
www.empas.pb.edu.pl

ISSN 2543-6597

Volume  14   •   Issue 2   •   2022

Bialystok University of Technology
Faculty of Engineering Management

Engineering Management  
in Production and Services



Engineering Management in Production and Services
Volume 14 • Issue 2 • 2022

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

© 2022 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 14 • Issue 2 • 2022

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 

Dirk Meissner
Germany

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



Volume 14 • Issue 2 • 2022

V

Engineering Management in Production and Services

Table of contents

Diogo António da Silva Costa, Henrique São Mamede, Miguel Mira da Silva
Robotic Process Automation (RPA) adoption: a systematic literature review..............................................................................1

Blanka Bártová, Vladislav Bína
A novel data mining approach for defect detection in the printed circuit board manufacturing process.................................13

Babatunde Oluwaseun Ajayi, Thanwadee Chinda
Dynamics of pertinent project delay variables in the Thai construction sector: mathematical analysis...................................26

Robertas Kontrimovičius, Leonas Ustinovičius
Mathematical model prototype to optimise engineering management of the construction site.............................................46

Beata Poteralska, Marzena Walasik 
Supporting industrial implementation of R&D results with commercialisation models ...........................................................56

Agnieszka Bieńkowska, Anna Koszela, Kamila Ludwikowska, Katarzyna Tworek
Turnover-mitigating effect of servant leadership on job performance.......................................................................................67

Valiantsina Yarmak, Ewa Rollnik-Sadowska
Research themes on the quality of public services exemplified by healthcare services — a bibliometric analysis..................82

Rūta Čiutienė, Ramunė Čiarnienė, Vaidas Gaidelys
Safety and health at the workplace in the context of COVID-19: the case of a dental clinic.....................................................95

Katarzyna Anna Kuźmicz
Impact of the COVID-19 pandemic disruptions on container transport...................................................................................106

Justyna Kozłowska
Methods of multi-criteria analysis in technology selection and technology assessment: a systematic literature review .....116


