with the 
sustainable goals of the organisation and is used to 
achieve them. In the case of the six challenges 
described above, sustainability communication is 
charged with the task of making the environment 
understand and accept the actions taken by the social 
enterprise. Furthermore, the aim is to actively involve 
the environment in supporting socially important 
undertakings around which the organisation’s activi-
ties are focused. It is, therefore, about convincing and 
creatively engaging the environment to make at least 
a small effort for the idea that inspires the organisa-
tion. There is a fundamental difference in the inter-
pretation of sustainable challenges made by  
a commercial or social enterprise (Igwe, Icha-Ituma 
& Madichie, 2018). Society is the main beneficiary of 
a social enterprise’s activities; therefore, it should be 
involved in supporting the organisation, which can 
be achieved using sustainability communication. 
Such engagement positively changes financial indica-
tor values describing the company’s situation, 
although the effects of sustainability communication 
depend on many factors, such as industry, size, etc. 
(Baran et al., 2022).
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The Natural Step is another conceptual approach 
to the term sustainability, which is holistic and long-
term oriented (Karl-Henrik, 2000). It contains the 
postulate referring to the role of the organisation in 
society, indicating that to be sustainable, a social 
enterprise should contribute to maintaining a sus-
tainable society while eliminating structural obstacles 
to its health, influence, competence, impartiality and 
importance. Effective communication is crucial for 
achieving such a goal. One of the archetypes of a 
sustainable organisation shows it as an entity existing 
primarily for society and the environment (Bocken et 
al., 2014). Such an entity is primarily intended to 
benefit society and the environment rather than to 
gain economic profits. An organisation’s sustainabil-
ity could also be understood as moral leadership 
(Bergman, Bergman & Berger, 2017), which undoubt-
edly requires appropriate communication with the 
environment.

The adopted sustainability idea helps a social 
enterprise define its activity priorities (Jenner, 2016). 
Research shows that a social enterprise aiming for 
social activity success should engage beneficiaries in 
active cooperation (Lorenzo-Afable, Lips-Wiersma  
& Singh, 2020). The sustainable development of an 
organisation is conditioned by its use of innovative 
communication tools, such as social media (Punia, 
2016). Appropriately used social media allows a social 
enterprise to communicate with its environment and 
build a community of naturally existing organisation 
partners with different motivations and sensitivities 
around common ideas supported by everyone and 
potentially employ their competencies (Toscher, 
Dahle & Steinert, 2020). In light of the above remarks, 
social media-based sustainability communication 
occurs when a social enterprise uses platforms to 
publish non-commercial content closely related to its 
mission, and each such event triggers a positive reac-
tion (e.g., likes, comments and sharing) to the mes-
sage.

In general, social media literacy is the ability of 
social media users to access, analyse and evaluate the 
content and communicate effectively (Rahman et al., 
2021; Bulger, 2012; Boyd & Ellison, 2007). No accu-
rate procedure has yet been developed to measure 
social media literacy. Such measurements are usually 
made depending on the study context (James & Chan, 
2016). Social media is a tool that can be used to con-
duct sustainability communication practically in 
every ecosystem of social entrepreneurship because 
such ecosystems favour the network of cooperating 
entities forming a team with a changing composition 

(Hazenberg et al., 2016). By its very nature, the social 
media business model is conducive to supporting the 
activities of social enterprises (Scillitoe, Poonamallee 
& Joy, 2018). Commercial projects limit the space for 
the activity of social enterprises, making them oper-
ate within a certain niche (Kachlami, 2016). Sustain-
ability communication using social media certainly 
helps to overcome this limitation. The commercial 
sector successfully uses social media to effectively 
convince the environment of its own goals adopted as 
part of the corporate sustainable development strat-
egy (El Alfy, Darwish & Weber, 2020). A social 
enterprise can achieve significant benefits by profes-
sionally using social media for sustainability com-
munication (Abedin, Maloney & Watson, 2019). 
Sustainability communication maintained using vari-
ous means is a precondition for an organisation’s 
success in the world of intense marketing of compet-
ing ideas (Jian, Ţurlea & Guşatu, 2016). Earlier 
research has shown that social enterprises, usually 
classified as small and medium, do not have large 
funds for marketing; therefore, they should actively 
use the social media potential to build an image of  
a credible, socially sensitive organisation that con-
ducts activities useful for the environment (Kang,  
& Park, 2018). Undeniably, this is not sufficient for 
such entities to achieve global success (Ćwiklicki, 
2018); however, the skilful use of social media can 
certainly facilitate the implementation of the adopted 
development strategy.

Social media is a communication tool creating  
a new quality in the implementation of individual or 
group goals. However, it can also be abused and 
manipulated, which raises credibility-related ques-
tions while communicating important matters of 
social concern unrelated to commercial offers 
(Meikle, 2016). Communication — including the use 
of social networks — should be implemented follow-
ing the sustainability idea to ensure the achievement 
of socially equitable goals (Servaes, 2016). Social 
media is a very effective tool for sustainable social 
change; therefore, such platforms cannot be ignored 
by a social enterprise communicating with its envi-
ronment (Wilkins, Tufte & Obregon, 2014). Social 
media is a platform connecting partners interested in 
cooperation; thus, it allows for the creation of innova-
tive organisational solutions and the implementation 
of projects aimed at niche sustainable social goals. 
Without it, the partners would have very limited pos-
sibilities to communicate. Social enterprises operat-
ing in the IT branch have a potentially crucial role in 
bridging public–private partnerships and setting an 



38

Volume 15 • Issue 2 • 2023
Engineering Management in Production and Services

inspiring example for other social enterprises (Bat-
tisti, 2019).

Contemporary business models are derived from 
the “new cooperativism” trend and lead to bottom-up 
solutions to important social problems at the local 
level, stimulating sustainable development (Zawiślak, 
2016). A key success factor in this process appears to 
be value creation using digital technologies and social 
media platforms, where customer actions play a key 
role in organisational performance, and value has  
a much broader definition (Mazurek, 2014). In this 
context, multimedia technological entrepreneurship 
can become a catalyst for the implementation of the 
organisation’s sustainable development goals 
(Badzińska, 2016). Such a strategy may become a tool 
for effective leadership on the path of sustainable 
development and the achievement of important 
social goals (Szczepańska-Woszczyna & Kurowska-
Pysz, 2016). The specificity of a social enterprise and 
the variety of its forms result in the necessity to build 
its competitiveness differently than commercial enti-
ties (Żur, 2014). The important factor is the context 
where such an entity functions, especially in relation 
to bigger or smaller local communities, and the 
applied formal and organisational solutions (Starnaw-
ska, 2016). Social legitimacy, acceptance and legal 
validation of activities performed by individual enti-
ties comprise the entire social economy system 
(Marzec, 2021). The adoption of correct solutions in 
this regard ensures the financial foundations of  
a functioning social enterprise (Otaru, Adeyeye  
& Sajuyigbe, 2021).

When it comes to Polish social enterprises,  
a higher level of economic efficiency is achieved by 
entities operating in the form of foundations or, pos-
sibly, cooperatives and limited liability companies, 
which are located in larger urban centres (Główny…, 
2021a). This refers to situations when these entities 
undertake an economic activity. Then, economic 
efficiency is understood as higher average values of 
their profitability ratios achieved in comparison with 
other types of social enterprises. This phenomenon 
results from the fact that foundations and, to some 
extent, limited liability companies and cooperatives 
aim to protect capital. Meanwhile, associations take  
a different approach, as their primary role is to protect 
the interests of their members. Additionally, in large 
urban centres, which are usually wealthier than small 
towns or rural areas, it is easier to access capital 
resources that can be spent for social purposes. How-
ever, to gain capital and attract customers, a social 
enterprise must effectively communicate with society 

(Bogacz-Wojtanowska & Wrona, 2015). In this con-
text, it is necessary to mention the constantly growing 
importance of the Internet (including social media) 
from the perspective of the activities of social enter-
prises (Główny…, 2021b). The research has not yet 
allowed for determining whether the more economi-
cally effective social enterprises show any specificity 
when it comes to actions taken on social media. If 
such differences exist, they may concern the fre-
quency of platform selection, i.e., general mass plat-
forms as opposed to less popular ones with specialised 
functionality. A more frequent selection of one or  
a set of niche platforms could indicate the strength of 
the formulated message if it successfully attracts the 
community. The economies of scale in the use of  
a mass platform or the segmentation approach (using 
a set of niche platforms) may be factors that should be 
considered. The use of social media can also be influ-
enced by techno-competence in ICT. The community 
of IT specialists is a group of people who prefer 
remote communication to social contacts. They are 
among the pioneers of using innovations in this area 
(Bauer, 2022). Usually, they are also the first to fully 
appreciate and use the full functionality of such solu-
tions (Astakhov, 2021). As they do not experience 
mental resistance to exploring the possibilities offered 
by the latest software, they play an educational role in 
the market (Singh & Hess, 2020).

The main goal of sustainability communication is 
to popularise the socially valuable idea among poten-
tial stakeholders, directly justifying the offering of 
goods and services by a social enterprise. Publication 
of non-commercial content closely related to the 
enterprise’s mission is expected to trigger a positive 
reaction (e.g., likes, comments or sharing) among 
message recipients. It seems that among the most 
popular communication models (i.e., linear, interac-
tive and transactional (Curtis, Neate & Vazquez 
Gonzalez, 2022), the interactive model and, especially, 
the Westley and MacLean model (Luttrell & Wallace, 
2021, p. 40), is the closest to sustainability communi-
cation through social media platforms. However, as 
shown above, such communication is affected by 
certain conditions, i.e., such factors as the need to 
protect capital, location and type of activity (indus-
try) can potentially modify the scope of emphasis 
placed on certain message content. Therefore, the 
publication of non-commercial content by social 
enterprises on social platforms aimed at a communi-
ty’s reaction could be considered in the context of 
identified conditions, potentially modifying the mes-
sage content.
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In the context of the main topic and based on the 
theoretical analysis, the following research questions 
were asked:

Q1: Is the ability to use social media for sustain-
ability communication considered important among 
the most basic features of a social enterprise?

Q2: Do social enterprises operating in the IT 
industry have a unique behaviour pattern compared 
to others in the surveyed community in terms of 
using social media for sustainability communication?

Based on the above research questions, the fol-
lowing research hypotheses were adopted:

H1: The location of the social enterprise’s head-
quarters affects the use of social media for sustainabil-
ity communication.

H2: The legal form of a social enterprise affects 
the use of social media for sustainability communica-
tion.

H3: Social enterprises operating in the IT indus-
try have a unique behaviour pattern of using social 
media for sustainability communication.

2. Research methods

Sustainability communication is designed to sup-
port the organisation’s sustainable development. 
Therefore, such communication should be directed to 
a wide range of social partners who can get to know 
the organisation better and provide it with support. 
Such a dialogue, which is a two-way communication, 
should be included in the social enterprise’s strategy. 
For such action to be effective and build a faithful 
community around the organisation, communication 
must cover a wider range of topics than just promot-
ing the social enterprise’s offer. Pilot studies allowed 
for establishing that social enterprises use four social 
networks statistically significantly: Facebook, Twitter, 
Instagram and YouTube. The assessment of a single 
social enterprise’s activity on each of the four plat-
forms included in the study was performed based on 
the following set of permissible values (data were 
registered separately for each of the platforms):

0 — no activity on the social media platform,
1 — limited, sporadic use of the social media 

platform, only basic (commercial) presentation of the 
enterprise,

2 — active use of the social media platform to 
conduct sustainability communication and build  
a community focused on common values.

On the scale, two points were awarded to entities 
that have placed at least one non-commercial post 

related to their social mission on the platform during 
the last year and received a reaction (likes or 
responses) from the platform community.

Additionally, three indicators were calculated, 
the value of which expressed the following observa-
tions:

Mix 1 — the total number of different social 
media platforms used by the social enterprise (a value 
between 0 and 4, depending on the number of used 
platforms),

Mix 2 — the number of social media platforms 
actively used by the social enterprise for sustainability 
communication and building a community around 
common values (a value between 0 to 4, depending 
on the number of used platforms),

Mix 3 — the sum of points obtained by a social 
enterprise in the assessment of using each of the four 
social media platforms included in the survey  
(a value between 0 and 8).

The research was planned considering the data 
available in the official register of social enterprises. 
Therefore, the second variable to be used in the devel-
oped analysis was the legal form of the social enter-
prise. This variable took values from the following set:

1 — association,
2 — foundation,
3 — social cooperative,
4 — non-profit limited liability company.
The third variable informed about the location of 

the social enterprise’s headquarters and took values 
from the following set:

1 — a large city, which is the capital of the region,
2 — a medium-sized city, which is a local admin-

istrative centre,
3 — other locality.
The fourth variable described at least partial 

activity in the IT sector as social enterprises can 
declare activity in a maximum of three sectors simul-
taneously. This was expressed as an alternative:

0 — the company does not declare any activity in 
the IT industry,

1 — the enterprise declares at least partial activity 
in the IT industry.

The following section of the article uses empirical 
data expressing the values of the nominal variables 
described above to calculate the correlation coeffi-
cients, i.e., Cramér’s V correlation coefficient based 
on chi-squared statistic, also suitable in reference to 
nominal data types.

According to Polish law, a social enterprise is  
a legal entity that conducts officially registered eco-
nomic, educational or cultural activity for public 
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benefit and employs at least 30 % of staff requiring 
special support (Godlewska-Bujok, 2018). The study 
covered only those enterprises that had passed the 
official verification of their status to use the privileges 
provided by the law. Such a procedure also requires 
specifying the industry of operation with the IT sec-
tor as one of the nineteen options, keeping in mind 
that more than one option could be selected. The 
official register of social enterprises (ekonomias-
poleczna.gov.pl) is maintained by the central admin-
istration in Poland and contains 1391 entries. The 
analysis adopted a confidence level of 0.95 with  
a maximum estimation error of 5 %. With such 
assumptions, the minimum size of the research sam-
ple (random sample) was 301 entities.

3. Research results

The analysis of the collected data revealed Face-
book as the most popular social networking site used 
by social enterprises. In the case of this platform, two 
points were obtained by 143 entities and one point 
was obtained by 36 companies, while 122 organisa-
tions received 0 points. Twitter’s popularity was much 
lower compared with Facebook, i.e., ten entities 
received one point, and only six scored two, while all 
other organisations showed no evidence of activity on 
this platform. Instagram was used by five entities at  
a basic level (one point), and 18 companies were 

Tab. 1. Results of the chi-squared statistic calculation between the variables included in the research (excluding results for Mix 1, Mix 2 
and Mix 3 indicators presented in Table 3)

FB Twitter Instagram YouTube Form Locality

Twitter 11.6547*

Instagram 20.8153*** 22.9553***

YouTube 23.7295*** 24.9986*** 62.2770***

Form 167.4189*** 152.0357*** 154.7631*** 154.9062***

Locality 2.4755 2.4474 13.7779** 2.9375 17.5935**

Branch 0.2465 15.5892*** 0.3770 1.7747 3.3532 2.1241

Source: elaborated by the author [* result is significant at the 0.05 level; ** result is significant at the 0.01 level; *** result is significant at the 0.001 level].

Tab. 2. Correlations (Cramér’s V correlation coefficient based on chi-squared statistic) between the variables included in the research 
(excluding the correlations for Mix 1, Mix 2 and Mix 3 indicators, presented in Table 4)

FB Twitter Instagram YouTube Form Locality

Twitter 0.14*

Instagram 0.19*** 0.20***

YouTube 0.20*** 0.20*** 0.32***

Form 0.53*** 0.50*** 0.51*** 0.51***

Locality 0.06 0.06 0.15** 0.07 0.17**

Branch 0.03 0.23*** 0.04 0.08 0.11 0.08

Source: elaborated by the author [* result is significant at the 0.05 level; ** result is significant at the 0.01 level; *** result is significant at the 0.001 level].

active users (two points). In the case of YouTube, the 
results were similar: one point was given nine times, 
and two points were registered 17 times. The group of 
301 surveyed social enterprises included 32 associa-
tions, 68 foundations, 126 social cooperatives and 75 
non-profit limited liability companies. The examined 
sample included eleven social enterprises declaring 
their activity in the IT industry. Regarding the loca-
tion of the headquarters, 67 entities were situated in  
a large city, the capital of the region; another 124 
enterprises were located in cities that were local 
administrative centres, and 110 entities came from 
smaller towns. The results of the research, in the form 
of a correlation matrix, are presented in Tables 2 and 
4, and the results of the chi-square statistics calcula-
tions are presented in Tables 1 and 3.

The analysis of the correlation matrices using 
Guilford’s scale allows for identifying statistically sig-
nificant relationships. Table 2 has 14 such results, 
nine of which are in the range of weak correlations 
(between 0.11 and 0.30), two are moderate (between 
0.31 and 0.50), and the remaining three are in the 
range of strong correlations (between 0.51 and 0.70). 
The strongest relationship exists between the use of 
YouTube and Instagram, so in the rare cases when an 
enterprise uses an account on one of these platforms, 
a significant probability exists that it will also have an 
account on another. Even more significant is the 
relationship between the legal form of a social enter-
prise and the way it uses each of the four social net-
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Tab. 3. Results of the chi-squared statistic calculation between the values of Mix1, Mix2 and Mix3 indicators and other variables

Mix 1 Mix 2 Mix 3

Facebook 301.4499*** 289.3428*** 558.5355***

Twitter 131.9351*** 90.3517*** 198.5340***

Instagram 212.9135*** 159.5381*** 255.3053***

YouTube 260.3373*** 223.4586*** 348.5657***

Form 61.2337*** 63.7669*** 87.9190***

Locality 11.8381 9.5587 15.2995

Branch 7.4376 12.3111* 11.7768

Source: elaborated by the author [* result is significant at the 0.05 level; ** result is significant at the 0.01 level; *** result is significant at the 0.001 level].

Tab. 4. Correlations (Cramér’s V correlation coefficient based on chi-squared statistic) between the values of Mix1, Mix2 and Mix3  
indicators and other variables

Mix 1 Mix 2 Mix 3

Facebook 0.71*** 0.69*** 0.96***

Twitter 0.47*** 0.39*** 0.57***

Instagram 0.59*** 0.51*** 0.65***

YouTube 0.66*** 0.61*** 0.76***

Form 0.32*** 0.33*** 0.31***

Locality 0.14 0.13 0.16

Branch 0.16 0.20* 0.20
 

Source: elaborated by the author [* result is significant at the 0.05 level; ** result is significant at the 0.01 level; *** result is significant at the 0.001 level].

works. A detailed analysis of the collected data allows 
for concluding that foundations and, to some extent, 
social cooperatives are responsible for this effect. 
Enterprises organised in such forms mostly have 
social media accounts, while they are less frequent 
among associations and limited liability companies. 
When it comes to the location of the business, the 
only weak correlation occurs in the context of Insta-
gram. Careful data analysis shows that the few entities 
using this social network are usually organisations 
either from large or medium-sized cities, i.e., social 
enterprises that belong to the first group usually only 
register a simple account on this platform, while enti-
ties from the second group most often use it actively. 
Finally, when it comes to social enterprises from the 
IT industry, they stand out only by the more frequent 
use of Twitter. This behaviour indicates a certain 
specificity of the IT industry and results in the widen-
ing of the set of social networks popular among social 
enterprises.

The structure of the Mix type indicators (Mix 1, 
Mix 2 and Mix 3) naturally means they are strongly 
related. However, these indicators have a cognitive 
value when their correlation with other variables is 
examined. As regards social networks, when assess-
ing the scale of the relationship with each of the three 
indicators, the order is the same each time: Facebook, 

YouTube, Instagram and Twitter. It can, therefore, be 
concluded that passive and active use of social media 
is based on the same assessment of the usefulness of 
individual platforms. Also, the way a social enterprise 
uses individual platforms is related to its legal form, 
i.e., moderate correlations in the case of each indica-
tor. Foundations are primarily responsible for this 
effect. In the group of 301 surveyed enterprises, 46 
cases were identified, constituting 15.3 % of the entire 
sample, of an organisation using more than one social 
networking site. This behaviour was observed in 21 
foundations, nine social cooperatives, eight associa-
tions and eight limited companies. Also, a weak cor-
relation exists between the size of the town where  
a social enterprise is located and the way it uses social 
networks. Finally, when it comes to the relationship 
with the Mix group of indicators, the importance of 
belonging to the IT branch is even slightly higher, 
although still a weak correlation, compared to the 
importance of the location.

4. Discussion and conclusions

The research results allowed for verifying the 
formulated hypotheses. First, the social enterprise’s 
business location has a certain effect on using social 
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media for sustainability communication. Larger cities 
are conducive to the active use of social networks. 
Such a relationship is weak yet statistically significant. 
Mix indicators were particularly helpful in detecting 
this weak relationship. In the context of localisation, 
the results also showed practically no preferences for 
using some platforms over others, and only Instagram 
had a weak correlation with this variable. The detected 
correlations may be the result of generational differ-
ences in attitudes to social media because the inhabit-
ants of large cities are usually younger, better educated 
and more active in using portals, considering them  
a natural part of everyday life (Hysa, Karasek  
& Zdonek, 2021). It may also be the result of greater 
openness to new solutions, which is facilitated by 
functioning in a more complex urban environment 
(Grajeda & Sheldon, 2015). Thus, the first hypothesis 
(H1) can be considered confirmed, although to a very 
limited extent. The second hypothesis (H2) should 
also be considered true, especially due to moderate 
correlations, which are the basis of such a judgment. 
Foundations represent the legal form that is the 
friendliest to sustainability communication through 
social media. This is in line with previous research, 
which has shown that more formally organised social 
enterprises (requiring professional management) are 
more successful due to their complex, extensive com-
munication with stakeholders (Wang, 2022). The 
third hypothesis (H3) was confirmed only to a limited 
extent. Social enterprises in the IT industry generally 
behave like all other entities. The only peculiarity is 
that they are more likely to use Twitter. Apparently, 
due to the profile of professional competencies and 
activities in the IT industry, companies prefer social 
media aimed at formulating a concise and precise 
message. The dominant personality profile among IT 
specialists may be a decisive factor (Potter, 2008). 
This is also in line with previous research into how 
tech companies communicate (Dziekoński, 2017).

The literature on the subject describes numerous 
examples of relationship marketing strategies that are 
based on social media and the affecting conditions 
(Delu, 2019). The limitations related to the conducted 
research resulted mainly from the number of included 
variables. There are several additional features that 
could help in assessing the behaviour of social enter-
prises in terms of how they use social media for sus-
tainability communication. For example, the research 
did not consider the turnover, number of employees, 
start date of the activity, number of customers served 
etc. Possibly, widening the set of variables would 
reveal a greater variety of determinants influencing 

the behaviour of social enterprises on social media 
(Pandey & Kumari, 2019). On theoretical grounds, 
the conducted analysis contributes to a scientific dis-
cussion as it shows the determinants important for 
predicting the use of social media by social enterprises 
for sustainability communication (Wong & Lam, 
2015). As regards the management practice, social 
enterprises unaware of the social media usefulness 
can use the analysis to understand how other similar 
entities use this tool for sustainability communica-
tion. This can be the basis for comparisons and 
determining the direction of developing useful com-
munication skills (Enke & Borchers, 2019). The 
principle is that the lack of participation in market 
competition pushes the enterprise to peripheral posi-
tions (Lee, 2017). It can be assumed that social 
enterprises effectively communicating with the envi-
ronment via social media gain an additional tool for 
building social capital (Busch, 2014). This allows 
them to use the potential represented by the com-
munity focused on common ideas, e.g., using “word 
of mouth” marketing (Wagner, Baccarella & Voigt, 
2017). The conducted analysis can be treated as an 
initial stage in identifying good practices applied by 
social enterprises in sustainability communication 
through social media. Moreover, the results of the 
conducted research may be of particular practical use 
to banks, investors and public institutions forecasting 
the success of social enterprises and making support-
related decisions (Lambert et al., 2019; Roy et al., 
2015). In this context, it should be emphasised that 
social enterprises that use social media similarly to 
foundations and especially those located in large cit-
ies, imitate the behaviour of the most economically 
effective entities. Applying such good practices 
should help them achieve economic success.

Social enterprises belong to the group of organi-
sations that pursue goals important to society 
(Ottlewski, 2021). Their existence depends on the 
ability to properly perceive societal needs and inform 
the environment about their activities (Kim & Lim, 
2017). In the modern world, the importance of sus-
tainability communication is growing with the use of 
social media (Baghdadi, 2013). In the face of the 
dynamic social media development, promoting 
cooperation, collectivism and egalitarianism, and 
limited influence of cultural conditions on the devel-
opment of social enterprises (Canestrinoa et al., 
2020), the path to success for such entities is the 
development of sustainability communication. The 
most economically efficient social enterprises appre-
ciate the economies of scale in sustainability com-
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munication and choose mass platforms. The analysis 
of the research results showed that social enterprises 
operating in the IT industry, which are entities with 
potentially the most joint social and technical compe-
tencies compared to organisations from other indus-
tries, there is still much room for improvement when 
it comes to using social media in sustainability com-
munication. Entities from the IT sector could act as 
leaders in using social media for sustainability com-
munication; however, it seems that such enterprises 
do not use their potential of combined technical and 
social competencies. As demonstrated, regardless of 
the sector, the most favourable characteristics related 
to the active use of social media were found among 
enterprises registered as foundations and entities 
located in the largest cities, which are regional 
administrative centres. This is probably due to the 
scale of activity and the developed social network that 
can be built in a big city in the real and not only in the 
virtual world. Additionally, an important factor may 
be observing the behaviour of other entities, includ-
ing commercial, operating in the immediate environ-
ment of the organisation (Liu & Ko, 2012). When an 
enterprise decides to use a social networking site, it 
first chooses a platform that allows for the most 
partner-like, extensive dialogue with the environ-
ment. Maintaining sustainability communication 
through social media is, to a large extent, the result of 
the awareness that such an option is valuable (Oncioiu 
et al., 2021; Gupta et al., 2021). However, it is impor-
tant to have knowledge of how to do this effectively.
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A B S T R A C T
Various indicators are used to determine the level of company diversification. Their 
adequacy largely depends on the structure of the production programme. Its essential 
feature is the comparative weight of the main product in the total scope of the 
company’s work. In this situation, the intensity of the diversification process is reflected 
by the decrease in the volume of this product due to the inclusion of new products in 
the production programme. In this case, the adequacy of the diversification indicator 
can be reflected by comparing the scale of the main product with changes in the value 
of these indicators. The adequacy will be higher with more changes in the values of 
diversification indicators corresponding to changes in the volumes of the main product. 
Four indicators of corporate diversification are the most well-known and widely used: 
the Berry index, the entropy measure, Utton’s measure and the DG index. All of them 
have both strong and weak sides, so it is important to determine situations of the 
company’s production programme in which diversification indicators are appropriate 
to use, i.e., in which situations their adequacy is the greatest. The research has 
established that if the comparative weight of the main product of the production 
programme in the total scope of work is greater than 0.5, then the adequacy of the 
entropy measure and index DG is higher compared to the Berry index and Utton’s 
measure. If it is lower than 0.5, the other two diversification indicators should be used. 
The obtained results will help to more efficiently manage the process of diversification 
as a company’s development strategy.
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Introduction

In the course of market globalisation, companies’ 
competitiveness becomes a condition for their suc-
cessful commercial activity. In theory and practice, it 
is understood as the occupied part of both domestic 
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and foreign markets. The company will be competi-
tive if it is able to adapt to constantly changing exter-
nal conditions. However, in this case, it will be able 
not only to maintain but also to improve its position. 
This can only be achieved by continuous develop-
ment. The continuous development of the company is 
encouraged by the overall economic result and the 
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country’s position in international markets. As an 
economic entity of the country, this encourages the 
company to increase the scale of its activities; other-
wise, it will lose its position and decay. Thus, the 
pursuit of an ever-increasing market share becomes 
the condition for the company’s competitiveness. 
They can increase this share and, at the same time, 
maintain and expand their positions only by main-
taining development rates not lower than the overall 
growth of the market.

In this situation, companies apply various growth 
strategies, i.e., penetration, product improvement, 
market development and diversification (Ansoff, 
1965; Ansoff, 1957). The simplest and least risky is the 
strategy of penetration or penetrating the market. In 
this case, the company only seeks to maintain its 
position in the markets where it has operated so far. 
To not lose customers, the quality of existing products 
is improved, better service is offered, the price is 
reduced etc. (Pierscionek, 1966).

Although involving more risk, better commercial 
performance results can be expected by applying  
a market development strategy. In this case, new 
products are offered to existing markets, or attempts 
are made to enter new markets with existing prod-
ucts. The greatest risk in this strategy comes from 
these market barriers, which protect markets from 
competitors (Sontheimer, 1989).

A product development strategy aims to increase 
sales volume by offering new products to existing 
markets. In this situation, the fundamental problem 
is the concept of a new product. This reflects the pos-
sible transformation of the product improvement 
strategy into other strategies presented in Table 1.

The most well-rounded is the company’s growth 
diversification strategy. It refers to the release and sale 
of new products in new markets that differ from those 
produced so far. It is characterised by high complex-
ity, which is why it is risky. On the other hand, it 
acquires a special significance under economic reces-
sion conditions faced by countries today. It is risky 
because it requires fundamental changes in the com-
pany’s entire activity, i.e., technology, management 

Tab. 1. Possible transformations of product development strategies into other development strategies 

Objects
Products

modification of existing  
products new products

Clients Same New

Markets Same New or same

Transformation to other development strategies Penetration Diversification

etc. Technological changes are related to the adapta-
tion of the production structure to the release of new 
products, and managerial changes are related to the 
reorganisation of the organisational management 
structure. In addition, implementing this strategy 
requires new knowledge and specialists who can 
work effectively with new technologies.

Quantitative assessment of its condition plays  
a special role in implementing diversification as  
a development strategy. In addition, effective man-
agement of this process is impossible. Several meth-
ods have been proposed for measuring unrelated 
diversification. All of them have strengths and weak-
nesses. Their scale largely depends on how the struc-
ture of the company’s production programme is 
evaluated. Today no answer to this question exists. 
Therefore, assessing the adequacy of diversification 
indicators has both scientific and practical signifi-
cance. The solution to this problem is relevant for 
engineering technology management because diver-
sification is a new organisational management struc-
ture of the company, new technologies etc.

The article aims to propose ways to assess the 
suitability of one or another diversification indicator 
depending on the structure of the construction com-
pany’s production programme.

1. Literature review

The diversification of companies, as one of their 
main growth strategies, is characterised by high com-
plexity and is, therefore, quite controversial (Ansof, 
1965; 1957). Attempts were often made to reduce or 
even deny this possibility of increasing production 
efficiency. It is based on the fact that a significant 
number of diversification projects have failed. The 
reason for this approach to this corporate growth 
strategy is insufficient knowledge of this phenome-
non. It prevented a timely and sufficient assessment 
of the complex of conditions necessary for success. 
For example, existing organisational management 
structures that did not meet the operating conditions 
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of diversified companies were not changed and con-
tinued to rely on the existing qualifications of 
employees etc. The value of diversifying and the 
changed external situation, the business internation-
alisation has increased, economic crises have become 
more frequent etc. All this has made diversification 
one of the most important business management 
strategies. Today, it is applied by increasingly more 
international companies (Li, 2014).

The application of the diversification strategy in 
companies enables them to use capital flows more 
rationally to increase the efficiency and competitive-
ness of commercial and economic activities (Li, 2014; 
Atanasova & Li, 2019), which provides the opportu-
nity to enter new markets, industry sectors or intro-
duce new products to both existing and new markets 
(Errasti et al., 2014).

Many studies have focused on the impact of 
diversification and various aspects of corporate per-
formance: reinvestment strategy (Mackey & Barney, 
2013), capital costs and structure (Hann et al., 2013), 
corporate value (Kuppuswamy et al., 2014; Jara-Bertin 
et al., 2015; Nazarova, 2015; Hyland, 2003), profitabil-
ity (Santarelli & Tran, 2016; Zahavi & Lavie, 2013; 
Becerra & Santaló, 2006; Dosi et al., 2020), produc-
tion export (Gnangnon, 2021), land efficiency of 
business enterprises (Nurimbetov, 2017), corporate 
social responsibility (Patricia & Dastgir, 2017; Zandi 
et al., 2022) and dynamics of production sector diver-
sification (Shikata et al., 2021).

Analyses have also been performed on the impact 
of banking diversification on the government securi-
ties market (Sawada, 2013) and the impact of tech-
nology on the diversification process (Wang et al., 
2014; Li et al., 2014). Several studies have been 
devoted to examining the influence of the ownership 
form of business enterprises (Chung, 2013; Hernán-
dez-Trasobares & Galve-Górriz, 2016; Schmid et al., 
2015; Sanchez-Bueno & Usero, 2014).

A separate line of research is geographical diver-
sification (Qian et al., 2013; Yahaya et al., 2009; 
Chonghui et al., 2013; Thoumrungroje & Tansuhaj, 
2005; Mauer et al., 2015; Gaur & Delios, 2015; Boehe 
& Jimenez, 2019).

An important research subject is the risk of 
diversification projects (Yücel & Önal, 2015; Busse et 
al., 2014; Jafarinejad et al., 2018). Diversification 
processes in corporate networks are also analysed 
(Chen & Jaw, 2014; Kim et al., 2014; Aivazian et al., 
2019).

The literature analysis shows a lack of studies 
aimed at measuring the level of diversification of 
companies over several years.

Diversification measures of companies’ activities 
should follow from their nature and forms of mani-
festation. However, two essential ones are unrelated 
and related diversification. Assignment to one or 
another form is determined by the “core” of the com-
pany’s capabilities. It refers to the cumulative ability 
to accurately and efficiently combine the knowledge 
of markets with technology for the purpose of adapt-
ing to the external environment and, thus, making  
a profit (Wrigley, 1970). Related diversification 
reflects the qualitative side of this process and means 
the company’s expansion into the release of new 
products, the production and sale of which are 
located in the “core” area of its capabilities. Unrelated 
diversification reflects the quantitative side of this 
process and refers to the inclusion in the production 
programme of such products, the release of which 
requires capabilities located outside the mentioned 
zone. As the globalisation of markets grows and 
competition intensifies, companies aiming to increase 
profits and ensure long-term financial stability try to 
minimise the impact of fluctuations in the volumes of 
one developed business on others. This can be 
achieved by entering unrelated markets that are far 
apart. In connection with this, the evaluation of the 

Tab. 2. Measures of corporate diversification

The name of the  
diversification indicator Source

Berry index Berry, Ch. (1971). Corporate Growth and Industrial Diversification. Journal of Law and Economics, 14, 
371-383

A measure of entropy Jaquemin, A. P., & Berry, Ch. (1979). Entropy Measure of Diversification and Corporate Growth. Jour-
nal of Industrial Economics, 27, 46-57

Index DG Ginevičius, R. (2009). Quantitative evaluation of unrelated diversification of enterprise activities. 
Journal of Civil Engineering and Management, 15(1), 105-111

Utton’s measure Utton, M. A. (1977). Large Firm Diversification in British Manufacturing Industry, Economic Journal, 
87, 96-113
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achieved level of diversification of an unrelated com-
pany becomes important since this process can be 
managed if there is an opportunity to measure it.

This literature analysis showed that the same 
measures of diversification had been used for many 
years (Table 2).

All reviewed and other literature sources refer to 
the indicators listed in Table 2. For example, when 
analysing the diversification of construction compa-
nies, the indicator of the number of activities is 
applied (Šaparauskas & Vilutienė, 2005) and for oil 
and gas diversification processes — the entropy 
measure (Kirichenko et al., 2020), for the impact of 
diversification as a company development strategy on 
the commercial activity results of manufacturing 
companies — entropy measure and Berry index 
(Wang et al., 2018), and for diversification of agricul-
tural systems — Berry index and entropy measure 
(Phuge et al., 2020) etc.

Most of the diversification measures originate in 
the US because, at that time, Europe had not yet had 
research efforts on how to manage this process. All 
proposals for measuring diversification can be 
divided into two groups. The first group includes 
indicators based on the number of activity areas, 
which are determined by various types of classifica-
tions. The indicators of the second group are based on 
the number of activity areas and the variation of work 
volumes between them. The indicators of the first 
group have significant shortcomings. The main ones 
are:
• difficulty in unequivocally distinguishing one 

area of the company’s activity from another;
• the number of activities does not estimate their 

significance for production turnover and profit;
• the number of activities does not tell whether 

there is a relationship between the products pro-
duced by the firm (Wolf, 1995a; Wolf, 1995b).
The indicators of the second group are more 

accurate. The most famous and widely used Berry 
index (Berry, 1971):

 
𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵 = 1 − 𝐷𝐷𝐷𝐷𝐻𝐻𝐻𝐻 = 1 − ∑ 𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖2𝑛𝑛𝑛𝑛

𝑖𝑖𝑖𝑖𝑖𝑖 ;  (1) 
 

here, 𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵  is the Berry diversification index; 𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖  — the 
relative volume of the i-th activity of the company; 𝐷𝐷𝐷𝐷𝐻𝐻𝐻𝐻  
— Herfindahl concentration index; n — number of 
activities (𝑖𝑖𝑖𝑖 = 1,𝑛𝑛𝑛𝑛�����). 

The Berry index was obtained by transforming 
Herfindahl’s concentration index (Herfindahl, 1950): 

 
𝐷𝐷𝐷𝐷𝐻𝐻𝐻𝐻 = ∑ 𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖 =𝑛𝑛𝑛𝑛

𝑖𝑖𝑖𝑖𝑖𝑖 ∑ 𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖2𝑛𝑛𝑛𝑛
𝑖𝑖𝑖𝑖𝑖𝑖 .  (2) 

 
The Berry index is equal to 0 if the company is 

specialised, i.e., develops its activities in only one 
direction. The more diversified it is, the closer 𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵  gets 
to 1.0. When there is no variation between the 
volumes of work, the 𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵  index is equal to: 

 
𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵 = 1 − 𝑖

𝑛𝑛𝑛𝑛
.                                  (3) 

 
Based on Berry’s index, an indicator was 

proposed, which is called the entropy measure of 
diversification (Jacquemin & Berry, 1979 ): 

 
 𝐸𝐸𝐸𝐸𝐷𝐷𝐷𝐷 = ∑ 𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖𝑛𝑛𝑛𝑛

𝑖𝑖𝑖𝑖𝑖𝑖 𝑙𝑙𝑙𝑙𝑛𝑛𝑛𝑛 𝑖
𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖

,  (4) 

 
here, 𝐸𝐸𝐸𝐸𝐷𝐷𝐷𝐷 is a measure of the entropy of diversification. 

Berry’s diversification index has certain 
weaknesses. To avoid them, the proposed index 𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺  
(Ginevičius, 2009) 

 
 𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺 = 1 − 𝑖

𝑖+∑ 1−𝑃𝑃𝑃𝑃max
1−𝑃𝑃𝑃𝑃

𝑛𝑛𝑛𝑛−1
𝑖𝑖𝑖𝑖𝑖1

.                     (5) 

here, 𝑃𝑃𝑃𝑃max is the volume of the company’s largest 
(main) activity. 

In England, Utton’s measure is widespread 
(Utton, 1997): 

 
 𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈 = 2∑ 𝑖𝑖𝑖𝑖𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖 − 1𝑛𝑛𝑛𝑛

𝑖𝑖𝑖𝑖𝑖𝑖 .                         (6) 
 

here, 𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈  is Utton’s measure of diversification. 
From the fact that the diversification of the 

company’s activities is proposed to be measured in 
various ways, it can be concluded that none of them 
is perfect. To exploit their strengths, it is necessary to 
determine cases in which it is appropriate to apply 
one or another method. In other words, their 
adequacy should be determined according to the 
current situation. 

 
2. Research methodology 

 
The possibilities and ways of assessing the 

adequacy of the company’s diversification indicators 
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Berry’s diversification index has certain 
weaknesses. To avoid them, the proposed index 𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺  
(Ginevičius, 2009) 

 
 𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺 = 1 − 𝑖

𝑖+∑ 1−𝑃𝑃𝑃𝑃max
1−𝑃𝑃𝑃𝑃

𝑛𝑛𝑛𝑛−1
𝑖𝑖𝑖𝑖𝑖1

.                     (5) 

here, 𝑃𝑃𝑃𝑃max is the volume of the company’s largest 
(main) activity. 

In England, Utton’s measure is widespread 
(Utton, 1997): 

 
 𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈 = 2∑ 𝑖𝑖𝑖𝑖𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖 − 1𝑛𝑛𝑛𝑛

𝑖𝑖𝑖𝑖𝑖𝑖 .                         (6) 
 

here, 𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈  is Utton’s measure of diversification. 
From the fact that the diversification of the 

company’s activities is proposed to be measured in 
various ways, it can be concluded that none of them 
is perfect. To exploit their strengths, it is necessary to 
determine cases in which it is appropriate to apply 
one or another method. In other words, their 
adequacy should be determined according to the 
current situation. 

 
2. Research methodology 

 
The possibilities and ways of assessing the 

adequacy of the company’s diversification indicators 
emerge from its definition (Arbeitskreis, 1973). So, it 
follows the essential feature of diversification, i.e., the 
ratio of existing products to new ones. The more 
distant the latter, the more diversified the company’s 
products. The extreme cases of a company’s 
production programme are a specialised one-product 
company and a company that keeps adding new, 
unrelated products to its production programme. In 
this situation, the intensity of the diversification 
process is reflected by the decrease in the relative 
weight of the main product due to the fragmentation 
of the production programme among a larger 
number of products. The legitimacy of such an 
approach is confirmed by indicators that were not so 
precise but reflected the essence of diversification 
(Kieser & Kubicek, 1992): 

 
𝐷𝐷𝐷𝐷 = 100 − 𝐷𝐷𝐷𝐷max,                          (7) 

 
 𝐷𝐷𝐷𝐷 = 100 − ∑ 𝑃𝑃𝑃𝑃�𝑖𝑖𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛

𝑖𝑖𝑖𝑖𝑖𝑛 ,                       (8) 
 

here, 𝐷𝐷𝐷𝐷 is the diversification rate; 𝐷𝐷𝐷𝐷max — the volume 
of the largest production programme product, per 
cent; 𝑃𝑃𝑃𝑃� — the volume of the i-th product (except for 
the largest product, %). 

It follows from these formulas that the greater the 
comparative weight of the main product in the total 
volume of the company’s production programme, the 
lower the value of the diversification indicator will be, 
and vice versa, as the comparative volume of the largest 
product decreases, the value of the diversification 
indicator will increase. Therefore, the adequacy of 
diversification indicators can be reflected by 
comparing the extent of changes in the main product 
with changes in these indicators. The adequacy of one 
or another indicator will be reflected by the size that 
shows the extent changes in the volumes of the main 
product correspond to changes in the values of the 
relevant diversification indicator: 

 

 𝐾𝐾𝐾𝐾𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 1 − ∆𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘
max

∆𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘
,                      (9) 

 
here, 𝐾𝐾𝐾𝐾𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷  is the adequacy indicator of the j-th 
diversification index; ∆𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘max — the ratio of the main 
product of the k-th production programme option to 
the volume of the main product of the next 
production programme option; 𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝐷𝐷𝐷𝐷  — the same, for 
the j-th diversification indicator. 

It follows from formula (9) that the closer in size 
the changes in the main product and the 
diversification indicator, the greater its adequacy. 
Ideally, when these changes coincide, 𝐾𝐾𝐾𝐾𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 0. 

Size ∆𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘  is determined as follows: 
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 ∆𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘𝐷𝐷𝐷𝐷 = 𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘
max

𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘+1
max;                            (10) 

 
here, 𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘max is the comparative weight of the k-th main 
product of the j-th company in the general 
production programme of the j-th company. 

Size ∆𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝐷𝐷𝐷𝐷  is determined as follows: 
 
 ∆𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝐷𝐷𝐷𝐷 =

𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘
𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘+1

;                         (11) 

 
here, 𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝐷𝐷𝐷𝐷  is the value of the j-th diversification 
indicator of the k-th company. 

Based on formula (9), it is possible to determine 
the case in which the indicator is appropriate to use 
when calculating the degree of diversification of the 
company’s production programme. 

 
 3. Empirical study

To illustrate the application of the proposed 
methodology for determining the adequacy of diver-
sification indicators, five construction companies 
with significantly different production programme 
structures were selected (Table 3).

Table 4 shows what products are offered by com-
panies to the market.

To determine the adequacy of diversification 
indicators, it is first necessary to know their values. 
The results of the calculations are given in Table 5. 

Table 5 was used to determine the relationships 
between the values of the main product volumes 
among the considered companies, i.e., size ∆𝑃𝑃𝑃𝑃𝑘𝑘𝑘𝑘max 
(Table 6). 

Table 6 and formula (11) were used to determine 
the ratio of values of diversification indicators among 
considered companies, i.e., size ∆𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘(Table 7). 

Knowing this quantity, formula (9) was used to 
determine the adequacy indicator of the 
diversification indicator of the considered 
construction companies 𝐾𝐾𝐾𝐾𝐷𝐷𝐷𝐷𝑘𝑘𝑘𝑘  (Table 8). 

To obtain a generalised picture of the adequacy 
of diversification indicators, the results of Table 8 
should be converted into ranks (Table 9). 

Tab. 9. Ranks reflecting the adequacy of the 
diversification indicators of the considered 
construction companies  

Table 9 shows that the situation of the first, 
second, third and fourth construction companies is 
best reflected by indices DG and ED and fifth — 
indices DB and UD. Based on this, it is possible to 
present a generalised model of the adequacy of 
diversification indicators of the considered 
construction companies (Fig. 1). 

Fig. 1 shows that when the size of the 
construction company’s production programme 
compared to the rest of it is greater than 50 per cent, 
it is appropriate to use indicators DG and ED for 
diversification assessment; if less than 50 per cent — 
indicators DB and UD. 
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Table 9 shows that the situation of the first, sec-
ond, third and fourth construction companies is best 
reflected by indices DG and ED and fifth — indices DB 
and UD. Based on this, it is possible to present a gen-
eralised model of the adequacy of diversification 
indicators of the considered construction companies 
(Fig. 1).

Fig. 1 shows that when the size of the construc-
tion company’s production programme compared to 
the rest of it is greater than 50 per cent, it is appropri-
ate to use indicators DG and ED for diversification 
assessment; if less than 50 per cent — indicators DB 
and UD.
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Tab. 4. Content of the production programme of the construction companies

Construc-
tion com-

pany

Nature of activity

residen-
tial, com-
mercial 

construc-
tion

Plumbing 
works

welfare 
works

building 
materials 
and prod-

ucts

field en-
gineering 
networks

hydro-
technical 

structures

roads, 
bridges, 

overpasses

rental of 
equipment, 

mecha-
nisms

railway 
construc-

tion

other 
activities

First + + ‒ ‒ +* ‒ + ‒ ‒ +

Second + * ‒ ‒ ‒ ‒ + + + + ‒

Third + * ‒ + + ‒ ‒ + + ‒ ‒

Fourth ‒ ‒ + + + * ‒ ‒ + ‒ +

Fifth + * + + + ‒ ‒ ‒ ‒ ‒ +
* main product. 
 
Tab. 5. Meanings of the diversification indicators of the construction companies 

Construction com-
pany

Diversification indicators

Berry index DG index A measure of entropy Utton’s measure

First 0.271 0.384 0.619 0.660

Second 0.465 0.556 0.866 2.040

Third 0.501 0.684 0.965 2.180

Fourth 0.679 0.717 1.307 2.800

Fifth 0.780 0.799 1.566 0.920

Tab. 6. Ratios of main product volumes among the companies under consideration

first
Firm

second third fourth fifth

Firm

first 1.198 1.574 1.735 3.036

second 1.198 1.315 1.449 2.536

third 1.574 1.315 1.102 1.929

fourth 1.735 1.449 1.102 1.750

fifth 3.036 2.536 1.929 1.750

Tab. 3. Structure of the production programme of the construction companies 

Construction 
companies

Products

first (main) second third fourth fifth sixth seventh

First 0.85 0.05 0.04 0.04 0.02 ‒ ‒

Second 0.71 0.14 0.09 0.04 0.02 ‒ ‒

Third 0.54 0.39 0.03 0.02 0.02 ‒ ‒

Fourth 0.49 0.16 0.13 0.07 0.06 0.06 0.03

Fifth 0.28 0.25 0.20 0.15 0.12 ‒ ‒

Tab. 1. Possible transformations of product development strategies into other development strategies  

OBJECTS 
PRODUCTS 

MODIFICATION OF EXISTING PRODUCTS NEW PRODUCTS 
Clients Same New 
Markets Same New or same 
Transformation to other development strategies Penetration Diversification 

 
Tab. 2. Measures of corporate diversification 

THE NAME OF THE DIVERSIFICATION 
INDICATOR SOURCE 

Berry index Berry, Ch. (1971). Corporate Growth and Industrial Diversification. Journal of Law and Economics, 14, 
371-383 

A measure of entropy Jaquemin, A. P., & Berry, Ch. (1979). Entropy Measure of Diversification and Corporate Growth. 
Journal of Industrial Economics, 27, 46-57 

Index DG  Ginevičius, R. (2009). Quantitative evaluation of unrelated diversification of enterprise activities. 
Journal of Civil Engineering and Management, 15(1), 105-111 

Utton’s measure Utton, M. A. (1977). Large Firm Diversification in British Manufacturing Industry, Economic Journal, 
87, 96-113 

 
Tab. 3. Structure of the production programme of the construction companies  

CONSTRUCTION 
COMPANIES 

PRODUCTS 
FIRST (MAIN) SECOND THIRD FOURTH FIFTH SIXTH SEVENTH 

First 0.85 0.05 0.04 0.04 0.02 ‒ ‒ 
Second 0.71 0.14 0.09 0.04 0.02 ‒ ‒ 
Third 0.54 0.39 0.03 0.02 0.02 ‒ ‒ 
Fourth 0.49 0.16 0.13 0.07 0.06 0.06 0.03 
Fifth 0.28 0.25 0.20 0.15 0.12 ‒ ‒ 

 
Tab. 4. Content of the production programme of the construction companies  

CONSTRUCTION 
COMPANY 

NATURE OF ACTIVITY 

RESIDENTIAL, 
COMMERCIAL 

CONSTRUCTION 

PLUMBING 
WORKS 

WELFARE 
WORKS 

BUILDING 
MATERIALS 

AND 
PRODUCTS 

FIELD 
ENGINEERING 

NETWORKS 

HYDRO-
TECHNICAL 

STRUCTURES 

ROADS, 
BRIDGES, 

OVERPASSES 

RENTAL OF 
EQUIPMENT, 
MECHANISMS 

RAILWAY 
CONSTRUCTION 

OTHER 
ACTIVITIES 

First + + ‒ ‒ +* ‒ + ‒ ‒ + 
Second + * ‒ ‒ ‒ ‒ + + + + ‒ 
Third + * ‒ + + ‒ ‒ + + ‒ ‒ 
Fourth ‒ ‒ + + + * ‒ ‒ + ‒ + 
Fifth + * + + + ‒ ‒ ‒ ‒ ‒ + 

* main product.  

 
Tab. 5. Meanings of the diversification indicators of the construction companies  

CONSTRUCTION COMPANY 
DIVERSIFICATION INDICATORS 

BERRY INDEX DG INDEX A MEASURE OF ENTROPY UTTON’S MEASURE 
First 0.271 0.384 0.619 0.660 
Second 0.465 0.556 0.866 2.040 
Third 0.501 0.684 0.965 2.180 
Fourth 0.679 0.717 1.307 2.800 
Fifth 0.780 0.799 1.566 0.920 

 
Tab. 6. Ratios of main product volumes among the companies under consideration 

 
FIRM 

FIRST SECOND THIRD FOURTH FIFTH 

Firm 

first  1.198 1.574 1.735 3.036 
second 1.198  1.315 1.449 2.536 

third 1.574 1.315  1.102 1.929 
fourth 1.735 1.449 1.102  1.750 
fifth 3.036 2.536 1.929 1.750  

 
Tab. 7. Calculation results of the diversification indicator adequacy of considered construction companies  

 CONSTRUCTION COMPANY 
FIRST SECOND THE THIRD FOURTH THE FIFTH 

DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD 

Fi
rm

 

first     0.172 0.143 0.301 0.025 0.116 0.010 0.148 0.198 0.071 0.178 0.397 0.591 0.494 0.200 0.055 0.212 
second 0.172 0.143 0.301 0.025     0.069 0.180 0.220 0.231 0.124 0.96 0.008 0.150 0.164 0.402 0.512 0.244 
the third 0.116 0.010 0.148 0.198 0.069 0.180 0.220 0.231     0.051 0.174 0.187 0.142 0.691 0.189 0.239 0.011 
fourth 0.012 0.105 0.307 0.120 0.124 0.045 0.008 0.150 0.051 0.174 0.187 0.142     0.609 0.460 0.523 0.425 
the fifth 0.494 0.200 0.055 0.212 0.164 0.402 0.512 0.244 0.478 0.342 0.400 0.082 0.609 0.342 0.523 0.082     

Tab. 7. Calculation results of the diversification indicator adequacy of considered construction companies 
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Tab. 8. Ratios of diversification indicator values among the examined companies

Tab. 9. Ranks reflecting the adequacy of the diversification indicators of the considered construction companies 

 
Tab. 8. Ratios of diversification indicator values among the examined companies 

CONSTRUCTION 
COMPANY 

CONSTRUCTION COMPANY 
FIRST SECOND THIRD FOURTH FIFTH 

DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD 
first     1.448 1.339 1.716 3.091 1.782 1.559 1.849 3.303 1.868 2.112 2.506 4.243 2.032 2.530 2.879 1.394 
second 1.448 1.339 1.716 3.091     1.231 1.115 1.078 1.069 1.290 1.510 1.461 1.373 1.403 1.809 1.678 2.218 
third 1.782 1.559 1.849 3.303 1.231 1.115 1.078 1.069     1.049 1.355 1.356 1.285 1.141 1.623 1.557 2.370 
fourth 1.868 2.112 2.506 4.243 1.290 1.510 1.461 1.373 1.049 1.355 1.356 1.285     1.088 1.199 1.149 3.044 
fifth 2.032 2.530 2.879 1.394 1.403 1.809 1.678 1.394 1.141 1.623 1.557 2.370 3.044 1.198 1.199 0.329     

 
Tab. 9. Ranks reflecting the adequacy of the diversification indicators of the considered construction companies  

FIRM 
CONSTRUCTION COMPANY 

FIRST SECOND THIRD FOURTH FIFTH 
DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD 

first     3 2 4 1 2 1 3 4 1 2 3 4 4 2 1 3 
second 3 2 4 1     1 2 3 4 3 2 1 4 1 3 4 2 
third 2 1 3 4 1 2 4 3     1 3 4 2 4 2 3 1 
fourth 1 2 3 4 3 2 1 4 1 3 4 2     4 2 3 1 
fifth 2 4 1 3 2 3 4 1 4 2 3 1 1 2 4 4     
Total 8 10 11 12 9 9 13 9 8 8 13 11 6 10 12 12 13 9 1 7 
Sum of ranks 8 21 18 22 16 24 15 26 22 8 
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third 1.782 1.559 1.849 3.303 1.231 1.115 1.078 1.069     1.049 1.355 1.356 1.285 1.141 1.623 1.557 2.370 
fourth 1.868 2.112 2.506 4.243 1.290 1.510 1.461 1.373 1.049 1.355 1.356 1.285     1.088 1.199 1.149 3.044 
fifth 2.032 2.530 2.879 1.394 1.403 1.809 1.678 1.394 1.141 1.623 1.557 2.370 3.044 1.198 1.199 0.329     

 
Tab. 9. Ranks reflecting the adequacy of the diversification indicators of the considered construction companies  

FIRM 
CONSTRUCTION COMPANY 

FIRST SECOND THIRD FOURTH FIFTH 
DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD DG ED DB UD 

first     3 2 4 1 2 1 3 4 1 2 3 4 4 2 1 3 
second 3 2 4 1     1 2 3 4 3 2 1 4 1 3 4 2 
third 2 1 3 4 1 2 4 3     1 3 4 2 4 2 3 1 
fourth 1 2 3 4 3 2 1 4 1 3 4 2     4 2 3 1 
fifth 2 4 1 3 2 3 4 1 4 2 3 1 1 2 4 4     
Total 8 10 11 12 9 9 13 9 8 8 13 11 6 10 12 12 13 9 1 7 
Sum of ranks 8 21 18 22 16 24 15 26 22 8 
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Conclusions

With market globalisation and intensifying com-
petition, the strategy of business diversification is 
becoming increasingly important for companies. It 
provides opportunities to adapt to constantly chang-
ing external conditions and, thus, maintain and 
improve the position. The success of a diversification 
strategy depends, to a large extent, on the ability to 
measure its achieved level at a desired point in time. 
Today, four indicators for measuring unrelated diver-
sification are the most well-known and widely used: 
Berry index DB, the entropy measure ED, Utton meas-
ure DU and the index DG. On the other hand, the 
question remains which indicator to apply in a spe-

cific case and, at the same time, increase the adequacy 
of the assessment. The conducted research found that 
it largely depends on the structure of the company’s 
production programme, which is sufficiently accu-
rately reflected by the comparative weight of the main 
product in the total volume of work. As the degree of 
diversification increases, this share decreases. In this 
case, the adequacy of the company’s activity diversifi-
cation indicator can be reflected by changes in the 
scale of the main product compared to changes in the 
value of this indicator.

It has been established that if the relative size of 
the main product of the construction company’s 
production programme compared to the rest of its 
scope is greater than 50%, then it is appropriate to use 
the Berry index and the entropy measure to assess the 
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level of diversification if it is less than 50% — Utton 
measure and index DG.

The limitations of the proposed methodology 
can be attributed to the fact that it is more suitable for 
the evaluation of the structure of the production 
programme of a construction company with a clear 
main product. The weakness of the methodology can 
be attributed to its remaining unclear sensitivity, i.e., 
to the extent changes in the main product correspond 
to changes in the adequacy of the considered diversi-
fication indicators; on the strong side, compared to 
the changes in the main product of the production 
programme, the adequacy indicator changes more.
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A B S T R A C T
Mobile trip planning applications may contribute to popularising public transport, 
provided they work efficiently and gain high user acceptance. This article aims to take 
a closer look at the functioning of the JakDojade application, which has been the most 
popular platform in Poland for several years, supporting travel planning by public 
transport. In the presented case study, the authors tried to diagnose problems and 
indicate the directions of application development. At the same time, through this 
analysis, the authors aimed to demonstrate the usefulness of researching user 
comments from the viewpoint of managing the development of mobile applications 
and related services. A case study methodology was used to perform a descriptive 
study. Data on user feedback on JakDojade mobile application in Poland comes from 
Google Play Store. Semantic categorisation of user comments and sentiment analysis 
allowed for identifying user problems and diagnosing emotions related to its use. The 
presented methodology allowed for diagnosing typical user problems for the JakDojade 
application, which may help indicate further development directions. The authors 
attempted to demonstrate the usefulness of researching user comments from the 
point of view of managing the development of mobile applications and related 
services. The semi-automatic approach to text analysis presented in the article 
highlights the problems related to the study of user reviews. The limitations of the 
proposed methodology and the possibilities for its improvement were indicated.
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Introduction

According to the World Bank Today, 56 % of the 
world’s population lives in cities. This number is 
expected to grow. By 2050, nearly seven out of ten 
people will live in cities (World Bank, 2022). The 
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population growth in urban areas will pressure public 
transport management and infrastructure. The 
increase in fuel and car prices in the primary and 
secondary markets causes an increased demand for 
shared transport models. In the era of universal 
mobile access to the Internet, mobile applications 
have become indispensable for younger people as 
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they support all spheres of personal and professional 
activity. By offering mobile applications for planning 
trips, the city can achieve a higher use and economic 
effectiveness of public transport. Promoting shared 
transport has many such benefits as (AlKheder, 2021) 
decreasing the number of private vehicles to ease traf-
fic congestion, resulting in a positive impact on the 
environment and enhancing the cost-effectiveness, 
reliability, and accessibility of the road network. The 
main factors that may discourage passengers from 
using public transport are:
• Schedule sliding, i.e., the case where vehicles can-

not be dispatched according to the planned 
timetable due to accumulated delays when per-
forming previous trips (Gkiotsalitis & Cats, 
2021). 

• Problems with purchasing tickets from the elec-
tronic ticket machine. In some vehicles, the 
machines are not present or not functioning cor-
rectly. It is not always possible to buy a ticket 
from the driver, for example, during the restric-
tions related to the COVID-19 pandemic.

• The difficulty of planning a transfer from one bus 
or tram to another in the shortest possible time.

• The lack of knowledge about the bus facilities 
(such as the low floor) essential for people with 
mobility impairments. 

• Uncertainty about the time of arrival and reach-
ing the bus stop.

• Different timetables during the weekends and 
holidays.
Providing accurate and timely information about 

public transportation is necessary to increase its 
dependability. Commuters should know when their 
trains and buses will arrive so that they can plan their 
trip accordingly (Rawal, 2018).

The answer to these problems may be a mobile 
application with real-time access to vehicle informa-
tion, route plans, and timetables. The authors believe 
that functional mobile applications meeting user 
needs are an important factor contributing to the 
promotion of public transport.

One of the critical success factors of an applica-
tion is its proper design considering user experience 
(UX). User expectations are tested during the initial 
application design process and later, during its pro-
duction use to apply appropriate corrections and 
design subsequent versions. User experience research 
in software engineering usually uses questionnaires, 
surveys, observations, and psychophysical measure-
ments, often involving users in design work. However, 

in the operational phase of the application lifecycle, 
UX research can also be performed by analysing user 
comments on social networks or in application stores. 
This, in turn, requires appropriate text mining meth-
ods and solving semantic problems, often specific to 
the analysed language.

This article takes a closer look at the functioning 
of the JakDojade (How do I arrive?) application, 
which has been the most popular platform in Poland 
for several years, supporting travel planning by public 
transport. By analysing user comments, the authors 
aimed to diagnose problems and indicate the direc-
tions of application development. At the same time, 
the authors used this analysis to demonstrate the 
usefulness of researching user comments from the 
viewpoint of managing the development of mobile 
applications and related services.

1. Literature review 

The debate on the importance of efficient urban 
transport is not new and has been highlighted in 
many publications. According to Banister (1995), the 
attractiveness of particular locations depends on the 
transport infrastructure’s relative accessibility, qual-
ity, and quantity. The main problems of efficient 
transport systems development are (Zavitsas et al., 
2010):
• Land use. Well-designed transport networks 

improve people’s accessibility to existing services 
and amenities. Transport performance is the 
ratio between the accessibility to certain ameni-
ties (including the number of people) by a mode 
of transport (i.e., how many amenities can be 
accessed by a specific transport mode in 30 min-
utes) and the proximity of these amenities (i.e., 
how many are located in a radius of 8 km) 
(OECD, 2022).

• Congestion and parking places. Cities are faced 
with a growing number of cars and limited park-
ing spaces, making people park their vehicles 
haphazardly on roads and congesting streets.

• Car dependence is among the leading causes of 
congestion and air pollution. Other consequences 
are social isolation, discrimination, high 
expenses, and declining small businesses (Price, 
2017).

• Achieving a modal shift from private to public 
transport, walking, and cycling. In the last few 
years, the COVID-19 pandemic has caused  
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a significant impact on public transportation 
services, travel behaviour, and mode choice 
preferences (Das et al., 2021).

• Pollution and noise. The EU plans to ban sales of 
fossil fuel-powered vehicles from 2035 (Abnett, 
2022). Many public transport companies in 
Poland are switching their fleet to electric vehi-
cles. Easily obtained external funds for the pur-
chase of electric buses encourage even the 
smallest towns to use this solution (Połom  
& Wiśniewski, 2021).

• Other factors, e.g., political issues and economic 
prosperity. Urban transport problems can 
increase travel times and affect the efficiency of 
commerce, counterbalancing the economic 
advantages of urban proximity (Zavitsas et al., 
2010).
Inner city areas with high building and popula-

tion densities are problematic in providing efficient 
transport links and infrastructure while ensuring 
safety and environmental sustainability. Many cities 
are thus considering reallocating road space giving 
more space to public transport and pedestrians 
(Zavitsas et al., 2010). Due to the spatial and eco-
nomic problems, local governments have a limited 
possibility of constant investment in new transport 
infrastructure. Reducing the share of individual 
transport will improve the air in the city and the 
overall quality of life of the population (Bubelíny  
& Kubina, 2021). 

Thus, strategies based on managing existing 
resources and encouraging the use of public transport 
seem to be the most appropriate development path. 
In the information and communication technologies 
era, solutions and models drawing on the smart city 
concept have become a hot topic. Great hopes are 
placed on using various Internet of Things solutions 
(Shahrour & Xie, 2021). Noteworthy is the selection 
and integration of IoT tools within smart cities to 
support decision-making processes in determining 
investment needs in the public transport lines. It is 
essential to analyse which IoT tools are available in 
the city (Stępniak et al., 2021). Implementing real-
time locating systems (RTLS) offers the possibility of 
tracking public transport vehicles.

The basis for creating innovative solutions sup-
porting public services valid for residents is ensuring 
the openness of source data. Open government data 
(OGD) is used to develop innovative products, 
including services and software (Wieczorkowski, 
2019). Ensuring the data openness on timetables and 

information on the current vehicle location enables 
mobile applications for trip planning.

Mobile applications for paid public services, 
which usually include public transport, often have to 
resolve the intermediation problem in the payment-
for-service system. The application’s popularity may 
be influenced by implementing appropriate payment 
solutions with a high level of user trust (Szumski, 
2020).

The need to reduce individual transport pro-
motes journey planning platforms involving different 
public transport means to ease the inhabitant’s daily 
commute. Travel planning applications benefit not 
only passengers but also the urban transport system 
and economy. Software companies and startups 
design and implement these applications, creating 
new jobs. In addition, Big Data Sources created by 
these applications may be used for marketing.

However, measuring the benefit of an application 
for users, i.e., passengers, is problematic. Thus, it is 
vital to study user experience, particularly the under-
standing of subjective feelings while using the prod-
uct (Rota et al., 2009), in this case, a mobile 
application.

User experience is defined as a person’s percep-
tions and responses that result from the use and/or 
anticipated use of a product, system, or service (ISO 
9241-210, 2010). This formal definition is supple-
mented by other interpretations: user experience 
explores how a person feels about using a product, 
i.e., the experiential, affective, meaningful, and valu-
able aspects of product use (Vermeeren et al., 2010). 
Hassenzahl and Tractinsky (2006) distinguished a 
few prominent perspectives of UX. None of these 
perspectives fully capture UX, which is about tech-
nology that fulfils more than just instrumental needs 
in a way that acknowledges its use as a subjective. UX 
is a consequence of a user’s internal state, the charac-
teristics of the system (e.g., complexity, purpose, 
usability, functionality, etc.), and the context within 
which the interaction occurs.

There are two disparate stances on how UX 
should be studied, i.e., qualitative versus quantitative, 
that are not necessarily compatible or can even be 
antagonistic (Law et al., 2014). UX literature focuses 
on the previously mentioned methods, such as ques-
tionnaires, surveys, and user observation. Such 
methods often require a manual approach to collect-
ing the necessary data and their subsequent evalua-
tion. As reported (Maia & Furtado, 2016) in  
a systematic review of UX literature regarding the 
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automation of such data collection, most studies col-
lected data manually (80 %), 12 % used a mixed form 
(manual and automated), and 8 % did it automati-
cally. After collecting user experience data, 84 % of 
the studies performed the user experience evaluation 
manually, 8 % did it automatically, 4 % used a mixed 
form, and 4 % did not report the user experience 
evaluation techniques. Automated UX evaluation is 
regarded as an unexplored field, especially when 
adopted for widely used mobile applications (Saleh et 
al., 2020). However, the authors make such attempts 
based on user observations. The problem is, therefore, 
the low level of possible automation of UX research.

The authors of this article focused on the auto-
matic analysis of collected comments. This approach 
is sporadically mentioned in the literature. Stuart et 
al. (2015) also examined the reviews of 20 mobile 
applications from the Google Play Store and the 
Apple App Store. It was underlined that the unstruc-
tured and informal nature of the reviews complicated 
the analysis. Additional barriers arise from the emo-
tional language enriched with slang, peculiar spelling, 
and the use of emojis and other symbols (Gimadi, 
2021). Many comments address various problems in 
one review, making it difficult to classify them. 

The analysis of user comments (including senti-
ment analysis) is used when evaluating products, 
particularly mobile applications. On the other hand, 
it can also be useful at the city management level to 
build city development strategies, implement related 
projects (Jelonek et al., 2020) and evaluate the public 
transport system (Buran, 2023). The authors of this 
article focused on the first option.

Semantic analysis is language specific. The above-
mentioned study concerned comments in English, 
and the conclusions reached do not need to be valid 
for other languages. Hence, there is a need for further 
research on the use of comments for UX assessment, 
and a research gap here is the use of the Polish lan-
guage as part of a completely different language 
group. 

The Polish language semantic analysis is a chal-
lenging task because of the relatively free word order 
(Savary & Waszczuk, 2020), which stresses the 
importance of information rather than following the 
rules of grammar. Several written corpora of contem-
porary Polish have been created, which could be used 
for automatic topic detection. Still, due to copyright 
issues, they are not freely available for download 
(Ogrodniczuk et al., 2022).

2. Purpose and characteristics 
of the JakDojade application

JakDojade application is a public transport plan-
ner. Its basic functionality includes searching for the 
fastest and alternative transport connections and 
selling tickets online. The application uses city maps, 
timetables, and user geolocation data. The website is 
currently available in a mobile version for Android 
and iOS, as well as in an older Web version.

In 2021, JakDojade was the most popular appli-
cation for planning trips by public transport in 
Poland, according to research carried out on behalf of 
the application developer. Monthly active users 
(MAU) average about four million. Searching for 
connections serves over 30 Polish cities or agglomera-
tion areas, and purchasing tickets is possible in about 
ten cities or regions (Fig. 1). The real-time function is 
gradually introduced in the application, which con-
sists of using data on vehicles’ exact position parallel 
to the schedule data. So far, it has been implemented 
in Wrocław, Warsaw, Poznań, Tricity and Kraków. 
Real-time data improves the quality of finding opti-
mal connections. A passenger can also have a high 
probability that the selected bus or tram will arrive at 
the stop at the scheduled time. In addition, the plan-
ning considers vehicles’ constantly updated speed 
and travel time on individual sections, not only the 
timetable values.

However, real-time information requires real-
time access to data about the current position of each 
vehicle. Location data is determined using GPS 
devices. It is transferred to the transportation com-
pany and public transport supervisors and is made 
available using API programming interfaces. This is 
still not being done correctly in many cities, resulting 
in the slow pace of real-time feature deployment. In 
addition, some vehicles do not report their location 
accurately due to GPS device failures, problems in 
data transmission, or driver errors. The quality of the 
service is also influenced by the frequency of updat-
ing the location of vehicles.

The basic version of the mobile application is 
free, but it provides users with profiled ads. A paid 
premium version without ads is also available. These 
advertisements and the sale of user-sourced data are 
the backbones of the producer’s revenue. An increas-
ingly important part of the company’s revenues is the 
intermediation in the sale of online tickets. The 
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adopted business model means that the activity is 
profitable only in larger cities with good advertising 
and the ticket sales market. Including other centres in 
the service generates high fixed costs. An alternative 
is the participation of smaller-town authorities in the 
costs of including them in the service. The above-
described characteristics of the application’s opera-
tion suggest potential problems affecting user 
opinions negatively. Therefore, initially, it can be 
assumed that the criticism and poor opinions may 
concern:
• speed and reliability of the application operation,
• usability of the application interface,
• the quality of optimisation algorithms,
• news of timetables,
• gaps and errors in real-time information,
• a limited number of cities where the service is 

provided,
• online ticket sales methods in individual cities,
• problems with paying for tickets,
• the nuisance of displayed advertisements,
• privacy policy,
• prices for the premium version and the profitabil-

ity of its purchase.

The application evaluation should also be 
expected to be influenced by the quality of external 
data downloaded, such as timetables, GPS data of 
vehicles, and maps. At the same time, the assessment 
may also be influenced by factors utterly independent 
of the application, such as the quality of public trans-
port in individual cities and even traffic jams causing 
delays to timetables. The JakDojade application and 
business model are described in detail by Wiec-
zorkowski, Chomiak and Pawełoszek (2021). The 
JakDojade application covers most of the large 
agglomerations in Poland.

3. Research methods

The great advantage of mobile application stores, 
such as Google Play, is their star-rating and com-
ments system, allowing users to evaluate the apps and 
leave feedback. User reviews contain valuable infor-
mation, such as bug reports, feature requests, and 
user experiences (Noei & Lynos, 2019). The analysis 
of user comments is a research method that, in recent 
years, formed a popular and influential field of 
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research (Schindler & Domahidi, 2021). This method 
effectively identifies existing technical problems and 
other sources of customer dissatisfaction. According 
to Carter (2022), around 81 % of consumers say they 
have left a business review around four times a year or 
less. Therefore, it can be assumed that the analysis of 
user comments can provide a statistically representa-
tive result (Reimer et al., 2021). Although it is increas-
ingly common for customers to leave negative reviews 
about a product, the most common reason to leave  
a review is that the service or product was excellent 
(56 %). The second most common reason to leave a 
review is that the product was unsatisfactory (41 %) 
(Carter, 2022). Dissatisfied customers are likely to 
describe their opinions and experiences in more 
detail. Sentiment analysis and categorising user com-
ments can indicate the directions for improving the 
services. Data on user feedback on JakDojade mobile 
application in Poland was obtained from Google Play 
Store.

The research procedure consisted of the follow-
ing steps:
• Gathering comments on the application JakDo-

jade. Comments were extracted from the Google 
Play store using a Python script and a dedicated 
library (Mingyou, 2022).

• Preparation of data for analysis in an Excel 
spreadsheet. The obtained data structure and the 
description of the variables are presented in Table 
1.

• Feature creation, i.e., deriving new features from 
existing ones. This step involved establishing the 
gender of commenting users. The gender of users 

Tab. 1. Variables used in the study

variable name Description
Variables in the data set

reviewId Unique identifier of the review, string of characters
userName The user’s name and surname or nickname

userImage User image icon

content Review text

score 5-point rating scale, where 1 means “Unacceptable” and 5 is “Excellent”

thumbsUpCount Number of users who found the comment useful

reviewCreatedVersion Version of app reviewed

at Date and time of the review

replyContent Reply text

repliedAt Date and time of the reply

Derived variables

gender User’s gender  (female, male or unknown)

wordCount Wordcount in comments

delay Delay in response to the comment in days

Year year of adding the comment

was determined (1) based on their first and last 
names, using a dictionary method, and (2) based 
on the words contained in the comment that may 
indicate gender. In Polish, it is possible to extract 
past and future verbs and some adjectives indica-
tive of gender. The text analysis was carried out 
using a VBA script developed by the project 
authors.

• Calculating descriptive statistics of the data set 
for individual numerical and categorical varia-
bles.

• Application of the CLARIN-PL (Janz et al., 2017) 
sentiment analysis tool for evaluating the polar-
ity of the comments as positive or negative and 
also to detect particular emotions accompanying 
the users of the JakDojade service.

• Separation of thematic categories by using simple 
text-processing techniques. Here, the first step 
was to identify the most frequent phrases in the 
text that could indicate the subject of the com-
ment.

• Tagging the comments and counting the number 
of comments in each category. Each review could 
have more than one category.

4. Research results

The first step of the analysis was to identify  
basic statistics on user ratings and comments. The 
number of comments and the average assessment 
from 2011 to the third quarter of 2022 are presented 
in Fig. 2.
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The average user ratings over the years ranged 
from 3.18 to 4.8. Notably, the median in each year of 
the analysis was five, meaning that over half of the 
users rated the application very well. The lowest aver-
age rating was recorded in 2016 (3.18). Then, the rat-
ings of the JakDojade application broken down by 
gender were analysed. By analysing the names and 
surnames of commentators and the grammatical 
analysis of statements, the authors were able to deter-
mine the gender of 33 % of commentators. 

The authors decided to check whether men and 
women differed in the assessment of the application. 
The obtained results are presented in Table 2. The 
chart in Fig. 3 presents the visualisation of the num-
ber of grades on a scale of 1–5, broken down by gen-
der.

The statistics analysis on the length of comments 
(the variable wordCount) showed that women write 
longer reviews. However, the difference is not signifi-
cant and likely has arisen by chance. For men, the 
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Tab. 2. Descriptive statistics cross-section table

Gender N Mean Std.Dev Q25 Median Q75

Female 3584 3.86 1.55 3 5 5

Male 6380 3.66 1.65 2 5 5
 
Source: elaborated by the author.
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median and average are 15.81 and nine words, and for 
women, it is 16.14 and ten, respectively. Detailed sta-
tistics on comment length by gender are presented in 
Table 3.

The Google Store comment system allows users 
to evaluate the usefulness of a review. Users can click 
the thumb icon if they find a comment valuable. In 
the analysed dataset, the usefulness of the comment is 
measured by the variable thumbsUpCount. To take  
a closer look at the usefulness of the comments, the 
authors examined the following relationships:
• The usefulness of comments, depending on their 

length.
• In this study, the authors assumed that the most 

valuable comments were those with the most text 
and detailing why users were satisfied or dissatis-
fied. However, this assumption was rejected due 
to the correlation coefficient between wordcount 
and thumbsUpCount amounting to 0.19.

• The usefulness of comments, depending on their 
rating.
The correlation coefficient between these two 

variables was -0.01, showing no linear relationship. 
Fig. 4 presents the average number of thumbs by rat-
ing.

On average, the comments that rated the app low 
(one and two stars) proved to be the most helpful.

The analysis of the length of comments broken 
down by star rating showed that these comments 
contained the most text (Fig. 5).

Considering the usefulness and length, com-
ments evaluating the application with one, two, and 
three stars were selected for further analysis. These 
comments detailed the reasons for user dissatisfac-
tion and the application use barrier.

Responding to comments is crucial to building  
a customer-oriented marketing strategy. By timely 
response, the company will improve customer reten-
tion rates and loyalty. Answering the comments also 
increases the chances of acquiring new customers by 
showing the company’s commitment. The authors 
decided to check the response time and the share of 
answered comments according to ratings. In the 
research sample, the company responded to 64 % of 
the comments. The share of replied comments broken 
down by rating is presented in the chart in Fig. 6. 
Detailed statistics on the reply time are presented in 
Table 4.

In most cases outside the 4-star rating, the 
median response time to comments was one day. On 
average, the company responds to 1-star comments 
the fastest. When examining the dependence of the 
response delay on the comment length, the authors 
used the correlation coefficient. Its value was -0.00128, 

Tab. 3. Descriptive statistics on comment length

Gender N Mean Std.Dev Q25 Median Q75

Female 3584 16.14 17.73 3 10 22

Male 6380 15.82 18.75 3 9 21
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Fig. 5. Average and median word count by application rating 
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Tab. 4. Descriptive statistics of application ratings 

Rating N Average Median Min Max Q1 Q3 Std. dev.

1 3041 4.68 1.00 0.00 122.00 0.00 5.00 9.17

2 1088 5.07 1.00 0.00 116.00 0.00 5.00 10.46

3 1088 5.07 1.00 0.00 116.00 0.00 5.00 10.46

4 614 8.57 2.00 0.00 182.00 0.00 8.00 18.07

5 4970 5.49 1.00 0.00 165.00 0.00 4.00 16.16
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which indicates no relationship between the two vari-
ables.

To diagnose the problems and barriers faced by 
users of the JakDojade mobile application, sentiment 
analysis and semantic analysis were used to distin-
guish the categories of emerging issues. The sentiment 

analysis using the CLARIN-PL tool was applied to 
identify the users’ emotions. Due to a large number of 
comments (29.343) and limited computing power, 
the sentiment analysis was performed on a sample of 
400 comments. Therefore, the sample contained 80 
reviews from each rating 1–5, respectively. The graph 
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presented in Fig. 7 clearly shows the advantage of 
positive emotions.

A more detailed analysis with the CLARIN-PL 
tool allows for extracting phrases related to various 
emotions, both positive (such as joy, trust, and look-
ing forward to something unexpected) and negative 
(sadness, anger, fear, disgust, and negative surprise). 
The results of the analysis are presented in Fig. 8.

Among the identified positive emotions, joy and 
trust prevailed. The content analysis of positive com-
ments showed that users were happy to plan their trip 
well with the help of the application. They trusted the 
application, as evidenced by numerous phrases prov-
ing no experienced disappointment. Sadness and 
anger predominated among negative emotions. These 
emotions were related to many shortcomings of the 
application’s functioning. To find out the causes,  

a semantic analysis of the text was made and is 
described in the further part of the article.

A more in-depth analysis with the CLARIN tool 
extracts the emotional tinge of the application char-
acteristics mentioned by users in the comments. The 
summary of the analysis results is shown in Fig. 9.

The results are largely in line with the emotions 
identified earlier. The most frequently indicated fea-
ture is the usability of the application. Users often 
described cases of successfully reaching destinations 
or not getting lost in an unfamiliar city. Among the 
negative traits, the most frequently mentioned were 
uselessness, harm and misfortune.

It is possible to identify problems by analysing 
comments with low ratings, i.e., one, two or three 
stars. The first step was identifying recurrent topics. 
For this purpose, the 100 most extended negative 
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comments sample was selected and analysed to find 
the most frequent issues reported by users. Next, the 
authors extracted the concepts that indicated prob-
lems and their synonyms; this way, 54 keywords were 
identified and categorised. Table 5 shows the catego-
ries of topics. Due to the declension rules in the Polish 
language (inflexion of a word by cases and numbers), 
a simple searching method did not give accurate 
results. To avoid this problem, the morphemes of the 
words (a part of the word with a recognisable mean-
ing) were used. The corpus of all the comments was 

Tab. 5. Categories and key phrases used for tagging user comments 

Category Description Key phrases

Timetables Problems with the timeliness of the timetable, 
updating, and searching for optimal connections

Timetable, showing delay, showing connections, 
change of means of transport, hours, searching, 
delay, route, train, timetable update

Sharing personal data The application collects the personal data of users, 
for which they must consent to use the application

Statute, policy, personal data, agreement, private, 
protection, consent

Energy consumption Energy consumption by the application, cases of 
power drain

Battery, energy consumption, power drain

Finance Payments for tickets, payment methods, com-
plaints about transactions, payments for the pre-
mium application

Paid, payment, return, money, scam, wallet, com-
plaint, ticket

Navigation Problems with in-app navigation, road showing on 
map and GPS location

Navigate, navigation, GPS, location, map update

Interface Application interface, ease of use, interface chang-
es, suggestions for changes

Appearance, interface, font, button, readable

Premium app Comments related to the app’s premium version 
and displaying advertisements in the non-pre-
mium version. Comparison of free and premium 
applications

Ads, premium

Application Problems with using the mobile application and 
updating.

Efficient, stable, suspending, mule, silt, slime, jam, 
update

Cities Reporting problems related to specific places, 
service in cities

City, town, names of the cities

Holiday Problems encountered with revised timetables Holiday, weekend, Saturday, Sunday

searched to find the morphemes and count their 
occurrences in the text. 

In the case of key phrases consisting of two 
words, an original VBA function was used to examine 
the close coexistence of morphemes in the text. Topic 
extraction from the text was made by automatically 
tagging the reviews according to predefined catego-
ries.

The frequency of words in particular categories is 
presented in the diagram in Fig. 10. The overwhelm-
ing number of negative comments criticise the time-
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table. This is a particularly important problem when 
planning a journey with transfers. In large cities, the 
application supports various means of transport, such 
as buses, trams, metro and light rail. Updating these 
timetables may vary by carrier.

Another frequently mentioned problem is the 
functioning of the application. In particular, software 
stability and crashes, which, in turn, are related to the 
inability to make payments. This situation may create 
a legal problem and expose the passenger to travel 
without a purchased ticket.

The coexistence of topics was determined using 
the association rules method known from the market 
basket analysis in the marketing field. It analyses co-

occurrence patterns and determines the strength of 
the link between two items in the dataset (Szymkow-
iak et al., 2018).

Every comment rated from one to three was 
tagged with topic categories. The analysis consisted of 
identifying the frequency of coexisting categories in 
user reviews. This approach allowed for extracting 
support and confidence coefficients for the recog-
nised rules. Support emphasises how popular an item 
set is, and confidence denotes the likelihood of certain 
items occurring together. The matrix in Fig. 11 shows 
support coefficients for the identified two-item rules. 

If x and y are the categories listed in the first row 
and column of the table, respectively, the support 
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factor S x, y located in the cell at the intersection of 
the row and column can be written as follows:

S(x,y) = number of comments containing both  
x and y / total number of comments

The confidence coefficients (Fig. 12) at the top 
right of the matrix were calculated using the follow-
ing formula:
 Confidence (X→Y) = (Support (X,Y)) / (Support (X))

Accordingly, the confidence coefficients at the 
left bottom part used the formula:
  Confidence (Y→X) = (Support (Y,X)) / (Support (Y))

The higher the confidence, the greater the likeli-
hood that the comment that includes topic X will also 
include topic Y.

Knowledge of support and confidence in the 
rules may indicate a semantic connection between 
the considered problem categories (Zhuge et al., 
2004). The three and more-component rules were 
also distinguished; however, their supports were very 
low, less than 1 %; therefore, they were considered 
insignificant and omitted in the inferential analysis.

5. Discussion of the results

The presented analysis shows that the number of 
comments grew dynamically from 2015 to 2019 when 
the application began to gain recognition from 
increasingly more users. This fact can be explained by 
expanding the action zone with new cities and adding 
new functions. At the beginning of 2015, 20 new cit-
ies, suburban zones and railway lines were added to 
the application. However, major cities were already 
served much earlier. Gradually, in the year 2008, 

Poznań was introduced to the service. In the follow-
ing years, the area of operation was extended to the 
next seven large urban areas: Wrocław, Warsaw, Szc-
zecin, Kraków, Łódź, Bydgoszcz and Toruń. For about 
ten years, the offer was extended to significantly 
smaller cities. Thus, the number of comments was 
more related to the popularisation of the service and 
not its availability in other cities.

The decrease in the number of users in 2020 was 
caused by restrictions related to the COVID-19 pan-
demic. During the pandemic, public transport was 
considered a contamination hazard, and the number 
of passengers decreased significantly. Additionally, 
timetables were limited to the necessary minimum. 
The scope of the analysed data does not allow conclu-
sions about the application’s popularity during the 
period of easing the restrictions after the pandemic.

In addition to the development of the application 
by adding new cities, the range of offered services 
increased (including the possibility to purchase tick-
ets and track the location of vehicles in real-time). 
Their evaluation may be of particular interest to the 
application provider. The clear increase in the num-
ber of comments in 2015–2019 can be associated with 
extending the application’s functionality.

The average app ratings in the analysed period 
slightly decreased. However, as already noted, the 
median in each analysed year was five, and more than 
half of the users assessed the app very well. The lowest 
average rating value recorded in 2016 was likely 
related to the increasing complexity of the application 
and growing user expectations. It should be noted 
that other platforms with similar functions were also 
developing in parallel, the most competitive of which 

 

Fig. 12. Confidence matrix of co-occurring topics 
Source: elaborated by the author.  

 



68

Volume 15 • Issue 2 • 2023
Engineering Management in Production and Services

was Google Maps. In 2015, Google Maps introduced 
the possibility of using offline maps and many new 
functions.

It is more difficult to interpret the differentiation 
in the number and value of rates by gender. Especially 
for more than half of the comments, it was impossible 
to assign a gender, so there are no grounds to con-
clude that one gender does not dominate in this 
group. Undoubtedly, however, in the case of com-
ments with the identified gender of the commentator, 
women rated the application higher than men by 
giving excellent ratings (5) and fewer poor ratings (1). 
The authors observed a similar relationship in another 
study, i.e., the analysis of comments from car-sharing 
applications (Pawełoszek, 2022). Therefore, it can be 
suspected that this is a general rule resulting from the 
psychological characteristics of gender, although it 
would require further research. Similarly, it is difficult 
to explain some differences in the length of written 
comments.

The analysis of the usefulness (thumbs up) of 
comments depending on the number of stars given to 
the comment indicated that the most useful com-
ments were negative (one or two stars), indirect neu-
tral comments (three stars), and the least useful were 
positive comments (four or five stars). This is under-
standable as the content analysis of the comments 
showed that these worse comments were more likely 
to indicate specific bugs and deficiencies of the appli-
cation. Positive comments, in turn, generally praised 
the application only by confirming the correct opera-
tion, i.e., by confirming what should be the norm. 
Consequently, a detailed analysis of negative com-
ments may be of significant value to the application 
developer. The creator of the JakDojade application 
responds to negative comments most often and 
quickly. In addition, other users can see the answer 
from the point of view of the application’s developer. 
Such a strategy also aims at building the image of  
a company that cares about good contact with users 
and their loyalty.

From the company’s viewpoint, the comment 
sentiment analysis at the most general level of identi-
fication of positive and negative emotions may have  
a complementary role to the analysis of the system’s 
comments rating based on the number of stars. The 
sentiment analysis, like the number of stars, allows 
for observing trends in product evaluation. In the 
case of the tested application, the predominance of 
positive over negative emotions confirmed the 
observed high mean and median rating in the star 
system. Further, it is possible to isolate positive and 

negative emotions. In practice, however, it is difficult 
to identify the cause of a given feeling without analys-
ing the content of the entire specific comment.

More practical information can be obtained from 
the semantic features’ analysis of the tested applica-
tion. However, it should be considered that for mobile 
applications, analogous but opposite features will 
appear both positive and negative, as in the case of 
“utility” and “uselessness”. In this case, usability was 
assessed highly differently. In the case of the JakDo-
jade application, the frequent occurrence of the 
“mistake” feature was also disturbing, which is prob-
ably related to the inconsistency of the provided 
timetables and proposed routes with the actual func-
tioning of transport. It should be noted that sentiment 
analysis can be carried out (as in his study) to a large 
extent with the help of ready-made tools. On the one 
hand, this significantly simplifies the analysis, but on 
the other hand, the tool is then universal and not 
adapted to solving a specific problem. Consequently, 
the usefulness of such an analysis is often limited.

The procedure is different in the case of identify-
ing typical problems appearing in the comments. The 
used approach required expert identification of the 
anticipated problem categories and assigning them to 
keywords. Such a procedure is often iterative, based 
on repeated attempts in the event of imminent failure. 
Keyword selection with this approach is partially 
subjective. The approach requires knowledge of the 
tested product or service and is associated with  
a greater amount of work, but the analysis is tailored 
to the solution of a specific problem. Ultimately, the 
authors distinguished ten categories for the tested 
application, assigning them several keywords. Some 
of the categories were universal for the evaluation of 
various mobile applications. Such an important cate-
gory of problems typical of all mobile applications are 
those related to the stability, performance, and 
updates of the application (the “application” category). 
In the example used by the authors, as expected, 
many negative comments contained keywords 
assigned to this category. There were often other com-
ments related to the application’s features belonging 
to another distinguished category of “interface” and 
much less frequently to the category of “energy con-
sumption”.

The categories typical of most mobile applica-
tions also include “sharing personal data”. In the dis-
cussed case, the keywords related to this category did 
not often appear in negative comments. Nevertheless, 
the business model of many mobile application pro-
viders, including JakDojade, is based on personal 
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data processing, which may raise user objection, and 
the level of such objection should be monitored.

A similar situation occurs when offering different 
versions of an application, usually the basic free ver-
sion and the advanced paid premium version. This is 
also the case with JakDojade. The negative comments 
included several keywords assigned to the “premium 
version” category, which may indicate the dissatisfac-
tion of users with such a pricing policy or a malfunc-
tion of the paid version. On the other hand, such 
comments may indicate the limitations and short-
comings of the basic product version, including the 
nuisance of displayed ads.

Another group of categories is related to the 
specificity of the application or related services. In 
this case, such a category is primarily “timetables”. In 
negative studied comments, it was by far the most 
important category, which is in line with previous 
assumptions. The comments relate to incorrect and 
outdated timetables, inconvenient proposed routes, 
and incomplete real-time information. This category 
is related to another distinguished category concern-
ing holiday schedules (the “holiday” category). 
Another important category was related to the appli-
cation’s basic functionality, i.e., the purchase of tickets 
(the “finance” category). The comments analysis 
shows that errors resulting from unsuccessful ticket 
purchase transactions using the application are 
extremely bothersome.

A characteristic feature of the JakDojade applica-
tion is its diversified usability in individual cities due 
to the specificity of local public transport. Hence, the 
comments had keywords assigned to the “cities” cat-
egory. This is mainly due to the location of the exist-
ing problems in the geographic comments (usually 
related to timetables or the purchase of tickets). 
However, contrary to the authors’ expectations, the 
number of such keywords was not significant. The 
application usually does not receive comments from 
people from cities where the service has not been 
implemented. Hence, there are few entries for the 
limited number of cities where the service is provided.

Some keywords may be difficult to interpret due 
to their ambiguity. For example, “navigation” can, on 
the one hand, be understood in the context of geo-
graphical navigation related to the user’s location and 
the location of individual public transport vehicles. 
On the other hand, it can also be understood in the 
context of navigation within the user interface. Here, 
the analysis of the coexistence of keyword pairs or 
their categories, as well as the confidence analysis, 
can be useful. The co-occurrence results (Fig. 11) 

showed a strong relationship between the “naviga-
tion” category with both the “interface” category and 
the “timetables” category. At the same time, the confi-
dence analysis (Fig. 12) showed that a significant part 
of the comments relating to the category “navigation” 
referred simultaneously to at least one of the catego-
ries: “interface”, “application”, or “timetable”. Such 
links help to understand the context of the keywords’ 
occurrence.

However, some of the strong co-occurrences 
between the most popular categories (e.g., the most 
popular “application” and “timetable” categories) are 
trivial, generally related to the intended use of the 
application, and, in practice, not interpretable. It is 
also possible to analyse the coexistence of three or 
more categories, i.e., either those with the strongest 
support or expertly selected combinations of several 
categories. This is justified when it is difficult to inter-
pret the presence of individual categories or their 
pairs.

The above analyses can at least partially be auto-
mated thanks to the semantic analysis of the text. 
Unfortunately, in practice, it is necessary to examine 
the content of individual comments in parallel to 
understand their meaning more precisely. The 
authors had almost 8 000 comments at their disposal. 
The random selection showed that they often 
described specific situations in which the application 
did not work properly (e.g., timetables, purchase of 
tickets, updates of the application or timetables, 
operation of the application on specific devices, the 
complaint handling process, etc.). It is an important 
source of knowledge for application developers, but 
this type of comment analysis is very laborious. In 
addition, many comments contain numerous typos, 
incorrect abbreviations, and other linguistic errors, 
making it a challenge for automated analysis.

Conclusions 

The research confirmed the usefulness of analys-
ing comments on mobile applications posted in 
application stores. Such analysis helps application 
developers identify and understand user problems. 
However, the possibilities of automating this type of 
analysis are very limited. Simple tools that do not 
require a significant amount of work, such as the 
analysis of the ratings given to the application by its 
users or automated sentiment analysis, do not suffi-
ciently explain the motivations of the evaluators. The 
semantic analysis of the content of comments gives 
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much greater possibilities. Still, it is associated with  
a more significant workload resulting from the need 
to select the appropriate keywords and their proper 
categorisation, which is related to the amount of work 
but also requires a good knowledge of the tested 
application at the beginning. In practice, if an appli-
cation developer expects detailed information about 
user feedback, they usually have to refer to the content 
of specific opinions. Their analysis can, to some 
extent, be automated thanks to text mining tools, but 
it already requires much work.

The authors’ initial intent was to question the 
extent to which the analysed comments would con-
cern the application and the entire service. In the case 
of JakDojade, comments could relate to the quality of 
public transport in general, timetables, punctuality, 
and other factors independent of the application. 
However, the analysis of the comments showed that 
the vast majority of entries concerned the application 
and not its broader context. This is an important 
conclusion from the viewpoint of the usefulness of 
the proposed method for managing the software 
development and maintenance process.

Therefore, it was possible to diagnose typical user 
problems for the selected JakDojade application, 
which may help indicate further development direc-
tions. However, most of all, it was possible to demon-
strate some, though partially limited, usefulness of 
the proposed methods of researching user comments 
from the point of view of managing the development 
of mobile applications. It should be assumed that 
similar methods can also be used in the case of other 
products and services, although it should be noted 
that access to comments related to mobile applica-
tions is extremely convenient due to their distribution 
through online stores with extensive comment sys-
tems.
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A B S T R A C T
As a tool, the Sustainable Development Goals (SDG) guide local and regional leaders in 
developing policy approaches for better social development. SDGs are 17 ambitious 
objectives towards a greener, healthier, more peaceful and equal planet, promoted by 
the United Nations to achieve by 2030. Having this performance in mind, countries and 
regions can measure their level of SDG implementation and rethink how they could 
promote prosperity, cooperation among regions and progress. This study focuses on 
SDG-9: Industry, innovation and infrastructure in ten municipalities of the Alto Minho 
region, Portugal. The main idea is to assess the level of each municipality in the 
achievement of the indicators related to this SDG. The similarities and differences 
between the municipalities can underline areas for joint efforts or investments in the 
development policy. This paper selected a performance analysis as a tool for informing 
on the amount of effort required to achieve SDG-9 at a local level, i.e., the Alto Minho 
region in the north of Portugal. If the trend of evolution is maintained, only Viana do 
Castelo will reach the full range of indicators for SDG-9, and Caminha will have 50 % of 
the indicators achieved. The remaining municipalities will reach at least half of the 
indicators, thus achieving a value lower than half of the target value. This approach 
could be replicated in other SDGs and other regions. This assessment allows the 
region’s stakeholders to indicate areas of required action to achieve the SDG.  
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Introduction 

With the global population increasing at a faster 
rate, it is predicted that it will reach 8.5 billion by 
2030 and 11.2 billion by 2100. For the planet to 
remain sustainable, innovation and creativity will be 
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increasingly important and decisive to allow more 
efficient and better use of resources worldwide. 

The Sustainable Development Goals (SDG) of 
the United Nations’ 2030 Agenda is intended to be  
a global task of society to ensure a development that 
satisfies the needs of the present, at the same time 
safeguarding or supporting ecosystems of the Earth, 
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on which the present and future generations depend 
(United Nations, 2015).

Such development has a necessary dimension of 
entrepreneurial innovation and private sector intel-
lectual property that seem to be absent in the litera-
ture on data sustainability.

In the era of digitalisation, the main factors for 
sustainable development are the construction and 
maintenance of adequate economic and social infra-
structures, namely, energy, transportation, informa-
tion technology, telecommunications, and education.

A more robust ecological innovation system is 
intended to be built, suitable for achieving sustainable 
development objectives, more specifically, SDG-9. 
With the existence of these facilities, the innovation 
systems can incorporate, adapt and produce new 
technologies suitable for sustainable development. 
The infrastructures, innovation, or business environ-
ment and the qualifications of the workforce are also 
the focal points of economic policies and planning. 
Information and Communication Technologies 
(ICT) are the infrastructures on which all countries 
should focus.

Likewise, the realisation of SDG-9 to build resil-
ient infrastructures, promote inclusive and sustaina-
ble industrialisation and encourage innovation must 
be incorporated into the strategy to restore economic 
growth with social inclusion. 

Regional development policies were initiated in 
Portugal a few decades ago due to the notorious 
asymmetry of the coastal and interior regions of the 
country. Although this asymmetry continues, the 
focus has shifted to the regions that display low 
demographic density and weak economic density. In 
Alto Minho, a region in the north of Portugal, more 
than 50 per cent of municipalities are classified as 
low-density regions. Nevertheless, in a technological 
and environmental era, as more people decide to live 
and work outside the crowded cities, there is a lack of 
the critical thinking needed to study low-density 
populated areas and identify different drivers to pro-
mote sustainable growth.

The municipal level is not always an optimal scale 
for promoting business investments or even the local 
supply of public goods and services. Therefore, it is 
necessary to make an inter-municipal analysis to 
understand the best features already offered or to be 
developed for better connections with neighbouring 
regions. In this context, an analysis of the ten munici-
palities of Alto Minho is performed, considering the 
Sustainable Development Goals (SDGs). SDGs are 17 
ambitious objectives for a greener, healthier, more 

peaceful and equal planet, promoted by the  
United Nations to achieve by 2030. Using the SDGs, it 
is possible to create a framework for improving  
the quality of human life while respecting the sur-
rounding environment on the governmental and 
urban levels or even in private companies or universi-
ties.

The data from the National Institute of Statistics 
from Portugal (INE) was used to select the SDG-9 
indicators scrutinised at the municipal level; a statis-
tical analysis was made.

This paper aims to analyse the differences 
between the ten municipalities of the Alto Minho 
region, in the north of Portugal, related to four SDG-9 
indicators, which intend to build resilient infrastruc-
ture, promote inclusive and sustainable industrialisa-
tion and foster innovation (United Nations, 2015). 
The objective is to verify if there is homogeneity 
throughout the different municipalities and, if not, 
identify in which area each municipality needs to 
invest in getting the established targets for each ana-
lysed indicator. The identified research question, RQ, 
is formulated as follows: ”Are there similarities in the 
performance of several municipalities of the Alto 
Minho region on achieving the targets established by 
Agenda 2030 for SDG-9?” Two sub-questions are 
formulated as follows: SRQ1, “Which municipality of 
the Alto Minho region is closer to achieving the tar-
gets established by Agenda 2030 for SDG-9?” and 
SRQ2, “How much effort is needed to achieve SDG-9 
at a local level in the Alto Minho region?”

The similarities and differences between the 
municipalities indicate areas for joint efforts with 
neighbouring municipalities or even investments in 
the development policy.

This paper is divided as follows. Section 2 pre-
sents a literature review of the concepts covered in the 
paper. Section 3 introduces the methodological 
approach used in this research. Section 4 demon-
strates the main results and discussion related to 
SDG-9, discretised until the municipality context in 
the Alto Minho region. Finally, the last section pre-
sents the conclusions and suggestions for future lines 
of research.

2. Literature review 

The Sustainable Development Goals (SDGs) and 
the 2030 Agenda, adopted by almost all the countries 
of the world in the context of the United Nations, 
define the priorities and aspirations of global sustain-
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able development for 2030 and seek to activate global 
efforts around a set of common goals and targets 
(United Nations, 2015).

There are 17 SDGs in areas that affect the quality 
of life of all the world’s citizens and those yet to come. 
Five general areas could be identified: people — 
focusing on the eradication of poverty and hunger, 
the promotion of dignity and equality; planet — 
focusing on sustainable consumption and produc-
tion, the fight against climate change and the 
management of natural resources; prosperity — refer-
ring to personal fulfilment, economic and social pro-
gress; peace — cantered on peaceful, just and inclusive 
societies, free from fear and violence; and partner-
ships — referring to cross-cutting integration, inter-
connectedness and joint mobilisation on behalf of the 
most vulnerable (BSCD, 2022).

Actions in all dimension levels, i.e., national, 
regional, and local, are needed to achieve a sustainable 
future for the world (D’Adamo et al., 2021). The global 
goals aim to be relevant to all community levels, from 
global to local.

Localisation of global goals and sustainability 
efforts have played an important role in the advance-
ment of sustainable development around the world 
because it aims to engage local stakeholders in the 
processes that affect local, national, and global devel-
opment (ElMassah & Mohieldin, 2020; Szpilko  
& Ejdys, 2022).

Therefore, recent works have emerged related to 
the analysis of SGDs measures and evolution at dif-
ferent levels (Ibrahim, 2022; Berisha et al., 2022; Haas 
& Ivanovskis, 2022; Smith et al., 2022; D’Adamo et al., 
2021; Gustafsson & Ivner, 2018; Allen et al., 2018). 
For example, D’Adamo et al. (2021) focused on  
a national perspective (Italy) where multi-criteria 
decision analysis (MCDA) is used to measure current 
sustainability performance. Ibrahim (2022) investi-
gates utilised digital governance platforms using  
a case study of a Norwegian municipality to achieve 
the UN SDGs towards a smart and sustainable city, 
whereas Han et al. (2021), Vommaro et al. (2020) and 
Gustafsson & Ivner (2018) studied the implementa-
tion of sustainable policies at the municipal level in 
terms of strategic planning and management.

The business sector has a critical role to play and 
a conferred interest in contributing to achieving the 
SDGs as a driver for economic growth and employ-
ment and as a source of technology and innovation.

The SDGs are an opportunity for businesses to 
improve existing and implement new strategic actions 
and projects to contribute to regional, national, and 

global goals (Smith et al., 2022; United Nations, 
2015).

Among the 17 SDGs, Goal 9 explicitly contrib-
utes to economic development based on industry, 
innovation and infrastructures that play an important 
role at all levels.

This implies that countries should focus on 
affordable and equitable access for all, such as trans-
border infrastructure, which will support economic 
development and human well-being, retrofitting 
industries to make them sustainable, efficient and 
innovative.

SDG-9 aims to build resilient infrastructure, 
promote inclusive and sustainable industrialisation 
and foster innovation and is operationalised through 
five distinct targets, each paired with one or more 
indicators to monitor progress in its achievement, 
described below, based on United Nations (2015).

9.1. Develop quality, reliable, sustainable, and 
resilient infrastructure, including regional and trans-
border infrastructure, to support economic develop-
ment and human well-being, with a focus on 
affordable and equitable access for all;

9.2. Promote inclusive and sustainable industri-
alisation and, by 2030, significantly raise industry’s 
share of employment and gross domestic product, in 
line with national circumstances, and double its share 
in least developed countries;

9.3. Increase the access of small-scale industrial 
and other enterprises, in particular in developing 
countries, to financial services, including affordable 
credit, and their integration into value chains and 
markets;

9.4. By 2030, upgrade infrastructure and retrofit 
industries to make them sustainable, with increased 
resource-use efficiency and greater adoption of clean 
and environmentally sound technologies and indus-
trial processes, with all countries taking action in 
accordance with their respective capabilities;

9.5. Enhance scientific research, upgrade the 
technological capabilities of industrial sectors in all 
countries, in particular developing countries, includ-
ing, by 2030, encouraging innovation and substan-
tially increasing the number of research and 
development workers per 1 million people and public 
and private research and development spending;

9.a. Facilitate sustainable and resilient infrastruc-
ture development in developing countries through 
enhanced financial, technological, and technical sup-
port to African countries, least developed countries, 
landlocked developing countries, and small island 
developing States;
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9.b. Support domestic technology development, 
research, and innovation in developing countries, 
including by ensuring a conducive policy environ-
ment for, inter alia, industrial diversification and 
value addition to commodities;

9.c. Significantly increase access to information 
and communications technology and strive to pro-
vide universal and affordable access to the Internet in 
least developed countries by 2020.

The importance of the SDG-9 is traduced by dif-
ferent efforts promoted to measure and monitor their 
evolution in different countries, promoting the com-
parison between them. Kynčlová et al. (2020) intro-
duced the SDG-9 index as a measure of countries’ 
progress towards achieving SDG-9 industry-related 
targets, which intends to assess the extent to which 
countries have industrialised while promoting social 
inclusiveness and minimising natural resource use 
and environmental impacts. One year later, Saieed et 
al. (2021) applied the Green Economy Progress meth-
odology to assess progress in meeting industry-
related SDG-9 targets (SDG-9Pro). This progress 
index allows cross-country comparisons of progress 
based on five of the seven industry-related SDG-9 
indicators that collectively capture the economic, 
social, and environmental dimensions of sustainable 
industrial development, including the CO2 emission 
intensity as the environmental indicator emphasising 
their relative importance among the five industry-
related indicators in measuring progress towards 
sustainable industrial development. Recently, both 
indices were applied to measure the progress and 
performance of 20 sub-Saharan African countries in 
meeting four industry-related SDG-9, classifying 
countries as either active or passive and as either 
leading or lagging (Luken et al., 2022).

This work intended to analyse the SDG-9 at a 
regional level applied in a case study in the north of 
Portugal, to monitor the progress in meeting indus-
try-related SDG-9 targets in the region and differ-
ences between municipalities.

3. Research methods 

3.1. Alto Minho region

Alto Minho is a region in the north of Portugal. It 
is situated between the Minho River and Lima River, 
and is composed of ten municipalities: Arcos de Val-
devez, Caminha, Melgaço, Monção, Paredes de 
Coura, Ponte da Barca, Ponte de Lima, Valença, Viana 

do Castelo and Vila Nova de Cerveira. It is a region of 
2219 sq. km, with a total population of around 245 
000 (CAOP, 2017). Six of the ten municipalities are 
considered low-density territories, which are areas 
with less than 100 inhabitants per sq. km or a GDP 
per capita of less than 75 % of the national average. 
Therefore, the challenges for achieving the SDG are 
higher because it is necessary to join efforts with the 
neighbouring municipality to use a good investment 
development policy. 

From the municipal context, there are more than 
one hundred indicators from the seventeen SDGs 
provided by the Portuguese National Institute of Sta-
tistics — INE (2022). In this study, it was decided to 
centre the analysis on the indicators related to SDG-9.

3.2. SDG-9: Industry, innovation, and 
infrastructure

According to the United Nations Foundation 
(United Nations, 2015), investment in infrastructure 
and innovation are crucial drivers of economic 
growth and development. At the same time, con-
structing new greener infrastructures or reconfigur-
ing existing ones could contribute to the reduction of 
environmental impacts and disaster risks. Thus, the 
development of industry drives the application of 
science, technology, and innovation.

The ODSLocal platform (ODSLocal, 2022), 
which made a preliminary study of some regions of 
Portugal using INE data, was used to select four 
indicators related to SDG-9, discretised until the 
municipal context, as described in Table 1. This plat-
form has information available on the local SDG 
relating to progress indicator monitoring. However, 
there is a lack of information about most of the 
municipalities related to the Alto Minho region. 
Therefore, this study is a pioneer for the north of 
Portugal.

Table 1 provides a description of SDG-9 indica-
tors and the units used for the analysis. The baseline 
value corresponds to the year of reference, 2015, 
where 5 % of municipalities had already been 
achieved. The target value is the number desirable to 
be achieved by 2030.

For this study, data from 2015 to 2020 were col-
lected based on the INE (2022) database. Geographi-
cally, data was selected for each Alto Minho 
municipality and for Portugal to make the national 
comparison.

After gathering the raw data, the normalisation 
process was used to allow comparability; then, the 
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Tab. 1. Indicators used for SDG 9

Indicator Indicator Description    Target Unit Baseline 
Value

Target 
Value

I9.1 Proportion of community participation in 
co-financed projects in the total capital rev-
enues of municipal councils

9.1 % 0 81.7

I9.2 Full-time equivalent researchers (FTE) per 
1000 inhabitants in institutions and compa-
nies with research and development

9.5 No. 0 5.2

I9.3 Expenditure on research and development 
of institutions and companies with research 
and development, per inhabitant 9.5

€  
(thou-
sands)

/inhab.

0 0.37

I9.4 Broadband Internet access at a fixed loca-
tion per 100 inhabitants 9.c No. 14 37.3

 
Source: elaborated by the authors based on ODSLocal (2022).

aggregation of the indicators was made for SDG-9. 
The statistical analysis was done using Excel, allowing 
the visualisation and monitoring of the contributions 
and progress of each municipality concerning SDG-
9.

The information for 2020 for each local region 
was used, as well as the baseline and target values, to 
produce maps with the trend and distance to the tar-
get value, encompassing the several challenges for 
each local region.

4. Research results 

4.1. Regional evolution and perfor-
mance

This section presents an analysis of each indica-
tor, considering the evolution of each municipality 
from 2015 to 2020 through a graphical (a) and a more 
detailed comparison of the most recent years (b). 

Indicator 9.1, represented in Fig. 1, is concerned 
with the proportion (%) of community participation 
in co-financed projects in the total capital revenues of 
municipality councils. Financial management is  
a crucial element of municipal management insofar 
as it enables the local government to plan, mobilise, 
and use financial resources efficiently and effectively, 
as well as fulfil its obligation to be accountable to its 
citizens.

Fig. 1(a) shows that most of the municipalities 
have a good performance, with higher proportions of 
community participation when compared to Portu-
gal, which works here as a benchmark. Melgaço and 
Ponte de Lima have zero participation; therefore, 

their lines are on the horizontal axis. 2016 denotes  
a considerable decrease for most regions, but in 
recent years, the evolution has been more positive. In 
2020, only four municipalities were above the national 
line, namely, Melgaço, Ponte de Lima, Vila Nova de 
Cerveira, and Paredes de Coura. Fig. 1(b) provides  
a more in-depth look at the most recent year showing 
that Arcos de Valdevez, Caminha, Monção, Ponte da 
Barca, Valença, and Viana do Castelo are the regions 
with at least around 50 % of community participation 
in co-financed projects.

The number of researchers in the EU has 
increased in recent years: 1.89 million researchers (in 
full-time equivalents (FTE)) were employed in the 
EU in 2020, which marked an increase of 546 thou-
sand compared with 2010 (Gustafsson & Ivner, 2018). 
Fig. 2 presents the results related to full-time equiva-
lent researchers per 1000 inhabitants in institutions 
and companies in research and development (R&D). 

The overall picture for this indicator is not 
encouraging (Fig. 2 (a)): over the analysed years, all 
municipalities were below the national benchmark by 
investing in researchers; the only exception was Vila 
Nova de Cerveira, which remained at the national 
level until 2019. It should also be noted that Caminha 
had a promising value in 2020.

Considering that the target value is 5.2, the Alto 
Minho region still has a long way to go (Fig. 2(b)). 
Only Caminha fulfilled the indicator, and Viana do 
Castelo and Vila Nova de Cerveira are halfway there. 
While researchers and policymakers recognise the 
importance of using R&D to create beneficial prod-
ucts and new development measures, translation is 
hampered by limited opportunities for interaction 
during the policy-making process and concerns over 
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Fig. 1. Indicator 9.1: Proportion of community participation in co-financed projects in the total capital revenues of municipal councils 
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Fig. 1. Indicator 9.1: Proportion of community participation in co-financed projects in the total capital revenues of municipal councils 
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the political sensitivity of research findings. Most 
companies in these municipalities work in technol-
ogy and renewable energy, which implies more recent 
research.  

Another related indicator is the expenditure on 
research and development of institutions and compa-
nies per inhabitant. The amount of money spent on 

 
 

(b) Municipalities in 2020 

Fig. 2. Indicator 9.2: Full-time equivalent researchers (FTE) per 1000 inhabitants in institutions and companies with R&D 

 
 

 
 
(a) Evolution from 2015 to 2020 

 
 

 
 

(b) Municipalities in 2020 

Fig. 3. Indicator 9.3: Expenditure on R&D of institutions and companies per inhabitant 

 
 research and experimental development (R&D 

expenditure) is of considerable interest to national 
and international policymakers because it could work 
as a leverage on business R&D.

Fig. 3(a) agrees with the analysis of the previous 
figure, as only Vila Nova de Cerveira stands out. 
Viana do Castelo has shown an increasing trend, 
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except for 2020. The other regions are still in an 
embryonic state in terms of investment in R&D. 
When looking at the year 2020 (Fig. 3(b)), it appears 
that most municipalities have values below 0.05 thou-
sand per inhabitant.

Finally, the last indicator was analysed: broad-
band Internet access at a fixed location per 100 
inhabitants. In the EU, universal service in electronic 
communications (e-communications), as currently 
defined, means ensuring that all who so request are 
provided with those services essential for participa-
tion in society and already available to the great 
majority of citizens. The “access at fixed location” 
refers to the end user’s primary residence (where 
several members of a household can share the con-
nection) and not to a requirement for operators to use 
fixed technology. 

Fig. 4(a) shows a positive evolution of this indica-
tor. Although all municipalities are below the national 
proportion of the population that has access to the 
Internet, the path has always been up, with two 
localities almost reaching the national value 
(Caminha and Viana do Castelo). It should be noted 

 
 
(a) Evolution from 2015 to 2020 

 
 

 
 

(b) Municipalities in 2020 

Fig. 4. Indicator 9.4: Broadband Internet access at a fixed location per 100 inhabitants 

 
 
  

that Alto Minho has several municipalities classified 
as low-density regions; therefore, these regions are 
not the most desirable for telecom operators. Even so, 
there is a national effort to cover all territories with 
broadband Internet to be more appealing for the 
implementation of new companies, with the final aim 
of creating more jobs and more dynamics in the local 
economy. However, analysing Fig. 4(b), this indicator 
is the one with the greatest homogeneity in its imple-
mentation.

4.2. Regional forecasting 

Another perspective to assessing regional perfor-
mance is to understand the status of each municipal-
ity on its path to 2030. It built an SDG-9 dashboard of 
the localities from Alto Minho, using the recent data 
for 2020: the given value for the municipality, the 
baseline value, and the target value for 2030, adapted 
for Portugal. The last two values for each indicator are 
described in Table 1.

Consequently, the scores gathered by each local-
ity under each indicator were grouped and placed on 
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a “traffic light” table according to the following clas-
sification (ODSLocal, 2022):
• green — achieved, meaning that the most recent 

observed value of the municipality has already 
reached the 2030 target value;

• yellow — excellent performance, meaning that 
the most recent observed value of the municipal-
ity has not yet reached the target value but is 
more than halfway between the base value and 
the 2030 target value;

• orange — positive performance, meaning that 
the most recent observed value of the municipal-
ity is better than the baseline value but is less than 

 

 
(a) Indicator 9.1 
 

 
(b) Indicator 9.2 
 

 
(c) Indicator 9.3 

 
(d) Indicator 9.4 

Fig. 5. Spatial analysis from Alto Minho of indicators of SDG-9 

 

halfway between the baseline value and the 2030 
target value;

• red — negative performance, meaning that the 
most recent observed value of the municipality 
falls short of the base value.
This way, the process of visualising each indicator 

for each locality on a single map, is found in (Fig. 5). 
The overview of the Alto Minho region is that there is 
still a long way to go. Only Caminha has already 
reached half of the indicators. On the opposite side of 
the classification are Melgaço and Paredes de Coura, 
with all indicators in orange. None of the municipali-
ties has any indicator in red, which gives hope that 
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with some effort, all municipalities will be able to 
reach the indicators in 2030.

Fig. 5(a) shows that 60 % of the municipalities are 
with excellent performance (yellow colour) to achieve 
the indicator. Fig. 5(b) highlights Caminha as the 
only board that has already reached the 9.2 indicator. 
Viana do Castelo and Vila Nova de Cerveira present 
an excellent performance. Interestingly, they are the 
three most north-western locations in Portugal. Indi-
cator 9.3 is the one with the worst performance (Fig. 
5(c)). All municipalities, except for Vila Nova de 
Cerveira, present a considerable distance from the 
2030 objective. Finally, the indicator referring to 
broadband Internet access at a fixed location shows a 
heterogeneous behaviour (Fig. 5(d)). Caminha has 
already reached the goal, and 50 % of the municipali-
ties are coloured yellow. The four municipalities that 
are still in orange colour are the locations with the 
least population, which may explain the low attrac-
tiveness on the part of telecommunications operators 
in promoting broadband services.

In addition to this analysis, the trend of evolution 
was analysed. The same value in 2020 in two different 
locations may indicate different behaviours consider-
ing the history (towards or away from the goal). Thus, 
the projection of the linear regression trend of all 
values observed since 2015 is analysed, and the result 
is classified according to four classes:
• Will reach (↑), meaning that if the observed 

trend continues, the municipality will reach the 
target value by 2030;

• Excellent dynamics (↗), meaning that if the 
observed trend continues, the municipality will 
not reach the target value but will be more than 
halfway between the base value and the 2030 
target value;

• Positive dynamics (→), meaning that if the 
observed trend continues, the municipality will 
not reach the target value and will be less than 
halfway between the baseline and the 2030 target 
value;

• Negative dynamics (↓), meaning that if the 
observed trend continues, the municipality will 
not reach the target value and will fall short of the 
baseline value in 2030.
Fig. 5 also provides this information. Indicator 

9.4 is the best quoted, with 90 % of the regions achiev-
ing this in 2030. For the remaining indicators, only  
a maximum of 20 % of the municipalities will reach 
the objective. Keeping the trend of evolution, Viana 
do Castelo, which is the capital of the district having 
the largest population, will be the only municipality 

to reach all the indicators. Usually, the main city has 
more opportunities to attract specialised human 
resources and, at the same time, the opportunity to 
differentiate services, making the area more attractive 
to live in. The adjacent municipalities of Viana do 
Castelo (Caminha and Ponte de Lima) will benefit 
from their location to increase their level of activity 
and, therefore, partially achieve the indicators. On 
the other hand, Arcos de Valdevez, Paredes de Coura 
and Ponte da Barca are the ones that will have more 
difficulties in achieving the goal. The other munici-
palities, especially in the north, have the Minho River 
and border Spain. This can contribute to increasing 
and/or expanding business opportunities and creat-
ing new opportunities for companies, possibly lead-
ing to new research projects. 

5. Conclusions 

Industry and infrastructures must be updated to 
achieve successful communities that can meet future 
challenges. Using new and suitable technologies and 
through investments in R&D, it is possible to con-
struct a stable and prosperous society. This paper 
selected a performance analysis as a tool informing 
the amount of effort required to achieve SDG-9 at  
a local level.

Maintaining the current trend of evolution, in 
the context of the research questions, only Viana do 
Castelo will reach the full range of indicators for 
SDG-9, which is not a surprise since it is the capital of 
the Alto Minho region with a greater density of main 
services and population. On the other hand, Caminha 
already has 50 % of the indicators achieved, and the 
remaining two indicators will not be reached if there 
is no additional work. 

Besides, indicator 9.4 will be the easiest to achieve 
for most municipalities. Three municipalities have  
a negative dynamic, i.e., Arcos de Valdevez for two 
indicators (9.2 and 9.3) and Vila Nova de Cerveira 
and Paredes de Coura for one indicator (9.1). This 
means that these municipalities have to increase their 
efforts related to human and financial resources if 
they want to be considered for the 2030 Agenda. The 
remaining municipalities will present at least half of 
the indicators, not only to be achieved but with  
a value lower than half of the target value.

It is, therefore, up to each municipality to define 
its specific targets to achieve the goals. Targets can be 
reached by joint action with neighbouring munici-
palities, verifying good local practices, as well as 
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redirecting efforts toward some of the indicators that 
are below the intended values.

This work was limited to the database available 
due to a huge number of indicators available in rela-
tion to different regions but a limited number for 
municipalities. Therefore, there is a need to have 
more SDG goals to make a complete framework for 
each municipality. 

As a future effort, this methodology is intended 
to be adapted for other Portuguese regions with this 
SDG goal and for a complete analysis of all SDG goals 
for the Alto Minho region. 
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A B S T R A C T
The COVID-19 pandemic has significantly and permanently changed modern life in the 
private and professional dimensions, where numerous consequences of the virus have 
affected employees and employers. Both groups were forced to implement numerous 
changes to ensure the work process’s safety. The multi-dimensionality of this concept 
and, consequently, the multi-directionality of its potential and required actions taken 
by companies have become the basis for a theoretical and practical analysis of 
conditions for supporting broadly understood employee safety during the COVID-19 
pandemic in selected production companies in Poland. The pilot studies’ results 
indicated the leading direction and scope of actions taken so far, their main types, 
stimulating factors and barriers, perceived benefits and future trends. The article’s 
conclusions may form the basis for universal good practices supporting the safety of 
employees in the production sector, which, regardless of the duration of the pandemic, 
may be used as effective and efficient improvement measures in generating measurable 
benefits for all stakeholders.
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Introduction

The word “pandemic” has been constantly used 
by almost everybody for the past two years. Many 
changes were implemented and affected almost all 
aspects of life and every dimension, regardless of dif-
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ferentiating factors. Their strength, direction or 
required expenditures varied depending on the area 
and importance. Multi-directional analyses of the 
pandemic and its consequences dominated the latest 
local and international publications. However, 
research conclusions are still required regarding the 
specificity of geographical and socio-economic con-
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ditions of the ongoing changes in the B2C and B2B 
markets, where enterprises undertook numerous 
actions forced by the changed reality. Some measures 
were a consequence of various mandatory regula-
tions, while others were undertaken voluntarily as  
a result of factors deemed important by individual 
entities. It should also be emphasised that the pan-
demic contributed to the transformation of long-term 
business strategies or current policies and became  
a trigger for a multi-dimensional transformation of 
behaviour and attitudes among all stakeholders 
directly and indirectly involved in the activities of 
enterprises.

The outlined issues contributed to a theoretical 
and practical analysis of employee safety in the pan-
demic context and the real associated threats. The 
overarching research objective was to identify activi-
ties contributing to increased employee safety in the 
production sector. Specific objectives aimed to iden-
tify the scope of activities, the stimulating and inhib-
iting factors and the achieved effects. The conclusions 
defined further directions in the prevention of possi-
ble external and internal threats in Polish production 
companies, which are also preliminary assumptions 
for further in-depth research.

The first section of the article presents an over-
view of the latest international literature on the pan-
demic implications for the manufacturing industry 
with a particular emphasis on conditions for work-
place changes, which were implemented due to man-
datory guidelines or undertaken voluntarily. This part 
of the article also refers to the new reality’s impact on 
Polish businesses. A reference was made to the results 
of the latest nationwide research verifying the atti-
tudes of industrial enterprises in the face of perceived 
threats. The second section explains the assumptions 
of a methodological approach used in this study. The 
following section discusses the results obtained and 
their analysis, and the final section presents the main 
research conclusions.

1. Literature review

1.1. COVID-19 and the manufacturing 
industry

The sudden pandemic outbreak shook the world 
and upset the social and economic balance. Despite 
the ability to manage risk and potential crises, which 
had been improved for many years, enterprises were 
not ready for such a sudden and intense change in 

their operation and the conditions of the worst reces-
sion since World War II. Interrupted supply chains, 
mainly as a result of the situation in China as the 
main sourcing site for many manufacturing indus-
tries, mandatory lockdowns and diametrical changes 
in purchasing behaviour, negatively impacted almost 
all sectors (Xu et al., 2020). Uncertainty and fear 
dominated the implemented global and local pro-
cesses. The results of the conducted analyses indicate 
that the greatest volatility and destabilisation affected 
the automotive industry, the energy equipment and 
services industry, the oil, gas and consumable fuels 
industries and the airline industry. Entities related to 
distribution, healthcare, thrifts and mortgage finance 
are also uncertain about their future (Szczygielski et 
al., 2022). The scale of the consequences was evi-
denced by significant drops in such indicators as the 
gross domestic product by as much as 3.4 % in 2020, 
the global trade by about 5 % or even the Dow Jones 
Industrial Average Index (DJIA) and other market 
indices that lost one-third of their value between 
2020 and 2022 (Congressional Research Service, 
2021).

However, special attention should be paid to 
manufacturing entities, which have shown a greater 
susceptibility to disturbances in system continuity 
compared to the service sector, which contributed to, 
e.g., decreases in foreign direct investment (FDI) or 
total factor productivity (TFP) in 2020–2021. Further 
negative values are predicted in the near future, espe-
cially in the context of the raging inflation or the war 
in Ukraine. It should be noted, however, that the 
strength of the pandemic impact on the productivity 
of enterprises depends on many factors, so the 
declines are not and will not be uniform for the entire 
manufacturing industry (Bloom et al., 2020). Small 
and medium enterprises (SMEs) have experienced 
instant adverse effects due to logistical issues, reduced 
capacity utilisation and demand-side effects (Juer-
gensen et al., 2020). The results of the conducted 
research clearly showed that the long shutdown 
period would have a negative impact on the function-
ing of SMEs and, in many cases, will lead to bank-
ruptcy due to their limited working capital reserve 
and simultaneous increase in operating costs with 
reduced demand (Cai & Luo, 2020).

Undoubtedly, the pandemic has had numerous 
implications for the manufacturing industry at almost 
all stages of the production cycle and often resulted in 
the need to switch exclusively to online sales, which 
forced many entities to revise their inventory plans to 
ensure adequate stock coverage for customers 
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(Ardolino et al., 2022). Some entities were even forced 
to reorient their core production towards goods that 
were particularly desirable during the pandemic due 
to the significantly changed market structure. Such  
a transformation was successful only for some com-
panies that were characterised by a high level of flex-
ibility and the ability to quickly adapt to new customer 
needs and expectations, both in the B2C and B2B 
markets. Competencies in the use of digital technolo-
gies turned out to be key, which significantly facili-
tated the processes (Malik et al., 2020).

The production sector is crucial for the state of 
the economy; therefore, the losses incurred by the 
pandemic prompted production entities to imple-
ment numerous changes to minimise similar risks in 
the future. In addition to the diversification of suppli-
ers, particularly in terms of their location and changes 
in the scope of the offer, great emphasis was placed on 
the verification of the existing strategic assumptions. 
Transformation towards an online business model, 
often as part of partnerships undertaken to strengthen 
the position, requires multi-dimensional changes 
from production companies, which, under the influ-
ence of a catalyst such as the COVID-19 pandemic, 
can be considered on three basic levels: organisa-
tional, processual and technological. The first high-
lighted variable concerns the long-term perspective 
in terms of the planned mission or vision under con-
ditions of limited possibilities. In addition to obvious 
changes for remote work and the required safety 
restrictions, special emphasis should be placed on 
building awareness of the necessary changes and 
improving employee attitudes. Such surprising situa-
tions are often unforeseen and generate additional 
risk for enterprises, mainly in terms of quality and the 
disruption of internal and external relations. There-
fore, maintaining mutually beneficial relations with 
customers also required significant changes, e.g., in 
the field of pre- and post-sales communication or 
modification of distribution channels and promotion 
of products. The process includes analyses of the 
pandemic impact on production management in 
individual industries, characterised by varying 
degrees of susceptibility to sudden changes in the 
business reality. In addition to process flexibility, sup-
ported by a high level of staff adaptability, a good, 
recommended practice is to change the logistics 
strategy towards reshoring (European Parliament, 
2021). The process context is closely related to the 
technological context, which includes issues related 
to investments in innovative solutions supporting 

strategic assumptions. However, it should be empha-
sised that the specificity of the manufacturing indus-
try often prevents a complete transition to the remote 
mode. Thus, e.g., the automation of processes or the 
use of autonomous machines does not solve all the 
problems arising from the pandemic.

The general changes in the realities of the pro-
duction industry have forced smart and agile plan-
ning and process reengineering, which will probably 
be a permanent action to strengthen the resilience 
and transparency of supply chains even after the end 
of the pandemic (Kamal, 2020). Many manufacturers 
believe that the pandemic has only accelerated the 
inevitable digitisation processes, including in the field 
of forced employee education for better synchronisa-
tion on man–machine lines (Ardolino et al., 2022). It 
should also be noted that the transformation of 
modern production has also contributed to positive 
phenomena, such as reduced negative environmental 
effects resulting from declined transportation 
(Kumara et al., 2020) or digitised processes, including 
administrative, in support of production.

Based on numerous analyses regarding the oper-
ating conditions of production entities during the 
pandemic, several practical recommendations have 
been developed to ensure the pandemic and post-
pandemic capabilities and operations. First, adjusting 
the toolboxes in the direction of ensuring a higher 
level of resilience and skills of pivoting and repurpos-
ing. In addition, the need to build organisational 
flexibility on multiple activity levels using digital 
technologies, identifying and dedicating resources 
for repurposing and rapid decision-making skills 
(Okorie et al., 2020).

In numerous rankings regarding the greatest 
potential for regaining the position of the manufac-
turing sector, specialists point to the economies of 
China and the USA as leaders. However, it should be 
noted that in Europe, Poland also has good ratings 
due to its favourable geographical location and rela-
tively low labour costs with a qualified workforce.

1.2. COVID and workplace safety 

The pandemic outbreak also had a measurable 
impact on the labour market. According to the Inter-
national Labour Organization, full or partial lock-
down measures affected almost 2.7 billion employees 
or around 81 % of the world’s workforce. Now, 
approximately 38 % of the global workforce is facing 
a high risk of job loss or massive workforce displace-
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ment as long-term consequences of changes in the 
operating conditions of business entities (Interna-
tional Labour Organization, 2020).

The need to comply with epidemic restrictions 
also significantly changed work rules. Modified exist-
ing guidelines and physical reorganisation of the 
workplace was not an easy process, although neces-
sary for the continued operations of entities. Changes 
in the work culture supported by the implementation 
of modern ICT solutions have enabled many produc-
tion entities to safely implement processes while 
maintaining similar and even higher resource effi-
ciency than in traditional, stationary working condi-
tions. Based on research results, this is also due to 
convenience, autonomy and the high level of psycho-
social safety and well-being experienced by some 
people working from home (Mehta, 2021). However, 
safety in production enterprises is not only about 
ensuring social distancing, mandatory mask-wearing 
or hand disinfection but also different other measures 
that employers have been systematically obliged to 
implement. As the observation of economic practice 
shows, numerous additional actions were undertaken 
voluntarily by workplaces to protect resources against 
any undesirable disturbances. McKinsey’s Organisa-
tion Practice has developed a set of good practices for 
employers to optimise the process of necessary 
changes. The recommendations concern areas related 
to ensuring safety and security, investing in trusting 
relationships, creating and maintaining a culture that 
focuses on inclusion, individuality and social har-
mony, and finally, establishing and linking employees 
to a clear purpose (McKinsey & Company, 2020).

The obligations of employers are a common 
dimension of analyses; however, the consequences for 
the other party to the employment relationship 
should also be considered. The pandemic, apart from 
fear for the safety of themselves and their loved ones, 
has caused many people to feel uncertain about fur-
ther employment and its conditions, which, in some 
cases, may have even resulted in a decrease in the 
work quality and permanent changes in organisa-
tional citizenship behaviour, OCB (Vu et al., 2022). 
From the perspective of employees, the new areas of 
potential threat sources resulting from the changes 
include work–family interface, physical presence 
privilege, anti-foreigners (Asian) racism and dis-
crimination, high health risks, extreme stress, includ-
ing economic, presenteeism and supervisor support 
– safety leadership (Sinclair et al., 2020). 

In the face of multi-dimensional threats, the key 
ability to survive in untypical conditions for the 

economy requires considerable awareness and 
involvement of all parties involved in the implemen-
tation of production processes. Bearing this fact in 
mind, many entities implement workplace safety 
management practices (WSPs) guidelines in practice. 
They contain a whole spectrum of recommended 
actions in the areas of strategies, policies, procedures, 
measures and activities that refer to employee health 
and safety in the organisation. Developing (creating) 
a safety climate requires a holistic approach and 
implementation of essential WSP, i.e., practices that 
are covered by regulatory mandates and “discretion-
ary” WSP”, practices perceived by employees as 
important but not mandated (Subramonya et al., 
2022). According to the ILO, during and after the 
pandemic, employers and employees should focus on 
the following four WSP dimensions: management’s 
commitment to safety, safety training, safety rules 
and procedures, and employee involvement to mini-
mise the negative effects on social and economic 
dimensions (International Labour Organization, 
2020). In addition, various system tools are recom-
mended, such as the Total Worker Health approach, 
which integrates worker safety, health and well-being 
into the organisation by implementing key aspects of 
focusing on working conditions, utilising participa-
tory methods, employing comprehensive and collab-
orative strategies, commitment from leaders, 
adhering to ethical and legal standards and data-
driven change (Dennerlein et al., 2020). As well as 
numerous concepts optimising risk management 
actions for COVID-19 in the workplace, such as 
industrial hygiene decision-making or occupational 
and environmental health and safety frameworks 
(Zisook et al., 2020), numerous normative documents 
are also available, developed by such international 
organisations as the World Health Organization, the 
European Commission, the European Agency for 
Safety and Health at Work or the International Labour 
Organization. A general summary of guidelines of 
different international organisations on maintaining 
safety in the workplace under COVID-19 conditions 
is presented in Table 1.

To sum up, the pandemic has irrevocably changed 
the current understanding and perception of the 
importance of workplace and work culture. The new 
work standards are focused on ensuring the safety 
using a different formula than before. Remote work 
based on a flexible working schedule, regardless of 
whether and when the pandemic subsides, will 
remain in some organisations permanently as a more 
efficient and more economical form of employment. 



Volume 15 • Issue 2 • 2023

87

Engineering Management in Production and Services

Tab. 1. Main recommendations of international organisations in the field of safety in the workplace

Recommended actions WHO (2020) OSHA (2021) ILO (2020) IFMA (2020) MSA/MC/
GSC (2020)

Enforcing social distancing (information 
boards, visual inspection, employee self-
control)

X X X X X

Regular hand sanitisation X X X X X

The widespread availability of disinfectants X X X X X

Nose and mouth covers X X X X

Safety gloves at work X X X

Disinfection procedures in workplaces, sani-
tising common surfaces X X X X X

Physical barriers between workstations X X X

Employee training on pandemic procedures X X X X

Ventilation and filtration of indoor spaces X X X X X

Remote work, if possible X X X X

Limiting the number of persons in the room X X X X

Business continuity plans X X

Flexible work arrangements X X
 
Source: (Kosieradzka et al., 2022).

In addition, current observation of economic practice 
already shows that as restrictions are relaxed, some 
companies will implement innovative solutions in the 
field of social distancing, including a four-day work-
ing day or individual days a week with the so-called 
alternative forms of work, carried out through vide-
oconferencing platforms. However, this emphasis on 
flexibility applies to many issues related to the work 
performed, ranging from schedules to location and 
even dress code issues (Agba et al., 2020). It should 
also be mentioned that this direction of changes poses 
threats, e.g., in terms of excessive dehumanisation of 
the organisation and, consequently, the lack of a sense 
of identity with it and other employees, as the work-
place is not only the physical dimension of the pro-
cesses carried out but above all a common space for 
building relationships as well as self-improvement 
and achieving one’s own goals (Ancillo et al., 2020). 
Therefore, all redesign of workplace procedures must 
be carried out reasonably and considering the well-
being and balance of main stakeholders, primarily 
employers and employees. 

1.3. COVID-19 and the polish economy

The COVID-19 pandemic has also shaken the 
labour market in Poland. Despite the research results 
showing less severe negative economic effects of the 
coronavirus in this country compared to other Euro-

pean countries, the GDP in Poland decreased by 3.5 
% in 2020, with the OECD average of 5.5 % (OECD, 
2020). The Polish industry, particularly large entities 
unrelated to the construction industry, which was 
most affected by the crisis, also performed relatively 
well, with no significant economic downturns during 
the first pandemic year (GUS, 2022). Also, declarative 
data for the second year of the 2021 pandemic indi-
cate that it was a successful time for Polish entrepre-
neurs because the profitability of companies was, on 
average, much higher than before. This does not 
mean that in practice, Polish production entities, in 
particular those representing micro, small and 
medium-sized businesses, did not have to face vari-
ous challenges, such as maintaining employment or 
rising raw material prices and operating costs, further 
disruptions in supply chains and constant changes in 
the tax system, and sometimes even the need to 
change a business profile. Some of them were even 
forced to use commercial financial support instru-
ments (PWC, 2020). The end of the pandemic does 
not change the cautious prognosis of the Polish 
industry regarding investment plans. The ongoing 
war in Ukraine and galloping inflation are among the 
post-pandemic events causing significant volatility 
and uncertainty regarding the conditions for the 
continued operation of Polish enterprises (EY, 2022).

Referring to the situation of workplace safety, it is 
necessary to quote the key government actions in this 
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area. First, the Act on special solutions related to the 
prevention, counteracting and combating of COVID-
19, other infectious diseases and crisis situations 
caused by them was passed in March 2020. It was the 
first official tool regulating the rules for supporting 
entrepreneurs, particularly in the field of job protec-
tion and other effects of forced economic downtime. 
In addition, entrepreneurs gained access to various 
recommendations, aid packages and economic initia-
tives aimed at minimising any negative effects of the 
coronavirus, particularly in terms of the need to 
change social, health and economic behaviour. In 
terms of conditions for the functioning of workplaces, 
enterprises had to adapt to many new guidelines 
contained in newly developed sanitary standards. 
Obligatory access to disinfectants and other agents 
ensuring personal protection and the need to keep  
a distance of 1.5 metres are just examples of employ-
ers’ obligations in the discussed context (Józefowicz 
& Smolińska, 2020).

The results of nationwide research conducted in 
2020 on a sample of 646 economic entities, including 
264 industrial enterprises, indicated the main direc-
tions of enterprises’ activities in the event of emerging 
threats. All surveyed companies declared knowledge 
of at least one sanitary procedure minimising the risk 
of infection in the workplace. As many as 96 % of the 
surveyed companies have implemented sanitary pro-
cedures and preventive measures against COVID-19. 
More than three-quarters of the respondents intro-
duced sanitary procedures for employees or their 
customers. In turn, 29 % of companies introduced 
more flexible work organisation/working time 
changes (PARP, 2020). Other national research con-
ducted in 2021 on a sample of 600 manufacturing 
enterprises only made it possible to determine spe-
cific formal, legal, technical and organisational solu-
tions implemented during the pandemic. In the 
course of the analyses, differences were demonstrated 
in the scope of measures used depending on the 
industry or size of the entity. The food industry was 
the best in terms of the number of safety measures 
applied, probably mainly due to the high sensitivity of 
this sector and, thus, the earlier advancement in the 
area of occupational health and safety (Kosieradzka 
et al., 2022).

The COVID-19 pandemic consequences can be 
considered in the internal and external context of 
entities, e.g., related to maintaining the continuity of 
the supply chain. However, regardless of the direction 
of the threat impact analysis on the processes carried 
out by enterprises, the most important issue seems to 

be the protection and safety of employees, who are an 
essential element shaping the adaptive potential of 
each company regardless of profile or size.

2. Conditions for supporting 
employee safety during the 
COVID-19 pandemic in 
production companies in 
Poland: results of own 
research

2.1. Research methodology 

The theoretical analysis conclusions on the issue 
became a reason for practical verification of the pro-
safety conditions in Polish production entities during 
the pandemic. The purpose of the conducted research 
was to identify the multi-dimensional activities sup-
porting employee safety and the specific research 
questions addressing such issues as scope, forms, 
benefits, barriers and directions of planned further 
initiatives within the framework of the analysed topic. 
Based on consultations with health and safety spe-
cialists from manufacturing companies, it was 
decided to use an online survey questionnaire. In 
addition to the received suggestions, the choice of 
this tool was also influenced by the numerous advan-
tages of online surveys over traditional ones. First, it 
is time and cost savings and greater convenience and 
flexibility for respondents. 

Considering the specifics of the respondents and 
the fact that the survey was preliminary for the 
planned in-depth research, the questionnaire 
included seven closed questions with a choice of sev-
eral answer options, and for some questions, an 
additional option of entering an answer was provided. 
The structure of the questions resulted from research 
objectives, and answer options resulted from previ-
ous analyses, consultations with practitioners and 
author’s own experience. The questions were primar-
ily sent to top and middle management staff (almost 
88 % of respondents) and employees responsible for/
involved in safety issues in the organisation. The 
study was conducted in June 2022. The purposive 
sampling was primarily guided by the profile of enter-
prises and the high probability of return. A survey 
response rate of 70 % was achieved (out of 80 forms 
sent, 56 were returned filled). The survey was open-
ended, maintaining the confidentiality of provided 
answers.
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In total, properly given and complete responses 
were received from 51 production entities operating 
throughout Poland. Respondents represented the 
following industries: electromechanical, metal, 
chemical, construction, food and textile. Almost 90 % 
of respondents targeted their products to the B2B 
market, and the rest aimed at the B2C market or both. 
The surveyed sample was dominated by medium-
sized and large companies (80 % of responses). The 
research sample structure is shown in Table 2, includ-
ing the represented sector, the targeted market, the 
number of employees, the spatial scope of influence, 
the capital and respondent positions.

3. Results and discussion

As a result of the pandemic outbreak, all surveyed 
companies took additional measures to ensure occu-

Tab. 2. Metrics of the respondents

Variables Number of companies

Industry Chemical 5

Clothing and textile 2

Construction 1

Electromechanical 16

Food 4

Metal 20

Others 3

Market served B2C 2

B2B 46

B2C and B2B 3

Size (number of employees) To 10 7

11–50 35

51–250 6

251–500 2

Over 500 1

Range of activity Local 6

National 34

International 11

Capital held Polish only 42

Foreign only 6

Joint venture 3

Respondent’s position Top management 38

Middle management 7

Specialist 4

Others 2
 
Source: elaborated by the author based on own research Conditions for supporting the safety of employees during the Covid-19 pandemic in production 
companies in Poland, June 2022. 

pational health and safety. The scope of implemented 
activities concerned the entire organisation among as 
many as 96 % of respondents. Other indications con-
cerned the company’s key departments, such as pro-
duction or logistic support. This proves a high level of 
awareness and recognition of the importance of 
human resources for the ability of companies to sur-
vive under conditions of uncertainty and risk. This is 
probably an optimistic prognosis in the context of the 
necessary changes in employers’ attitudes towards 
their employees, and not only in the event of threats 
to life and health or the likelihood of bankruptcy. As 
for the variety of forms of actions taken, these were 
primarily systemic changes in the way/philosophy of 
work (70 % of responses), as well as related modifica-
tions in the organisational structure (41 % of 
responses), probably aimed at facilitating and accel-
erating, e.g., decision-making processes in structures 
that are more flexible and dynamic, and, at the same 
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time, simplified as much as possible. The obtained 
results confirm the main directions of changes in 
enterprises, which are very similar to other countries 
affected by the pandemic (Pereira et al., 2021). Many 
companies have invested in broadly understood 
infrastructure, including, above all, in the area of IT 
tools (41 % of responses), which were supposed to 
facilitate, accelerate and frequently even enable work. 
In addition, almost one-fifth of the respondents pur-
chased additional safety equipment for their employ-
ees, e.g., mobile robots for interior disinfection, 
detection gates with nozzles for spraying outer cloth-
ing or even steam cleaners on production lines. As 
part of building awareness of the need for change, 
many entities intensified their internal communica-
tion processes (40 %) and offered numerous work-
shops to familiarise themselves with the specifics of 
remote work and the conditions of possible isolation 
(35 %), as well as training, both in terms of possible 
threats and ways to minimise them (25 %) as well as 
modification of stakeholders relations, particularly 
with external customers (16 % of responses). Such 
activities, as shown by the results of numerous stud-
ies, are absolutely necessary if entities want to stay in 
the market, despite unfavourable conditions full of 
customer behaviour perturbations (Sobotkiewicz & 
Waniowski, 2022). Some entities (approx. 16 %) 
extended the medical packages offered to their 
employees, e.g., by a consulting psychologist. There-
fore, as the discussed research results indicate, 
employers have implemented various optional meas-
ures that increase the broadly understood safety of 
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Fig. 1. Actions implemented to improve employee safety 
 
Source: elaborated by the author based on own research Conditions for supporting the safety of employees during the Covid-19 pandemic 
in production companies in Poland, June 2022. 
 

 

Fig. 2. Main factors affecting actions to improve employee safety 

Source: elaborated by the author based on own research Conditions for supporting the safety of employees during the Covid-19 pandemic 
in production companies in Poland, June 2022. 

 

their employees. Figure 1 shows the number of indi-
cations for individual answers.

When asked what their main stimulants were, 
over 70 % of respondents mentioned the concern for 
the existence of the company, associated with the 
requirement to continue key operational processes 
(41 %) and the desire to maintain mutually beneficial 
relationships with customers and other interested 
parties (31 %). Care for employees (37 %) and exter-
nal factors, primarily including pressure from cus-
tomers and other stakeholders (25 %) and actions of 
competitors (20 %), were important reasons as well. 
Interestingly, every fifth surveyed company imple-
mented mainly these non-mandatory safety measures 
for purely marketing reasons to improve its image as 
a responsible employer (20 %). Expectations of 
employees, guidelines of normative documents or 
support from external sources, e.g., as part of finan-
cial government subsidies or free protection meas-
ures, were the reasons that guided about 10 % of the 
surveyed producers. Figure 2 shows the number of 
indications for possible variables.

The barriers encountered by the respondents 
were primarily related to the costs they had to incur 
when implementing the described measures (78 % of 
responses). In addition, a very high rate of resistance/
lack of conviction among employees was recorded 
(67 %), which is surprising in the face of the pandemic 
and the declared significant fears for the life and 
health of oneself and loved ones. However, this result 
confirms the common negation attitude for all inno-
vative activities implemented in companies, which 
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 also applies to the area of safety at work. The issue of 
changing attitudes towards security is often analysed 
in international literature. However, in the context of 
pandemic threats, it seems particularly important 
and interesting (Faiqa et al., 2022). Also, the obtained 

result confirms the importance of the skilful, con-
scious and systemic building of a safety culture in 
companies. The specificity of the implemented pro-
cesses (35 %) and excessive bureaucracy (16 %) are 
often perceived as limitations. Other encountered 
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Fig. 3. Barriers encountered during the implementation of changes 

Source: elaborated by the author based on own research Conditions for supporting the safety of employees during the Covid-19 pandemic 
in production companies in Poland, June 2022. 

 

 

Fig. 4. Effects of the implementation of actions improving the safety of employees 

Source: elaborated by the author based on own research Conditions for supporting the safety of employees during the Covid-19 pandemic 
in production companies in Poland, June 2022. 
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problems were related to the demotivating attitude of 
the management board, a sense of fear of illness and 
difficult access to protective measures. The numerical 
distribution of individual barriers is presented in 
Figure 3.

The implemented actions result in numerous 
consequences, both positive and sometimes negative. 
Over 70 % of entities reported such financial benefits 
as higher efficiency of remote work (65 %) while 
reducing the number of full-time jobs (40 %) or lower 
operating costs of their infrastructure (70 %). Another 
benefit is ensuring the continuity of operations (41 
%) and, in some instances, improving their market 
position (18 %). A result of security measures was 
recorded by only 5 % of the surveyed companies. The 
most frequent benefits of employee safety measures 
are shown in Figure 4.

Further activity directions identified by the sur-
veyed companies show that almost 60 % of them plan 
to maintain the implemented activities regardless of 
the national and global pandemic situation. 20 % of 
respondents intend to invest in new processes sup-
porting current activities in the field of employee 
safety. A complete departure from the measures taken 
as a result of the pandemic and a return to the previ-
ous state was reported by almost 28 % of producers. 
Such declarations show that despite the experienced 
difficulties, the vast majority of manufacturing com-
panies will continue the activities undertaken to 
ensure or improve occupational safety. This proves 
the growing awareness of the importance of employee 
safety among industrial entities operating in Poland. 
This trend is confirmed by the conclusions of global 
research, indicating the key importance of workplace 
safety in many aspects of company operations, e.g., in 

the context of their strategic development (Milijić et 
al., 2017), productivity (Lelo et al., 2019) or the pos-
sibility to implement guidelines regarding currently 
dominant concepts, such as the Fourth Industrial 
Revolution (Chia et al., 2019).

Conclusions

The coronavirus threats have changed the world 
in almost all dimensions, including professional. The 
contemporary perception of the workplace is no 
longer limited only to the physical place of work but 
became a much broader concept consisting of various 
analysis perspectives, including those related to its 
social functions, such as building social relationships, 
gathering, creativity, training, motivation, engage-
ment and self-realisation (Ancillo et al., 2020). 
Understanding the importance of the workplace in 
the context of increasing the efficiency and effective-
ness of implemented processes, employers are 
increasingly willing and, above all, consciously and 
responsibly invest in various measures that increase 
the minimum required level of safety of their employ-
ees.

The so-called “Covid-19 Generation” is charac-
terised by a specific approach to work, which is differ-
ent than before, requiring reorganisation. The 
perceived greater productivity and improved work–
life balance are the factors that encourage many 
young employees to stay in the hybrid work mode for 
good (Zwanka & Buff, 2021). These changes in the 
mentality of employees mean that the COVID-19 
workplace reopening process will require employers 
to consider many factors, including those related to 
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the heterogeneity of return-to-work outcomes as well 
as workplace factors (e.g., supervisor support, ability 
to accommodate and physical demands), psychologi-
cal factors (e.g., perceived impairment, job stress, 
coping, fears of re-injury or worsening health condi-
tions, catastrophising) and also social factors (e.g., 
family caregiving roles, social support, economic 
factors) (Shaw et al., 2020).

The pandemic phenomenon has particularly 
highlighted the importance of workplace safety and 
intensified the activities of practitioners and theoreti-
cians of the subject in various countries of the world. 
Therefore, the literature provides numerous practical 
tips for supporting the management of this area. In 
addition to the safety management paradigms devel-
oped, based on such research results as management 
commitment to safety, safety rules and procedures, 
safety training, personal appreciation of risk and 
safety communication and determining the strength 
of their impact on employee well-being (Ajmal et al., 
2021), many authors significantly emphasise the 
importance of motivation and other factors that build 
a sense of employee safety and happiness, which is 
desirable in a pandemic (Singh & Mishra, 2020). 
Employers understanding and meeting employee 
needs during a pandemic can also use the crisis in 
context theory (CCT) concept framework, which will 
facilitate the identification of organisational actions 
or responses to help employees to better adapt to the 
COVID-19 crisis (Teng-Calleja et al., 2020; Tan & 
Antonio, 2022). 

In conclusion, as per Maslow’s motivation theory, 
security is one of the five basic human needs. This 
applies to the broadly understood human environ-
ment, including the one related to professional life. 
This is why more employers work on ensuring safety, 
recognising that employees will be more motivated to 
work and perform (Wolor et al., 2020). However, the 
optimal selection of optional measures should be 
emphasised to increase employee perception of safety 
as the result of knowing the specifics of the company 
and its resources because, as research results show, 
there are significant differences in the scope of man-
aged organisational support, depending on such vari-
ables as employment status or work location (Daniels 
et al., 2022). 

Conclusions from the theoretical and practical 
analysis of workplace safety in production companies 
can be used to improve the described scope and 
indicate to employers further directions of action to 
increase the level of employee safety in accordance 
with their needs and expectations.

This research is based on a review of recent inter-
national literature and a pilot study of production 
entities in Poland regarding the approach to increas-
ing occupational safety during the COVID-19 pan-
demic. The subjectivity of the respondents’ 
assessments, mainly managers, can be considered  
a weakness of the method used. However, it is these 
subjective leader decisions that largely determine the 
selection of measures in the field of workplace safety. 
Since the study was preliminary, future analyses 
require broader methods and research scope, as well 
as a wider selection of respondents to compare the 
perceptions of decision-makers and employees of 
production entities.
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A B S T R A C T
The focus of this research is on assessing the perception of public service quality 
through a customer-centred approach. Public service quality comprises multiple 
factors that are prioritised differently by customers. Therefore, the study aims to 
conduct a literature review to identify the primary quality dimensions of public services 
and evaluate the heterogeneity of their perception within the context of Lithuania. The 
research measures the user perceptions of public service quality. The literature review 
allowed for identifying service quality indicators and grouping them into dimensions 
based on unifying characteristics. Such identification of service quality dimensions 
grounded the research methodology. An adapted SERVQUAL model was used to 
analyse data collected by a survey to interview customers of Lithuanian public service 
organisations. Logit and probit models were applied to examine the effect of socio-
demographic characteristics and the type of service on customer perceptions of 
different quality aspects of the provided public services. Explored heterogeneity of 
attitudes and detailed analysis of socio-demographic factors revealed that women 
with higher education are the most satisfied users of public services, while less 
educated men usually have a negative attitude towards the quality of public services. 
The study confirmed that marital status and income level are not related to customer 
satisfaction with service quality. Although gender, age, family size, education level, and 
employment status explain heterogeneity in customer satisfaction, they still account 
for only a small amount of variance compared to the place of residence and type of 
service. The study is a significant contribution to the field of service engineering as it 
introduces a systematic approach to the development of service quality, incorporating 
models and methods that enable the assessment of service quality and efficiency. The 
literature review has identified several research gaps related to public service quality, 
including a lack of research on general public services and areas such as tourism, real 
estate management, fire protection and rescue. 
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Introduction

In an era characterised by turbulence, uncer-
tainty, geopolitical tensions, and various challenges, 
such as the pandemic, energy concerns, and high 
inflation rates, the importance and role of the public 
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sector have become increasingly significant. Conse-
quently, the role of organisations providing public 
services has become twofold. First, these organisa-
tions are required to manage multiple challenges 
while demonstrating exemplary behaviour in secur-
ing the public health, maintaining economic vitality, 
ensuring national security and defence, and efficiently 
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navigating all disruptions. Second, they must ade-
quately represent the public interest, promptly 
respond to changing customer needs and provide 
quality services.

Indeed, service quality in the public sector is  
a complex and multi-dimensional concept that is 
challenging to measure and evaluate. Furthermore, 
many scientists interpret essence and substance of 
quality management in a different way (Kondrotaitė, 
2012). The perception of quality in public services 
may vary depending on customer expectations, cul-
tural background and personal experience. Moreover, 
the intangible nature of public services further com-
plicates the process of assessing their quality (Yarmak 
& Rollnik-Sadowska, 2022; Ocampo et al., 2019). 
Therefore, it is important to understand and measure 
different dimensions of service quality that are rele-
vant to customers and develop appropriate methods 
for evaluating and improving service quality in the 
public sector. Ultimately, the goal of providing high-
quality public services is to meet customer needs and 
expectations and improve their satisfaction with the 
services they receive (Nor et al., 2022).

Public services are the primary means through 
which people interact with the public sector, and 
organisations offer a broad range of services to meet 
their needs and requirements. Although there is  
a diverse array of organisations and services provided 
in the public sector, most scientific research has 
focused on specific types of organisations and ser-
vices. The majority of research has been conducted in 
the field of healthcare services (Gavahi et al., 2022; 
Rastoka et al., 2022; Dandis et al., 2022; Barrios-
Ipenza et al., 2021; Sun & Li, 2020; Chin et al., 2020; 
etc.) and e-government (Ramakrishnan et al., 2022; 
Drobotowicz et al., 2021; Pedrosa et al., 2020; Wang  
& Teo, 2020; etc.) with a surge in interest since 2020. 
This growing interest can be attributed to the global 
pandemic, which highlighted the critical role of 
healthcare service providers and the transition to 
online services due to isolation measures. Recent 
studies on healthcare services have focused on topics 
such as healthcare quality, patient satisfaction and 
healthcare delivery. Meanwhile, research on e-gov-
ernment services has concentrated on such innova-
tive technologies as artificial intelligence, electronic 
service quality and e-government adoption.

Although healthcare and e-government services 
have received increased attention since the pandemic, 
other types of public services maintained their level 
of attention during the analysed period. The literature 
review revealed a range of public services, including 

transportation and communication (Bubalo et al., 
2022; Uvenc & Kulluk, 2020; de Aquino et al., 2019; 
Houria & Fares, 2019; Chica-Olmo et al., 2018; etc.) 
with the focus on such issues as service quality, cus-
tomer satisfaction and user experience; research on 
finance, audit and tax administration has addressed 
such topics as transparency, accountability and the 
effectiveness of public funding (Furqan et al., 2020; 
Greenwood & Zhan, 2019; Chaluvadi et al., 2018; 
etc.); the studies on utility supply and environmental 
management have examined such issues as service 
quality, environmental sustainability and customer 
satisfaction (Pereira et al., 2022; Marques & Simoes, 
2020; Li et al., 2019; Andersson et al., 2019; etc.). 
Meanwhile, research on education has focused such 
on topics as educational quality, access to education 
and educational equity (Klein et al., 2022; Hassan et 
al., 2022; Demircioglu & Audretsch, 2019; Besley  
& Malcomson, 2018; Jemeljanenko, 2018; etc.); stud-
ies on employment have addressed such issues as job 
creation, workforce development and labour market 
policies (Akil et al., 2022; Ocampo et al., 2019; Muli-
nari, 2018; etc.); research on social services has 
examined such issues as social welfare, poverty 
reduction and community development (Mu et al., 
2022; Kriel et al., 2021; Lapuente & Van de Walle, 
2020; Szpilko et al., 2020, etc.); studies on business 
support have focused on such issues as entrepreneur-
ship, innovation and small business development 
(Walsh et al., 2022; Harviainen et al., 2019; etc.); 
research on cultural and sports services has addressed 
such topics as cultural heritage preservation, sports 
event management and tourism development (Koro-
nios et al., 2019; Tubillejas-Andres et al., 2019; etc.); 
and studies on legal services (Waibel et al., 2018; etc.) 
have examined such issues as access to justice and 
legal aid provision while research on law enforcement 
services has focused on such topics as crime preven-
tion and public safety (Araujo & Franca, 2021; etc.). 

It appears that while there is a considerable 
amount of literature on public sector services in gen-
eral, there is still a lack of research specifically focus-
ing on certain areas of public services, such as 
tourism, real estate management, fire protection and 
rescue. Additionally, the existing literature empha-
sises different aspects of public sector activity without 
a unified approach, making it difficult to fully reflect 
the problems of public service quality. Some publica-
tions focus on outsourcing (Aragao & Fontana, 2022; 
Solino, 2019; etc.), institutional trust (Tanny  
& Zafarullah, 2022), organisational reputation (Alad-
wan & Alshami, 2021), quality frameworks (Rodgers 
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et al., 2019), high-performance organisations 
(Kalimullah et al., 2019), excellence models (AlZawati 
et al., 2020), total quality management with quality 
leadership (Kim, 2020; AlShehail et al., 2022; Lopez-
Lemus, 2021), entrepreneurship (Rojikinnor et al., 
2020), public empowerment (Westrup, 2018), 
employee creative behaviour (Al Hosani et al., 2021), 
and knowledge management processes (Balasubra-
manian et al., 2019), among other factors that affect 
the overall performance of the organisation. Further-
more, financial context is also considered as research-
ers explore ways to increase the efficiency of services 
while maintaining or increasing quality (Fletcher, 
2018) etc.

In recent years, researchers have focused on 
designing a service quality evaluation system (He et 
al., 2022). However, evaluating public service quality 
is a complex and challenging task due to the diverse 
nature of public services and their various stakehold-
ers. 

Additionally, the quality of public services is not 
only determined by the satisfaction of the service 
recipients but also by the expectations of society as a 
whole, which often go beyond the specific service 
outcomes. Therefore, this literature review is a neces-
sary step towards identifying the main dimensions 
for assessing the quality of public services and pro-
viding insights for improving the quality of public 
services in Lithuanian organisations. This review 
allows for gaining a deeper understanding of the 
challenges and opportunities associated with the 
provision of public services and developing recom-
mendations for enhancing the quality of public ser-
vices.

1. Literature review

A literature review was conducted to examine 
recent publications on service quality in the public 
sector to identify prevailing trends in service quality 
assessment, key aspects and criteria of assessment, 
and gaps in current research. The Web of Science 
database was used to retrieve the latest scientific 
papers published in the past five years (2018–2022), 
using such keywords as “service quality”, “public 
organisations”, and “service quality of public organi-
sations”. The examined period covers two years before 
and after the COVID-19 pandemic, given the impact 
of the pandemic on public organisations. All publica-
tions were exported to the Zotero bibliography pro-
gram, which facilitated the initial screening for 

eligibility and the more in-depth analysis of articles. 
After the screening process, a total of 123 articles 
were analysed in detail, including 31 from 2022, 25 
from 2021, 22 from 2020, 20 from 2019, and 25 from 
2018. 

The literature review highlighted the diversity 
and lack of unity among different types of public ser-
vices. The distribution of scientific publications based 
on the type of public services is illustrated in Fig. 1. 
Public services were categorised according to the 
recommended classification of public services pre-
sented in Appendix 1. The review of recent literature 
revealed that a quarter of publications analysed public 
services in general without distinguishing any specific 
area of provided services, while the remaining publi-
cations were dedicated to a particular area of public 
services.

Despite variations in approaches to the public 
sector and its service quality indicators, studies can 
be categorised into three groups. The first group of 
research focuses on meeting customer needs and 
expectations. The second group comprises scientific 
research that emphasises the internal workings of 
public organisations and their employee attitudes 
towards work, as well as their motivation to provide 
quality services. The third research group is a mixture 
of both. The distribution of publications across these 
three groups is shown in Fig. 2.

The authors differentiate various quality indica-
tors that can be used to measure service quality and 
customer satisfaction levels. However, researchers 
who examine public service quality from the cus-
tomer’s perspective concur that addressing and ful-
filling the customer needs is crucial (Tanny & 
Zafarullah, 2022; Aladwan & Alshami, 2021; Chien & 
Thanh, 2022; Lim & Lee, 2021; Kelly et al., 2021). 
Given that customer expectations and satisfaction 
can be subjective and diverse, a multi-dimensional 
approach to measuring customer satisfaction is nec-
essary, as evidenced by the varied service quality 
indicators leading to customer satisfaction identified 
by the authors. Examples of these indicators include 
promptness, helpfulness, benevolence, reliability, 
professionalism, honesty, and fairness (Tanny & 
Zafarullah, 2022); responsiveness and transparency 
(Lim & Lee, 2021); accessibility, reception, and han-
dling of comments, feedback, and recommendations 
(Chien & Thanh, 2022) etc.

Additionally, the authors underscore that organi-
sations can only provide quality public services by 
implementing a total quality management system 
(Lopez-Lemus, 2021; AlShehail et al., 2022). Research 
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Fig. 1. Distribution of scientific publications according to the type of provided services (2018–2022) 

 

 
Fig. 2. Distribution of scientific publications according to research orientation (2018–2022) 

 

 

Fig. 3. Service quality dimensions of the SERVQUAL model  

Source: Parasuraman et al., 1985. 
 

shows that the total quality management system can 
impact various dimensions of service quality, such as 
reliability, response capacity, assurance and empathy 
(Lopez-Lemus, 2021). Moreover, it can also drive 
digital transformation (Imran et al., 2022), service 
innovation (Tukiran et al., 2022) or sustainability 
performance in the public service sector (AlShehail et 
al., 2022).

It is imperative to note that while customer-ori-
ented service provision is crucial, the employees of 
organisations providing such services play an equally 
vital role, thus making it a two-pronged process. 
Research suggests that customer service orientation 
has a positive impact on public employees’ perfor-
mance and work attitudes (Witesman et al., 2022). 
On the other hand, the delivery of quality services 
requires a combination of factors, such as skilled and 
experienced staff, outstanding infrastructure and 

operational management (Verma et al., 2022). Conse-
quently, service quality can be viewed as a set of 
related but distinct dimensions comprising input (the 
bundle of service features) and output (the actual 
service outcome) (Shi & Cheng, 2021). The output 
dimensions include such aspects as reliability, thor-
oughness, efficiency, effectiveness and timeliness.

Following the literature review, articles were 
included analysing the public sector in general, with-
out distinguishing services in specific areas but focus-
ing on the customer. The selected service quality 
assessment indicators from recent articles were 
grouped for further analysis, as presented in Table 1.

The literature review identified public service 
quality indicators and grouped them into dimensions 
based on their shared characteristics. This grouping 
identifies ten service quality dimensions. Therefore, 
the empirical study was based on the premise that the 
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Tab. 1. Main quality indicators explored in scientific publications and their counterpart in the empirical model

Bibliography Service quality indicators Dimension

Aladwan & Alshami, 2021; Lopez-Lemus, 
2021; Tanny & Zafarullah, 2022; Lim & Lee, 
2021; Chien & Thanh, 2022

	 organisational reputation

Reliability

	 trustworthy behaviour

	 reliability

	 safety

	 inform users about the services they will re-
ceive

	 the reception and handling of comments

	 the results of the procedure settlement, etc.

Tanny & Zafarullah, 2022; Lim & Lee, 2021; 
Lopez-Lemus, 2021; Kelly et al., 2021

	 responsiveness

Responsiveness

	 fastness

	 respond in a timely and timely manner

	 response capacity

	 promptness, etc.

Tanny & Zafarullah, 2022; Lopez-Lemus, 
2021

	 prioritise the needs of users

Competence	 competence

	 professionalism, etc.

Chien & Thanh, 2022; Witesman, Silvia & 
Child, 2022; Tanny & Zafarullah, 2022

	 accessibility 

Access	 availability of information

	 easy access to information, etc.

Lopez-Lemus, 2021; Tanny & Zafarullah, 
2022; Chien & Thanh, 2022

	 courteous

Courtesy	 civil servants’ ethics and capacity

	 benevolence, etc.

Chien & Thanh, 2022; Kelly et al., 2021 	 clarity
Communication

	 feedback, etc.

Witesman, Silvia, & Child, 2022; Lim and 
Lee, 2021; Lopez-Lemus, 2021; Tanny & 
Zafarullah, 2022

	 transparency

Credibility
	 assurance

	 institutional trust

	 honesty, etc.

Kelly et al., 2021; Lopez-Lemus, 2021; Tan-
ny & Zafarullah, 2022

	 fairness

Security	 empathy

	 willingness to assist, etc.

Chien & Thanh, 2022; Tanny & Zafarullah, 
2022; Lopez-Lemus, 2021

	 personalised attention to users

Understanding	 recommendations

	 helpfulness, etc.

Lopez-Lemus, 2021; Vilke & Vilkas, 2018 	 infrastructure

Tangibles

	 safe environment

	 interior design of the government office

	 seat in the waiting room 

	 parking, etc.

AlShehail, Khan & Ajmal, 2022; Chien & 
Thanh, 2022; Tanny & Zafarullah, 2022; 
Lopez-Lemus, 2021;  Vilke & Vilkas, 2018

	 municipal objectives

Other

	 doing the right thing for the country

	 administrative procedures

	 leadership

	 process-based approach

	 continuous improvement, etc.
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quality of public services, from a customer-oriented 
perspective, can be assessed using a complex of ten 
dimensions: Reliability, Responsiveness, Compe-
tence, Access, Courtesy, Communication, Credibility, 
Security, Understanding and Tangibles.

2. Research methodology 

2.1. Instrument

The research focuses on the SERVQUAL model 
for assessing service quality, which was introduced by 
Parasuraman et al. (1985), who assessed consumer or 
service user attitudes towards the service providers’ 
service quality. Service quality comprises the follow-
ing ten factors: reliability, responsiveness, compe-
tence, access, courtesy, communication, credibility, 
security, customer understanding and tangible 
devices and staff to provide services. Later, these ten 
items were collapsed into five dimensions, including 
tangibility, response, reliability, assurance, and empa-
thy (Parasuraman et al., 1988).

Even though the SERVQUAL model, which con-
sists of five dimensions, is most often used in scientific 
research to investigate service quality, the indicators 
distinguished during the literature review and their 
grouping show that a 10-dimensional SERVQUAL 
model should be used. A SERVQUAL model of the 
initially conceptualised ten service quality dimen-
sions (Fig. 3.) was used to create the customer survey 
questionnaire.

Within the SERVQUAL framework, the ques-
tionnaire was structured and formulated so that each 

statement, which is positively worded, reflected one 
of the ten service quality dimensions. A 7-point Lik-
ert scale, with “7” representing strong agreement and 
“1” presenting strong disagreement, was used to 
measure how customers strongly agree or disagree 
with each quality dimension assessing the provision 
of public services, i.e., how customers perceive differ-
ent aspects of public service quality and how unsatis-
fied or satisfied they are with different aspects of 
public service quality.

2.2. Sampling

The survey for collecting data was conducted by 
interviewing (May – September 2022) adult (18 y.o.) 
customers of Lithuanian organisations that provide 
public services. The interview was organised at the 
organisations’ facilities after service provision.

Since according to 2022 statistics, Lithuania’s 
adult population amounts to 2.311 mil., with a confi-
dence level of 98 % and a margin of error of 2 %; the 
minimum required sample size is 3389. Data were 
collected from 3609 users of public services. The 
sample characteristics and their comparison with the 
population’s characteristics are reported in Table 2.

The distribution of the sample according to dif-
ferent socio-demographic characteristics (gender, 
age, education, marital or employment status etc.) 
corresponds rather well with the characteristics of the 
whole population (Table 2). There is no possibility of 
comparing the sample with the population in terms 
of income level since this statistic for the population 
is not provided. The unknown population size and 
characteristics of the organisations that provide pub-
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lic services challenged the authors to ensure a repre-
sentative sample in terms of the type of the provided 
services. The overall number of organisations for 
which the customer data was collected was 392 (to 
ensure a representative sample size of organisations 
providing public services when the population size is 
unknown with a confidence level of at least 95 % and 
a margin of error of no more than 5 %). Organisa-
tions representing all service categories indicated in 
Appendix 1 were purposefully contacted to represent 
various types of services. It was assumed that the 
spatial (regional) distribution of organisations pro-
viding public services in Lithuania should follow the 
spatial (regional) distribution of the population. 
Therefore, quotas of organisations in each NUTS 
3-level region were assigned according to Lithuania’s 
regional population distribution (data for the year 
2021).

2.3. Estimation strategy

Since the dependent variable is categorical and 
ordered, ordered logit and probit (for robustness 
check) models will be applied to examine the effect of 
socio-demographic characteristics and the type of 
service on customers’ opinions about different quality 
aspects of the provided public services. A model for a 
single latent variable y* (different quality aspects of 

the provided public service are unobservable, it is 
only known when it crosses a threshold, i.e., it is not 
observed how the customer feels about the statement 
that corresponds to a particular quality aspect, seven 
categories are only observed ranging from strongly 
disagree to strongly agree) can be specified as follows:

Tab. 2. Customer sample characteristics

Characteristics

In population

Distribution Number of obse-
rvationsIn sample

Gender(1) Male 45.55% 44.17% 1594

Female 54.45% 55.83% 2015

Age(1) 18–24 8.26% 9.11% 329

25–34 15.53% 15.82% 571

35–44 16.22% 17.63% 636

45–54 17.13% 18.11% 654

55–64 18.61% 18.05% 651

65–74 12.88% 12.34% 445

75–84 8.24% 7.80% 282

85 and above 3.13% 1.14% 41

Education(2) ISCED 0–2 12.62% 13.30% 480

ISCED 3–4 50.95% 50.94% 1838

ISCED 5–8 36.43% 35.76% 1291

Marital status(1) Never married 25.94% 25.53% 921

Married 50.58% 52.32% 1888

Divorced 14.04% 14.08% 508

Widow(er) 9.44% 8.07% 291

 
 
Since the dependent variable is categorical and 

ordered, ordered logit and probit (for robustness 
check) models will be applied to examine the effect of 
socio-demographic characteristics and the type of 
service on customers’ opinions about different quality 
aspects of the provided public services. A model for  
a single latent variable y* (different quality aspects of 
the provided public service are unobservable, it is 
only known when it crosses a threshold, i.e., it is not 
observed how the customer feels about the statement 
that corresponds to a particular quality aspect, seven 
categories are only observed ranging from strongly 
disagree to strongly agree) can be specified as follows: 

 
𝑦𝑦𝑦𝑦𝑖𝑖𝑖𝑖∗ = 𝒙𝒙𝒙𝒙𝑖𝑖𝑖𝑖′𝛽𝛽𝛽𝛽 + 𝜀𝜀𝜀𝜀𝑖𝑖𝑖𝑖,   (1) 

 
where 𝒙𝒙𝒙𝒙𝑖𝑖𝑖𝑖′ stands for the vector of regressors, i.e., 

socio-demographic characteristics and a type of 
public services, 𝜀𝜀𝜀𝜀𝑖𝑖𝑖𝑖 stands for the error term, and β are 
parameters to be estimated. In this case, there is  
a latent continuous variable that would be formed 
into seven groups with six thresholds, which are cut-
off points between seven different categories. If α is 
those thresholds, there would be yi=j if the underlying 
latent variable falls between the two thresholds, i.e., αj-

1<𝑦𝑦𝑦𝑦𝑖𝑖𝑖𝑖∗<αj. The probability for subject i to select 
alternative j is: 

 
𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑝𝑝𝑝𝑝(𝑦𝑦𝑦𝑦𝑖𝑖𝑖𝑖 = 𝑗𝑗𝑗𝑗) = 𝑝𝑝𝑝𝑝�𝛼𝛼𝛼𝛼𝑖𝑖𝑖𝑖−1 < 𝑦𝑦𝑦𝑦𝑖𝑖𝑖𝑖∗ < 𝛼𝛼𝛼𝛼𝑖𝑖𝑖𝑖� = 

(2) 
= 𝐹𝐹𝐹𝐹�𝛼𝛼𝛼𝛼𝑖𝑖𝑖𝑖 − 𝒙𝒙𝒙𝒙𝑖𝑖𝑖𝑖′𝛽𝛽𝛽𝛽� − 𝐹𝐹𝐹𝐹�𝛼𝛼𝛼𝛼𝑖𝑖𝑖𝑖−1 − 𝒙𝒙𝒙𝒙𝑖𝑖𝑖𝑖′𝛽𝛽𝛽𝛽� 

 
F is the logistic cumulative density function for 

the ordered logit, i.e., F(z)=ez/(1+ez), and F is the 
standard normal cumulative density function for the 
ordered probit. 

 



Volume 15 • Issue 2 • 2023

103

Engineering Management in Production and Services

Employment  
status(1)

Employed 59.74% 69.83% 2520

Unemployed 3.30% 9.84% 355

Inactive 36.96% 20.34% 734

Counties (regions)
(1)

Telsiai 4.64% 4.57% 165

Panevezys 7.49% 7.92% 286

Siauliai 9.24% 6.51% 235

Taurage 3.21% 2.69% 97

Vilnius 29.44% 31.28% 1129

Utena 4.44% 4.66% 168

Klaipeda 11.65% 12.52% 452

Alytus 4.80% 5.24% 189

Kaunas 20.28% 20.23% 730

Marijampole 4.81% 4.38% 158

Family size(3) 1 person 28.30% 26.68% 963

2 persons 25.90% 24.17% 872

3 persons 18.60% 20.05% 724

4 persons 18.10% 19.53% 705

5 and more persons 9.10% 9.57% 345

The income  
per family member

Up to 500 - 20.14% 727

500-700 - 23.83% 860

701-900 - 21.09% 761

901-1200 - 18.29% 660

1200 and above - 16.65% 601

The type  
of provided se-
rvices

Employment - 5.93% 214

Law enforcement - 2.05% 74

Real estate management - 3.85% 139

Public transport and communication - 6.68% 241

Tourism - 8.23% 297

Legal - 1.03% 37

Other - 2.91% 105

Culture and sports - 10.67% 385

Business - 6.43% 232

Health care - 7.76% 280

Utilities and environmental manage-
ment - 8.06% 291

Education - 14.10% 509

Social - 10.17% 367

Fire protection and rescue - 6.70% 242

Taxes administration - 5.43% 196

Note:  (1) 2022 statistics, (2) 2021 statistics, (3) 2019 statistics

3. Estimation results 

Analysis of the collected data about different 
dimensions of public service quality shows that Lithu-
anians are relatively non-demanding customers. The 
frequency distribution of all ten quality aspects indi-

cates the clustering of opinions toward a more posi-
tive side (Fig. 4).

The 45° black line represents a case of neutral 
customers, i.e., the distribution along the 7-point 
Likert scale is even. The convex curve (not presented 
in Fig. 4) would show demanding customers unsatis-
fied with the quality of the public services. A concave 
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shape indicates non-demanding customers who agree 
with positively worded statements related to the ser-
vice quality dimensions, i.e., expressing a high level of 
satisfaction with quality aspects of public services. In 
this case, all curves are concave, which means that the 
cumulative percentage of relatively dissatisfied cus-
tomers (up to three on a 7-point Likert scale) is low 
(below 10 %), and the majority of customers (more 
than 50 %) are satisfied (five and more on a 7-point 
Likert scale). 

The highest satisfaction is about the Tangibles 
aspect, and the lowest is about the Security aspect of 
the public services quality dimensions. All other 

curves intersect, and differences between quality 
dimensions are minuscular.

Analysing further quality perception heterogene-
ity among customers, customer socio-demographic 
characteristics and service types were regressed on 
different quality dimensions using ordered logit and 
probit models. Tables 3 and 4 report estimates of the 
ordered logit model. The estimates are rather consist-
ent across ten quality dimensions and model types. 
Results of the robustness check using an ordered 
probit model are presented in Appendix 2. Indicators 
of a good fit indicated that all twenty estimations are 
reliable.

Tab. 3. Estimates of ordered logit model (1)

 

Fig. 4. Distribution of customer dissatisfaction/satisfaction about different aspects of public service quality 
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Tab. 3. Estimates of ordered logit model (1) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Reliability Responsi-

veness 
Compe-
tence 

Access Courtesy 

Gender 
(reference category – male) 

female 
1.2*** 1.28*** 1.32*** 1.16** 1.14** 

Age age 1.04** 1.06*** 1.05*** 1.04** 1.06*** 
age2 1.00* 1.00*** 1.00** 1.00** 1.00*** 

Education 
(reference category – ISCED 3-
4) 

ISCED 0-2 1.08 1.04 1.15 1.17* 1.14 
ISCED 5-8 

1.22** 1.29*** 1.2** 1.18** 1.29*** 
Occupation 
(reference category – 
employed) 

unemployed 1.03 1.01 1.10 1.02 1.07 
inactive 

1.54*** 1.46** 1.38* 1.35* 1.36* 
Family size size 1.25** 1.39*** 1.3 1.12 1.19 

size2 1.03* 1.04** 1.03 1.00 1.02 
Marital status 
(reference category – married) 

divorced 1.07 1.04 1.3** 1.17 1.06 
widow(er) 1.58*** 1.43** 1.11 1.47** 1.09 
never married 1.26** 1.19 1.23* 1.25* 1.38*** 

Income per family member 
(reference category – 701-900) 

up to 500 1.29** 1.26** 1.14 1.21* 1.38*** 
500-700 1.21** 1.16 1.16 1.33*** 1.21* 
901-1200 1.13 1.15 1.14 1.01 1.09 
1201 and above 1.08 1.10 1.07 1.22* 1.32** 

County 
(reference category – Vilnius) 

Telsiai 1.23 1.11 1.26 2.43*** 1.13 
Panevezys 1.57*** 1.4*** 1.74*** 1.19 1.02 
Siauliai 5.1*** 4.79*** 4.7*** 3.16*** 5.27*** 
Taurage 1.85*** 2.76*** 2.98*** 2.35*** 3.63*** 
Utena 1.66*** 1.28 1.43** 1.02 1.07 
Klaipėda 1.00 1.09 1.09 1.36*** 1.09 
Alytus 1.66*** 2.61*** 3.76*** 2.67*** 2.35*** 
Kaunas 3.2*** 2.47*** 5.15*** 3.52*** 5.88*** 
Marijampole 1.1 1.16 1.28 1.30* 1.14 

Type of provided services 
(reference category – 
Education) 

Employment 1.81*** 1.47** 1.9*** 1.89*** 1.44** 
Law enforcement 2.22*** 1.66** 2.09*** 2.13*** 2.14*** 
Real estate management 1.50** 1.05 1.14 1.78*** 1.09 
Public transport and 
commun. 1.29* 1.01 1.46** 1.62*** 1.11 
Tourism 1.17 1.62*** 1.07 1.16 1.79*** 
Legal 1.52 1.02 1.45 2.15** 1.25 
Other 1.24 1.77*** 1.61** 1.15 1.84*** 
Culture and sports 1.14 1.67*** 1.35** 1.07 1.8*** 
Business 1.32* 1.32* 1.04 1.64*** 1.22 
Health care 1.65*** 1.47*** 1.41** 2.24*** 1.07 
Utilities and environ. 
manag. 2.06*** 1.30* 1.72*** 2.45*** 1.27* 
Social 1.08 1.10 1.05 1.19 1.34** 
Fire protection and 
rescue 1.05 2.26*** 1.32* 1.28* 1.73*** 
Taxes administration 1.53*** 1.02 1.63*** 1.7*** 1.28 

Thresholds (intercepts), β Cut1 -5.67*** -6.17*** -6.6*** -6.36*** -6.67*** 
Cut2 -4.18*** -4.34*** -4.74*** -4.71*** -4.82*** 
Cut3 -3.25*** -3.12*** -3.57*** -3.55*** -3.58*** 
Cut4 -2.13*** -2.01*** -2.44*** -2.4*** -2.46*** 
Cut5 -1.15*** -0.72* -1.26*** -1.26*** -1.32*** 
Cut6 0.84** 1.19*** 0.83** 0.58 0.56 

p-value of χ2 for -2 Log Likelihood test of 
model fitting 

<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-fit 0.360 0.335 0.384 0.375 0.355 
Deviance goodness-of-fit 0.530 0.564 0.549 0.487 0.532 
-2 Log Likelihood test of 
parallel lines, i.e., a test of 
proportional odds 

0.438 0.489 0.424 0.417 0.406 

Pseudo R2 Cox and Snell 0.157 0.158 0.221 0.175 0.205 
Nagelkerke 0.165 0.166 0.233 0.183 0.217 
McFadden 0.056 0.056 0.085 0.062 0.078 
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Tab. 3. Estimates of ordered logit model (1) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Reliability Responsi-

veness 
Compe-
tence 

Access Courtesy 

Gender 
(reference category – male) 

female 
1.2*** 1.28*** 1.32*** 1.16** 1.14** 

Age age 1.04** 1.06*** 1.05*** 1.04** 1.06*** 
age2 1.00* 1.00*** 1.00** 1.00** 1.00*** 

Education 
(reference category – ISCED 3-
4) 

ISCED 0-2 1.08 1.04 1.15 1.17* 1.14 
ISCED 5-8 

1.22** 1.29*** 1.2** 1.18** 1.29*** 
Occupation 
(reference category – 
employed) 

unemployed 1.03 1.01 1.10 1.02 1.07 
inactive 

1.54*** 1.46** 1.38* 1.35* 1.36* 
Family size size 1.25** 1.39*** 1.3 1.12 1.19 

size2 1.03* 1.04** 1.03 1.00 1.02 
Marital status 
(reference category – married) 

divorced 1.07 1.04 1.3** 1.17 1.06 
widow(er) 1.58*** 1.43** 1.11 1.47** 1.09 
never married 1.26** 1.19 1.23* 1.25* 1.38*** 

Income per family member 
(reference category – 701-900) 

up to 500 1.29** 1.26** 1.14 1.21* 1.38*** 
500-700 1.21** 1.16 1.16 1.33*** 1.21* 
901-1200 1.13 1.15 1.14 1.01 1.09 
1201 and above 1.08 1.10 1.07 1.22* 1.32** 

County 
(reference category – Vilnius) 

Telsiai 1.23 1.11 1.26 2.43*** 1.13 
Panevezys 1.57*** 1.4*** 1.74*** 1.19 1.02 
Siauliai 5.1*** 4.79*** 4.7*** 3.16*** 5.27*** 
Taurage 1.85*** 2.76*** 2.98*** 2.35*** 3.63*** 
Utena 1.66*** 1.28 1.43** 1.02 1.07 
Klaipėda 1.00 1.09 1.09 1.36*** 1.09 
Alytus 1.66*** 2.61*** 3.76*** 2.67*** 2.35*** 
Kaunas 3.2*** 2.47*** 5.15*** 3.52*** 5.88*** 
Marijampole 1.1 1.16 1.28 1.30* 1.14 

Type of provided services 
(reference category – 
Education) 

Employment 1.81*** 1.47** 1.9*** 1.89*** 1.44** 
Law enforcement 2.22*** 1.66** 2.09*** 2.13*** 2.14*** 
Real estate management 1.50** 1.05 1.14 1.78*** 1.09 
Public transport and 
commun. 1.29* 1.01 1.46** 1.62*** 1.11 
Tourism 1.17 1.62*** 1.07 1.16 1.79*** 
Legal 1.52 1.02 1.45 2.15** 1.25 
Other 1.24 1.77*** 1.61** 1.15 1.84*** 
Culture and sports 1.14 1.67*** 1.35** 1.07 1.8*** 
Business 1.32* 1.32* 1.04 1.64*** 1.22 
Health care 1.65*** 1.47*** 1.41** 2.24*** 1.07 
Utilities and environ. 
manag. 2.06*** 1.30* 1.72*** 2.45*** 1.27* 
Social 1.08 1.10 1.05 1.19 1.34** 
Fire protection and 
rescue 1.05 2.26*** 1.32* 1.28* 1.73*** 
Taxes administration 1.53*** 1.02 1.63*** 1.7*** 1.28 

Thresholds (intercepts), β Cut1 -5.67*** -6.17*** -6.6*** -6.36*** -6.67*** 
Cut2 -4.18*** -4.34*** -4.74*** -4.71*** -4.82*** 
Cut3 -3.25*** -3.12*** -3.57*** -3.55*** -3.58*** 
Cut4 -2.13*** -2.01*** -2.44*** -2.4*** -2.46*** 
Cut5 -1.15*** -0.72* -1.26*** -1.26*** -1.32*** 
Cut6 0.84** 1.19*** 0.83** 0.58 0.56 

p-value of χ2 for -2 Log Likelihood test of 
model fitting 

<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-fit 0.360 0.335 0.384 0.375 0.355 
Deviance goodness-of-fit 0.530 0.564 0.549 0.487 0.532 
-2 Log Likelihood test of 
parallel lines, i.e., a test of 
proportional odds 

0.438 0.489 0.424 0.417 0.406 

Pseudo R2 Cox and Snell 0.157 0.158 0.221 0.175 0.205 
Nagelkerke 0.165 0.166 0.233 0.183 0.217 
McFadden 0.056 0.056 0.085 0.062 0.078 

p-value of Likelihood ratio χ2 
test of model factors (df) 

Education (2) 0.013 0.002 0.006 0.006 <0.001 
Occupation (2) 0.021 0.060 0.048 0.174 0.171 
Marital status (3) 0.024 0.126 0.058 0.059 0.056 
Income per family 
member (4) 

0.012 0.020 0.085 0.012 0.015 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided services 
(14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 

 

Tab. 4. Estimates of ordered logit model (2) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Communi-

cation 
Credibility Security Understan-

ding 
Tangibles 

Gender 
(reference category – 
male) 

female 

1.24*** 1.06 1.07 1.25*** 1.16** 
Age age 1.07*** 1.05*** 1.03* 1.03* 1.01 

age2 1.00*** 1.00*** 1.00 1.00 1.00 
Education 
(reference category – 
ISCED 3-4) 

ISCED 0-2 1.21** 1.26*** 1.07 1.02 1.00 
ISCED 5-8 

1.08 1.15* 1.18** 1.22** 1.22** 
Occupation 
(reference category – 
employed) 

unemployed 1.04 1.06 1.22** 1.29** 1.19* 
inactive 

1.21 1.35* 1.18 1.31* 1.15 
Family size size 1.1 1.27 1.28** 1.19 1.04 

size2 1.00 1.03 1.03** 1.02 1.01 
Marital status 
(reference category – 
married) 

divorced 1.01 1.17 1.06 1.07 1.05 
widow(er) 1.49** 1.24 1.09 1.21 1.05 
never married 1.25** 1.06 1.16 1.4*** 1.33** 

Income per family 
member 
(reference category – 701-
900) 

up to 500 1.18 1.09 1.00 1.14 1.02 
500-700 1.22** 1.02 1.15 1.02 1.04 
901-1200 1.00 1.18 1.14 1.03 1.04 
1201 and above 1.18 1.03 1.08 1.15 1.49*** 

County 
(reference category – 
Vilnius) 

Telsiai 1.03 1.39** 1.57*** 1.63*** 1.14 
Panevezys 1.42*** 1.47*** 1.09 3.32*** 4.79*** 
Siauliai 4.25*** 2.95*** 1.24 2.36*** 3.67*** 
Taurage 4.2*** 5.66*** 1.70*** 1.37 2.07*** 
Utena 1.36* 1.56*** 1.30* 1.3* 1.64*** 
Klaipėda 1.44*** 1.20* 1.16 1.15 1.89*** 
Alytus 1.78*** 3.85*** 2.46*** 4.43*** 11.55*** 
Kaunas 3.85*** 3.96*** 2.14*** 2.43*** 4.61*** 
Marijampole 1.05 1.56*** 2.34*** 1.45** 1.05 

Type of provided services 
(reference category – 
Education) 

Employment 2.16*** 2.34*** 1.07 1.05 1.19 
Law enforcement 2.43*** 3.48*** 1.96*** 1.52* 1.65** 
Real estate 
management 1.7*** 1.32 1.09 1.10 1.16 
Public transport and 
commun. 1.34** 1.19 1.19 1.02 1.56*** 
Tourism 1.11 1.02 1.41** 1.61*** 1.35** 
Legal 2.13** 2.23** 1.09 1.23 2.28** 
Other 1.53** 1.39 2.08*** 1.93*** 1.68** 
Culture and sports 1.13 1.26* 1.29** 1.65*** 1.11 
Business 1.09 1.05 1.22 1.5*** 1.49** 
Health care 1.68*** 1.33** 1.19 1.13 1.00 
Utilities and environ. 
manag. 1.79*** 1.77*** 1.62*** 1.36** 1.79*** 
Social 1.11 1.07 1.63*** 1.53*** 1.12 
Fire protection and 
rescue 1.22 1.47** 1.78*** 1.61*** 1.27 
Taxes administration 1.51** 1.54*** 1.24 1.07 1.16 

Thresholds (intercepts), β Cut1 -7.01*** -6.43*** -5.67*** -5.37*** -6.53*** 
Cut2 -5.29*** -4.88*** -4.03*** -4.1*** -5.35*** 
Cut3 -4.01*** -3.61*** -2.73*** -3.06*** -4.23*** 
Cut4 -2.75*** -2.28*** -1.06*** -1.79*** -2.9*** 
Cut5 -1.42*** -1.17*** 0.05 -0.55 -1.53*** 
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4. Discussion of the results

Statistically significantly different perceptions of 
public service quality were found between males and 

p-value of Likelihood ratio χ2 
test of model factors (df) 

Education (2) 0.013 0.002 0.006 0.006 <0.001 
Occupation (2) 0.021 0.060 0.048 0.174 0.171 
Marital status (3) 0.024 0.126 0.058 0.059 0.056 
Income per family 
member (4) 

0.012 0.020 0.085 0.012 0.015 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided services 
(14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 

 

Tab. 4. Estimates of ordered logit model (2) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Communi-

cation 
Credibility Security Understan-

ding 
Tangibles 

Gender 
(reference category – 
male) 

female 

1.24*** 1.06 1.07 1.25*** 1.16** 
Age age 1.07*** 1.05*** 1.03* 1.03* 1.01 

age2 1.00*** 1.00*** 1.00 1.00 1.00 
Education 
(reference category – 
ISCED 3-4) 

ISCED 0-2 1.21** 1.26*** 1.07 1.02 1.00 
ISCED 5-8 

1.08 1.15* 1.18** 1.22** 1.22** 
Occupation 
(reference category – 
employed) 

unemployed 1.04 1.06 1.22** 1.29** 1.19* 
inactive 

1.21 1.35* 1.18 1.31* 1.15 
Family size size 1.1 1.27 1.28** 1.19 1.04 

size2 1.00 1.03 1.03** 1.02 1.01 
Marital status 
(reference category – 
married) 

divorced 1.01 1.17 1.06 1.07 1.05 
widow(er) 1.49** 1.24 1.09 1.21 1.05 
never married 1.25** 1.06 1.16 1.4*** 1.33** 

Income per family 
member 
(reference category – 701-
900) 

up to 500 1.18 1.09 1.00 1.14 1.02 
500-700 1.22** 1.02 1.15 1.02 1.04 
901-1200 1.00 1.18 1.14 1.03 1.04 
1201 and above 1.18 1.03 1.08 1.15 1.49*** 

County 
(reference category – 
Vilnius) 

Telsiai 1.03 1.39** 1.57*** 1.63*** 1.14 
Panevezys 1.42*** 1.47*** 1.09 3.32*** 4.79*** 
Siauliai 4.25*** 2.95*** 1.24 2.36*** 3.67*** 
Taurage 4.2*** 5.66*** 1.70*** 1.37 2.07*** 
Utena 1.36* 1.56*** 1.30* 1.3* 1.64*** 
Klaipėda 1.44*** 1.20* 1.16 1.15 1.89*** 
Alytus 1.78*** 3.85*** 2.46*** 4.43*** 11.55*** 
Kaunas 3.85*** 3.96*** 2.14*** 2.43*** 4.61*** 
Marijampole 1.05 1.56*** 2.34*** 1.45** 1.05 

Type of provided services 
(reference category – 
Education) 

Employment 2.16*** 2.34*** 1.07 1.05 1.19 
Law enforcement 2.43*** 3.48*** 1.96*** 1.52* 1.65** 
Real estate 
management 1.7*** 1.32 1.09 1.10 1.16 
Public transport and 
commun. 1.34** 1.19 1.19 1.02 1.56*** 
Tourism 1.11 1.02 1.41** 1.61*** 1.35** 
Legal 2.13** 2.23** 1.09 1.23 2.28** 
Other 1.53** 1.39 2.08*** 1.93*** 1.68** 
Culture and sports 1.13 1.26* 1.29** 1.65*** 1.11 
Business 1.09 1.05 1.22 1.5*** 1.49** 
Health care 1.68*** 1.33** 1.19 1.13 1.00 
Utilities and environ. 
manag. 1.79*** 1.77*** 1.62*** 1.36** 1.79*** 
Social 1.11 1.07 1.63*** 1.53*** 1.12 
Fire protection and 
rescue 1.22 1.47** 1.78*** 1.61*** 1.27 
Taxes administration 1.51** 1.54*** 1.24 1.07 1.16 

Thresholds (intercepts), β Cut1 -7.01*** -6.43*** -5.67*** -5.37*** -6.53*** 
Cut2 -5.29*** -4.88*** -4.03*** -4.1*** -5.35*** 
Cut3 -4.01*** -3.61*** -2.73*** -3.06*** -4.23*** 
Cut4 -2.75*** -2.28*** -1.06*** -1.79*** -2.9*** 
Cut5 -1.42*** -1.17*** 0.05 -0.55 -1.53*** 
Cut6 0.31 0.67 1.63*** 1.32*** 0.6 

p-value of χ2 for -2 Log Likelihood test 
of model fitting 

<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-
fit 0.350 0.345 0.310 0.337 0.340 

Deviance goodness-of-
fit 0.583 0.530 0.590 0.538 0.503 

-2 Log Likelihood test 
of parallel lines, i.e., a 
test of proportional 
odds 

0.418 0.461 0.435 0.485 0.460 

Pseudo R2 Cox and Snell 0.148 0.178 0.103 0.138 0.219 
Nagelkerke 0.156 0.188 0.108 0.146 0.239 
McFadden 0.053 0.066 0.035 0.051 0.099 

p-value of Likelihood ratio 
χ2 test of model factors 
(df) 

Education (2) 0.027 0.001 0.043 0.026 0.041 
Occupation (2) 0.504 0.181 0.111 0.023 0.224 
Marital status (3) 0.030 0.141 0.397 0.039 0.134 
Income per family 
member (4) 

0.111 0.219 0.120 0.336 0.003 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided 
services (14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 

Appendix 2 

Tab. 2-1. Estimates of ordered probit model (1) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Reliability Responsi-

veness 
Compe-
tence 

Access Courtesy 

Gender 
(reference category – male) 

female 
1.12*** 1.16*** 1.18*** 1.1*** 1.09** 

Age age 1.02** 1.04*** 1.03*** 1.02** 1.03*** 
age2 1.00* 1.00*** 1.00** 1.00* 1.00*** 

Education 
(reference category – ISCED 3-
4) 

ISCED 0-2 1.04 1.02 1.08 1.11** 1.06 
ISCED 5-8 

1.13*** 1.16*** 1.11** 1.09** 1.16*** 
Occupation 
(reference category – 
employed) 

unemployed 1.02 1.00 1.08 1.01 1.04 
inactive 

1.3*** 1.22** 1.22** 1.20** 1.20* 
Family size size 1.12* 1.19*** 1.14** 1.03 1.10 

size2 1.01 1.02** 1.01 1.00 1.01 
Marital status 
(reference category – married) 

divorced 1.05 1.04 1.16** 1.11* 1.03 
widow(er) 1.29*** 1.26** 1.06 1.22** 1.06 
never married 1.17** 1.13* 1.14** 1.17** 1.23*** 

Income per family member 
(reference category – 701-900) 

up to 500 1.16** 1.15** 1.10 1.12* 1.22*** 
500-700 1.12** 1.1* 1.11* 1.19*** 1.13** 
901-1200 1.07 1.08 1.08 1.01 1.05 
1201 and above 1.05 1.05 1.03 1.11* 1.18** 

County 
(reference category – Vilnius) 

Telsiai 1.17* 1.09 1.16 1.58*** 1.08 
Panevezys 1.3*** 1.23*** 1.30*** 1.07 1.01 
Siauliai 2.61*** 2.41*** 2.46*** 1.9*** 2.62*** 
Taurage 1.35*** 1.75*** 1.88*** 1.55*** 1.94*** 
Utena 1.31*** 1.16* 1.26** 1.02 1.04 
Klaipėda 1.03 1.01 1.08 1.23*** 1.02 
Alytus 1.3*** 1.73*** 2.09*** 1.72*** 1.59*** 
Kaunas 2.03*** 1.75*** 2.67*** 2.18*** 2.89*** 
Marijampole 1.07 1.07 1.18* 1.18* 1.07 

Type of provided services 
(reference category – 
Education) 

Employment 1.47*** 1.25** 1.56*** 1.47*** 1.22** 
Law enforcement 1.58*** 1.40** 1.61*** 1.59*** 1.52*** 
Real estate management 1.28** 1.03 1.11 1.45*** 1.06 
Public transport and 
commun. 1.16* 1.01 1.29*** 1.37*** 1.07 
Tourism 1.1 1.33*** 1.02 1.11 1.39*** 
Legal 1.24 1.00 1.3 1.60*** 1.18 
Other 1.16 1.4*** 1.3** 1.09 1.46*** 
Culture and sports 1.07 1.32*** 1.15* 1.03 1.38*** 

females for all dimensions except Credibility and 
Security. Depending on the estimation, a female is 
1.14–1.32 times more likely to feel more positive 
about the quality of the provided services than a male. 
It seems that even controlling other socio-demo-
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graphic characteristics, females are less demanding 
public service customers than males. The biggest dif-
ferences observed were in the dimensions of Compe-
tence and Responsiveness. It is worth noting that an 
abundance of studies that emphasise Responsiveness 
as the most important attribute of public service 
quality (Javed & Ilyas, 2018; Ocampo et al., 2019; 
Meleddu, Pulina & Scuderi, 2020; Hassan & Salem, 
2022; Gavahi, Hosseini & Moheimani, 2022; etc.).

Estimations show that the likelihood of being in 
the higher categories on a 7-point Likert scale and 
customers’ age are in a curvilinear relationship except 
for dimensions of Security, Understanding, and Tan-
gibles. A similar result was obtained by Vilke and 
Vilkas (2018), confirming that age influences the level 
of satisfaction with public services and that elderly 
respondents would be more dissatisfied with public 
services compared to the younger ones. In the same 
context, it was found that 48–58 y.o. customers are 
more likely to disagree with positively worded state-
ments about public service quality compared with 
other age groups. It means that more demanding 
public service customers are 48–58 y.o.

Estimations suggest that educational attainment 
level is statistically significantly related to customers’ 
opinions about service quality. The results are similar 
to the results of Gavahi, Hosseini and Moheimani 
(2022), who found that customers’ education level 
has the biggest impact on their satisfaction with the 
services. Moreover, Meleddu, Pulina and Scuderi 
(2020) determined that a low level of education led to 
a low willingness to recommend services. In the 
research described in this article, for all dimensions, 
except for Credibility and Communication, custom-
ers with higher educational attainment levels (ISCED 
5–8) were 1.18–1.29 times more likely to feel more 
positive about different quality aspects of the pro-
vided public services compared to customers with 
low (ISCED 1–2) and average (ISCED 3–4) educa-
tional attainment level. In the case of Credibility and 
Communication, a higher likelihood of positive 
evaluation was seen in a group of customers with low 
educational attainment levels compared with custom-
ers that fall in the other two groups.

Results show that occupation is significantly 
related just to the Reliability, Competence, and 
Understanding dimensions of public service quality. 
These findings support previous results on the rela-
tionship between satisfaction with public services 
and occupation, where occupation status is the most 
influential (Gavahi, Hosseini & Moheimani, 2022) 
and that unemployed residents are less dissatisfied 

with public services (Vilke & Vilkas, 2018). In the 
research described in this article, it is more likely for 
an inactive customer to stronger agree with quality 
statements of Reliability and Competence compared 
to an employed or unemployed customer. In the case 
of the Understanding dimension, it is more likely for 
an unemployed customer to be more satisfied com-
pared to an employed or inactive one. 

In cases where the relationship is significant 
(Reliability, Responsiveness and Security dimen-
sions), it is nonlinear between the family size and 
how strongly a customer agrees with the statement 
about service quality. Findings suggest the highest 
likelihood of possessing a positive view towards these 
quality dimensions of public services is for the fami-
lies of four members after controlling other socio-
demographic factors. Families of 1–3 or 5 and more 
members seem to be more demanding customers.

We do not find robust evidence that marital sta-
tus would be crucial in explaining the heterogeneity 
of customer satisfaction with public services if other 
socio-demographic factors are controlled. Some evi-
dence was obtained (in the case of Reliability, Com-
munication and Understanding dimensions) that 
widows(ers) and/or never-married customers are 
more likely to stronger agree with these quality 
dimensions than married or divorced customers.

Findings suggest that income is an important 
factor in customer views towards public service qual-
ity in five out of ten dimensions (Reliability, Respon-
siveness, Access, Courtesy and Tangibles). It is more 
likely to feel more positive about these quality dimen-
sions (except for Tangibles) for a person in lower 
income categories than a customer who falls in higher 
income categories. In the case of the Tangibles dimen-
sion, findings suggest the opposite. However, the 
research conducted by Meleddu, Pulina and Scuderi 
(2020) shows the opposite and claims that customers 
with low income are less willing to recommend ser-
vices. 

The findings clearly show that regional variation 
in customers satisfaction with the quality of public 
services is much greater than the variations observed 
in analysing other socio-demographic characteristics. 
Three groups of regions can be clearly distinguished. 
The first consists of Siauliai, Taurage and Kaunas 
counties. Customers in these counties are 1.7–5.9 (on 
average 3.6) times more likely to feel more positive 
about all quality aspects of public services compared 
to the reference (capital) county, Vilnius. In conclu-
sion, customers are either the least demanding in 
Siauliai, Taurage and Kaunas counties, or the public 
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service quality is the best in these regions. The second 
group consists of Telsiai and Alytus counties. Cus-
tomers in these counties are more likely, on average, 
to stronger disagree about the quality of the provided 
public services compared to the reference county. It 
suggests that customers in these two counties are 
either the most demanding or the service quality is 
the lowest. Mixed results were found in the third 
group, which includes Panevezys, Utena, Klaipeda 
and Marijampole. In some cases, customer satisfac-
tion does not significantly differ from the capital 
county, or, in the case of statistically significant differ-
ences, there is no clear positive or negative trend 
considering a particular quality dimension. Territo-
rial differences in customer satisfaction are also con-
firmed by Vilke and Vilkas (2018), who stated that 
residents from rural areas and towns were less dis-
satisfied with services than residents living in cities, 
but it could be influenced by the factor that public 
services are used more frequently in urban areas 
compared to rural areas (Verma, Kumar & Sharma, 
2022).

Considering the type of the provided services, no 
such vast variation was observed in satisfaction as in 
the case of cross-county analysis. Still, estimated dif-
ferences remain statistically significant even if con-
trolling customers’ socio-demographic 
characteristics. As a reference, the biggest “Education” 
service group was used. No statistically significant 
differences were found comparing customer satisfac-
tion with “Social” and “Education” services. Satisfac-
tion with all other types of public services statistically 
significantly differs from the reference group. A group 
of “Tourism”, “Culture and sports”, and “Fire protec-
tion and rescue” services can be distinguished. Cus-
tomers of these public services are more likely to 
stronger agree about the quality of the provided ser-
vices compared to the reference category. It can be 
assumed that customers are less demanding in con-
suming “Tourism” and “Culture and sports” as leisure 
services. Still, this assumption does not hold in the 
case of “Fire protection and rescue” services, which 
are of vital importance. Customers of all other types 
of public services, i.e., “Real estate management”, 
“Public transport and communication”, “Business”, 
“Legal” and especially “Employment”, “Law enforce-
ment”, “Health care”, “Utilities and environmental 
management”, and “Taxes administration”, are more 
likely to be in lower categories evaluating different 
quality aspects of provided services compared to the 
reference category. It is especially alarming since this 
group consists of very important public services.

Conclusions 

The conducted research measured user percep-
tions of the quality of public services. The literature 
analysis enabled the identification of service quality 
indicators, grouped them into dimensions according 
to unifying characteristics and grounded the meth-
odology of the empirical study. The analysis of col-
lected customer data revealed that the attitude 
towards different aspects of public service quality is 
generally positive, suggesting two possible explana-
tions. First, the quality of public services in Lithuania 
is relatively high, and second, customers of public 
services in Lithuania are relatively non-demanding. 
Results applying logit and probit models and analys-
ing deeper socio-demographic factors that might 
explain heterogeneity in attitudes suggest that higher-
educated but inactive females younger than 48 or 
older than 58 living in families of 4–5 members are 
the most satisfied customers of public services. Find-
ings show that marital status and income level are 
unrelated to customer satisfaction. Less educated 
48–58-year olds, employed or unemployed males liv-
ing in relatively small or big families are most likely to 
have a negative attitude towards the quality of public 
service. Although gender, age, family size, educational 
attainment level and employment status are signifi-
cant factors explaining the heterogeneity of customer 
satisfaction, they still account just for a small fraction 
of variation compared to the place of residence and 
type of services. It suggests some conclusions. First, 
there are considerable differences in the level of pub-
lic service quality across regions in Lithuania. Second, 
the level of customer demand depends on the type of 
public service.

The theoretical contribution and practical impli-
cations. The literature review and empirical research 
have uncovered a number of gaps in the research 
related to public services. First, it was found that the 
literature focuses predominantly on specific areas of 
public services, with very little research conducted on 
public services in general and none on such areas as 
tourism, real estate management, fire protection and 
rescue. Second, there is no unified and systematic 
standardised approach to evaluating the quality of 
public services. Third, the 5-component SERVQUAL 
model is insufficient to evaluate service quality, and 
researchers should return to the more detailed origi-
nal 10-component SERVQUAL model. Fourth, the 
empirical research conducted found that standard-
ised approaches to public services and quality assess-
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ment are inadequate, and an individualised approach 
is needed. Furthermore, the research identified varia-
tions in the quality of public services across different 
sectors and socio-demographic groups, highlighting 
the importance of developing tailored service deliv-
ery models that cater to the specific needs and prefer-
ences of users. These findings emphasise the need for 
developing nuanced service delivery models that can 
accommodate unique characteristics and enhance 
the overall quality of public services.

Limitations and further research directions. The 
research measures user perceptions of public service 
quality. However, the study has several limitations. 
First, this research measured the quality of public 
services through ten dimensions. Still, it did not 
assess how important each of these dimensions was 
to the quality of public services. Therefore, the future 
research direction could be identifying the weight of 
each dimension for public service quality measure-
ment. Second, the research is based on a customer-
oriented approach. Future research can be aimed at 
assessing public organisations’ employee perceptions 
of the services provided by their organisation and 
what internal factors of the organisation can affect the 
quality of the provided services. Third, the study does 
not directly investigate how much customers are sat-
isfied with the quality of public services. Therefore, 
future research could fill this gap. Finally, future 
research on the quality of public services should 
identify improvement areas so that customer expec-
tations are met on time and the public interest is fully 
protected.
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Appendix 1 
 
Division of public services 
 
Considering the diversity of services in the public sector, it is recommended to divide public services 
into certain groups according to the direction and nature of the provided services: 
1. Employment services, such as job search, counselling, vocational guidance, retraining courses 

etc. 
2. Utilities and environmental management services, such as waste management, water, gas, 

electricity, heat supply and sewage treatment, housing and building management 
administration, public environment management and maintenance services etc. 

3. Cultural and sports services, such as services provided by cultural institutions and sports 
organisations, cultural and sports events and infrastructure intended to meet the cultural and 
sports needs of the population (museums, theatres, parks, sports fields, places for events). 

4. Tax administrator services, such as income declaration, tax declaration processing, and tax 
consulting services. 

5. Services for business issuing licenses and permits to business entities, providing support, 
services related to the promotion and development of small and medium-sized businesses, 
and training and consulting for representatives of small and medium-sized businesses. 

6. Fire protection and rescue services, such as services intended for the protection of society, 
material property and the environment in emergency situations (firefighting and rescuing 
people, helping residents in domestic disasters, evacuation from places of emergency 
situations etc.). 

7. Services related to real estate management, such as property registration, cadastral 
measurements, real estate valuation services, issuance of permits for construction, and 
renovation of buildings. 

8. Social services, which are services providing assistance to a person (family) partially or 
completely unable to independently take care of personal (family) life and participate in public 
life due to age, disability or social problems; this group of services also includes social benefits 
and compensations, social insurance and benefits. 

9. Transportation and communication services, such as public transport services, car parking and 
postal services. 

10. Health care services, which are services provided by state health care institutions (services 
provided by emergency services, primary health care, treatment and wellness facilities, 
rehabilitation centres etc.). 

11. Education services, which are services provided by formal and informal institutions, as well as 
informational, psychological, social pedagogical, special pedagogical and special help and 
health care at school, informational, consulting, qualification improvement and other help for 
educators. 

12. Services of law enforcement institutions (police, courts, prosecutor’s office etc.). 
13. Legal services, i.e., primary and secondary legal assistance services, services of notaries and 

bailiffs. 
14. Tourism services, which are services provided by tourism information centres etc. 
15. Other services. This group of services includes services that cannot be assigned to any other 

group listed above (registration of civil status acts, issuance of personal documents, issuance 
of certificates and extracts, examination of complaints and requests). 
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Cut6 0.31 0.67 1.63*** 1.32*** 0.6 
p-value of χ2 for -2 Log Likelihood test 

of model fitting 
<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-
fit 0.350 0.345 0.310 0.337 0.340 

Deviance goodness-of-
fit 0.583 0.530 0.590 0.538 0.503 

-2 Log Likelihood test 
of parallel lines, i.e., a 
test of proportional 
odds 

0.418 0.461 0.435 0.485 0.460 

Pseudo R2 Cox and Snell 0.148 0.178 0.103 0.138 0.219 
Nagelkerke 0.156 0.188 0.108 0.146 0.239 
McFadden 0.053 0.066 0.035 0.051 0.099 

p-value of Likelihood ratio 
χ2 test of model factors 
(df) 

Education (2) 0.027 0.001 0.043 0.026 0.041 
Occupation (2) 0.504 0.181 0.111 0.023 0.224 
Marital status (3) 0.030 0.141 0.397 0.039 0.134 
Income per family 
member (4) 

0.111 0.219 0.120 0.336 0.003 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided 
services (14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 

Appendix 2 

Tab. 2-1. Estimates of ordered probit model (1) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Reliability Responsi-

veness 
Compe-
tence 

Access Courtesy 

Gender 
(reference category – male) 

female 
1.12*** 1.16*** 1.18*** 1.1*** 1.09** 

Age age 1.02** 1.04*** 1.03*** 1.02** 1.03*** 
age2 1.00* 1.00*** 1.00** 1.00* 1.00*** 

Education 
(reference category – ISCED 3-
4) 

ISCED 0-2 1.04 1.02 1.08 1.11** 1.06 
ISCED 5-8 

1.13*** 1.16*** 1.11** 1.09** 1.16*** 
Occupation 
(reference category – 
employed) 

unemployed 1.02 1.00 1.08 1.01 1.04 
inactive 

1.3*** 1.22** 1.22** 1.20** 1.20* 
Family size size 1.12* 1.19*** 1.14** 1.03 1.10 

size2 1.01 1.02** 1.01 1.00 1.01 
Marital status 
(reference category – married) 

divorced 1.05 1.04 1.16** 1.11* 1.03 
widow(er) 1.29*** 1.26** 1.06 1.22** 1.06 
never married 1.17** 1.13* 1.14** 1.17** 1.23*** 

Income per family member 
(reference category – 701-900) 

up to 500 1.16** 1.15** 1.10 1.12* 1.22*** 
500-700 1.12** 1.1* 1.11* 1.19*** 1.13** 
901-1200 1.07 1.08 1.08 1.01 1.05 
1201 and above 1.05 1.05 1.03 1.11* 1.18** 

County 
(reference category – Vilnius) 

Telsiai 1.17* 1.09 1.16 1.58*** 1.08 
Panevezys 1.3*** 1.23*** 1.30*** 1.07 1.01 
Siauliai 2.61*** 2.41*** 2.46*** 1.9*** 2.62*** 
Taurage 1.35*** 1.75*** 1.88*** 1.55*** 1.94*** 
Utena 1.31*** 1.16* 1.26** 1.02 1.04 
Klaipėda 1.03 1.01 1.08 1.23*** 1.02 
Alytus 1.3*** 1.73*** 2.09*** 1.72*** 1.59*** 
Kaunas 2.03*** 1.75*** 2.67*** 2.18*** 2.89*** 
Marijampole 1.07 1.07 1.18* 1.18* 1.07 

Type of provided services 
(reference category – 
Education) 

Employment 1.47*** 1.25** 1.56*** 1.47*** 1.22** 
Law enforcement 1.58*** 1.40** 1.61*** 1.59*** 1.52*** 
Real estate management 1.28** 1.03 1.11 1.45*** 1.06 
Public transport and 
commun. 1.16* 1.01 1.29*** 1.37*** 1.07 
Tourism 1.1 1.33*** 1.02 1.11 1.39*** 
Legal 1.24 1.00 1.3 1.60*** 1.18 
Other 1.16 1.4*** 1.3** 1.09 1.46*** 
Culture and sports 1.07 1.32*** 1.15* 1.03 1.38*** 
Business 1.18* 1.18* 1.03 1.33*** 1.12 
Health care 1.37*** 1.25*** 1.27*** 1.64*** 1.06 
Utilities and environ. 
manag. 1.54*** 1.18** 1.40*** 1.72*** 1.15 
Social 1.05 1.07 1.03 1.13 1.20** 
Fire protection and 
rescue 1.03 1.60*** 1.13 1.12 1.40*** 
Taxes administration 1.26** 1.01 1.35*** 1.37*** 1.15 

Thresholds (intercepts), β Cut1 -3.02*** -3.19*** -3.36*** -3.33*** -3.39*** 
Cut2 -2.38*** -2.45*** -2.62*** -2.66*** -2.68*** 
Cut3 -1.92*** -1.87*** -2.07*** -2.10*** -2.10*** 
Cut4 -1.30*** -1.26*** -1.45*** -1.46*** -1.50*** 
Cut5 -0.72*** -0.49** -0.76*** -0.79*** -0.83*** 
Cut6 0.48** 0.65*** 0.48** 0.32 0.29 

p-value of χ2 for -2 Log Likelihood test of 
model fitting 

<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-fit 0.380 0.342 0.322 0.396 0.373 
Deviance goodness-of-fit 0.551 0.567 0.587 0.530 0.591 
-2 Log Likelihood test of 
parallel lines, i.e., a test of 
proportional odds 

0.407 0.403 0.423 0.481 0.482 

Pseudo R2 Cox and Snell 0.165 0.163 0.223 0.178 0.207 
Nagelkerke 0.173 0.171 0.236 0.186 0.218 
McFadden 0.059 0.058 0.086 0.063 0.078 

p-value of Likelihood ratio χ2 
test of model factors (df) 

Education (2) 0.010 0.001 0.008 0.006 <0.001 
Occupation (2) 0.011 0.079 0.015 0.106 0.152 
Marital status (3) 0.018 0.054 0.055 0.040 0.028 
Income per family 
member (4) 

0.011 0.018 0.055 0.014 0.009 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided services 
(14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 

 

Tab. 2-2. Estimates of ordered probit model (2) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Communi-

cation 
Credibility Security Understan-

ding 
Tangibles 

Gender 
(reference category – 
male) 

female 

1.13*** 1.04 1.05 1.14*** 1.1** 
Age age 1.04*** 1.03*** 1.02** 1.02** 1.00 

age2 1.00*** 1.00** 1.00* 1.00 1.00 
Education 
(reference category – 
ISCED 3-4) 

ISCED 0-2 1.11** 1.14** 1.05 1.02 1.00 
ISCED 5-8 

1.06 1.09* 1.11** 1.13*** 1.11** 
Occupation 
(reference category – 
employed) 

unemployed 1.00 1.02 1.11* 1.13** 1.10 
inactive 

1.10 1.21** 1.06 1.18* 1.11 
Family size size 1.05 1.15** 1.15** 1.08 1.02 

size2 1.00 1.02 1.02* 1.01 1.01 
Marital status 
(reference category – 
married) 

divorced 1.01 1.08 1.01 1.05 1.05 
widow(er) 1.24** 1.12 1.05 1.14 1.07 
never married 1.17** 1.05 1.13* 1.24*** 1.18** 

Income per family 
member 
(reference category – 701-
900) 

up to 500 1.1 1.06 1.01 1.05 1.02 
500-700 1.13** 1.03 1.06 1.01 1.03 
901-1200 1.01 1.1 1.11* 1.02 1.03 
1201 and above 1.11 1.03 1.07 1.06 1.28*** 

County 
(reference category – 
Vilnius) 

Telsiai 1.00 1.2** 1.32*** 1.35*** 1.08 
Panevezys 1.21*** 1.21*** 1.08 1.87*** 2.17*** 
Siauliai 2.29*** 1.81*** 1.08 1.59*** 2.1*** 
Taurage 2.21*** 2.63*** 1.33** 1.15 1.39*** 
Utena 1.2** 1.29*** 1.17* 1.14 1.30*** 
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Business 1.18* 1.18* 1.03 1.33*** 1.12 
Health care 1.37*** 1.25*** 1.27*** 1.64*** 1.06 
Utilities and environ. 
manag. 1.54*** 1.18** 1.40*** 1.72*** 1.15 
Social 1.05 1.07 1.03 1.13 1.20** 
Fire protection and 
rescue 1.03 1.60*** 1.13 1.12 1.40*** 
Taxes administration 1.26** 1.01 1.35*** 1.37*** 1.15 

Thresholds (intercepts), β Cut1 -3.02*** -3.19*** -3.36*** -3.33*** -3.39*** 
Cut2 -2.38*** -2.45*** -2.62*** -2.66*** -2.68*** 
Cut3 -1.92*** -1.87*** -2.07*** -2.10*** -2.10*** 
Cut4 -1.30*** -1.26*** -1.45*** -1.46*** -1.50*** 
Cut5 -0.72*** -0.49** -0.76*** -0.79*** -0.83*** 
Cut6 0.48** 0.65*** 0.48** 0.32 0.29 

p-value of χ2 for -2 Log Likelihood test of 
model fitting 

<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-fit 0.380 0.342 0.322 0.396 0.373 
Deviance goodness-of-fit 0.551 0.567 0.587 0.530 0.591 
-2 Log Likelihood test of 
parallel lines, i.e., a test of 
proportional odds 

0.407 0.403 0.423 0.481 0.482 

Pseudo R2 Cox and Snell 0.165 0.163 0.223 0.178 0.207 
Nagelkerke 0.173 0.171 0.236 0.186 0.218 
McFadden 0.059 0.058 0.086 0.063 0.078 

p-value of Likelihood ratio χ2 
test of model factors (df) 

Education (2) 0.010 0.001 0.008 0.006 <0.001 
Occupation (2) 0.011 0.079 0.015 0.106 0.152 
Marital status (3) 0.018 0.054 0.055 0.040 0.028 
Income per family 
member (4) 

0.011 0.018 0.055 0.014 0.009 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided services 
(14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 

 

Tab. 2-2. Estimates of ordered probit model (2) 

 Exp(β) or 1/exp(β)(1) 
Factor Regressor Communi-

cation 
Credibility Security Understan-

ding 
Tangibles 

Gender 
(reference category – 
male) 

female 

1.13*** 1.04 1.05 1.14*** 1.1** 
Age age 1.04*** 1.03*** 1.02** 1.02** 1.00 

age2 1.00*** 1.00** 1.00* 1.00 1.00 
Education 
(reference category – 
ISCED 3-4) 

ISCED 0-2 1.11** 1.14** 1.05 1.02 1.00 
ISCED 5-8 

1.06 1.09* 1.11** 1.13*** 1.11** 
Occupation 
(reference category – 
employed) 

unemployed 1.00 1.02 1.11* 1.13** 1.10 
inactive 

1.10 1.21** 1.06 1.18* 1.11 
Family size size 1.05 1.15** 1.15** 1.08 1.02 

size2 1.00 1.02 1.02* 1.01 1.01 
Marital status 
(reference category – 
married) 

divorced 1.01 1.08 1.01 1.05 1.05 
widow(er) 1.24** 1.12 1.05 1.14 1.07 
never married 1.17** 1.05 1.13* 1.24*** 1.18** 

Income per family 
member 
(reference category – 701-
900) 

up to 500 1.1 1.06 1.01 1.05 1.02 
500-700 1.13** 1.03 1.06 1.01 1.03 
901-1200 1.01 1.1 1.11* 1.02 1.03 
1201 and above 1.11 1.03 1.07 1.06 1.28*** 

County 
(reference category – 
Vilnius) 

Telsiai 1.00 1.2** 1.32*** 1.35*** 1.08 
Panevezys 1.21*** 1.21*** 1.08 1.87*** 2.17*** 
Siauliai 2.29*** 1.81*** 1.08 1.59*** 2.1*** 
Taurage 2.21*** 2.63*** 1.33** 1.15 1.39*** 
Utena 1.2** 1.29*** 1.17* 1.14 1.30*** 
Klaipėda 1.14** 1.06 1.01 1.14** 1.39*** 
Alytus 1.4*** 2.19*** 1.75*** 2.34*** 3.61*** 
Kaunas 2.22*** 2.28*** 1.59*** 1.72*** 2.43*** 
Marijampole 1.00 1.30*** 1.62*** 1.25** 1.03 

Type of provided services 
(reference category – 
Education) 

Employment 1.58*** 1.61*** 1.05 1.06 1.11 
Law enforcement 1.66*** 1.99*** 1.46*** 1.27* 1.32* 
Real estate 
management 1.35*** 1.17 1.07 1.05 1.10 
Public transport and 
commun. 1.19** 1.12 1.07 1.04 1.33*** 
Tourism 1.08 1.02 1.21** 1.27*** 1.14 
Legal 1.54** 1.64*** 1.11 1.18 1.77*** 
Other 1.28** 1.23* 1.51*** 1.5*** 1.35** 
Culture and sports 1.06 1.11 1.12 1.29*** 1.01 
Business 1.04 1.00 1.09 1.27*** 1.31*** 
Health care 1.37*** 1.21** 1.14 1.12 1.02 
Utilities and environ. 
manag. 1.39*** 1.41*** 1.38*** 1.22** 1.4*** 
Social 1.06 1.04 1.32*** 1.27*** 1.08 
Fire protection and 
rescue 1.15 1.26** 1.39*** 1.27*** 1.12 
Taxes administration 1.27** 1.28*** 1.17* 1.02 1.08 

Thresholds (intercepts), β Cut1 -3.6*** -3.26*** -2.94*** -2.79*** -3.07*** 
Cut2 -2.95*** -2.67*** -2.31*** -2.31*** -2.70*** 
Cut3 -2.35*** -2.10*** -1.71*** -1.84*** -2.26*** 
Cut4 -1.66*** -1.39*** -0.79*** -1.19*** -1.65*** 
Cut5 -0.87*** -0.74*** -0.11 -0.46* -0.94*** 
Cut6 0.17 0.37 0.84*** 0.67*** 0.31 

p-value of χ2 for -2 Log Likelihood test 
of model fitting 

<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-
fit 0.354 0.354 0.361 0.397 0.353 

Deviance goodness-of-
fit 0.548 0.598 0.511 0.558 0.590 

-2 Log Likelihood test 
of parallel lines, i.e., a 
test of proportional 
odds 

0.431 0.456 0.437 0.456 0.471 

Pseudo R2 Cox and Snell 0.151 0.178 0.107 0.137 0.201 
Nagelkerke 0.158 0.187 0.112 0.144 0.220 
McFadden 0.054 0.066 0.036 0.050 0.090 

p-value of Likelihood ratio 
χ2 test of model factors 
(df) 

Education (2) 0.026 0.001 0.017 0.018 0.079 
Occupation (2) 0.585 0.139 0.192 0.055 0.224 
Marital status (3) 0.022 0.175 0.226 0.013 0.127 
Income per family 
member (4) 

0.089 0.159 0.078 0.582 0.002 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided 
services (14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 
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Klaipėda 1.14** 1.06 1.01 1.14** 1.39*** 
Alytus 1.4*** 2.19*** 1.75*** 2.34*** 3.61*** 
Kaunas 2.22*** 2.28*** 1.59*** 1.72*** 2.43*** 
Marijampole 1.00 1.30*** 1.62*** 1.25** 1.03 

Type of provided services 
(reference category – 
Education) 

Employment 1.58*** 1.61*** 1.05 1.06 1.11 
Law enforcement 1.66*** 1.99*** 1.46*** 1.27* 1.32* 
Real estate 
management 1.35*** 1.17 1.07 1.05 1.10 
Public transport and 
commun. 1.19** 1.12 1.07 1.04 1.33*** 
Tourism 1.08 1.02 1.21** 1.27*** 1.14 
Legal 1.54** 1.64*** 1.11 1.18 1.77*** 
Other 1.28** 1.23* 1.51*** 1.5*** 1.35** 
Culture and sports 1.06 1.11 1.12 1.29*** 1.01 
Business 1.04 1.00 1.09 1.27*** 1.31*** 
Health care 1.37*** 1.21** 1.14 1.12 1.02 
Utilities and environ. 
manag. 1.39*** 1.41*** 1.38*** 1.22** 1.4*** 
Social 1.06 1.04 1.32*** 1.27*** 1.08 
Fire protection and 
rescue 1.15 1.26** 1.39*** 1.27*** 1.12 
Taxes administration 1.27** 1.28*** 1.17* 1.02 1.08 

Thresholds (intercepts), β Cut1 -3.6*** -3.26*** -2.94*** -2.79*** -3.07*** 
Cut2 -2.95*** -2.67*** -2.31*** -2.31*** -2.70*** 
Cut3 -2.35*** -2.10*** -1.71*** -1.84*** -2.26*** 
Cut4 -1.66*** -1.39*** -0.79*** -1.19*** -1.65*** 
Cut5 -0.87*** -0.74*** -0.11 -0.46* -0.94*** 
Cut6 0.17 0.37 0.84*** 0.67*** 0.31 

p-value of χ2 for -2 Log Likelihood test 
of model fitting 

<0.001 <0.001 <0.001 <0.001 <0.001 

Pearson goodness-of-
fit 0.354 0.354 0.361 0.397 0.353 

Deviance goodness-of-
fit 0.548 0.598 0.511 0.558 0.590 

-2 Log Likelihood test 
of parallel lines, i.e., a 
test of proportional 
odds 

0.431 0.456 0.437 0.456 0.471 

Pseudo R2 Cox and Snell 0.151 0.178 0.107 0.137 0.201 
Nagelkerke 0.158 0.187 0.112 0.144 0.220 
McFadden 0.054 0.066 0.036 0.050 0.090 

p-value of Likelihood ratio 
χ2 test of model factors 
(df) 

Education (2) 0.026 0.001 0.017 0.018 0.079 
Occupation (2) 0.585 0.139 0.192 0.055 0.224 
Marital status (3) 0.022 0.175 0.226 0.013 0.127 
Income per family 
member (4) 

0.089 0.159 0.078 0.582 0.002 

County (9) <0.001 <0.001 <0.001 <0.001 <0.001 
Type of provided 
services (14) 

<0.001 <0.001 <0.001 <0.001 <0.001 

 

(1) We report the odds ratio for interpreting the effect magnitude. If the estimated β is negative, the odds ratio is below 1; thus, we report 1/exp(β) 
instead of exp(β). Significance is based on the Wald χ2 test. *, **, and *** represent the 90%, 95%, and 99% significance levels, respectively. 
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