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DIGITAL SYNERGY

In an era where technological progress redefines the boundaries of business and management,
‘Digital Synergy - Innovative Management in the ICT Era’ emerges as a guide for current and
aspiring leaders. This book delves into the heart of modern management practices, illuminated
by the transformative power of Information and Communication Technologies (ICT) and digi-
tal synergy. Facing the relentless pace of change, adaptation, innovation, and the utilization of
digital synergy are no longer optional; they are the bedrock of sustainable success. Through a
carefully selected collection of theories, case studies, expert insights, and examples of digital
synergy, this book provides the foresight and tools necessary to navigate through the complex-
ities of a globalized, digital marketplace.

The book is divided into four sections:

1. Financial and Strategic Management in Uncertain Times

2. Global Trends and Management Challenges

3. Corporate Social Responsibility and Effective CSR Managemen

4. The Future of Logistics, with a Special Focus on Military Logistics

Designed for business leaders, managers, students, and anyone keen on deepening their understanding of
how ICT and digital synergy shape management strategies, this book is a call to action. It challenges to not
just keep pace with technological progress but to lead the charge in leveraging it for strategic advantage.
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Preface

In the face of an ever-evolving world where information and communication technology
(ICT) plays a pivotal role, management becomes a discipline that requires not just knowledge
but continuous innovation. This book, “Innovative Management in the ICT Era,” responds
to these challenges by offering readers a compendium of knowledge on modern management
practices essential for effective navigation in today’s globalized world. In an era where change
is the only constant, adaptation and innovation become the foundations of success. The book
is designed for managers, business leaders, students, and anyone interested in a deeper under-
standing of how technology shapes modern management. Presenting both theoretical founda-
tions and practical case studies, it aims to equip readers with the tools necessary to anticipate
trends, leverage new opportunities, and overcome challenges. The goal of this publication is
not only to convey current knowledge on management in the context of ICT technologies but
also to inspire the search for innovative solutions in daily management challenges. We want
our readers to not just keep up with changes but to be pioneers, setting new directions for
development in their organizations and industries. The book covers a wide range of topics,
from financial and strategic management to global trends, corporate social responsibility, and
the future of logistics. Each chapter is prepared by scholars and experts in their field, ensuring
the reliability and timeliness of the information provided. This gives readers a comprehensive
picture of the challenges and opportunities presented by the ICT era.

Section 1: Financial and Strategic Management in Conditions of Uncertainty

The first section focuses on the fundamental aspects of financial and strategic management in
the context of uncertain economic environments. Each chapter presents unique perspectives
and analyses, emphasizing the importance of adaptive and predictive management strategies.

Section 2: Global Trends and Challenges in Management

The second section of the book discusses a broad spectrum of topics crucial for understanding
current and future trends in global management. Each chapter focuses on a different aspect,
offering readers a comprehensive overview of the challenges and opportunities facing contem-
porary organizations and leaders.

Section 3: Corporate Social Responsibility and CSR Management Systems

The third section concentrates on corporate social responsibility (CSR) and presents CSR
management systems and management at the regional level, showcasing case studies and ana-
lyses of CSR practices in various geographic and sectoral contexts.

Section 4: The Future of Logistics (Military Logistics)

The fourth section focuses on the future of logistics, with special attention to military logistics.
This part includes case studies and analyses regarding contemporary trends in military logis-
tics, as well as challenges and opportunities for the future.

Each section of the book is closely linked to the theme of “Innovative Management in the ICT
Era,” highlighting how ICT technologies impact various aspects of management and business.



Scientific justification for linking each section to the book title “Innovative Management in
the ICT Era™:

Section 1: Financial and Strategic Management in Conditions of Uncertainty

In the era of rapidly changing ICT technologies, financial and strategic management faces
new challenges. Market uncertainty, price volatility, dynamic changes in demand and supply
require organizations to be flexible and quick in adapting strategies. ICT technologies enable
the gathering and analysis of large amounts of data (big data), allowing for better prediction
of trends and risk management. The introduction of tools such as Enterprise Resource Plan-
ning (ERP) systems or customer relationship management (CRM) tools enables more efficient
strategic and financial planning.

Section 2: Global Trends and Challenges in Management

The ICT era is characterized by globalization and digitization, which are crucial for global-
level management. ICT technologies facilitate international communication, supply chain
management, or the implementation of global marketing strategies. Analyzing global trends
and challenges, considering the role of information technologies, is essential for effective man-
agement of contemporary organizations. This section emphasizes how ICT innovations sup-
port companies in adapting to the global business environment.

Section 3: Corporate Social Responsibility and CSR Management Systems

In the context of corporate social responsibility (CSR), ICT technologies offer tools for better
monitoring and reporting of CSR activities, as well as engaging stakeholders and customers
through digital platforms. CSR management systems using ICT enable organizations to com-
municate their CSR actions more effectively and align these actions with social and environ-
mental expectations. The ICT era increases transparency and information availability, which
is significant for CSR practices.

Section 4: The Future of Logistics (Military Logistics)

ICT innovations play a key role in transforming logistics, including military logistics. Modern
supply chain management systems, real-time monitoring, autonomous vehicles, and drones
are just some examples of how technology affects the future of logistics. In the military con-
text, where precision, speed, and security are crucial, ICT technologies allow for more efficient
and effective planning and execution of logistical operations.

Each section of the book, precisely, each chapter belonging to a specific section, analyzes dif-
ferent aspects of management and business, highlighting the importance of innovations and
ICT technologies in the digital era. Information and communication technologies not only
change the way companies operate but also impact financial management strategies, global
operations, corporate social responsibility, and logistics, including military logistics. Integrat-
ing ICT in each of these areas enables organizations to better adapt to the changing world,
increasing their efficiency, competitiveness, and capacity for innovation.

The world of management in the ICT era is full of challenges, such as the rapid pace of
change, increased competition, or rising customer expectations. However, each challenge also
brings opportunities - for those who are ready to see and seize them. Our book aims not only
to highlight these challenges but also to show how they can be turned into success.

We address this publication to a wide audience, from experienced managers immersed in daily
professional practice, through students seeking solid theoretical foundations, to business the-
orists for whom innovative management is the subject of scientific research. “Innovative Man-
agement in the ICT Era” provides readers with key competencies and knowledge that will
enable them to manage effectively in a dynamically changing world. We believe that the



strategies presented here will make our book a valuable source of inspiration for leaders ready
to face the challenges of the future.

We would like to express our sincere thanks to all those who contributed to the creation of
this book. The input of scholars and experts, valuable comments from reviewers, and the sup-
port of the editorial team have allowed for the creation of a publication that, we hope, will
become an important reference point in the field of management in the ICT era and innovative
solutions.

xi



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com



Digital Synergy — El Emary et al. (eds)
© 2025 The Editor(s), ISBN 978-1-032-57658-9
Open Access: www.taylorfrancis.com, CC BY-NC-ND 4.0 license

Editor Biographies

Ibrahim M. M. El Emary received the Dr. Eng. Degree in 1998 from the Electronic and Com-
munication Department, Faculty of Engineering, Ain shams University, Egypt. From 1998 to
2002, he was an Assistant Professor of Computer sciences in different faculties and institutes
in Egypt. From 2002 to 2010, he worked as visiting professor of computer science and engin-
eering in two universities in Jordan. Currently, he is a visiting Professor at King Abdulaziz
University, Jeddah, Kingdom of Saudi Arabia. His research interests cover: various analytic
and discrete event simulation techniques, performance evaluation of communication net-
works, application of intelligent techniques in managing computer communication network,
and performing a comparative study between various policies and strategies of routing, con-
gestion control, subnetting of computer communication networks. He published more than
200 articles in various refereed international journals and conferences. Also, in the current
time, he is too interested in making a lot of scientific research in wireless sensor networks in
view point of enhancing its algorithms of congestion control and routing protocols. He
extends his research interest to cover Big Data, IoT and Edge Computing as well as Quantum
& Fast Computing, BI and KM in decision making process.

Anna Brzozowska, Ph.D., associate professor in the field of economics, in the discipline of
management science. Currently, he works at the Department of Logistics at the Faculty of
Management of the Czegstochowa University of Technology. Since 2000, the professor’s
research and teaching activity has been associated with the Czgstochowa University of Tech-
nology, where I worked as an assistant, and since February 2005 as an assistant professor.
From 2015 until now as an associate professor.She is the author or co-author of about 180
scientific publications. Its scientific and research activity focuses on organization management
processes, primarily logistic, marketing, information and IT aspects as well as the institutional
environment influencing management in the light of integration activities. The main directions
of research and studies concern four key issues: the broadly understood concept of marketing
and logistics management, IT in business, EU project management, management and market-
ing in agribusiness and the processes of integration with the European Union. He systematic-
ally develops these issues by conducting national and international research, participation in
thematic groups and research and development teams, as well as through cooperation with
business and local and regional authorities.

Piotr Masloch is Professor at War Studies University in Warsaw, Management and Command
Faculty. Prof. Piotr Masloch is an officer of the Polish Army and Dean’s Representative for
EU projects. He is an author and manager of international projects (founded by UE) in the
field of new technologies and modern education. He is an active teacher and researcher in
management, sustainable energy, sustainability and environmental impact. He is a reviewer of
scientific publications of the best Polish Universities and international publishing houses,he is
an author and co-author about 100 publications as a paper contribution on international jour-
nals, book chapters and conference proceedings. His research interest includes management,
global aspects of management, globalization and new trends in management (Al, VR, MR).

Xiii



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com



SECTION 1
Financial and Strategic Management
in Uncertain Environments



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com



Digital Synergy — El Emary et al. (eds)
© 2025 The Author(s), ISBN 978-1-032-57658-9
Open Access: www.taylorfrancis.com, CC BY-NC-ND 4.0 license

Chapter 1
Municipal financial management in conditions of uncertainty —
selected aspects

Wioletta Bien
Podhale State College of Applied Sciences, Nowy Targ, Poland

Marcin Suréowka
Cracow University of Economics, Cracow, Poland
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The possibilities of increasing local government revenues depend to a large extent on the effi-
cient management of local government units, as well as on macroeconomic conditions and
unpredictable events that may significantly disrupt the process of economic and social
changes. The appearance of the Covid-19 pandemic in 2020, numerous restrictions related to
combating it, and the observed inflationary processes intensified by the war in Ukraine had
a negative impact on the activities of local governments in Poland, especially municipalities,
which account for over 75% of local government finances.

The aim of the article is to assess the level and structure of municipalities’ budget income and
expenditure in the aspect of financial management in conditions of uncertainty and to attempt to
determine the key elements of effective management of the municipality’s financial resources. The
study adopted research methods based on literature studies, analysis of financial indicators and
inference. A comparative analysis of basic measures illustrating the state of local finances during
the period of destabilization in 2020-2022 was carried out against the background of two previous
years, characterized by good economic conditions. The results of research on the budgets of muni-
cipalities in Poland for the years 2018-2022 were used, prepared on the basis of numerical data
from the Reports on the activities of the Regional Chambers of Audit and the implementation of
the budget by local government units and information from the Ministry of Finance.

The analysis confirms the impact of events related to the COVID-19 pandemic and the war
in Ukraine on the state of local finances and reduced financial stability of municipalities. This
is evidenced, among other things, by the reduced importance of tax revenues in the structure
of budget revenues and reduced investment activity.

1 INTRODUCTION

The manifestations of activities of local government units (LCU) to improve residents’ quality
of life are tightly related to their financial position, including the ability to systematically

DOI: 10.1201/9781003440406-1
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increase budget revenues and the opportunity to perform new public tasks. Possibilities of
increasing revenue are largely dependent not only on efficient management of local govern-
ment units, but also the macroeconomic conditions that shape the economic situation of the
country as well as unforeseeable events, which strongly interfere with the current process of
economic and social developments. Such an occurrence was the emergence of Covid-19 in
2020, during which numerous restrictions related to combating the pandemic had serious eco-
nomic and social repercussions. Additionally, the observed inflationary processes which grew
more intense due to the war in Ukraine could have had an adverse impact on the activities of
local governments in many instances. Over 75% of local government finances are at the muni-
cipal level, including cities at county rank, and most investments and public services are car-
ried out at this level. In the case of municipalities, the changes observed since the beginning of
2020 are far less favorable.

Only municipalities have taxing powers, i.c., the right to impose local taxes and fees. The
amount of these taxes and fees is set by the municipality itself, but it must comply with the
framework and rates of taxation laid down by the legislation. Municipalities also have the
highest share in the PIT income tax transfer.

The main aim of this article is to assess the level and structure of municipal budgetary rev-
enues and expenses in the context of financial management in conditions of uncertainty and to
attempt to determine the key elements of effective management of financial resources in muni-
cipalities. For the realization of the aim formulated in this way, a comparative analysis was
made of basic measures illustrating the condition of local finances in the period of destabiliza-
tion in 2020-2022 against the background of the two previous years, characterized by a robust
economic situation. The article uses the results of research into municipal budgets in Poland
for the years 2018-2022, based on numerical data from the activity reports of regional
accounting chambers and budget implementation by local government units, as well as infor-
mation from the Ministry of Finance.

The hypothesis formulated for the purposes of this article was that the uncertain economic
environment determines the condition of local finances and, consequently, decisions taken in
the process of managing the financial resources of the municipality.

2 THE NATURE AND SCOPE OF MUNICIPAL FINANCIAL MANAGEMENT

The problem of municipal finance management is currently one of the biggest concerns regarding
the functioning of local authorities, especially in the context of increasing the utilization of modern
management in administering local government units, including financial resources. Issues crucial
for the sound management of local finances include: expenses and their structure, priorities of
development projects, obtaining funds for the implementation of tasks and deciding on the
sequence thereof in time. Local finance represents an area where the consequences of inefficient
management are clearly revealed. The premise of ensuring self-governance is having a sufficiently
high amount of financial resources to cover the costs of current operations and capital
expenditure.

Municipal financial management can be defined as a complex process consisting in making
numerous decisions by its legislative and executive bodies, under which the adopted financial
policy tasks are implemented, monitored and coordinated, and the effects of the measures taken
are assessed and, if necessary, corrected. Management covers regulating and directing the
sources of funding and activities for their optimal use in accordance with the objectives set out
in the local development strategy (Jastrzebska 1999: 15; Krol 2016: 45; Wyrebek 2010: 143).
This concept can also be understood as part of the general management of local government
units, including financial planning, budget implementation, and financial audit (Zioto 2013: 45).

The decisions taken as part of managing local government finances concern, on the one
hand, managing fund collection, and this is reflected in budget revenues; on the other hand,
they concern managing the ways of using these funds, which is reflected in the structure and
directions of budget expenditures (Kozuch 2008: 122-123; Gwozdzicka-Piotrowska 2012: 102-
103). The decision-making process is conditioned by economic and social factors determining
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local community needs and the resources available to the municipality, as well as the organiza-
tional structure of local authorities, which depends on central legal regulations.

The process of financial management allows for shaping the capital and property structure,
ongoing day-to-day assessment of the financial and asset standing of the local government,
enabling the assessment of compliance of current, investment and financial activities with the
adopted assumptions and setting the financing strategy (Filipiak 2011: 25-33). This definition
of financial management emphasizes the conduct of financial policy and budgetary manage-
ment of the municipality — geared to manage, rather than merely to govern finances.

According to the literature on the subject, there are two models of financial management:
traditional and active (Krol 2016: 52; Wiatrak 2018: 56-57). The traditional (administrative)
model of financial management focuses mainly on cash resources in a one-year cycle, as
a result of which investment decisions are often made beyond financial capabilities. It covers
financial resources, starting from the budget, through planning the implementation of budget
revenues and expenditures, ending with the schedules for their implementation. It is based on
providing local government units with rules, processes and information necessary to ensure
effective and efficient use of resources.

The active financial management model is characterized by a holistic approach to financial
management and covers all the processes of collecting and spending cash, as well as making
decisions in this regard in an annual and multiannual cycle. Professional municipal management
uses extended instruments in the form of local development strategies, long-term investment
programs and plans, budget forecasts, financial engineering of investments, creditworthiness
and financial liquidity of the municipality. The essence of the management process lies in
making decisions depending on the changing external and internal operating conditions.

Polish local governments are dominated by the administrative model of public finance man-
agement, which stems from the current legislation. It is seen as unfavorable from the point of
view of effective utilization of resources and achieving intended goals. The second financial
management model is used by some local governments on an optional and supplementary basis.
Such a situation requires the integration of financial management with other instruments, espe-
cially with the municipality’s development strategy and long-term investment plans.

3 MODERN CONCEPTS OF LOCAL FINANCE MANAGEMENT

Poland is faced with major challenges, such as an ageing population, low birth rate, decreasing
number of persons employed, migrations, which consequently raise concerns about the fiscal
sustainability of the state. Challenges for local governments are reflected in the risk of imbal-
ances in the current portion of budgets, which has been growing in recent years. Moreover,
local governments are struggling with additional responsibilities and pressures due to the
COVID-19 pandemic, the war in Ukraine, rising inflation and interest rates, which have fur-
ther increased uncertainty and highlighted economic and fiscal challenges.

In order to present a balanced budget and stable debt, local authorities face key challenges
of conducting a sound budgetary policy over the medium term. To be effective, strategic,
transparent and enjoy the trust of citizens, the budget requires proper management by local
government authorities (OECD 2021: 195-200).

The municipality conducts its own financial management on the basis of the budget, the
draft of which is prepared by the executive body in accordance with the principles of budget-
ary law. In line with the principle, current expenditures planned for a financial year cannot be
higher than the sum of current revenues, the budget surplus from the previous year, and
unallocated funds (Article 243 of the Act of August 27, 2009 on Public Finance, Journal of
Laws 2022: 1634). Municipalities respect the principle of putting the budget on a sustainable
path and strive to achieve an operating surplus; they are also required to keep a reserve (0.1 to
1%). The budget adopted by the council forms part of the management system.

One element of the rationalization of public finance management is the implementation of
performance-based budgeting based on a clear division of competences and principles of
responsibility as well as transparency and openness of made decisions. It represents a planned
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statement of revenue and expenditure of LGUs, intended for financing specific public tasks.
The management of public funds takes places via particular objectives and priorities, as well
as the achievement of specific results, measured by an established system of measures.

The performance-based budgeting system provides essential information that facilitate
the preparation of annual and multiannual budgets, including in the field of making deci-
sions regarding the most advantageous allocation or reallocation of limited funds. In
Poland, the Public Finance Act does not contain legal provisions obliging the local gov-
ernment to implement a performance-based budget, but it indirectly promotes the use of
selected elements, i.e., the obligation to conduct management control, which aims, among
others, at ensuring the efficiency and effectiveness of the implementation of public tasks
and the obligation to plan long-term programs under the long-term financial forecast
(LFF) (Zawadzka-Pak 2014: 87-103).

Owing to the LFF, local governments have a basis for mid-term budgeting. The LFF
encompasses the current financial year and at least three subsequent years; it is part of the
draft budget resolution in the annual budget cycle — it specifies revenue and expenditure, def-
icits and debt, as well as the method of financing debt repayment or allocation of surplus rev-
enues. The LFF is of particular relevance for the financing of long-term contracts and
agreements concluded by local authorities (e.g., public-private partnership agreements)
(Wotowiec 2013: 72-82).

One effective tool for engaging citizens at the local level is participatory budgeting, which
gives residents the opportunity to decide on the implementation of annual public tasks
financed from public funds in a given year. Participatory budgeting aims to strengthen public
participation and deepen the bond between the government and the citizens. It reflects the
willingness of citizens to participate in the formulation and implementation of local policies
(Szescito 2015: 7-15).

The development of participatory budgeting is the most noteworthy innovation in local
government in Poland in the recent years. The introduction in 2018 of legislation directly gov-
erning the participatory budget for cities with powiat status is a clear incentive for a wider use
of the instrument of enhancing the contribution of citizens (Budziarek 2019: 149-158).
A related initiative is the Sotecki Fund, which aims to support involvement in rural areas
through ring-fencing of funds in the municipal budget, the use of which may be decided by the
inhabitants of villages. The presented mechanisms help to strengthen budgetary management
and address the challenges faced by local government.

4 REVIEW OF THE MUNICIPAL BUDGET AS A TOOL FOR MANAGING
FINANCES IN CONDITIONS OF UNCERTAINTY

Ensuring stable budgetary revenue is a prerequisite for effective and efficient implementation
by municipalities of their statutory tasks, allowing for the financing of current expenses, as
well as enabling undertaking new investment projects. In connection with the spread of the
Covid-19 pandemic in 2020, local government authorities expected a substantial decrease in
income in this period, mainly in virtue of taxes and charges.

Meanwhile, as set out in detail in Table 1, individual types of municipalities have not only
not reduced income, but also maintained a similar dynamic of growth as in 2019. Especially in
rural municipalities, the effects of the pandemic did not contribute to the deterioration of the
revenue situation. Unfavorable changes concerned the situation of cities with powiat status
and urban municipalities. The worsening economic crisis is reflected in the drop in the average
increase in income across all types of municipalities in 2021-2022.

The years 2018-2020 saw a downward trend of the share of municipalities’ own income in
the total amount of budgetary incomes (Table 2). In 2020, all municipalities experienced
a significant reduction in the share of personal and corporate income tax in budget revenues
compared to the previous year. Undoubtedly, this was the result of the economic crisis caused
by restrictions aimed at arresting the spread of coronavirus. A slightly different situation has
developed in the case of revenues from fees and taxes directly feeding municipal budgets;
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Table 1. Income of municipalities in Poland (thousand PLN).

Total income in years Income dynamics (in %)

2019/ 2020/ 2021/ 2022/
Specification 2018 2019 2020 2021 2022 2018 2019 2020 2021

Municipalities overall, 121425 135161 149090 163483 171813 111,3 110,3 109,7 105,1

including: 598 459 471 715 486

urban municipalities 26908 29818 32467 35204 37386 110,8 1089 1084 106,2
060 355 403 558 099

urban-rural 41651 46719 51400 56544 59449 112,2 110,0 110,0 105,1

municipalities 690 655 759 352 382

rural municipalities 52865 58623 65222 71734 74978 1109 111,3 110,0 104,5
848 449 309 805 005

Cities with powiat 85507 93894 100314 111045 110217 109,8 106,8 110,7 99,3

status™® 791 354 429 555 963

*including the City of Warsaw

Source: proprietary material based on ,,Sprawozdania z dzialalnosci regionalnych izb obrachunkowych i wykonania
budzetu przez jednostki samorzqdu terytorialnego w latach 2021-2021”, National Council of the Regional Cham-
bers of Audit, Warsaw 2023 and Information on the budget implementation of LGUs, Budget report 2022, Min-
istry of Finance (https://www.gov.pl/web/finanse/sprawozdania-budzetowe as of May 10, 2023).

Table 2. Share of own incomes in the overall amount of budgetary revenues (%).

Own incomes

Specification 2018 2019 2020 2021 2022
Municipalities overall, including: 40,9 40,0 37,6 39,2 47,2
urban municipalities 49,9 47,9 44,6 46,8
urban-rural municipalities 42,3 41,3 38,6 40,3
rural municipalities 35,3 35,1 33,3 34,8
Cities with powiat status” 61,1 56,5 48,4 58,9 59,9

shares in PIT and CIT income taxes

2018 2019 2020 2021 2022

Municipalities overall, including: 18,0 18,0 16,2 16,8 21,0
urban municipalities 23,4 22,9 20,5 21,4
urban-rural municipalities 18,4 18,3 16,4 17,1
rural municipalities 14,9 15,2 13,9 14,4

Cities with powiat rights 29,3 29,3 24,0 31,0 28,0

revenues from taxes and fees

2018 2019 2020 2021 2022

Municipalities overall, including: 19,0 18,1 17,9 18,3 13,0
urban municipalities 21,2 20,1 19,6 20,2
urban-rural municipalities 20,2 19,3 19,0 19.4
rural municipalities 16,8 16,2 16,1 16,4

Cities with powiat rights 19.4 19,1 17,5 19,1 12,7

*including the City of Warsaw
Source: own compilation, op. cit.
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already in 2019, there was a slight decrease in the importance of this source of income, and in
2020 the trend was upheld. This was the result of various types of exemptions granted by
municipalities in order to protect business entities from the effects of the lockdown. However,
the scale of changes here was much smaller than in the case of income tax shares. Between
2021 and 2022, the share of own revenues in the total amount of municipal revenues increased,
which mainly resulted in an increase in the shares of municipalities in income taxes.

Annual external transfers had a similar significance for municipal budgets during the period
considered (Table 3), and their largest share was recorded in rural and urban-rural municipal-
ities. Funds from the Local Government Investment Fund (LGIF), established in 2020, were
a new source of income; among others they were intended for municipalities to support invest-
ments in tourism infrastructure (Resolution of the Council of Ministers No. 6 of January 12,
2021 amending the resolution on support for the implementation of investment tasks by local
government units (Monitor Polski, item 26)). This certainly contributed to recording a surplus
in 2020-2022 by most municipalities.

Indicators illustrating the level of municipalities’ investment activity in the analyzed period
and the ratio of liabilities to income (Table 4) give grounds to confirm that the disclosed
amounts of budgetary surplus could be caused not only by supporting budgets with funds
from the Local Government Investment Fund (PFR), but also a major limitation in the invest-
ment activity of municipalities, related to the worsening economic situation and the growing
uncertainty as to the implementation of the statement of revenue. On the other hand, the level
of municipal indebtedness did not change significantly despite the reduction of the scale of
investment.

One can speak of a true tremor in cities with powiat status. The negative result of budgets
was probably the result of transformations in the economic situation, PIT regulations and
increasing burdens imposed on local governments by the state. Furthermore, the growing

Table 3. Share of external grants in the total amount of budget revenues (%o).

General subvention

Specification 2018 2019 2020 2021 2022
Municipalities overall, including: 23,4 22,5 21,2 22,6 20,3
urban municipalities 16,7 16,2 15,3 17,9
urban-rural municipalities 22,5 21,7 20,5 22,0
rural municipalities 27.4 26,4 24,7 25,3
Cities with powiat rights 19,5 19,4 19,7 21,7 21,0

Special purpose grants

Specification 2018 2019 2020 2021 2022
Municipalities overall, including: 27,7 34,2 30,8 27,5 30,2
urban municipalities 24,3 26,6 29,2 26,4
urban-rural municipalities 2,7 29,1 31,0 27,7
rural municipalities 29,4 30,3 31,5 27,8
Cities with powiat rights 22,7 19,9 222 20,1 16,5

Income from foreign sources

Specification 2018 2019 2020 2021 2022
Municipalities overall 49 5,0 4,1 2,8 4,5
Cities with powiat rights 5,3 5,5 5,1 3.8 5,6

Source: own compilation, op. cit.



Table 4. Capital expenditure vs. debt level and budget outturn.

Share of investment expenditures in total spending (%)

Specification 2018 2019 2020 2021
Municipalities overall, including: 20,3 16,6 14,4 14,3
urban municipalities 18,9 15,4 13,5 12,6
urban-rural municipalities 19,6 15,7 13,7 13,8
rural municipalities 21,6 17,8 154 15,5
Cities with powiat rights 16,4 15,8 14,2 13,8

Ratio of labilities to total income (%)

2018 2019 2020 2021 2022
Municipalities overall, including: 24.8 239 23,0 20,9 20,0
urban municipalities 24,7 24.4 25,0 23,4
urban-rural municipalities 27,6 26,4 252 23,3
rural municipalities 22,6 21,7 20,2 17,8
Cities with powiat rights 42,3 43,8 45,7 43,9 41,0

Budget outturn at the end of the year (million PLN)

2018 2019 2020 2021 2022
Municipalities overall, including: -5707,2 -1554 5,373,9 10,694,7 - 3,687,1
urban municipalities -1,003.4 -131,8 473,5 1,632,2
urban-rural municipalities -2,064,2 -90,0 1,702,3 3,163,3
rural municipalities -2,639,6 66,4 3,198,1 5,899,3
Cities with powiat rights - 1,506,8 -2,991,1 -3,187,8 2,842,0 -5,541,1

Source: own elaboration, op. cit.

operating costs of local governments, high prices of electricity, gas and building supplies, and
pay raises in education, caused most municipalities to record a budget deficit in 2022.

5 CONCLUSION

The assessment of the efficiency of the funds allocation should, in specific socio-economic con-
ditions, demonstrate the optimal selection of tasks and modalities for their financing. It is
about counteracting the troublesome phenomenon of lowering the standard of services pro-
vided or the inability to finance investment tasks. For this reason, local government author-
ities should analyze investment priorities and compare them with current expenditure.

The undertaken analysis of financial ratios proves the stated hypothesis. It can be con-
cluded that the events connected with the COVID-19 pandemic and the war in Ukraine have
affected the status of local finances and reduced the financial soundness of municipalities.
This is evidenced by the decreased significance of tax revenues in the structure of budgetary
revenue, as well as the limitation of investment activity, inter alia, in a situation where the vast
majority of municipalities closed the years 2020 and 2021 with a budget surplus. The worsen-
ing of municipal finances has influenced the decisions of local authorities to economize. An
extended local investment co-financing program could be quite helpful. In cutting spendings,
local governments should consider organizational optimization of their units, in particular
offices and educational institutions, conducting an external audit and reducing the costs of
existing debt (e.g., issuing municipal bonds with lower interest rates) (Krawczyk 2021).



Government grants merely allow local officials to finance specific tasks. According to
experts, subsidizing local governments not only makes local power centers dependent on the
government, but is also conducted according to a political key (Krawczyk 2021). The question
of supporting local governments with transfers from the state budget should be the basis for
a debate with a view to finding solutions that, by stabilizing the financial economy of munici-
palities, will strengthen their financial autonomy.
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In Japan, the population continues to flow into metropolitan areas. As of 2021, Tokyo’s
metropolitan area population is expected to be approximately 29% of Japan’s total popula-
tion. In areas where the population flows out, the labor force that supports economic activities
is decreasing, placing a burden on these economic activities. Not only is its productivity and
economic growth potential declining, it is becoming less attractive as an investment destin-
ation. Thus, making it difficult for innovation through human exchanges to occur and falling
into a vicious circle of declining birthrates. Therefore, a detailed analysis is required to address
this issue. As a steppingstone, this study analyzes Japanese industries using Douglas and pos-
sibilistic production functions. We found that the output value of information and communi-
cation equipment gradually increased, while the size of the information and communication
industry gradually decreased. In addition, the demand for specialists, as well as science, tech-
nology, and business support services has increased.

1 INTRODUCTION

There are 47 prefectures in Japan, and the residents of these prefectures move from one
location to another for various reasons. The Tokyo metropolitan area comprises of
Tokyo (Japan’s capital) and four neighboring prefectures. The Tokyo metropolitan area
population has an excessive number of in-migrants compared to out-migrants, and this
number continues to grow. Conversely, the rest of the region has an excess of out-
migrants, with the population declining in many prefectures. The age structure and pro-
ducer population aged 15 to 64 years has been declining in many prefectures. Further-
more, the Japanese birth rate is declining and the population aging. The number of
children under 15 years of age is lower than that of the elderly aged 65 years and older
[1]. Consequently, except in urban areas, regional vitality and economic growth potential
are declining. Some locations and companies can improve their current situation by
developing smart cities through wide-area cooperation. However, to implement such
efforts, it is necessary to analyze the economy and industry and understand the current

DOI: 10.1201/9781003440406-2
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situation to improve it or create a new business model [2-7]. Under the circumstances of
demographic changes and a declining labor force, it is necessary to examine the relation-
ship between capital input and physical output through industrial analysis [8-11]. There-
fore, this study conducted an industrial analysis using production functions as
steppingstones to solve the problems faced by local Japanese communities [12]. The rest
of this paper is organized as follows:

* Section 2 reviews the current situation in Japan using statistical data.

* Section 3 explains the Douglas and possibilistic production functions used in industrial
analysis.

» Section 4 analyzes the industries and reviews the current situation in Japan.

* Section 5 summarizes the study.

» Section 6 concludes the paper.

2 JAPAN’S LOCAL AREA ECONOMIC SITUATION

In Japan, municipality mergers were initiated by the government over a period of approxi-
mately 10 years, starting in 1999. The purpose was to respond to changes in socioeconomic
conditions, such as a declining population, falling birthrates, and an aging population. Muni-
cipalities were incorporated into larger areas, and their administrative and financial bases
strengthened to become basic municipalities with administrative authority. In other words,
they were decentralized.

Japan accepted the Potsdam Declaration on August 14, 1945, which ended World
War II. Subsequently, the population flowed into major urban areas, and reconstruction
began. In Japan the three major metropolitan areas are Tokyo (i.e., Saitama, Tokyo,
Kanagawa, and Chiba), Nagoya (i.e., Gifu, Aichi, and Mie), and Osaka (i.e., Kyoto,
Osaka, Hyogo, and Nara). Figure 1 shows the population trends of the three metropol-
itan areas and other regions [13]. From 1957, the Japanese economy grew by approxi-
mately 10% per year for 16 years, due to (among other things) the use of new local
school graduates, surplus agricultural labor, coal mine leavers, and government policies.
Japan’s rapid economic growth continued but ended with the oil crisis triggered by the
rise in oil prices following the Fourth Middle East War in 1973, the recession caused by
the strong yen following the Plaza Accord in 1985, and the bubble economy in the late
1980s and the early 1990s.

Thus, the situation in Japan has changed drastically since 1945, but the inflow of the
population from rural areas to the three major metropolitan areas continues. As the
population continues to grow, by 2021, the residents of the Tokyo metropolitan area
will account for 29% of Japan’s total population. Table 1 shows the results of economic
activity in the three metropolitan areas for the year 2019 [14]. From Table 1, the value
added calculated for the Tokyo, Nagoya, and Osaka metropolitan areas is 34%, 10%,
and 13% of the GDP, respectively [14,15]. The shares of the three metropolitan areas in
Japan’s primary to tertiary industry output are 7%, 21%, and 38% for the Tokyo metro-
politan area; 6%, 15%, and 8% for the Nagoya metropolitan area; and 3%, 13%, and
14% for the Osaka metropolitan area, respectively. The Tokyo metropolitan area has
a particularly large economy because it is the country’s capital. The secondary industry
is the most active of the three industries in the Nagoya area. Osaka has several active
secondary and tertiary sectors.

Figure 2 shows the percentages of juvenile, working-age, and elderly populations in Japan
and the three metropolitan areas [13]. While juvenile and working-age populations are
decreasing, the elderly population continues to increase, a trend that is true for all Japanese
regions. The proportion of the population in FY2020 was 12% juvenile, 60% working-age,
and 29% elderly. The percentages were 12%, 63%, and 25% for the Tokyo metropolitan area;
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Figure 1. Population trends in major Japanese regions.
Table 1. Contribution of the gross prefectural product of the three major regions to GDP and three
industries (as of 2019).
GPD Primary industry Secondary industry Tertiary industry
Tokyo area 34% 7% 21% 38%
Nagoya area 10% 6% 15% 8%
Osaka area 13% 3% 13% 14%

13%, 60%, and 27% for the Nagoya metropolitan area; and 12%, 60%, and 29% for the Osaka
metropolitan area. Table 2 shows the population of the three age groups and their percentages
in 2021 [13]. In regions other than the three major metropolitan areas, the proportions of the
working-age population is small, and the aged population large (see Table 2). As Figure 2 and
Table 2 show, in addition to demographic trends, age structure ratios differ by region. Com-
pared to the three metropolitan areas, rural areas have a larger area, smaller working-age
population, and larger elderly population. Therefore, these regions face many challenges in
economic activity and growth potential owing to their labor force, financial resources, and

geographical conditions.

Table 2. Population and ratios of the three age groups in major regions (as of October 2021).

Under 15 15 to 64 65 and over Total
Tokyo area 4,211 (11%) 23,324 (63%) 9,326 (25%) 36,861
Nagoya area 1,412 (13%) 6,769 (60%) 3,054 27%) 11,235
Osaka area 2,114 (12%) 10,771 (59%) 5,231 (29%) 18,116
Local area 7,047 (12%) 33,640 (57%) 18,603 (31%) 59,290

13



100% 100% 65 and []
80% 80% E E0\§:rE E A
60% 60% 15-64
40% 40% years old
20% 20% E E E E E
0% J 0% ] Under 15 [] [
Q O b & Q » Q S O X L & O 0 X L & O
L " N & O 7 L " " & QAN Q
R S S I S S R P AR DDA AN AN
(b) Tokyo area
100% 100% 9 R 65 and HA
80% 80% E over E AR\
60% 60% E E E
15-64
40% 40% years old
20()U 2000 E E E E E
0% 0% 1 Under 15 |
L O b & O O X 0 S O
L QX " O QA Q QD Q
O AP

(c) Nagoya area (d) Osaka area

Figure 2. Percentage of three age groups in three major regions, 2000-2020.

3 PRODUCT FUNCTION

In the 1920s, Douglas [16] used statistical data for the entire U.S. manufacturing industry to
express the relationship between labor and capital inputs and outputs in a real industry’s pro-
duction function. This production function was expressed using the employment (L), fixed
capital stock (C), and physical output (P) indices. The following relationship was established:

logP =logk + alogL + (1 —a)logC (1)

where k and o were the coefficients of the above function and a the labor share. The Douglas
production function assumes linear homogeneity. Rather than assuming this a priori, it has
been refined to discuss whether o + f equals one, with 1-a in Equation (1) as .

log P =logk + alogL + flog C (2)

Numerous studies have been conducted to prove the validity of the Douglas production
function, and although the values of a are scattered between 0.42 and 0.84, the reasons can be
explained to some extent, and a + f is approximately equal to one. Where « is the coefficient
of the employment index, interpreted as the elasticity of employment, and f is the coefficient
of the fixed capital stock index, interpreted as the elasticity of capital. The coefficients a+f are
interpreted as the degree of harvest in the scale of production and have the following meaning
regarding their values:

(i) a+p<1 Diminishing returns

(fHi) a+p=1 Constant yield
(iii) a+p>1 Increasing yield
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In particular, in case (ii), the production function is first-order homogeneous. In general,
the Douglas production function assumes the following conditions:

a+p=10<a<l1, k>0

Under this assumption, production function (2) is assumed to have the properties of transi-
tory homogeneity and diminishing marginal rates of substitution between factors. The devi-
ation in the coefficients of the production function is attributed to imperfect competition
factors in the market. This study describes a possible production function that considers eco-
nomic phenomena as much as possible and applies a possibilistic regression model to analyze
the production function [12].

One possibilistic production function is the Douglas production interval, which uses an
interval regression model. We replaced the log-transformed P, L, and C values with y, x/, and
x2 values, respectively. The regression coefficients logk, a, and  were replaced by (a_0, w_0),
(a_l, w_1), and (4_2, w_2), respectively. Where a is the center of the triangular fuzzy number
and w is the spread in both directions from center a. This allows us to write the possibilistic
production function as:

¥ = (ag, wo) + (ar, wi)xi + (az, wa2)x2 (3)

Because this possibility production function employs regression coefficients for triangular
fuzzy numbers, its output y = (y, s) is also a triangular fuzzy number. Because the width of the
triangular fuzzy numbers is non-negative, the interval outputs of the possibilistic production
function are the lower limit y-s, center y, and upper limit y+s. In addition, we sought an inter-
val regression equation that minimized ambiguity when the predicted value y encompassed
the dependent variable log P [17]. Therefore, when constructing the possibilistic production
function, a linear programming (LP) problem was solved to minimize wO+wl+w2 or X s with
the inclusion relation y D log P as a constraint, and the regression coefficients ¢ and w were
obtained. If the data contained ambiguities that rendered the Douglas production function
unsuitable for analysis, it could still be considered. In addition, it was possible to interpret the
data in a manner that differed from that of a statistical model.

Next, we examined the characteristics of the Douglas and possibilistic production functions
using statistical data for the entire U.S. manufacturing industry used by Douglas [18]. First, in
the Douglas production function, the coefficient of the employment index L is a = 0.766, and
the coefficient of the fixed capital stock index C is o = 0.245. Because a+p=1.011, a+p is
approximately one. Next, when the objective function of the LP problem to obtain the coeffi-
cients of the model is minimized (wl+w2+w3), the coefficients of the employment index L in
the possibilistic production function (0.748, 0) and employment index L (0.294, 0.018) are
(1.041, 0.018). This result indicated that the sum of the coefficients of the employment and
fixed capital stock indices was [1.024, 1.059].

4 JAPANESE INDUSTRY ANALYSIS

The FY2020 National Accounts published by the Cabinet Office in 2021 include the value of
output, gross capital formation, number of workers, and working hours for 30 types of eco-
nomic activities over 28 years from 1995 to 2021. The number of workers and working hours
were converted into the labor force. The output index, labor force, and gross capital forma-
tion in 1994 were used as the basis for the log-transformed indices. The output (P), employ-
ment (L), and capital (C) indices were then used to analyze the industry through the
production function. Only four economic activities were included in the regression analysis.
The four activities were:

1. Information and communication equipment and electrical machinery;
2. Two product types in the manufacturing industry;
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3. Information and communication technology; and
4. Professional, scientific, technical, and business support services.

Figures 3(a) and 3(b) show the corresponding scatter plots, and Figures 3(b), 4(a), and 5(a)
show the distributions, although the sample was not linearly distributed. Table 3 shows the coeffi-
cients of the Douglas and possibilistic production function obtained for the four economic activ-
ities, with the coefficient of the employment index as o and the coefficient of the capital index as B.
The coefficients shown in Table 3 indicated that the elasticity of productivity concerning labor (o)
was small for the manufacturing (electromechanical) and information and communication indus-
tries, at approximately 0.1. In other words, productivity increased by approximately 10% of the
labor input. Conversely, the productivity of the manufacturing industry (information and commu-
nication equipment), professional, science and technology, and business support service industries
increased by the same amount as labor input. The elasticity of productivity concerning capital ()
was less than one for both the manufacturing industry (information and communication equip-
ment) and the professional, science and technology, and business support service industries, and
was approximately 0.5 for the manufacturing industry (information and communication equip-
ment), approximately 0.5 for the manufacturing industry (electromechanical) and information and
communication industry, and approximately 0.75% for the professional, science and technology,
and the business support service industry was 0.9. The elasticities of the manufacturing (electro-
mechanical) and information and communication industries were approximately 0.75. Similar to
the elasticity of labor, the manufacturing (electromechanical) and information and communication
industries had a+ values greater than 1.5, indicating increased returns.
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Figure 3. Manufacturing industry (Information and communication equipment).
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Figure 4. Manufacturing industry (Electromechanical).
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Table 3. Production function coefficients.
Const. a B atp

Industry 1 DPF -2.1720 1.0293 0.4752 1.5045

PPF (-2.6610, 0) (0.9845, 0) (0.6235, 0.0301) (1.6080, 0.0301)
Industry 2 DPF 0.7716 0.1086 0.7159 0.8244

PPF (0.7111, 0) (0.0539, 0) (0.7807, 0.0129) (0.8347, 0.0129)
Industry 3 DPF 0.5914 0.1257 0.7559 0.8816

PPF (0.5756, 0) (0.1319, 0) (0.7532,0.0101) (0.8851, 0.0101)
Industry 4 DPF -4.0660 0.9836 0.9028 1.8864

PPF (-4.5422, 0) (0.9494, 0.0093) (1.0376, 0) (1.9870, 0.0093)

Note: Abbreviations

DPF: Douglas Production Function, PPF: Possibilistic Product Function,
Industry 1: Manufacturing (Information and communication equipment),
Industry 2: Manufacturing (Electromechanical),

Industry 3: Information and communication,

Industry 4: Professional, science and technology, and business support services.

These results indicated that the Japanese economy had experienced increasing returns. In
particular, the relatively high labor force elasticity suggested that the Japanese economy could

be revitalized by increasing the labor force’s efficiency.
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Figure 5. Information and communication industry.
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Figure 6. Professional, science and technology and business support service industry.
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5 CONCLUSION

In Japan, the population continues to flow into the Tokyo area, whereas the rest of the country is
experiencing population outflow. Regional vitality is declining, and economies are stagnating. In
this study, an industrial analysis was conducted to revitalize a stagnant regional economy. The
results showed that the manufacturing (information and communication equipment), professional,
science and technology, and business support service industries had relatively high elasticity of pro-
duction concerning labor. In addition, the elasticity of production concerning capital was high,
indicating that both sectors had increased returns. Because this analysis was concerned with eco-
nomic activity in Japan, the next step is to analyze regional economies.

REFERENCES

[1] Policy Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Japan, “Summary of The
White Paper on Land, Infrastructure, Transport And Tourism in Japan, 2020,” https://www.mlit.go.
jp/statistics/content/001412289.pdf (accessed on 12 June 2023).

[2] O. Bajo-Rubio, “The role of foreign direct investment in growth: Spain, 1964-2013,” Applied Eco-
nomic Analysis, 30(90), 263-276, 2022.

[3] K. Atta Sakyi, “Managerial Economics and Production Functions -Theoretical Review and Prac-
tical Applications,” International Journal of Research and Innovation in Social Science (IJRISS),
IV(IX), 318-321, 2020.

[4] Y. Sidik Pratiknyo, W. Bangun, Z. Hidayah, R. Kambara, “Optimization of Cooperative Production
Function in The Philippines And Indonesia,” Asean International Journal of Business, 2(1), 49-64, 2023.

[5] L. Samoilova and D. Rodionov, “Production Function Based on Input-Output and Growth Rate
Indicators as a Tool for Assessment of Innovation Climate in Russian Regions,” Economies, vol.10,
Issue 12, 28p, 2022.

[6] R. Pesch and B. Tuck, “Developing a Production Function for Small-Scale Farm Operations in Central
Minnesota,” Journal of Agriculture, Food Systems, and Community Development, 8(C), 27-36. 2019.

[7] J. Growiec, P. McAdam, and J. Muck, “R&D Capital and the Idea Production Function.” Federal
Reserve Bank of Kansas City, Research Working Paper no. 23-05, May 2023. DOI:10.18651/
RWP2023-05

[8] 1. Domazet, D. Marjanovié¢, D. Ahmetagi¢, M. Antonijevi¢, “Does the Increase in the Number of
Registered Patents Affect Economic Growth? - Evidence from Romania and Bulgaria,” Economic
Analysis, 55(2), 49-65, 2022.

[9] 1. Tziolas & J. Paul Elhorst, “The rise and spread of female labour force participation at the US
county level,” Spatial Economic Analysis, 18(1), 143-151, 2022.

[10] S. Zhang, W. Gu, “On Nonparametric Estimation for the Frontier Elasticity of Output with DEA
Model,” Journal of Management Science and Statistical Decision, 7(1), 135-140, 2010.

[11] J. Felipe, F. Gerard Adams, “The Estimation of The Cobb-Douglas Function: A Retrospective
View,” Eastern Economic Journal, 31(3), 427445, 2005.

[12] J. Watada, “Possibilistic Production Function and Its Application,” In: Proceedings of Sth Inter-
national Fuzzy Systems Association World Congress’93 at Seoul, Korea, 1, 509-512, 1993.

[13] Statistics Bureau, Ministry of Internal Affairs and Communications, Japan, “Population
Estimates,” https://www.stat.go.jp/english/data/jinsui/index.html (accessed on 12 June 2023).

[14] Economic and Social Research Institute, Cabinet Office, Government of Japan, “Prefectural eco-
nomic accounts,” https://www.e-stat.go.jp/stat-search/file-download?statInfld=000040019817&file
Kind=0 (accessed on 12 June 2023).

[15] Economic and Social Research Institute, Cabinet Office, Government of Japan, “National Accounts
for 2020,” https://www.esri.cao.go.jp/en/sna/data/kakuhou/files/2020/2020annual_report_e.html
(accessed on 12 June 2023).

[16] T. Saepudin, A. Amelia, “Analysis of Rice Production Approach to Cobb Douglas Production
Function in Tambakdahan Sub-Didstrict Subang Didstrict,” Agricultural Socio-Economics Journal,
22(2), 121-127,2022.

[17] Y. Yabuuchi, J. Watada, “Building Fuzzy Robust Regression Model Based on Granularity And
Possibility Distribution,” In: Pedrycz, W. and Chen S.-M. (eds), Information Granularity, Big Data,
and Computational Intelligence, Springer-Verlag Berlin Heidelberg, 247-272, 2014.

[18] P. H.Douglas, “The Theory of Wages,” Reprints of Economic Classics, Augustus M.Kelley,
New York, 1964.

18


https://www.mlit.go.jp
https://www.mlit.go.jp
https://www.stat.go.jp
https://www.e-stat.go.jp
https://www.e-stat.go.jp
https://www.esri.cao.go.jp

Digital Synergy — El Emary et al. (eds)
© 2025 The Author(s), ISBN 978-1-032-57658-9
Open Access: www.taylorfrancis.com, CC BY-NC-ND 4.0 license

Chapter 3
Management and image creation in selected local government units

Ibrahiem M.M. El Emary
KAU, Jeddah, Saudi Arabia

Angelika Brzozowska
University of Warsaw, Warsaw, Poland

Agnieszka Kwiatek
Czestochowa University of Technology, Poland

Anna Sawicka & Ewa Witkowska

Regional Development Center Parzeczew sp. z o.0., Parzeczew, Poland

Contents

1 Introduction

2 Review of the literature - Territorial marketing of local government units

3 Methodology

4 Results

5 Comparison of social media communication of selected municipalities from

Wielkopolskie Voivodship
6  Conclusions from the studies carried out
7 Recommendations
References

The trend of creating an image on the Internet as a result of the announced COVID-19 pan-
demic has intensively embraced government and local government institutions, which have
shifted some of their communication with stakeholders to social media profiles. One measure
of the effectiveness of ongoing communication on social media is user activity, defined as the
behaviour when encountering content. The aim of the article is to identify the determinants
influencing users’ activity in social media on the official profiles of selected local government
units, using an example of the Wielkopolskie Voivodeship. In addition to the effect of promot-
ing content to the target group, local government authorities, through effective activity on
official municipal profiles, deepen relations with the region’s inhabitants and stakeholders,
presenting an attitude of openness, as well as strengthening the user’s identification with the
brand - in this case, with the selected region. The object of the research is to determine the
type, frequency and nature of user activity on local government social media profiles in rela-
tion to messages published by the authority, diversified in terms of form and type of content
disseminated, taking into account the intensity of the image campaign conducted for the
period 2019-2021. The study was carried out using quantitative methods based on statistical
data obtained from social media. Observations of communication on local government pro-
files of the Wielkopolskie Voivodeship were made and a case study of the profile of selected
municipalities was performed. In addition, subject scientific articles from the years 2012-2022,
public information including development strategies of selected local government units were
analysed in order to determine recommendations for local government authorities in the field
of model image management of the commune in order to achieve measurable effects in the
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form of user activity, including involvement in the discussion of important events or invest-
ments for the region.

1 INTRODUCTION

In connection with the announcement in 2020 of the state of the pandemic in Poland (Ministry of
Health 2020), the leaders of municipalities faced the challenge of maintaining effective communi-
cation with stakeholders, despite new, unprecedented circumstances. The COVID-19 crisis has
reduced the ability to communicate directly in public places, including public offices (Hassankhani
et al. 2021). Municipalities removed local events from the agendas, including cultural meetings,
concerts, exhibitions, celebrations of national and local holidays. The cancellation of each of the
events represented a missed opportunity to establish relations with residents and other stake-
holders and to provide important information from the point of view of municipal leaders. Des-
pite limited opportunities for direct contact, representatives of municipalities used online channels
to maintain continuity of communication with both residents and partners and potential investors
(Walle 1996). Despite the difficult economic situation associated with the state of the declared
pandemic, local government units fulfilled economic and social objectives, using marketing tools,
including social media (Mahdani et al. 2022), to promote ideas, local actions and investments.

2 REVIEW OF THE LITERATURE - TERRITORIAL MARKETING OF LOCAL
GOVERNMENT UNITS

Local government units have become entities operating under conditions of market competi-
tion as a result of the systemic transformation and introduction of a free market economy
(Szwacka-Mokrzycka 2010). In the 1990s, self-government units were established at the com-
mune level (1990) and then at the county and voivodship level (1999), which — as financially
autonomous entities — started promotional activities for their products and services, which ini-
tiated the separation of territorial marketing (Sekuta 2005). J. Szwacka-Mokrzycka lists the
areas in which competition between local government entities is observed as: attracting domes-
tic and foreign investors, access to various sources of financing, particularly public and for-
eign, maintenance of existing capital, location of administrative, financial and scientific
institutions, organization of commercial, cultural and sports events, exhibitions, conferences,
political meetings, access to markets, attracting and maintaining tourists, students, residents.

An integral element supporting effective management of these areas is communication, imple-
mented through the marketing strategy of the municipality (Morgan et al. 2019). “Territorial mar-
keting focuses on the policy and strategy of communication of the territorial administration unit
with its environment and attracting potential investors or clients” (Jaska and Szczeptek 2010).
Local government units present their offers of products and services to various stakeholders: resi-
dents, tourists, investors and other public organisations (Selden and Sowa 2011), thanks to which
they can pursue strategic objectives and develop the region with a view to the general welfare. For
this purpose, they use communication tools, selected in terms of, among others, reach, target
group, taking into account media functions depending on the type of intended promotion
(Table 1).

In the face of the announced COVID-19 pandemic, the heads of local government units
turned their attention to social media (Gonzalez-Padilla and Tortolero-Blanco 2020). which was
one of the tools of territorial marketing understood as “a set of actions of local government
units aimed at getting to know and meeting the needs of local communities and stakeholders,
determined by efficient communication” (Cichomski 2013). Although there are many definitions
of territorial marketing (Kaczorowska-Budek 2014), Cichomski’s approach is particularly rele-
vant in the context of the two-year epidemic in Poland and around the world. Unlike other
approaches, particular emphasis was placed on understanding the needs of the local community
and stakeholders, which was crucial for managing the municipality during the crisis.
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Table 1. Types of promotion of municipalities and functions of local and regional media.

Promotion type of municipality = The function of media

— informative,

— promotion of local initiatives,
— advertising and publicity,

— practical

Internal economic

— informative,
External economic — advertising and publicity,
— promotion of local initiatives
— informative,
— integrative,
Internal social — psychosocial,
— controlling,
— opinion-forming
— informative,
External social — promotion of local initiatives,
— opinion-forming
— informative,
— cultural,
— integrative,
— entertaining

Internal cultural

— informative,

External cultural — psychosocial,
— promotion of local initiatives

Source: (own elaboration based on, Jaska 2009: 37).

The main feature that distinguishes social media from other media is the ability to share
information found on the portal with other users using the Internet (Osterrieder 2013). Social
media enables public administrations to communicate and interact with citizens on
a continuous basis. They provide a space for the implementation of part of the tasks related to
the communication strategy, the main goal of which is cooperation with the social environ-
ment (Gawlowski and Miliszewski 2019). It should be noted that local governments do not
have a uniform approach to the role of social media in communicating with the environment
(Graham et al. 2015) I. Mergel distinguishes four strategies used by public administrations in
this area, in which social media pursues one of the following objectives: informing without
waiting for feedback from users, encouraging the audience to be active and comment on the
content posted, a customer service element and a place to respond to questions and comments
that arise, building cooperation networks with residents (Mergel et al. 2019).

The rulers implement different communication strategies (Floreddu and Cabiddu 2016) to
a greater or lesser extent taking into account the activity of the target group. Among unidirectional
forms of communication, we distinguish publicity, i. e. publicity and public information, based on
facts and figures (Fraczek 2012). In both cases, the sender of the message is not interested in receiv-
ing feedback. Two-way communication is divided into asymmetric communication, the purpose
of which is to obtain benefits for the broadcaster in relation to the published content; and symmet-
rical, where the parties influence each other in order to obtain mutual benefit from the interaction
(Fraczek 2012). In the case of communication on social media, it is possible to actively participate
in the discussion of portal users, as well as express opinions. Representatives of local governments
administering the profiles of the municipality can observe the reactions of users and assess the
public mood with regard to the published content on an ongoing basis (Chan and Schofer 2014).
Social media offers tools to measure and monitor user behaviour in contact with proposed con-
tent, which allows understanding the needs of the audience (Trunfio and Rossi 2021). Social net-
works, including Facebook, allow you to track the reach of posts, which indicates the number of
views of information by users, user activity, understood as the number of interactions by users
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through reactions (e. g. clicking on a “Like” button), adding a comment, and viewing or sharing
information (Facebook 2022). In addition, it is possible to analyse the demographic structure of
the audience in terms of age, location in the country or abroad where you come from or use social
media. User activity is a measure of engagement, as well as social sentiment with regard to the
initiative or idea proposed by the local government (Reddick et al. 2017). The leaders of munici-
palities can get feedback from the local community, as well as ideas for the implementation of new
ones. The behaviour of municipality representatives towards users who express their opinions on
official social media profiles builds an image of the municipality (Rudolf and Weraas 2021),
which may encourage or discourage potential tourists to visit the site and potential partners to
invest in new ventures. The activity of users and how administrators of social media profiles
moderate discussions is therefore an important element of creating the image of a modern
municipality.

3 METHODOLOGY

The aim of the study was to examine the communication strategies employed by local govern-
ment authorities with local stakeholders in response to the announcement of the COVID-19
pandemic. The study focused on exploring the activity and content posted on the official
social media profiles of three municipalities in the Wielkopolskie Voivodeship: Chodziez,
Lubasz, and Kotlin, specifically on the Facebook platform. The research methodology
adopted by the authors involved a combination of quantitative and qualitative approaches.
Data for the study were collected from the information posted on the municipalities’ official
information channels on Facebook. The analysis included examining the number of published
posts, COVID-19 related content, and user reactions such as likes, comments, and shares. The
research sample comprised the aforementioned three selected rural municipalities from the
Wielkopolskie Voivodeship, chosen for comparative purposes. For each municipality, data
for specific periods related to the COVID-19 pandemic were analyzed. The study was divided
into several stages. The first stage involved the selection of municipalities and analysis periods,
which included determining the three rural municipalities from the Wielkopolskie Voivodeship
and defining the analysis periods related to the COVID-19 pandemic for each municipality.
The subsequent stage focused on data collection from the official municipality profiles on
Facebook. This was followed by the analysis of the number of published posts and COVID-
19 related content, including quantitative analysis through statistical examination of the
number of published posts in each period and comparative analysis of COVID-19 related con-
tent against the overall number of posts. Additionally, qualitative data analysis was con-
ducted, involving the examination of post content in terms of user reactions and
categorization of posts according to the municipalities’ information-promotion functions,
such as cultural, social, and economic functions. The final stage of the study encompassed the
interpretation of the collected data, analysis of research results, presentation of conclusions
regarding the communication strategies employed by local government authorities with local
stakeholders during the COVID-19 pandemic, and discussion of potential changes in the com-
munication practices of local authorities in response to the COVID-19 pandemic.

4 RESULTS

The crisis caused by the announced COVID-19 pandemic in 2020 caused local government
units to perform promotional functions in a different way. Traditional media such as posters,
newsletters or leaflets distributed in public places have been replaced by digital information,
placed on social media and on the websites of municipalities.

Pursuant to the Decree of the Minister of National Education, the functioning of schools, kin-
dergartens and universities and other educational institutions was suspended for a period of two
weeks from 12 March 2020 to 25 March 2020 (Ministry of Education 2020). The leaders of muni-
cipalities and representatives of their educational institutions faced the challenge of crisis

22



management and fulfilling their responsibilities in the new circumstances of limited direct commu-
nication. The two-week restrictions on the functioning of educational institutions may indicate
that central institutions will quickly deal with the epidemic and that unusual communication solu-
tions will be introduced in the short term. In practice, the revocation of the epidemic occurred
more than 2 years later with the announcement of the Regulation of the Minister of Health of
12 May 2022 (Ministry of Health 2022). Due to the fact that local government units were respon-
sible for implementing the crisis management plan related to the declared COVID-19 pandemic,
the heads of municipalities introduced a number of changes that permanently changed the way of
communication in local government units.

Surveys of the Central Statistical Office show that among households with persons aged 16-
74 90. 4% have access to the Internet (GUS 2021) (Figure 1).

Households with persons aged 16-74

100% 1 90,4%

90% - with 1mternet access

80% A

70% A

60% -

50%

40% -

0, 4
30% 9,5%

20% without internet access 0.1%

no data available
.

10% -

0%

Figure 1. Households with persons aged 16-74.
Source: (own elaboration based on, GUS 2021)

This means that most of the population in Poland could follow the events related to the
coronavirus outbreak via online media. During the announced COVID-19 pandemic, websites
were an important source of information about the epidemic situation, particularly in the 16-
24, 25-34 and 35-44 age groups, where 90. 3%, 86. 9% and 81. 8% of respondents confirmed
using this source to obtain information about the coronavirus (GUS 2021) (Figure 2). This
means that most of the population in Poland could follow the events related to the corona-
virus outbreak via online media. During the announced COVID-19 pandemic, websites were
an important source of information about the epidemic situation, particularly in the 16-24,
25-34 and 35-44 age groups, where 90. 3%, 86. 9% and 81. 8% of respondents confirmed using
this source to obtain information about the coronavirus (GUS 2021) (Figure 2).

According to the GUS data (Figure 2) social networks were a popular source of informa-
tion in the 16-24 and 25-34 age groups, where respectively 68% and 59. 4% of respondents
confirmed checking information about the COVID-19 epidemic there. People aged 55-64 and
65-74 were least likely to use this source of information, with 16. 4% and 8. 1% respectively
indicating social media as a source of information about COVID-19.

In the situation of the announced COVID-19 pandemic, media, including social media, played
an important social and cultural function, integrating the local community during the crisis and
the shaken sense of security, which “belongs not only to the highest and most important values,
but it is one of the most basic and inalienable life needs of man and a sine qua non condition for
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Sources of information on COVID-19 by age group in 2020
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Figure 2. Sources of COVID-19 information by age group in 2020.
Source: (own elaboration based on, GUS 2021)

achieving almost all other values” (Szmyd 2014). In addition, Szmyd points out that “people
also — it should be added — expect a thorough and comprehensive knowledge of the current causes
and conditions of their endangered security and related anxiety.” Informing central and local
authorities about the epidemic, as well as the economic and social situation in the region, was
therefore a key aspect of maintaining social peace.

5 COMPARISON OF SOCIAL MEDIA COMMUNICATION OF SELECTED
MUNICIPALITIES FROM WIELKOPOLSKIE VOIVODSHIP

In order to obtain information about the determinants influencing the activity of users in
social media, a study was conducted based on quantitative and qualitative empirical method-
ology. The study was conducted in 3 municipalities of Wielkopolskie Voivodeship. For com-
parative purposes, small rural municipalities were selected for the survey, with a population
ranging from 6 to 8 thousand inhabitants. The data needed for the survey were collected
between 16. 08 and 3. 09. 2022 based on information posted on official information channels
of municipalities on the Facebook platform.

Chodziez Municipality

Chodziez Rural Commune in Chodziez County is a small municipality located within the
boundaries of Wielkopolskie Voivodeship, surrounding the urban Commune of Chodziez. In
2019 (GUS 2020) the rural commune of Chodziez was inhabited by 6100 people on an area of
211. 90 km2. The Municipality of Chodziez created an official social media profile in 2012 on
the Facebook platform, where current information was published (Table 2).

The collected information shows that, despite the creation of an official profile in 2012,
social media did not constitute an important communication channel for the municipality’s
rulers in 2015-2019. The situation began to change in 2020.

24


https://Chodzie�.In

Table 2. The number of published posts placed on the official profile of the municipality of Chodziez in
the years 2012-2019.

Municipality of Chodziez

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

The number of published posts 4 16 21 0 0 0 1 1 23 84

Source: own study based on information on the community profile of Chodziez municipality (Facebook 2022).

Ceasure for the following year periods was determined on 11 March 2020, when the Regula-
tion of the Minister of Education on the temporary limitation of the functioning of units of
the education system in connection with the prevention, counteracting and combating of
COVID-19 was announced (Ministry of Education 2020). The data show that in the first year
of the COVID-19 pandemic, there was an increase in the frequency of posting via the official
social channel on Facebook to 29 posts, whereas in the previous period between 11. 03. 2019
and 10. 03. 2020 only 1 announcement was published via this medium (Table 3). In the next
analogous period, representatives of the rural municipality of Chodziez published 99 posts,
which represented an increase of 241% compared to the previous period (Table 2).

Table 3. Number of published posts on the official profile of the municipality of Chodziez in the period
11.03.2019-10.03.2022 on Facebook.

11.03.2019 - 11.03.2020 - 11.03.2021 -
10.03.2020 10.03.2021 10.03.2022
The number of published posts 1 29 99
The number of posts related to 0 1 1

COVID-19

Source: own study based on information on the community profile of Chodziez municipality (Facebook 2022).

According to the data, the community profile of the municipality was not an important
source of information about the announced COVID-19 pandemic — posts on this topic were
published only twice in 2 years between 11.03.2020 and 10.03.2022.

The greatest activity of users towards announcements published on the municipality’s Face-
book profile is presented in Table 4.

In the first year of the announced COVID-19 pandemic, users reacted with the largest
number of clicks on the “like” button to the coverage of the National Independence
Day celebrations. The advertisement served an internal cultural function according to
the media classification (Jaska 2010). The largest number of comments were gathered by repre-
sentatives of the municipality under the announcement concerning Christmas wishes, which
also served as an internal cultural function. The vacancy notice was posted 23 times, which was
the highest number of posts during that period. The post concerning the job offer was categor-
ized as performing an internal economic function of promotional activities of the local govern-
ment unit.

In the following period, most users clicked the “like” button under the post about the har-
vest celebration, while wishes posted before Christmas received the most comments. Both
announcements serve an internal cultural function. The announcement that received the lar-
gest number of shares related to the collection of donations for refugees from Ukraine. Fast-
ing had an internal social function.
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Table 4. Characteristics of posts with the highest activity of users among the ads placed on the official
profile of Chodziez in the period 11. 03. 2020-10. 03. 2022 on Facebook.

The number of The The The func-
Publication clicks on the number of number tion of
Period date Topic of the post “like” button comments of shares media
coverage of National Internal
13.11.2020  Independence Day 52 5 5 cultural
11.03.2020- celebrations
10.03.2021 25.11.2020  'acan<y 1 0 23 Internal
announcements economic
22.12.2020  Christmas greetings 51 25 3 iﬁ;fi?:ll
2508202] coverage of the harvest 49 7 18 Internal
festival celebrations cultural
11.03.2021- 20.12.2021  Christmas greetings 43 38 8 iﬁ;fi?:ll
10.03.2022 Collection of dona- Internal
27.02.2022  tions for Ukrainian 24 0 33 .
social
refugees

Source: own study based on information on the community profile of Chodziez municipality (Facebook 2022).

Lubasz Municipality

Lubasz commune is located in the Czarnkowsko-Trzcianec district on an area of 167 km2.
In 2019, the municipality was inhabited by 7701 people (GUS 2020). The leaders of the muni-
cipality have maintained a profile on social media since 2012 (Table 5).

Table 5. Number of published posts placed on the official profile of Lubasz municipality in the years
2012-2019.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

The number of published posts 1 5 0 67 164 114 142 110 169 140

Source: own study based on information on the community profile of Lubasz municipality (Facebook 2022).

The information on the municipality’s Facebook profile also showed that the municipality
had been conducting regular communication with recipients via social media since 2015
(Table 5). In previous years between 2012 and 2013, announcements were published sporadic-
ally, but in 2014 no announcements were published.

The data collected show that during the first year of the announced COVID-19 pandemic,
representatives of Lubasz municipality regularly informed the recipients of the official social
profile about the epidemic situation on Facebook (Table 6).

Table 6. Number of published posts posted on the official profile of Lubasz municipality in the period
11. 03. 2019-10. 03. 2022 on Facebook.

11.03.2019 - 11.03.2020 - 11.03.2021 -
10.03.2020 10.03.2021 10.03.2022
The number of published posts 102 172 153
The number of posts related to Not applicable 99 29

COVID-19

Source: own study based on information on the community profile of Lubasz municipality (Facebook 2022).
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As many as 99 announcements on the official profile were related to the coronavirus out-
break and the vaccination programme, accounting for 56% of all announcements during that
period. The total number of published information also increased from 102 to 172, i. e. it
increased by about 69% compared to the previous period. In the second year of the announced
pandemic, the number of posts related to the coronavirus was much lower, at 29 announce-
ments, and accounted for only 19% of all information published on the municipality’s profile
page. The number of all announcements during this period amounted to 153 and decreased by
about 11% compared to the previous period.

On some of the ads from the surveyed period between 11. 03. 2020 and 10. 03. 2022 users
reacted with feedback in the form of clicking on the “Like” button, comment on an advertise-
ment or share it with another user or on an administered profile (Table 7).

Table 7. Characteristics of posts with the highest activity among the ads placed on the official profile of
Lubasz municipality in the period 11. 03. 2020-10. 03. 2022 on Facebook.

The number of The The The func-
Publication clicks on the number of number tion of
Period date Topic of the post “like” button comments of shares media
11.03.2020- information about Internal
10.03.2021 23.12.2020 abandonejd puppies by 143 135 1951 social
the roadside
26.02.2022 Collectlop Qf donations 57 5 12 Int(?rnal
11.03.2021- for Ukrainian refugees social
10.03.2022 08.03.2022 Women’s Day wishes 76 38 1 Internal
cultural

Source: own study based on information on the community profile of Lubasz municipality (Facebook 2022).

In the period 11. 03. 2020 - 10. 03. 2021 the most popular information in terms of activity in all
three categories was the announcement about puppies abandoned by the road on the day before
Christmas Eve. The post received 143 likes, 135 comments and a total of 1951 shares. The infor-
mation was shared between private individuals, as well as organisations providing assistance to
animals, including shelters. According to the classification of types of promotion of municipalities
and functions of local and regional media (Jaska 2010), the advertisement was characterized by an
internal social function. In the following period appeared two posts with the maximum number of
activities in their categories. The most comments received were wishes conveyed by representatives
of the municipality on Women’s Day, the information served as an internal cultural function. In
the category of the highest number of shares and clicks on the “Like” button, he received a post
about a charity fundraiser for refugees from Ukraine in connection with the newly started conflict
in the East at that time. In this case, the function was assigned as a social internal.

Kotlin Municipality

Kotlin commune is a rural commune in the Jarocin county, inhabited by 7742 people on an
area of 84 km2 (GUS 2020). Representatives of the municipality created an official social pro-
file on Facebook in 2019 and have since maintained regular communication with stake-
holders, posting 131 ads in 2019, 141 in 2020 and 120 in 2021 (Table 8).

Table 8. Number of published posts placed on the official profile of Kotlin municipality in 2012-2019.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

The number of published posts  No official Facebook profile 131 141 120

Source: own study based on information on the community profile of Lubasz municipality (Facebook 2022).
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During the year preceding the announcement of the decree of the Minister of Education
(Ministry of Education 2020), representatives of the municipality published 145 announce-
ments, in subsequent periods the number of announcements was similar and amounted to 143
and 137 respectively (Table 9).

Table 9. Number of published posts posted on the official profile of Kotlin commune in the period 11.
03. 2019-10. 03. 2022 on Facebook.

11.03.2019 - 11.03.2020 - 11.03.2021 -
10.03.2020 10.03.2021 10.03.2022
The number of published posts 145 143 137
The number of posts related to .
COVID-19 Not applicable 32 1

Source: own study based on information on the social profile of Kotlin commune (Facebook 2022).

In the period 11. 03. 2020-10. 03. 2021 on the profile of the municipality appeared 32
announcements concerning COVID-19. In the following period, only one announcement was
placed on the subject. The activity of users on the information published on the profile of the
municipality has been collected and categorized in Table 10.

Table 10. Characteristics of posts with the highest activity among the ads placed on the official profile
of Kotlin commune in the period 11. 03. 2020-10. 03. 2022 on Facebook.

The number The The
of clicks on number  number The
Publication the “like” of com-  of function
Period date Topic of the post button ments shares  of media
announcement of the mayor
14.04.2020 of the commune of Kotlin on 38 9 97 Internal
o the action for free home pro- social
11.03.2020- tection masks
10.03.2021 provision of free protection Internal
22.04.2020 masks to residents 42 ? 3 social
completion of renovation of 4 Internal
311.2020 municipal roads 16 15 I economic
100th birthday of a resident of Internal
11.03.2021- 14.01.2022 the municipality 76 15 3 cultural
10.03.2022 30122021 municipal waste collection 5 7 31 Internal
o schedule economic

Source: own study based on information on the social profile of Kotlin commune (Facebook 2022).

In the first year of the announced COVID-19 pandemic, the ads that received the highest
number of shares and “like” clicks related to the distribution by the municipality of free pro-
tective masks, which constituted the social function of the medium according to the classifica-
tion of media functions (Jaska 2010). At the end of the year, the municipality announced the
completion of the renovation of 4 municipal roads, which resulted in the most active discus-
sion in the period under review. The function of the announcement was defined as internal
economic. In the period 11. 03. 2021-10. 03. 2022 the biggest number of clicks on the “like”
button and comments was received by the information about the centenary of the birth of
a resident of the municipality (internal cultural announcement function). The waste collection
schedule was made available the largest number of times during this period (internal economic
function).
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6 CONCLUSIONS FROM THE STUDIES CARRIED OUT

Representatives of local government units used social media in various ways to inform the
audience about the epidemic situation in the country. One of the municipalities surveyed (the
municipality of Chodziez) published information on COVID-19 on the official profile of the
municipality only twice in 2 years. However, there is a clear increase in the number of pub-
lished announcements in the first and second year of the announced COVID-19 pandemic
compared to the previous period, which may indicate that the municipality authorities have
intensified communication via their Facebook profile as a result of the limited possibility of
direct communication with municipal stakeholders.

The other two municipalities surveyed reported more intensively on the epidemic situation
and initiatives related to the prevention of the spread of the coronavirus through social media.
Lubasz Municipality devoted more than half of its advertisements to this topic during the
period under review. Although the issue of COVID-19 was important for the rulers of both
municipalities, users showed their greatest commitment mainly to other issues. Among the
announcements that elicited the most reaction were occasional events of local celebrations,
greetings, including Christmas greetings, as well as information about important social
initiatives.

Observations of the surveyed social media profiles show that the greatest activity in the
form of “Like” reactions among users is caused by local events and initiatives, close to the
inhabitants of the region. Socially important information, including charitable, arousing great
emotions, is shared by users. The event in Lubasz municipality, which received a record
number of shares in the first year of the ongoing COVID-19 pandemic, was information
about abandoned puppies, and in the second year users shared information about the collec-
tion of donations for refugees from Ukraine.

7 RECOMMENDATIONS

Social media is based on the possibility of interaction, conversation between the parties. In the
case of territorial marketing, they give local governments an insight into the reactions of resi-
dents to taking action.

Due to the unregulated situation in Polish law regarding communication of local govern-
ment units using social media, it is recommended that local governments develop regulations
for the use of the medium, taking into account the preservation of the culture of discussion on
both sides — administrators and moderators as well as users — residents and other stakeholders.
Taking care of the quality of the discussion is in the interest of the municipality and taking
care of the image. In addition, it contributes to obtaining constructive opinions that can con-
tribute to initiating projects or making changes to the existing plans of the municipality.

Greater activity of residents on the social profiles of their regions also means greater
involvement in local issues and initiatives, which supports building the image of the municipal-
ity as acting dynamically and efficiently, with the support of residents who want to implement
economic or tourist ventures. Local government units of the municipality should more often
encourage users, including residents, to actively participate in creating the image of the region
on social media for the general social good and achievement of the municipality’s goals.
Administrators creating content for community profiles should create a space for two-way
symmetrical communication (Fraczek 2012), in which residents and users express their opin-
ions and views, as well as create future initiatives in which they can engage.

Moreover, in times of crisis, similar to the epidemic situation, known from the period 2020-
2022, the social media profile of the municipality can be not only a showcase of the local gov-
ernment, but also a channel for informing and supporting the local community in recovering
the sense of security lost as a result of the crisis. There are many crises to which municipalities
are exposed — droughts, storms and related technical problems, health crises, and finally
potential military threats — all need to be managed by informing and helping the local commu-
nity to deal with unexpected situations and preventing the danger of chaos and disruption. In
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addition, it is recommended to create messages on the social profiles of municipalities empha-
sizing their local or regional character, which promotes the promotion of places, their unique
character. Investors, when deciding on the choice of destination for their investment, outside
territorial conditions, check opinions about locations. The first verification of the location for
the investment can take place via social media, without the need to physically reach the destin-
ation. Similarly, tourists — when choosing a holiday region, they suggest themselves with the
recommendations of other users, verify the local accommodation offer, as well as regarding
local initiatives, concerts, exhibitions, to spend time in the atmosphere of relaxation.

The activity of users on social profiles of local governments is affected by the publication of
content important and exciting for the local community. Users who click the “Like” button
on Facebook are guided by the emotions triggered by the content they encounter. At the same
time, they show belonging to a community that identifies with similar values and ideas. Infor-
mation that users willingly share, and thus consciously promote on social media, are ads con-
taining elements of causality, incentives to take action, e. g. charitable aid. Social media users
are able to notify their network of contacts about a charity event or the need for intervention,
contributing, if not directly, then indirectly to the success of the initiative. A sense of action
encourages you to follow the content on your social profile later and to contribute using the
available features. Commenting on ads is the result of the need to share your own positive or
critical opinion about the content published on the social profile. Although potential criticism
from the commentator may be perceived by the rulers as unfavourable, in practice skilful
moderation of the discussion based on prepared rules can translate into new ideas, initiatives
or investments. Using the potential of social media provides a competitive advantage of the
municipality in the competitive battle for investors, partners, tourists, as well as new residents,
which directly translates into the financing of the municipality’s budget. Currently, social
media users are mainly 16-34 year olds, but widespread digitalization is affecting the broaden-
ing of the audience available on social media. Bringing discussions about the region’s initia-
tives to the Internet space gives the opportunity to engage residents in local initiatives and
helps them identify with the region’s brand.
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The rapidly changing socio-economic reality and the challenges of the 21st century resulting
from the dynamic development of globalization force modern enterprises to look for new
methods of competing on the market. One of the ways to determine the competitive position of
an enterprise is its strategic analysis. In this approach, the article is an attempt to present the
key methods and tools of strategic analysis of the company, extended by an analysis of the pos-
sibility of their use in practice. The article presents the basic issues and results of the implemen-
tation of the international Avatar project consisting in developing a method of providing public
services and developing customer service standards tailored to the needs of people with special
needs. The main objective of the project is to improve the functioning of local government units
by developing and implementing an innovative model of support for people with special needs.

The possibilities of increasing local government revenues depend to a large extent on the
efficient management of local government units, as well as on macroeconomic conditions and
unpredictable events that may significantly disrupt the process of economic and social
changes. The appearance of the Covid-19 pandemic in 2020, numerous restrictions related to
combating it, and the observed inflationary processes intensified by the war in Ukraine had
a negative impact on the activities of local governments in Poland, especially municipalities,
which account for over 75% of local government finances.

1 INTRODUCTION

The turn of the 20th and 21st centuries in Europe marked a period of profound polit-
ical and socio-economic changes. These changes were particularly notable in Eastern
European countries characterized by a centrally planned economy. The socio-economic
transformation involved systemic changes aimed at multifaceted alterations in the func-
tioning of the state, economy, and society. On one hand, there was a process of dem-
ocratization of public life, while on the other hand, the economy underwent systemic
transformation.

The late 20th and early 21st centuries brought far-reaching changes on a global scale,
including the emergence of numerous new and previously unknown phenomena that signifi-
cantly altered the operating principles of enterprises in the modern world. Although to a lesser
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extent, these changes also encompassed military-related phenomena, which had their impact
felt. However, in a broader context, uncontrolled economic transformations emerged, exem-
plified by the demographic crisis, particularly in terms of migration, on an unprecedented
scale since World War II. Given the emergence of potential threats and entirely new condi-
tions for the functioning of modern enterprises, the institutional regulation of issues related to
strategic building and development planning assumes new significance. Undoubtedly, to
ensure a sustainable competitive advantage in the global market, modern enterprises must
employ a wide range of available methods of strategic analysis, which must be continuously
modified in response to changing international circumstances. The 21st century also signifies
the emergence of dynamic changes in the functioning of enterprises, increasingly relying on
artificial intelligence and the learning of avatars and bots, representing a visible direction of
change in contemporary management.

2 STRATEGIC ANALYSIS OF THE ENTERPRISES - SELECTED METHODS AND
ANALYSIS TOOLS

Analyzing the dimensions of global competition in a context understandable in the 21st cen-
tury, two crucial aspects of contemporary rivalry should be emphasized: economic freedom
and positive market outcomes. These conditions can be presented in the form of three theses
(Zorska 1998):

1. Economic freedom is guaranteed only when individuals have alternative choices and
behavioral possibilities. Competitively organized markets precisely offer such alterna-
tives. Competition is increasingly perceived as a general objective of economic policy.
The competition system ensures economic freedom through the existence of
alternatives.

2. Information is critical for the ability to choose and decide from an individual point of
view. The informational function of competition encompasses two aspects simultaneously:
economic freedom and economic efficiency. Market competition ensures, above all, the
rapid dissemination of information and, importantly, prevents its concealment, withhold-
ing, or distortion.

3. Economic progress in highly developed economies depends significantly on the develop-
ment and implementation of technological advancements. This encompasses the modern-
ization of production techniques, the organization of plants and enterprises, the utilization
of new means of production, and the production of new or improved goods.

The natural state of a company in a market economy necessitates competition in response to
environmental pressures. Although the environment is a broad concept encompassing both
social and economic forces, the primary environment of a company appears to be the sector(s)
in which it competes. The sector’s structure strongly influences the definition of competitive
rules and the strategies that can be employed (Stankiewicz 2002). The intensity of competition
within the sector stems from its economic structure and extends beyond the behavior of cur-
rent competitors.

The five competitive forces - entry, the threat of substitutes, the bargaining power of cus-
tomers, the bargaining power of suppliers, and the rivalry among existing competitors - dem-
onstrate that competition within a given sector goes beyond the existing participants in the
game. The classic Porter model features (Porter 1996):

Strength No. 1: Competition within the sector.
Strength No. 2: Bargaining power of buyers.
Strength No. 3: Threat of substitutes.

Strength No. 4: Bargaining power of suppliers.
Strength No. 5: Threat of new entries.

RAEIR S N

All five forces together determine the intensity of competition in a given sector and its prof-
itability, and the strongest force or forces are decisive for formulating the strategy (Pier§cionek
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2011). Each of the competitive forces depends on certain economic and technical charac-
teristics of the sector. In today’s market economy, competition is the driving force of busi-
ness activity, presenting both great opportunities and threats for companies. The essence
of competition as presented above in the context of Porter’s model allows for the analysis
of the market environment and, ultimately, the assessment of competition in the sector
(Godziszewski 1999). Porter’s five forces model serves as an introduction to further in-
depth strategic analysis of modern companies competing in the global market. Among the
wide range of methods and techniques of strategic analysis, the BCG matrix holds the
utmost importance.

The BCG matrix is the most well-known, simplest, and most useful method for present-
ing a company’s product range — it is a portfolio analysis method. The name of the
method originates from the American consulting company Boston Consulting Group,
which was the first to employ this tool in 1969. Analyzing a company’s product portfolio
using the BCG matrix enables the assessment of the company’s development opportunities
and determination of its strategic position. Through the application of the BCG method,
company management can ascertain which products generate the highest profits, where to
invest, and identify the assortment that should be phased out. The structure of the BCG
matrix is as follows:

1. Question marks.

2. Stars.

3. Cash cows.

4. Difficult children (dogs).

Question marks - also known as dilemmas, these are scarce products with difficult-to-
determine possibilities. They have a low market share in a rapidly growing market.

Stars - these are products that require relatively large funding and typically do not generate
surplus. Investing in stars is highly profitable because of the high market growth rate and the
product’s competitiveness and development.

Cash cows - these are products that form the basis of the company’s operations. The
market growth is slow, but due to a large market share, they hold a strong and stable position.
These products generate high profits for the company.

Difficult children (dogs) — these are products that do not bring significant surplus and have
no prospects for development. For these products, the possibility of withdrawing from
a specific market sector should be considered as they consume excessive financial resources
while providing minimal income.

The presented BCG matrix should be associated with the product life cycle curve. The clas-
sic product life cycle consists of 4 phases:

1. Phase 1. Market Introduction. In the market introduction phase, sales are low and grow
slowly. Profit is zero. Both the product and the company are relatively unknown in the
market, which is why sales are growing slowly. Significant expenditures are required, which
will only pay off in later stages of product development. The company’s profitability is
very low, sometimes even negative.

2. Phase 2. Sales Growth. The sales growth phase is characterized by a rapid increase in sales
and profit, resulting from product acceptance and an increase in the number of customers.
Due to growing competition, product improvement is necessary.

3. Phase 3. Market Maturity. In the market maturity phase, sales reach a peak, followed by
a slowdown caused by market saturation or displacement by another product. This is the
period when the product is purchased by loyal customers, and the company maximizes its
profits.

4. Phase 4. Decline. The final phase is the declining popularity of the product. It is character-
ized by a significant decrease in sales and company profits as the product declines.

This situation arises from the fact that the product becomes less attractive over time, and
new or improved substitutes for the product appear in the market.
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However, the concept of the product life cycle curve, which is well-known and widely
used in the analysis of modern enterprises, is rarely combined with the BCG matrix con-
cept. Therefore, the introduction phase corresponds to the group of products referred to
as question marks. In practice, there is rarely certainty whether and when a particular
product will achieve market success, especially in conditions of increased market competi-
tion. On the other hand, the second phase - the growth of popularity - corresponds to the
stage of the product life cycle curve dedicated to stars. Therefore, stars are products that
are worth investing in, as it will result in an increase in their market popularity. The third
phase - maturity - reflects the group of products referred to as cash cows. Cash cows are
products that maximize the company’s profit and are clearly in the maturity phase. The
last stage is the decline in popularity. The natural situation in the market is the “aging”
of the product due to natural market processes. The consequence of product aging is
a decline in popularity and, consequently, withdrawal from the market - hence these prod-
ucts are referred to as question marks.

3 RESOURCE APPROACH TO MANAGEMENT

According to the resource-based approach, the source of a company’s success is the possession
and appropriate use of valuable resources and skills, including knowledge and competence
(Hamel 1994). Representatives of the resource theory of the enterprise focus on explaining
which of the resources owned by enterprises have the potential to provide them with
a competitive advantage and, consequently, enable them to achieve better economic results.
Strategic resources should be (Lockett, Thompson, Morgernstern 2009:9-28):

1. valuable,

2. rare,

3. inimitable,

4. properly organized.

In order for resources to be treated as the basis for an effective strategy, they should be
(Collis, Montgomery 2008:140-150):

1. hard to copy,

2. durable (long-lasting value),

3. controlled by the company, not its employees or suppliers,

4. difficult to replace with other resources,

5. better than analogous resources held by competitors
The resource competitive advantage of companies can also be described using the concept

M. Peteraf pointed four basic sources (Peteraf 1993:179-191):

1. diversity of organization,

2. limited mobility of resources in the market,

3. ex ante competition restrictions,

4. ex post competition restrictions.

The diversity of organizations is a consequence of the availability of resources and the abil-
ity to use them. The limited mobility of resources on the market results from:

1. physical constraints related to the location of resources,

2. the nature of the market that restricts the free movement of resources,

3. high costs of transporting resources,

4. decisions made by resource owners, including legal protection of intangible resources.
Limitations of ex ante competition mean that companies do not have equal access to know-
ledge about which resources will be the most valuable on the market. They result from the low
accuracy of forecasts and the selective sharing of information used for forecasting. Because
the knowledge of different companies-competitors is diverse, there are unequal opportunities
in access to resources, which affects the ability of some of them to gain a competitive advan-
tage. The last source of competitive advantage is the limitation of competition ex post, i.e.
difficulty imitation and substitution of the resources of the best organizations by other
entities.
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4 METHODOLOGY OF THE AVATAR MODEL: RESEARCH METHODS AND
RESULTS OF THE RESEARCH

In connection with the implementation of the international scientific project “Innovative
assistance model avatar for the carer of the elderly”, a pilot survey was conducted at the
beginning of 2020 (Masloch 2022).

The survey questionnaire consisted of a main part comprising 23 questions and a metric
with 4 questions. The main questions of the survey concerned two main areas. The first was
related to the assessment of respondents in the operation and service of applicants at public
administration offices. The second area concerned the expectations and requirements of cli-
ents regarding their service at public administration offices. The respondents’ habits were also
examined here, mainly in relation to computer skills and functioning on the Internet.

The pilot purpose was to verify the correctness (elimination of defects) of the assumed
research procedure: selection of the examined people and the research tool used (survey). It
was not used to verify hypotheses, but to provide information enabling the construction of
a good research plan.

The study was qualitative (questionnaire test) and was carried out in the form of a meeting of
people from a deliberately selected sample with the number N = 120. The pilot survey was carried
out using the conventional method (verification, among others, whether the examined persons
correctly understand all of the questions asked? Is the instruction attached to the survey clear for
the examined persons? Are there any missing answers in the survey?), Supplemented with cogni-
tive interview (suggestions for changes)/supplementing the scope and type of questions, analysis
of the target group of respondents). The avatar tool used is presented in Figure 1.

Legend: 1 — sensor; 2 — touch screen; 3 — Avatar; 4 — voice synthesizer.

Figure 1. Avatar tool.
Source: P. Masloch, The New Age of Management, Shineeks, Las Vegas, 2023, p. 107.

The research sample, due to the subject matter, was mostly elderly: 45% between 56 and 65
years old, 35% over 65 years old and the remaining 20% under 55 years old; 65% of the
research sample were women and 35% men; 60% of respondents had higher education, 20%
vocational, 15% secondary and 5% primary and 45% of the respondents are retired, 40% are
working, 10% are pensioners, 5% are unemployed. The sample size ensured statistical signifi-
cance of the results.

Statistical analysis showed that all study participants have ever used public administration
offices, but most of them (85%) used the services of a city, municipality or district office. The
remaining part used the services of the poviat eldership. In most cases (50%), the respondents
handle official matters several times a year (50%) or once every few years (25%); 10% of
respondents could not accurately determine the frequency, while 5% of respondents admitted

36



that they use several times a month, once a month or once a year. Next 10% of respondents
had a problem determining the frequency of using public administration offices. In addition,
40% of respondents said they had been in charge of official affairs in the last six months to
three years, 20% two months ago, 15% each month or last month, and 5% last week.

Then the respondents were asked about the type of matters they usually handle in public
administration offices. It was a multiple choice question: 40% of respondents said that they
handle matters related to waste management, location of landfills in the Department of Envir-
onmental Protection and replace the old ID card or produce an ID card in the Department of
Civil Affairs. About 20% of the respondents take care of matters related to social assistance -
allowances and other benefits in the Municipal or Municipal Social Assistance Center; tax
matters - tax payment, tax discontinuation etc. In the Tax Department and exchange of the
registration certificate, production of the proof - vehicle registration/deregistration of the
vehicle in the Communication Department; 15% of those surveyed deal with registration
issues - permanent check-in, check-out, etc. In the Department of Civil Affairs; cases related
to the issue of death and birth records, changes in civil status files in the Civil Registry Office
and matters related to obtaining water and legal permits at the Department of Environmental
Protection. 10% of the respondents arrange exchange of driving licenses, obtaining a driving
license at the Department of Communication and obtaining maps for agricultural subsidies,
obtaining information on spatial development plans, etc. at the Department of Geodesy and
Cartography; 5% of respondents arrange obtaining building permits at the Faculty of Archi-
tecture and Construction. None of the surveyed group indicated dealing with job search or
obtaining unemployment benefits at the Labor Office or registering a company at the Eco-
nomic Development Department.

5 CONCLUSION

Contemporary enterprises operating in the dynamic global landscape are compelled to priori-
tize their activities based on two fundamental aspects:

1. Implementing traditional, time-tested management strategies.
2. Exploring novel approaches in enterprise management and operations by harnessing the
latest technological advancements in the field.

Among the diverse array of solutions, the avatar tool stands out as a noteworthy example,
having undergone testing at two regional sites. Concurrently with the testing, surveys were
conducted to gather feedback on the project. Looking back, it can be asserted that this
innovative solution, known as the Avatar, was warmly received by local communities.
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The analysis confirms the impact of events related to the COVID-19 pandemic and the war in
Ukraine on the state of local finances and reduced financial stability of municipalities. This is
evidenced, among other things, by the reduced importance of tax revenues in the structure of
budget revenues and reduced investment activity.

However, trust is crucial for success, and financial institutions must prioritize data privacy,
security, transparency, and ethical conduct to build and maintain customer trust.

1 INTRODUCTION

Financial services organizations are at a transformational tipping point. Faced with fierce
market pressures throughout the industry nimble disruptors, complex regulations, digital native
customers, and the fallout of a global pandemic technology transformation is no longer merely
a competitive advantage, but an absolute necessity. The importance of digital transformation in
financial services cannot be overstated. The rise of digital technologies has fundamentally
altered how consumers interact with financial institutions, and has created new opportunities
and challenges for financial institutions themselves. Digital transformation enables financial
institutions to improve operational efficiency, enhance the customer experience, and create new
revenue streams through innovative products and services. Additionally, digital transformation
allows financial institutions to compete more effectively in an increasingly crowded and com-
petitive market, and to stay ahead of disruptive new entrants such as fintech startups.

Overall, digital transformation is a critical component of success for financial institu-
tions in the modern era. It allows them to stay relevant and competitive in a rapidly evolv-
ing landscape, and to better serve the needs of their customers in an increasingly digital
world.

Digital transformation in financial services refers to the process of leveraging technology
and digital capabilities to improve business processes, enhance customer experiences, and
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create new revenue opportunities for financial institutions. It involves the adoption of digital
technologies such as cloud computing, artificial intelligence, and blockchain to automate pro-
cesses, provide real-time insights, and enable more personalized customer interactions. Digital
transformation is essential for financial institutions to remain competitive in a rapidly evolv-
ing market and to meet the changing expectations of customers who increasingly expect seam-
less, convenient, and secure digital experiences when interacting with financial services.

In this perspective, we question ourselves:

What are the challenges and opportunities of digital transformation in the financial services
sector, and how does it impact businesses, consumers, and the economy in general?

To address this question, the study will be structured as follows: The first part presents the
literature review that allowed us to assess the existing knowledge and develop hypotheses; and
it will conclude with a final section.

2 LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

2.1 The importance of activities in the digital transformation of financial services

Financial services are essentially mechanisms that enable individuals and businesses to access
and utilize financial assets in order to achieve certain benefits or preserve the value of their
assets. These services are legally sanctioned and typically involve various types of financial
transactions that are carried out in the best interests of the consumers. Some common
examples of such transactions include lending, insurance, capital management, pension sav-
ings, securities trading, and money transfers. These operations are facilitated by various finan-
cial institutions, such as banks and other financial organizations that operate in the financial
markets. These institutions play a critical role in facilitating financial transactions and ensur-
ing the smooth functioning of financial systems, thereby contributing to the overall economic
development of a country.

2.2 Types of digital transformation in financial services

Digital transformation in financial services has resulted in significant changes to the industry.
There are several types of digital transformation in financial services, including process auto-
mation, data analytics, cloud computing, and artificial intelligence. Process automation
involves the use of digital technologies to streamline business processes, reduce costs, and
improve efficiency. Data analytics involves the use of data and analytics tools to gain insights
into customer behavior and preferences, as well as to improve risk management and fraud
detection. Cloud computing enables financial institutions to store and process data in
a scalable and cost-effective way, while artificial intelligence is being used to automate cus-
tomer service and create personalized experiences. The impact of digital transformation on
financial services has been significant, with online banking and mobile payments becoming
increasingly popular as consumers demand more convenient and accessible services.

Additionally, digital currencies such as cryptocurrency are becoming more widely accepted
as a means of payment, while blockchain technology is being used to streamline cross-border
transactions and reduce costs.

Overall, The impact of digital transformation on finance has been profound, and has funda-
mentally altered the way in which financial services are delivered and consumed. One of the
key impacts of digital transformation has been the shift towards online and mobile banking,
which has enabled consumers to manage their finances more conveniently and easily than ever
before. The ability to check account balances, transfer money, and pay bills from
a smartphone or computer has made banking more accessible and convenient, particularly for
younger consumers who are comfortable with technology.

In addition to online and mobile banking, digital transformation has also led to the devel-
opment of new financial products and services. For example, the rise of fintech startups has
led to the creation of innovative new products such as peer-to-peer lending, robo-advisors,
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and mobile payments. These products have disrupted traditional financial institutions, chal-
lenging their dominance and forcing them to adapt to changing customer preferences.

Digital transformation has also had a significant impact on financial operations and back-
office functions. The adoption of cloud computing has enabled financial institutions to store
and process data more efficiently, reducing costs and improving scalability. Additionally, the
use of data analytics and artificial intelligence has enabled financial institutions to gain
insights into customer behavior and preferences, as well as to improve risk management and
fraud detection.

Perhaps one of the most significant impacts of digital transformation on finance has been
the rise of cryptocurrency and blockchain technology. Cryptocurrency, such as Bitcoin, has
emerged as a viable alternative to traditional currencies, and is increasingly being accepted by
merchants and consumers as a means of payment. Blockchain technology, which underpins
cryptocurrency, is being used to streamline cross-border transactions and reduce costs, and is
also being explored as a means of improving transparency and security in financial
operations.

Overall, digital transformation has had a significant impact on the finance industry, enab-
ling financial institutions to improve operational efficiency, enhance customer experiences,
and create new revenue streams. While these changes have created new opportunities for
financial institutions, they have also created new challenges, particularly in the areas of cyber-
security and data privacy. Nonetheless, it is clear that digital transformation will continue to
play a key role in the future of finance, shaping the industry in new and innovative ways.

2.3 Challenges of digital transformation in financial services

While digital transformation has opened up new opportunities for financial institutions, it has
also presented significant challenges.

Legacy systems are a challenge for financial institutions during digital transformation.
Many financial institutions rely on outdated technology systems, which can be difficult to
integrate with new digital systems. Financial institutions must carefully manage the transition
from legacy systems to digital systems, to ensure that the transition is smooth and that there
are no disruptions to business operations.

Another challenge that financial institutions face during digital transformation is a shortage
of talent with the necessary skills to implement and manage digital systems. As the demand
for digital skills in the finance industry grows, financial institutions must compete with other
industries to attract and retain talent.

In addition to these challenges, financial institutions also face challenges related to regula-
tory compliance, vendor management, and customer adoption of new digital products and
services.

But the biggest challenges of all faced by financial institutions during digital transformation
is cybersecurity. As financial services increasingly rely on technology to deliver services, they
become more vulnerable to cyber attacks. Financial institutions must ensure that their systems
are secure, and that they have robust cybersecurity measures in place to protect against data
breaches and other security threats.

Data privacy is another key challenge that financial institutions face during digital trans-
formation. As financial institutions collect more data on their customers, there is a growing
risk that this data could be compromised or misused. Financial institutions must ensure that
they comply with data privacy regulations, such as the General Data Protection Regulation
(GDPR) in the European Union, and that they have measures in place to protect customer
data.

Which lead us to talk about the trust of the users

In the digital world, trust is essential to establishing and maintaining relationships between
financial service providers and their customers. Customers must be able to trust that their
data and money are safe and secure when using digital finance services. They need to have
confidence that the financial institutions they are dealing with are trustworthy and reliable.
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Moreover, trust is crucial in the adoption of new digital financial products and services.
Consumers are often hesitant to try new technologies or products without first establishing
trust in the provider. All these aspects affect the level of the digital trust, raising questions
related to the transparency and confidentiality of data, the validity and controllability of the
use of algorithms, and the impact of robots on job opportunities and employment.

Trust is considered to be able to minimize perceived risk thereby increasing consumer
commitment to service providers

2.3.1 Customer trust affects competitive advantage

Competitive advantage is a crucial aspect that businesses strive to achieve to remain relevant
and successful in their respective industries. The concept of competitive advantage revolves
around the idea of possessing unique capabilities, resources, and human assets that provide
a company with a superior position in the market. These unique capabilities or resources can
range from advanced technology, skilled labor, cost leadership, brand reputation, or intellec-
tual property rights, among others.

Achieving competitive advantage requires a strategic approach that aligns the company’s
internal strengths with external environmental opportunities. This entails a continuous evalu-
ation of the company’s capabilities, resources, and human assets, as well as monitoring the
external environment for potential opportunities or threats. Companies must also be willing
to invest in research and development, innovation, and talent development to enhance their
competitive advantage continually.

In conclusion, competitive advantage is a vital component of business success, and compan-
ies must continuously strive to achieve it. The concept of competitive advantage involves
leveraging internal strengths to respond to external environmental opportunities. As such,
companies must have a strategic approach that aligns their internal capabilities with external
opportunities to achieve sustainable competitive advantage.

2.4 The necessary strategies to enhance trust in an increasingly digital financial environment

In an increasingly digital financial landscape, building and maintaining trust is crucial. Several
strategies can be employed to enhance trust in this environment. First, ensuring robust cyber-
security measures is essential to protect customer data and prevent unauthorized access.
Implementing encryption protocols, multi-factor authentication, and regular security audits
can instill confidence in the security of digital transactions.

Second, transparent communication and clear disclosure of terms and conditions are vital.
Financial institutions should provide comprehensive information about their digital services,
including privacy policies, data handling practices, and any potential risks involved. Transpar-
ent communication helps to establish trust and ensures customers have a clear understanding
of how their information is used and protected.

Third, regulatory frameworks play a significant role in fostering trust. Governments and
regulatory bodies should establish and enforce strong data protection and privacy regulations
specific to the digital financial sector. Clear guidelines and standards can enhance consumer
trust by demonstrating that industry practices are regulated and monitored.

Fourth, investing in customer education is important. Providing educational resources on
safe online financial practices, such as recognizing phishing attempts, creating strong pass-
words, and being vigilant against scams, can empower customers to protect themselves in the
digital realm. Increased financial literacy can build confidence and reduce vulnerability to
fraud.

Lastly, actively addressing customer concerns and feedback is crucial. Establishing respon-
sive customer support channels and promptly resolving any issues or complaints contributes
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to a positive customer experience. Open dialogue and responsiveness demonstrate
a commitment to customer satisfaction and help build trust over time.

By implementing these strategies, financial institutions can reinforce trust in an evolving
digital financial landscape, providing customers with a secure and reliable experience while
fostering long-term relationships based on confidence and peace of mind.

3 CONCLUSIONS

This article analyzes the set of forces driving the global financial system toward a period of
radical transformation and explores the transformational challenges that lie ahead for global
financial intermediaries. It is explained how these challenges derive from the newly emerging
post-crisis structure of the market and from shadow and digital players across all operations.

The successful integration of digital technologies necessitates a comprehensive change man-
agement strategy, ensuring that employees are equipped with the necessary skills to navigate
the evolving landscape and deliver exceptional customer experiences.

Above all, nurturing trust is paramount. By prioritizing data security, transparent commu-
nication, and exceptional customer experiences, financial institutions can cultivate trust in the
digital realm. Only by establishing and maintaining trust can financial services truly harness
the full potential of digital transformation, fostering lasting customer relationships and pro-
pelling the industry toward a more prosperous future.
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Over the past two decades, banks have intensified their digital transformation and investment.
Between the metamorphoses of bank branches and the development of new digital services, pro-
jects to improve their profession and the customer experience are multiplying. The digital trans-
formation of banks is not just a trend, it responds to the new structural and strategic challenges
facing the sector. However, on this transformation path, the bank still faces competition from
shadow banking and digital transformation obstacles. This article aims to present a brief synthe-
sis of the literature on the main developments induced by digital technology in the banking
sector. We outline this ongoing transformation in the analysis of the case of the Fintech Lenddo
which introduces an innovative banking paradigm based on the analysis of big data and the
application of artificial intelligence allowing more banking inclusion. It can serve as a roadmap
for banks interested by the implementation of the psychometric approach. It also allows a better
understanding of digital transformation and its impacts from an organizational perspective.

1 INTRODUCTION

In an ever-changing environment, each company is constantly competing to ensure its sur-
vival. With the emergence of digital transformation (DT), this challenge is even greater. Shak-
ing all industries, digital transformation induces significant changes in processes,
organizational culture, workflows, and core businesses, nearly all organizational aspects
(Mahboub and Sadok, 2023).

Digital transformation describes the changes and developments that affect the activities,
processes, skills, and especially the organizational culture of companies through digital tech-
nologies (Mahboub and Sadok, 2022: 203-214). It affects five stages according to the level of
maturity: products and services, technologies and innovation, people, organization, and the
environment (Capgemini and MIT, 2023). The latter organizes companies into five categories
based on their digital status: waiters, impressionists, outsourcers, integrators, and transform-
ers. The first category sees digital as an abstract concept, resulting in late action as they are
always in wait-and-see mode. Impressionists, on the other hand, have a misconception of digi-
tal leading to ineffective choices. The Outsourcers category includes companies that choose to
focus on their core business and therefore delegate the digital implementation mission to an
intermediary, while the Integrators include new methods and knowledge into the company
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structure without managerial or cultural development. Transformers represent the highest
level of digital maturity, as these companies apply the five levers to achieve optimization. The
MIT and Capgemini model presents a further classification of companies’ digital maturity by
industry: Beginners with an immature digital culture and a reduced application; Fashionistas,
applying digital in silos but with an underdeveloped culture and organization while the Con-
servators have a clear vision and master the use of digital. Finally, the Digirati category has
centralized governance and an advanced application of digital guarantying high added value
(Capgemini and MIT, 2023).

As one of the most digitally impacted industries, the banking sector continues to invest and
transform using digital to succeed in this endeavor. However, this transformation has advan-
tages and disadvantages. Among the banking tasks most impacted by digital transformation,
the method of risk assessment and analysis is undergoing a major revolution thanks to big
data and the applications of artificial intelligence. This practice remains of great importance
for banks given its impact on performance, canvassing, and customer knowledge (Fishelson-
Holstine, 2004; Hermes and Lensink, 2007; Ibtissem and Bouri, 2013; Sharma and Zeller,
1997). In addition, this new banking approach to valuation optimizes the decision-making
process by reducing human biases impacting the loan decision (De Cnudde et al., 2019),
reduces the cost of recovery, minimizes losses and insolvency risks, and improves the quality
of the loan information (Min and Jeong, 2009; Han et al., 2020: 2874-2878). However, this
change of process in the core business of the bank also has limits and biases (Han et al., 2020:
2874-2878).

Despite the important advance in research on digital transformation (DT), its impacts in
practice and definition remain fuzzy (Verina and Titko, 2019). Moreover, research on behav-
ioral credit scoring are limited (Mufioz-Cancino et al., 2023).

Thus, this article aims to contribute to a better understanding of the impact of digital trans-
formation by analyzing two points: the first one deals with the main impacts of digital trans-
formation on the banking sector, and the second allows us to conclude whether this
transformation is more of an opportunity or a peril. In addition, it provides an overview of
the main application of psychometric analysis approach on several levels, which can serve as
a guide for future research and applications.

To answer these two important questions, this work will first present an overall analysis of
the changes induced by digital technology. In a second step, it will be a question of deepening
one of the essential points in the banking digital transformation which is the process of credit
evaluation and analysis. Finally, we will end with a case study on the fintech Lenddo and its
applications to illustrate the benefits and mistrust of this ongoing digital revolution. In this
sense, our work remains among the rare works outlying the state of art of both theoretical
and empirical research, especially in terms of psychometric scoring models.

2 FROM TRADITIONAL BANKING TO ITS DIGITAL FORM: THE BANKING
DIGITAL TRANSFORMATION

The emergence of new fully digital banking competitors is pushing traditional banks to
reinvent themselves, to completely rethink the user experience, and to deliver new digital
offers more quickly while controlling their costs (Benkhayat, Manouar and Sadok, 2015, 172-
178). These changes led to the appearance of a new form of banking: digital banking. It is the
process of “enabling banking transactions by the realization or presentation of information
via the Internet, mobile, ATM, and similar technology-based channels through digitizing
information using technology” (Bozkus Kahyaoglu, 2021).

Determined to maintain the relationship with the customer in the face of neo-banks, fintech,
and Bigtechs, banking establishments are forced to review their strategic positioning and
reconfigure their operational processes by increasingly resorting to digital technology.

However, this change in the business process of banks has the advantage of making the cus-
tomer relationship closer with faster and easier access to operations, simplification of tasks,
reduction of costs, and refocusing on the core business since account opening, transfer, and
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other operations have been automated. But on the other hand, this digital paradigm also pre-
sents a threat given the security constraints and rapid and unlimited access to information
allowing comparison and banking transhumance. All these changes require investments and
therefore additional financial costs. In addition, the DT of the banking industry requires
organizational development focused on greater openness, strengthening training, recruitment
and motivation of strategic skills, and responding to new IT needs and risks (El Alami,
Sadok, Elhaoud, 2015: 1-5).

These challenges that traditional banks must overcome represent a major threat taking into
consideration the breakthrough of Fintechs and GAFAM in the banking sector (Fayon, 2018:
309). These new competitors have immense advantages such as access to massive data, the
scalability of their model, and the competitive cost price (Philippon, 2017: 173-205). These
levers allow them to distinguish themselves by quality, speed of file processing (Fuster et al.,
2019: 1854-1899) as well as the transparency and convenience of the process. The develop-
ment potential of this competition between this new technological version of banks and trad-
itional banking is measured in the literature by two key criteria (Weill, 2019: 181-192,): the
H statistic and the Lerner index providing information on the market power of a company
compared to its competitors, or a sector compared to another tending to replace it.

However, this ongoing change in the banking business process is not the first of its kind; the
banking sector is renowned for being one of the first to invest in technology each time an
innovation emerges: the implementation of ATMs, smart cards, software, and information
systems, traditional banks were always at the forefront of innovation and technological imple-
mentation. Except for the one currently underway, it is radical in the sense that it introduces
competitors likely to take the lead if they manage to produce secure services (Casalo, Flavian,
and M. Guinaliu, 2007: 1-17; Yoon and Barker Steege, 2013: 1133-1141), practical, of quality
(Broderick and Vachirapornpuk, 2002: 327-335.), cheaper (Gerrard et al., 2006: 160-168),
more ergonomic (Mallat, 2007: pp. 413-432), more accessible (Estrella-Ramon, Sanchez-
Pérez, and G. Swinnen, 2016: 1072-1092; Kesharwani, 2020; Luo et al., 2010: 222-234; Xue,
Hitt and Chen, 2011: 291-307), and generating added financial value (Verissimo, 2016: 5456
5460).

Based on these elements identified in the literature, this digital transition in progress within
the banking sector is succeeding in reforming its most profound aspects: its functioning, its
organization, its interactions, and its products. All the components of the banking profession
have undergone modifications. But it does not stop there, because the banking professions are
also evolving.

A total and exhaustive prediction of future banking professions is certainly not easy to pre-
dict in light of the emergence of artificial intelligence. However, two main categories of profes-
sions will be strongly impacted by digital transformation: administrative management
operations and professions related to customer services.

As one of the most obvious impacts observed on banking services, digital transformation is
changing the core business of banking, namely the process of credit analysis and risk
assessment.

To decide whether or not to allow credit, banks rely on the rating approach. Traditionally,
the scoring method consists of a judgment approach relying on banking analysis of financial
ratios taken from customer experience (Van Gool,et al., 2009; Sadok, 2021: 21). The literature
abounds in the analysis of this method of the loan based on the historical relations of the cus-
tomer (De Cnudde et al., 2019: 353-363) to reveal its advantages and its disadvantages.
Among the major disadvantages of this method is that it benefits those who already have
a favorable financial history (Sadok, 2021: 21), contrary to Potential customers with no finan-
cial history or beginners who are often discriminated against (Schreiner, 2003). Moreover, the
sort of client depends on the loan officer’s point of view which may be negative, not due to the
eligibility of the client but only due to the borrower’s bad mood! This method leads therefore
to an increase in the unbanked population and therefore excludes many clients, reducing the
performance and the bank’s outcomes (Goel and Rastogi, 2021). Another type of lending is
the group—based lending in which social capital is used to base the final decision (Sharma
and Zeller, 1997: 1731-1742). This social capital represents “features of social organization
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such as networks, norms, and social trust that facilitate cooperation and coordination”
(Putnam, 1995: 65-78). The loan officer uses this social capital as peer pressure to detect any
sort of asymmetric information or moral hazard (Hermes and Lensink, 2007: F1-F10. How-
ever, this method is limited since it doesn’t allow the use of statistical scoring due to the lack
of individual risk data (De Cnudde et al.,2019: 353-363).

Due to these limitations of traditional scoring, and with the raising development of tech-
nologies and digital transformation, some modern approaches to scoring emerged. This
modern approach doesn’t rely only on balance sheets (Min and Jeong, 2009: 5256-5263) or
sociodemographic factors (Hand, Sohn and Kim, 2005: 684-690), but integrates “alternative
data” to overcome the limits of the traditional method with the help of artificial intelligence
and Big data, through a psychometric approach. For a better understanding of this new para-
digm, the next section exposes Lenddo’s method of using psychometric analysis, with the help
of artificial intelligence, for loan decisions.

3 THE NEW SCORING APPROACH: LENDDO CASE STUDY

Nowadays, we can see the emergence of many interesting technologies. Among the latter,
artificial intelligence (AI) remains one of the most powerful tools shaking all industries and
life aspects in the worldwide area. In this sense, the financial sector seems to be a hard-hit
industry but has also made a significant investment in this direction. Indeed, the emergence
of digital transformation and Robotic Process Automation (RPA) highly impacted the
banking industry, which led to new trends such as GAB, Fintechs, and artificial intelligence.
The shifting pace of change resulting from this digital adventure and its technologies is more
illuminating in the area of credit analysis (Figure 1), which will be the core point of our
coming analysis.

! . )

Scoring- Traditional Psychometric-modern
method method

Figure 1. The scoring logic shift in the era of digital transformation.
Source: author’s contribution based on several scientific papers

Traditionally, allowing or not credit is based on qualitative variables (income, nature of the
activity, assets, and customer bank relations) supplemented by statistical risk assessment
models. Thus, the decision is made based on a technical approach through the scoring. The
latter discriminates against many companies by describing them as eligible for loans. How-
ever, the Al emergence increases financial inclusion through a big data enrichment analysis
which improves the allocation of credit. Additionally, it allows significant productivity gains,
in data pre-processing, data management, and modeling for decision-making (Sadok, Sakka
and El Maknouzi, 2022; McCanless, 2023). The modern Al credit allocation approach
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integrates information derived from social media networks into its analysis database, allowing
a good default prediction, reaches out to more clients, reduces default rates, and optimizes
organizational performance (Mufioz-Cancino et al., 2022.; Bjorkegren and Grissen, 2020:
618-634).

If banks base their decisions merely on scoring and risk assessment methods, they will
surely miss a valuable customer portfolio: the “missing middle” segment. This segment con-
tains clients with credit needs higher than microfinance and lower than the minimum required
by commercial banks. As an example of the scoring’s financial exclusion, influencers may not
have genuine assets or a fixed income, but they can certainly be creditworthy customers and
repay their loans. For example, influencers may not have genuine assets or a fixed income, but
they can certainly be creditworthy customers and repay their loans. Additionally, inadequate
loans represent another limit of traditional banking since the latter offer credits with discrim-
inatory conditions or too small loans insufficient to fuel business growth (Alibhai, Buehren
and Papineni, 2018). It is these kinds of limitations of banking institutions that FinTech capit-
alize on to develop their strengths. These new institutes are crossing the limits of banks to
develop their competitive advantages, thus offering high-quality and lower-expensive financial
products.

To overcome this limitation with support from digital investment, a new approach to credit
distribution is arising. Lenddo Entrepreneurial Finance Lab (LenddoEFL) developed
a modern method that is based on psychometric tools rather than business plans or traditional
financial statements. This method judges the client’s attributes based on the locus of control,
impulsiveness, fluid intelligence, confidence, conscientiousness, and delayed gratification. The
Lenddo method is based on a self-administered test (duration of 45 minutes) to judge the cli-
ent’s ability to get a loan.

The psychometric credit scoring method improves financial inclusion and performance
through the integration of alternative data (Azma et al., 2019: 188-200), mostly unused by the
banking industry. These alternative data include additional information derived from social
media (De Cnudde et al., 2019: 353-363; Hendricks and Budree, 2019: 157-169), web brows-
ers, mobile phones (Agarwal et al., 2019), point-of-sale transaction devices, and utility pay-
ments. These specific data provide the loaner (mostly Fintech) with a better understanding of
the client’s character traits, networks, and creditworthiness, but also reduce information scar-
city through their integration in the decision-making analysis. Additionally, these alternative
data have strong predictive power and availability (Alibhai et al., 2018). In general, these
alternative data are divided into three categories: the broader/mobile footprint data that
involves downloaded applications and their number, and the mobile operating system type,
the social footprint including social applications, number of contacts, number of calls and
SMS and their length, the preferred social network for logging in the lender’s apps, and deep
social footprint data that captures information derived from call logs pattern (Agarwal et al.,
2019).

Since the borrower’s character remains a determinant of loan repayment, several
researchers took the adventure to understand the client’s personality and proved that the
latter is translated into measurable traits such as locus of control, impulsiveness, confidence,
delayed gratification, fluid intelligence, and conscientiousness (Schreiner, 2003; Ogeisia et al.,
2014). However, banks have already understood the impact of the client’s character on credit-
worthiness but were unable to translate the personality side into a clear set of information to
assess risks (Van Gool et al., 2012: 103-123). Thus, fintech and especially Lenddo’s team have
successfully resolved this limitation through their proposal.

Lenddo applied the psychometric approach in the Ethiopian context. Their experience
showed the major role of psychometric assessment in credit prediction and risk management
(Alibhai et al., 2018).

The psychometric credit scoring method (Figure 2) is based on a test on a mobile device or
a tablet. The results are uploaded by the lender who receives the client’s score and relative risk
after data processing. If the client goes beyond the bare minimum score, he can use his/her
score as collateral to obtain a loan and even qualify for a larger credit.
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The client fills in the The borrower uploads The lender receives a The client receives a

answers to the test the test answers then triple digit score loan if his/her score
TS the automated tool reflecting the exceeds the threshold
processes them customer's relative risk level

Figure 2. The psychometric approach process.
Source: (Alibhai et al., 2018).

After collecting all the required data, artificial intelligence processes these data to provide
the borrower with predictive information to implement and justify the decision made. The
data collection and processing stage relies on advanced machine-learning tools that support
predictive algorithms. These algorithms back on rich databases pulled from Twitter, Linke-
dIn, Facebook, Instagram, Android, Gmail, and other databases.

4 THE PSYCHOMETRIC CREDIT APPROACH: EMPIRICAL EVIDENCE

Given its important added value, some researchers took the adventure to implement Lenddo’s
innovative approach in several contexts. Agarwal and al (Agarwal et al., 2019) used alterna-
tive data collected from the applicant’s mobile phone (social footprint). These data concern
social connections, the number and types of applications downloaded, and call logs. Their
idea was to verify if this new approach can replace the traditional scoring method, and its
impact on financial inclusion. After testing the psychometric approach in India, their results
show that the alternative data improve default prediction, and outperform the credit score. In
addition, this method increases access to a large wide of clients, especially those with low
income, improving thus financial inclusion.

Other researchers went further than a simple application of the psychometric approach by
proposing their own model. For example, Hendricks and Budree (Hendricks and Budree,
2019: 157-169) focus more on the presence of collateral and its substitutes in South Africa to
develop a best practice conceptual model credit scorecard. Their model relies also on the cli-
ent’s credit score, social media, psychometric score, and mobile credit score.

Wei and al (Wei et al., 2014) analyzed the impact of network use on customer score accur-
acy and tie formation. The authors propose several series of models for different cases. Their
findings show that fewer ties with similar partners improve the individual’s score. It shows
also the impact of the social network change on credit scores. However, social exclusion
improves the low-type members’ creditworthiness. Additionally, the authors investigate the
performance of this shift and find that “when people have an above-average chance of interact-
ing with others of similar creditworthiness, then network ties provide additional reliable signals
about a consumer’s true creditworthiness”.

In 2022, Munoz-Cancino and al (Mufoz-Cancino et al., 2022) used data extracted from
a Latin American bank. They create 12 datasets on a period of 12 months that were analyzed
with the help of Big Data. Their study aims to understand the creditworthiness assessment
performance each month after obtaining the first credit for a year. Their results show the con-
tribution of borrower’s history, social interactions, and loan repayment factures in credit scor-
ing performance enhancement.

Based on the current review of theoretical and empirical works, the psychometric credit
approach shows its great importance. The latter allows access to financial services and loans
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to underprivileged recipients, especially the underbanked and especially low-tech and low-
literacy clients. Therefore, their contextual conditions don’t serve as an exclusion criterion as
is the case for the traditional approach, but rather a strength for their application. The inte-
gration of this new method in the banking industry will improve its competitiveness and pro-
vide solutions for traditional scoring limitations. Despite these interesting findings, the
psychometric method seems far from being an alternative approach to the traditional credit
scoring approach in the few coming years, but rather a completion due to its limits.

Indeed, its opacity does not allow us to understand or control the variables or the process
behind it. This obscurity threatens the quality of predictions and banking regulation.
The second risk is in terms of liability in case of harm in a self-managed financial system.
Moreover, by using private data from social networks, does not Al exceed the privacy limits
of customers? In addition, the psychometric test can be manipulated (Bernards, 2019: 815-
838), but impacts also employment. Moreover, this method is hard to apply in countries with
a high level of resistance and lack of confidence in technology such as Morocco. Also, if the
bank uses social media data as the basis for its final decision, it can therefore support a big
risk since these data change rapidly (the decrease of followers or a cybercriminal attack on an
Instagram account for example). Greenfield is beneficial in this sense since it will allow to get
rid of all the constraints and start all over again based on an innovative approach in a new
environment or the adoption of white-label banking machines to choose a local branch
between several banks.

5 CONCLUSIONS

With the evolution of the fourth industrial revolution, and the emergence of strong competi-
tors such as Fintech, the banking sector finds itself in a hard situation. Between the necessity
to adapt to continuously-changing customer needs, to adopt recent technologies, and to con-
duct radical organizational changes, banks are faced with huge investments and efforts to
make. Indeed, digital transformation has impacted also the core business of banks, on several
levels. As an example, an important shift in the scoring approach arises, moving therefore
from the traditional method based on risk assessment and guarantee logic to psychometric
analysis. The latter uses alternative data for better predictions and the improvement of the
decision-making process. By introducing these new data, more clients are served and become
eligible for loans. It improves, therefore, organizational performance, increases financial inclu-
sion, and reduces the unbanking category. However, the latter has some limitations such as
privacy concerns, and opacity. In general, we can say that this new scoring trend has a double
facet and must be considered by the banking industry with careful attention. In addition,
investing in the application of this new method requires interesting investment in terms of
infrastructure and technologies, employee training, resistance reduction, cultural change, and
organizational adaptation. Digital transformation represents therefore an opportunity for the
banking sector, but only to those who master it and have enough resources to invest in it.
Otherwise, this paradigm will be a pitfall if the company isn’t agile enough to convert this
adventure into her interest.

Generally, digital-induced investment is considered beneficial if it improves the company’s
positioning and market share through a strong focus on customer loyalty, increases the com-
pany’s overall performance, facilitates tasks, and results in a better working climate. .. How-
ever, each bank has its unique picture of the success of digital-induced investment according
to its specificities, context, resources, efforts deployed, and others.

To obtain the best results from the digital transformation of the baking sector, it is import-
ant to opt for partnerships, especially with FinTechs. This is beneficial since banks can take
advantage of FinTech’s expertise and mastery of niches and other areas while ensuring a win-
win relationship. Moreover, the phenomenon of the digital divide, representing the disparities
in access to ICT, either because of age, incompetence in terms of internet usage, lack of tools,
or culture, especially for women and seniors, must be taken into consideration as it represents
a part of the untapped consumers to whom an explanation and motivation for digital are
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required. Optimizing the use of chatbots through a reinforcement learning approach is also
interesting as well as the use of ghost codes allowing to get money by using Self-service Bank-
ing with the help of the application which is an ideal solution for the case of bank card loss or
environmental insecurity.
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Maritime containerized shipping have been recently challenged by stochastic shocks, such as the
Covid -19 pandemic clearly indicating shortfalls and weaknesses of global maritime containeriza-
tion flows. The aim of the paper is to present a holistic analysis of factors that globally affect the
potential for further development of containerized shipping. The entire research design comes as
an attempt made at identifying the main determinants, building and testing a new tool for develop-
ment comparison. The results are presented as a combined matrix of the eight main determinants,
key factors and indices and a radar chart for a better comparison and synthesis. Moreover, there
is a potential for further utilization of the presented matrix and adopted methodology as a univer-
sal tool that will support management in the field of the expected architecture of global container-
ized shipping after absorption of any global shocks, that can be expected in the years to come.

1 INTRODUCTION

Containerized transport comes as a fundamental sector in almost every country in the world,
thus containerized shipping is a global sector and a part of a global supply chain to most
industries (Review of Maritime Transport 2019). Identified in contemporary literature, the
key factors (determinants) of development of containerization in maritime transport are: the
dynamically changing market and geopolitical environment (illustrated by the relations
between North America, Asia and Europe, referred to as “the triad regions”) (Jackson, n.d.),
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advancing internationalization and standardization of trade relations (based on such stand-
ards as Incoterms or ISO for containerization) (Becha et al. 2020), globalization of inter-
national trade (measured by the growth of the foreign trade volumes) (Ghosh 2020; Papava
and Chkuaseli 2021; WTO 2020), the specific role of maritime transport in international trade
(accounting for 90% of the volume of transported cargo) (Notteboom et al. 2021; Madhav
et al. 2017; Menhat et al. 2021; Danelia 2021), universality of information technology (IT),
information and communication technology (ICT) in telematics systems (Kim et al. 2022;
Matczak 2013) and pressure to protect natural environment, including the concern about zero
emission transportation processes (decarbonization of shipping and port/terminal operations)
(Cullinane and Yang 2022; Lindstad et al. 2021; Cullinane and Haralambides 2021).

All these factors had been monitored separately and controlled against potential risks and till the
end of the year 2019 nothing suggested an incoming catastrophe. In 2019 the development of con-
tainerized cargo transport free from any significant risk was dramatically interrupted by the risk fac-
tors of stochastic nature, such as the Covid-19 pandemic (Millefiori et al. 2021; Yazir et al. 2020).

The main objective of this study is to evaluate the largest possible set of determinants that
can affect global containerized shipping in the light of deep shocks that have recently occurred
to the global economy and also to elaborate on the eight main determinants by synthesis. This
research study has been particularly aimed at verifying whether a holistic analysis and system-
atic identification of the key factors can help in the comprehensive analysis of the condition of
containerized shipping. The entire research has been also conducted in order to test and verify
a working hypothesis stating that it is possible to assess the condition of development of mari-
time containerization and its current status and also to identify trends that can occur in the
future with the use of a tool specifically dedicated to this purpose.

Taking the presented hypothesis into account, another aim of the research has been to evalu-
ate if the originally constructed and developed matrix of determinants/factors, including its
graphical presentation (a radar chart), can be a useful tool for the assessment of developmental
capabilities of containerized shipping and also a tool for predicting its future potential. This
study is distinct from the previous ones as it examines widely all the aspects and determinants
identified as a whole (one matrix) in much more a holistic approach, focusing not just on one
selected factor but on a set of factors combined into one tool. In addition, it clarifies and intro-
duces a methodology for the calculation of each factor describing the eight main determinants.
Through this, in the future it may be possible to evaluate the status of the potential of maritime
containerized transport as a whole on a yearly, quarterly or even monthly basis.

Taking the entire structure of the presented paper into account, Section 2 presents the main
tools applied during the research that refer to the analysis and synthesis, the concept of applying
indices based on the LPI, Delphi methods applied to assess weights and a radar chart as one of
graphical methods used for presenting study results. Section 3 comes as a presentation of all the
stages of the entire research, by providing a synthesis of the existing trends and challenges. In Sec-
tion 3 the main determinants are identified (presented as Det 1-8) and subsequently two main fac-
tors (F1, F2) are assessed, clearly indicating the nature of the particular determinants;
Subsequently, a matrix of determinants (Det 1-8) is presented, the factor volumes (F1-F2) are
introduced and the Indices are calculated according to the formulas adopted for the years 2018-
2020 (2018=100). Finally, Section 3 provides the results of the entire research study in a graphical
form (a radar chart), allowing the Authors to point out that Det 8 (the capabilities for further
digitalization and computerization of maritime and container operations) becomes one of the
most important and most promising determinants of further development of maritime container-
ized transport. The research findings have also proved that the presented analysis - utilizing (Det
1-8) - comes as an original and promising research tool for providing a holistic analysis of deter-
minants driving the development of containerized shipping.

2 AN OVERVIEW OF THE LITERATURE

Since the outbreak of the Covid-19 pandemic in China, global economy and logistics supply
chains have been seriously disrupted (Al-Mansour and Al-Ajmi 2020). The Covid-19 pandemic
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has considerably affected global economy in terms of the global economic growth (Jackson n.
d.; Mishra 2020), world trade (Global Trade Rebound, n.d.; Report on G20 Trade Measures
2020), economic development (The World Bank 2022; Naseer et al. 2023) and new challenges to
economic/financial/protectionism policy (Global Financial Stability...n.d.; Jackson, n.d.;
Annual Economic Report 2020). This crisis also caused various ramifications in the container
market, however, this time the situation was very different from the previous one, since it
involved an external shock that rapidly impacted all the elements of global supply chains
approximately at the same time (Notteboom et al. 2021), exposing all the weaknesses of mari-
time containerized cargo transport so far hidden from the global audience (Miler et al. 2022).
Notteboom et. al (2021) proves that the impact of the shock caused by the Covid-19 pandemic
on ports and the shipping industry was mitigated by strategic operation of shipping companies
that quickly responded to a decrease in demand and implemented the means of throughput con-
trol. Those means became specifically important from April to June 2020, when carriers with-
drew up to 20% of their transport capacities along the main trade routes because of empty
sailings and cancellation of services. Millefiori L.M. et al. (2021) also confirm that in their
research, indicating an unprecedented decrease in maritime mobility observed in all the categor-
ies of merchant shipping during the initial period of the pandemic and subsequently its increase.

In the field of services offered by container ports, after the stagnation during the first half of
2020, a spectacular revival in demand for port services was observed in the second half of 2020.
Numerous ports reported record volumes of cargo handling in September, October and Novem-
ber 2020 (Cullinane and Haralambides 2021). The research presented by Guerero at al. (2022)
indicate that very large ports and also smaller ones that are provided with numerous feeder con-
nections handled the crisis better than other ports. It seems that smaller cargo handling hubs have
suffered most. The situation in the market of containerized transport has already improved in the
post-pandemic period, as it is indicated by the fact that ship owners have been expressing higher
demand for container vessels and for production of new containers (Youd 2021).

It should be emphasized that the results of scientific research (Notteboom et al. 2021; Pela-
gidis, Haralambides 2020) indicate high resilience of shipping companies and of terminal and
port operators to the effects of the Covid-19 pandemic in a short time. Nevertheless, it has
been also possible to observe negative effects of the pandemic on the developmental capabil-
ities of containerized shipping in a short time.

As identified in literature, the most significant weaknesses involve delays observed at sea
ports (Merk et al. 2022; Beskovnik et al. 2022; Mankowska et al., 2021), shortage of empty
containers (repositioning problems) (Youd 2021; Abdelshafie et al. 2022), inflexible manage-
ment of the capabilities of the container vessel fleet, especially during the initial stage of the
pandemic (Notteboom et al. 2021; Cullinane and Haralambides 2021; Millefiori et al. 2021),
low coefficients of automation, robotization and digitalization of processes in maritime con-
tainerized transport (Kim et al. 2022; Xu et al. 2021; Choi 2020).

During the post-pandemic period, the first research studies of a more comprehensive character
started to appear to discuss the necessity of changes to be done to the organization of logistics
supply chains based on containerized shipping. They present suggestions referring to rethinking,
redefinition and reconstruction (Raj et al. 2022). However, so far there have not been any research
studies presenting a concept of a holistic methodology for assessing the condition of maritime con-
tainerized transport, its developmental capabilities and possibilities to provide a systematic evalu-
ation of emerging trends and threats (including external risks). Hence, it is advisable to undertake
scientific research referring to the cognitive gap that has been already identified.

3 RESEARCH METHODS

After the exposition to a number of stochastic shocks, such as the pandemic, the Authors believe
that it is necessary to provide a tool for a comprehensive analysis of the condition of container-
ized transport — a tool that will present the entire specificity of the industry in a holistic way
(Song 2021; Bentaleb et al. 2021) in order to manage its developmental capabilities and to pre-
pare the sector for absorbing other shocks that will certainly occur in the future.
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The contemporary scientific achievements and literature do not provide any tools compris-
ing such a wide scope of assessing developmental capabilities of containerized shipping
(Wang et al. 2022), integrated under one research methodology, as it is in the case of the deter-
minant matrix discussed here. Hence, both the scope of the tool presented in the paper and
the methodology for identifying the description factors, including the originally developed
methodology of calculating Indices (Gorajek 2021; Handbook on Constructing Composite
Indicators. Methodology and user guide 2008), are of innovative nature. The methods applied
in the research include the analysis of available literature (Onwuegbuzie et al. 2015) and the syn-
thesis (Paré et al. 2015) that come as tools allowing the Authors to identify the determinants (Det
1-8). The next part of the research refers to the methodology based on the LPI concept (Logistics
Performance Index) (Arvis et al. 2018), applied to design and conduct processes of factor weight-
ing (F1, F2) and the Delphi methods (such as brainstorm, expert evaluation) (Grisham 2009;
Skulmoski et al. 2007), in order to establish the proper weights. A radar chart comes as
a graphical presentation of the results of the research (Benedito 2018; Hugh and Antje 1999).

The final pragmatic aim of the research has been to provide a new tool that can be
applied by analysts of the discussed sector. Using the originally developed methodology for
assessing determinants (through the factors and their indices) and developmental capabil-
ities of containerized shipping (a comparative analysis provided with the use of superim-
posed radar charts), it has been initially possible to prove that the discussed matrix is
useful for further analysis and risk/change management in the sector of containerized
shipping.

The entire research is divided into five stages:

* the first stage includes identification of the main determinants (presented as Det 1-8)
through a synthesis of the existing trends and challenges, (stage 1 end state: all the deter-
minants are identified and clearly described);

+ the second stage provides an assessment of the two main factors (F1, F2) clearly indicating
the nature of the particular determinants Det 1-8, (stage 2 end state: all the determinants
are ascribed with the defined specific factors F1/F2 and Index formulas, in a form of
a matrix of determinants);

* the third stage operates on the matrix of determinants that is challenged with real data in
order to calculate all the associated Indices (stage 3 end state: all the Indices are calculated
and synthetically presented);

* the fourth stage introduces a weighted formula (equation 1) for the assessment of
a synthetic value of each determinant (Det 1-8) (stage 4 end state: all the determinants are
presented with the single values for further presentation and comparison);

* the fifth stage presents graphically all the calculated values for Det 1-8 on a radar chart,
allowing the Authors to provide a comparison and further assessment (stage 5 end state:
all the determinants are graphically presented on a radar chart and the results are
discussed).

4 RESULTS OF THE RESEARCH

Stage 1 Results — Identification of Determinants

In order to provide a synthetic approach toward all the potential for further development
of containerization processes in maritime transport, the following key/driving determinants
(indicating the growth limits), should be stated:

+ capabilities for further growth of international trade volumes (in the context of economic
and geopolitical relations, implemented terms of trade and disturbances caused by the pan-
demic) — limits to international trade;

+ capabilities for further development of container vessels (in relation to their size given in
TEU and the limits to the economics of their use) — limits to container ship capacity;

 capabilities for the supply of new containers (in relation to the capabilities of the industry
responsible for container construction) — limits to the container volume;
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capabilities for further development of terminal infrastructure (in relation to the size,
expansion, levels of competitiveness and operational efficiency of container terminals) —
limits to container terminal capacity;

capabilities for further development and capacity of maritime transport infrastructure (in
relation to navigation sea routes and canals, especially the Suez Canal and the Panama
Canal) — limits to the capacity of sea communication routes;

the level of safety and security of maritime and terminal/port operations (including both
these aspects: safety and security and also safe container turnover) — limits to maritime
(container) safety and security;

capabilities for further lowering of maritime transport anthropopressure (in relation to
a decrease in emission of greenhouse gases — GHG, CO, and the general lowering of exter-
nal effects) — limits to the internal costs of container transport;

capabilities for further digitalization and computerization of maritime and container oper-
ations (in relation to automation, robotization, autonomation, implementation of IT sys-
tems supporting management, the use of database systems, artificial, virtual and

augmented reality) — limits to information management.

Stage 2 Results — Construction of the Matrix of Determinants

At this stage of the research, each identified determinant is described by two key factors.
According to the assumed methodology, the selected factors that are presented in terms of
their quantity or quality, have been also ascribed with originally prepared calculation and
each factor is presented as an Index. The scope of the proposed matrix is depicted in Table 1.

Table 1. The original matrix of containerized maritime transport development determinants.
Determinant (Det) Factor (F) Short description Index Calculation
Det 1 (capabilities for F1 Total global trade Index of Global initially in USD billion,
further growth of inter- Trade Igr) then compared with the
national trade volume) basic year,

basic year=100;

I(GT): 10,

F2 Implemented terms of Index of Trade calculated as the % of

Det 2 (capabilities for
further development of
container vessels)

Det 3 (capabilities for the
supply of new containers)

Fl1

F2

F1

F2

trade

Global container vessel
fleet

The capacity of the lar-
gest container vessel
commissioned in the
particular year
Production/supply of
new containers in the
world

The general number of
containers in the inter-
national trade

Freedom I(TF)

Index of Container
Vessel Fleet Icv)

Index of Container
Vessel Capacity
Ivey

Index of Container
Supply I(cs)

Index of General
Number of Con-
tainers I(NC)

freedom “volume”, lower
I(rr) the higher restric-
tions to the global trade
imposed (e.g. restrictions,
lockdowns etc.), [vary
between 0.00-1.00]

TEU [thousands], then
compared with the basic
year, basic year=100;
I(CV): 1.0

TEU [thousands], then
compared with the basic
year, basic year=100;
I(VC): 1.0

items [thousands], then
compared with the basic
year, basic year=100;
I(VC): 1.0

items [thousands], then
compared with the basic
year, basic year=100;
I(VC): 1.0
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Table 1. (Continued)

Determinant (Det) Factor (F)

Short description

Index

Calculation

Det 4 (capabilities for
further development of
terminal infrastructure)

Det 5 (capabilities for
further development and
capacity of maritime
transport infrastructure)

Det 6 (the level of safety
and security of maritime
and terminal/port
operations)

Det 7 (capabilities for
further lowering of mari-
time transport
anthropopressure)

Det 8 (capabilities for
further digitalization and
computerization of mari-
time and container oper-
ations) in relation to
automation, robotiza-
tion, autonomation,
implementation of IT
systems supporting man-
agement, the use of data-
base systems, artificial,
virtual and augmented
reality)

F1

F2

F1

F2

F1

F2

F1

F2

F1

F2

The number of contain-
ers handled at container
ports

The number of container
terminals at sea ports

The number of vessels
handled at the Suez
Canal

The number of vessels
handled at the Panama
Canal

The number of mari-
time/port collisions and
accidents (including
those that involve con-
tainer vessels)

The number of terrorist
and pirate attacks

The total CO, emission
generated by maritime
shipping

The number of ECA
(Emission Control
Areas) with limitations
to shipping in terms of
marine fuel specification

The number of auto-
mated terminals

The number of e-docu-
ments applied in mari-
time container trade and
transportation

Index of General
Number of Con-
tainers Handled
Iich)

Index of General
Number of Mari-
time Terminals
Tovm)

Index of Vessels
Handled @SC I(SC)

Index of Vessels
Handled @PC I(pc)

Index of Maritime
Collisions I(MC)

Index of Maritime
P iracy I(Mp)

Index of Maritime
Emission Ipvg)

Index of ECA
Leca)

Index of Automa-
tion of Maritime
Container
Terminals I(AUTER)

Index of Digitaliza-
tion of Documents
in Maritime Con-
tainer Transport

I (e-doc)

TEU [thousands], then
compared with the basic
year, basic year=100;
I(VC): 1.0

TEU [thousands], then
compared with the basic
year, basic year=100;
I(VC): 1.0

[vessels], then compared
with the basic year,
basic year=100;

I(SC): 1.0

[vessels], then compared
with the basic year,
basic year=100;

I(pc): 1.0

[reported incidents], then
compared with the

basic year,

basic year=100;

I(MC): 1.0

[reported incidents], then
compared with the basic
year, basic year=100;
I(Mp): 1.0

total CO, emission [mil-
lion tonnes], then com-
pared with the basic year,
basic year=100;

I(ME)= 1.0

the I(gca) for absolutely
free shipping without
considering emission
control is assumed as 1.0
and with the subsequent
restrictions it will strive
to achieve 0.0 in the
years 2030/2050.

Index I(AUTER) =auto-
mated maritime ter-
minals/total maritime
terminals x 100%,
[0.00-1.00]

Index I(e.doc) =€-doc/total
doc x 100%

[0.00-1.00]

Source: author’s work.
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Stage 3 Results — Calculation of Indices

In the next stage of the research, the determinants of further development of maritime con-
tainerized transport (Det), their factor volumes (F1-F2) and Indices calculated according to
the Table 1 formulas, are presented for the years 2018-2020 (2018=100) with real data:

1/ Determinant 1 (Det 1) - capabilities for further growth of international trade volume (in
the context of economic and geopolitical relations, implemented terms of trade and disturb-
ances caused by the pandemic) — limits to international trade — for the purpose of the research
are described by two factors:

« factor 1 (Detl/F1): total global trade [in USD billion] represented by the Index of Global
Trade I(GT)
« factor 2 (Detl/F2): implemented terms of trade represented by the Index of Trade Freedom
Lere)
The foreign trade volume in the analysed years with the changes compared to the basic year
(2018) and the Index of Global Trade I(gT) are presented in Table 2 (Worldwide Export Trade
Volume 1950-2018, n.d.).

Table 2. The foreign trade volume and the Index of Global Trade Iigr,).

Total global
trade
Year [in USD billion] Change [in USD billion] Change [%] Synthetically Index IgT)

2018 19,549,335 2018=100 2018=100 1.00
2019 19,014,315 -539,020 -2.30 0.98
2020 17,648,468 -1,900,865 -9.72 0.90

Source: author’s work.

The second factor of the assessment (Det1/F2) comes as the implemented terms of trade rep-
resented by the Irr) Index of Trade Freedom. The basic factor that liberalizes terms of inter-
national trade is the General Agreement on Tariffs and Trade (GATT) which is intended to
eliminate trade barriers (rounds in 1947, 1950, 1956, 1960, 1964, 1973, 1986 and 2021) (WTO,
2018). The GATT regulations in their unchanged formula were applied in the years 2018-2020,
hence in order to calculate the value of the I(rr) indicator, this factor is considered as constant.
In 2019 regulations referring to the trade war between the USA and China became particularly
significant to (containerized) shipping. Furthermore, in 2019, after the vacatio legis period, regu-
lations referring to green shipping were implemented. In 2020 other very severe restrictions were
implemented in relation to the lockdown and they were strictly followed (especially in the
People’s Republic of China). In the methodology assumed for the discussed research it is
assumed that Irp, for free and absolutely unrestricted international trade and maritime trans-
port of containerized cargo is 1.0. Considering the above-mentioned trade and transport restric-
tions, the values of I1r) are assumed for the particular years as follows:

2018 — I(rpy =0.75 — the local regulations, GATT remain in force; 2018 is assumed as the
base year, the indicator reaches the level of 0.75 which means that the restrictions accounted
for only 25% of the total capabilities of free trade.

2019 - I¢rpy =0.65 — the local regulations, GATT, regulations additionally implemented in
relation to the trade war between the USA and China, green shipping regulations; hence the
value of the indicator should be decreased by the estimated influence exerted by the trade war
between the USA and China on free maritime containerized trade at the level of 5%, green
shipping regulations and their estimated influence on free maritime containerized trade at the
level of 5%, which allows us to calculate the aggregated I T at the level of 0.65.

2020 - I¢rpy =0.45 — the local regulations, GATT, regulations additionally implemented in
relation to the trade war between the USA and China, green shipping regulations, restrictions
additionally implemented in relation to the global lockdown; hence the value of the indicator

63



should be additionally decreased by the value of the consequences of the lockdown with the
influence on free maritime containerized trade at the level of 20%, which allows us to calcu-
lated the aggregated I T at the level of 0.45.

2/ Determinant 2 (Det 2 ). capabilities for further development of container vessels (in rela-
tion to their size given in TEU, the global fleet of container vessels and the limits to the eco-
nomics of their use) — limits to container ship capacity — for the purpose of this research are
described by two factors:

» factor 1 (Det2/F1): global container vessel fleet in TEU [thousands] represented by the
Index of Container Vessel Fleet Icv,

o factor 2 (Det2/F2): the capacity of the largest container vessel given in TEU in the
particular year represented by the Index of Container Vessel Capacity Iy

The volume of the global container vessel fleet in the years 2018-2020 and the Index of Con-
tainer Vessel Fleet Icvy,) are presented in Table 3 (Container Ship Fleet Data 2023).

Table 3. The Global Container Vessel Fleet [TEU thousands], Index of Container Vessel Fleet I cy).

Global Container

Vessel Fleet Change Synthetically Index
Year [in TEU thousand] [in TEU thousand] Change [%0] Iicvy
2018 22,012 2018=100 2018=100 1.00
2019 22,596 584 2.65 1.03
2020 23,632 1620 7.36 1.07

Source: author’s work.

The other factor of the Det2 assessment is Det2/F2 that indicates the capacity of the largest
container vessel which operated along one of the shipping routes in the particular year during
the analysed period of 2018-2020. The operational parameters of the largest container vessels in
the research time frame and Index of Container Vessel Capacity Iy, are presented in Table 4.

Table 4. The largest container vessels 2018-2020 and Index of Container Vessel Capacity Iiyc).

Capacity Change Change Synthetically Index
Year [in TEU] [in TEU] [%] Ivo)

Commissioned 2018; 21,413 2018=100 2018=100 1.00
OOCL Hong Kong,
G-Class, flag Panama,
length 399.9 m

Commissioned 2019; 23,756 2,343 10.94 1.11
MSC Giilsiin,
MSC Megamax-24 Class,
flag Panama, length

400 m

Commissioned 2020; 23,964 2,551 11.92 1.12
HMM Algeciras,
Megamax-Class,
flag Panama, length

400 m

Source: author’s work.

3! Determinant 3 (Det 3). capabilities for the supply of new containers (in relation to the
capabilities of the industry responsible for container construction) — limits to the container
volume — for purpose of this research are described by two factors:
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« factor 1 (Det3/F1): production/supply of new containers in the world represented by the
Index of Container Supply I(cs)

+ factor 2 (Det3/F2): the general number of containers in the international trade represented
by the Index of General Number of Containers Inc)

It is estimated that the total number of containers used for transport reaches an approxi-
mate level of TEU 65 - 73 million, including TEU 23 — 38.5 million in the current use, TEU
14 — 23.3 million not used and TEU 6 — 10 million (Shipping Container Quick Facts 2020;
Higson, 2018) newly purchased. The numbers of registered maritime ISO containers (newly
manufactured and in use) represented by the Index of Container Supply I(cs) and by the Index
of General Number of Containers Iinc) are presented in Table 5 and 6 (ITCO International
Tank Container Organisation, n.d.).

Table 5. The numbers of containers that have been produced 2018-2020, the Index of Container Supply
Ics).

Global Container

Production Synthetically Index
Year [in thousand] Change [in thousand] Change [%0] Iics)
2018 59700 2018=100 2018=100 1.00
2019 54650 -5050 - 8.46 0.92
2020 35800 -23900 -40.03 0.60

Source: author’s work.

Table 6. The numbers of global container fleet 2018-2020, the Index of General Number of Containers
Ino).

Global Container

Fleet Synthetically Index
Year [in thousand] Change [in thousand] Change [%0] Ino)
2018 552500 2018=100 2018=100 1.00
2019 604700 52200 9.45 1.09
2020 652350 99850 18.07 1.18

Source: author’s work.

4/ Determinant 4 ( Det 4). capabilities for further development of terminal infrastructure (in
relation to the size, expansion, levels of competitiveness and operational efficiency of con-
tainer terminals) — limits to container terminal capacity — for the purpose of the research are
described by two factors:

o factor 1 (Det4/F1): the number of container (TEU) handled at ports represented by the
Index of General Number of Containers Handled Icp

» factor 2 (Det4/F2): the number of container terminals at sea ports represented by the Index
of General Number of Maritime Terminals I,

The global container port throughput (in TEU million) and the Index of General Number
of Containers Handled I(cp, are presented in Table 7 (UNCTADStat, 2023).

The number of container terminals at sea ports and calculated the Index of General
Number of Maritime Terminals Iv) are presented in Table 8 (UNCTAD, 2022).

5] Determinant 5 (Det 5). capabilities for further development and capacity of maritime
transport infrastructure (in relation to navigation sea routes and canals, especially the Suez
Canal and the Panama Canal) — limits to the capacity of sea communication routes — for the
purpose of the research are described by two factors:
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Table 7. The global container port throughput (in TEU million) and Icp).

Container port
throughput
Year [in TEU million] Change [in TEU million] Change [%0] Synthetically Index I ¢y

2018 792 2018=100 2018=100 1.00
2019 807 15 1.89 1.02
2020 799 7 0.88 1.01

Source: author’s work.

Table 8. The number of container terminals (2018 — 2020) at container ports that handle regular ship-
ping lines and I ),

Container port

throughput Synthetically Index
Year [in TEU million] Change [in TEU million] Change [%0] Iommy
2018 975 2018=100 2018=100 1.00
2019 962 -13 -1.33 0.99
2020 942 -33 -3.38 0.97

Source: author’s work.

* factor 1 (Det5/F1): the number of vessels handled at the Suez Canal represented by the
Index of Vessels Handled @SC Isc

« factor 2 (Det5/F2): the number of vessels handled at the Panama Canal Index of Vessels
Handled @PC I(PC)

The Suez Canal and the Panama Canal are of the highest significance to container shipping.
The Suez Canal is a key shipping route to maritime trade between Europe and Asia, whereas
the Panama Canal is a maritime route for vessels providing connections between Asia, Ocea-
nia, North, South and Central Americas and the Caribbean.

The traffic of container vessels that sail through the Suez Canal and Panama Canal and the
adequate Indices are presented in Table 9 and 10 (SCA - Home, n.d.; UNCTAD, 2021).

Table 9. The traffic of container vessels that sail through the Suez Canal and the Index of Vessels
Handled @SC I(SC),

The number of

vessels handled at Synthetically Index
Year the Suez Canal Change Change [%0] Isc)
2018 5,663 2018=100 2018=100 1.00
2019 5,321 -342 -6.04 0.94
2020 835 -4828 -93.96 0.15

Source: author’s work.

6/ Determinant 6 (Det 6): the level of safety and security of maritime and terminal/port
operations (including both these aspects: safety and security and also safe container turn-
over) — limits to maritime (container) safety and security - for the purpose of the research are
described by two factors:

» factor 1 (Det6/F1): the number of maritime/port collisions and accidents (including those
that involve container vessels) is represented by the Index of Maritime Collisions Imc)
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Table 10. The traffic of container vessels that sail through the Panama Canal and the Index of Vessels
Handled @PC I(pc)_

The number of

vessels handled at Synthetically Index
Year the Panama Canal Change Change [%0] Iipc)
2018 13795 2018=100 2018=100 1.00
2019 13785 -10 -0.07 1.0
2020 13369 -426 -3.09 0.97

Source: author’s work.

» factor 2 (Det6/F2): the number of terrorist and pirate attacks is represented by the Index of
Maritime Piracy Iovp)

The number of maritime accidents (including those that involve container vessels, contain-
ers and port failures) and the number of piracy attacks (including container vessels) with the
adequate Indices are presented in Table 11 and 12 (European Maritime Safety Agency 2022;
Statista 2022).

Table 11. Maritime accidents and the Index of Maritime Collisions Imc).

The number of Synthetically Index
Year maritime accidents Change Change [%0] Iovc)
2018 2,667 2018=100 2018=100 1.00
2019 2,756 89 3.34 1.03
2020 2,547 -120 -4.50 0.96

Source: author’s work.

Table 12. The number of pirate attacks (including container vessels) and the Index of Maritime Piracy
Iovp),

The number of

pirate attacks Synthetically Index
Year against vessels Change Change [%0] Iovp)
2018 201 2018=100 2018=100 1.00
2019 162 -39 -19.40 0.81
2020 195 -6 -2.99 0.97

Source: author’s work.

71 Determinant 7 (Det 7): capabilities for the further lowering of maritime transport anthro-
popressure (in relation to a decrease in emission of greenhouse gases — GHG, CO, and the gen-
eral lowering of external effects) — limits to the internal costs of container transport — limits to
container terminal capacity — for the purpose of the research are described by two factors:

o factor 1 (Det7/F1): CO, emission (equivalent) generated by maritime shipping [million
tonnes] is represented by the Index of Maritime Emission Iy,

o factor 2 (Det7/F2): the number of ECA areas with limitations to shipping in terms of
marine fuel is represented by the Index of ECA I(gca,
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CO, emission generated by international shipping in the adopted Net Zero Scenario (as
a part of Green Deal) and the adequate Index are presented in Table 13 (International Ship-
ping — Analysis, n.d.).

Table 13. CO, emission generated by international shipping and the calculated Index of Maritime
Emission Iy,

CO2 emission

(equivalent) Synthetically Index
Year [million tonnes] Change Change [%] IovE)
2018 740 2018=100 2018=100 1.00
2019 692 -48 -6.49 0.94
2020 635 -105 -14.19 0.86

Source: author’s work.

The other assessment factor (Det7/F2) is the number of ECAs represented by the Igca) Index
of ECA. The main factor that limits the free movement of vessels propelled by heavy fuel is the
implementation of the areas with restrictions to SOx, PM, NOx emission (Akoel and Miler
2019). They are aimed at putting systematic pressure on the lowering of emission generated by
maritime shipping to achieve the ultimate zero-emission goal (2030/2050). Over the analysed
period of time, in the years 2018-2020 the ECA regulations were implemented in four key areas.
In the methodology assumed for the research, the Igca) for absolutely free shipping without
considering emission is 1.0 and with the subsequent restrictions it will strive to achieve 0.0 in the
years 2030/2050. In the research the Igca) for the particular years is assumed as follows:

2018 — Igca)y =0.85 — the current legal regulations included ECAs of North America,
the United States, Caribbean Sea, the Baltic Sea and North Sea. 2018 was assumed as the
base year, the indicator was 0.85 which means that restrictions accounted only for 15% of the
total capabilities of free shipping propelled by heavy fuel.

2019 - Lgcay =0.75 — further stricter restrictions were added to the basic regulations in the
ECAs at the Baltic Sea and the North Sea, which allows us to calculate the aggregated I(rr) at
the level of 0.75.

2020 - Igca) =0.75 — no new regulations and new ECAs were implemented; the indicator
remained at the same level.

8! Determinant 8 (Det 8): capabilities for further digitalization and computerization of
maritime and container operations (in relation to automation, robotization, autonomation,
implementation of IT systems supporting management, the use of database systems, artificial,
virtual and augmented reality) — limits to information management — for the purpose of the
research are described by two factors:

» factor 1 (Det8/F1): the number of automated terminals - the Index of Automation of Mari-
time Container Terminals IayTER),

» factor 2 (Det8/F2): the number of e-documents applied in trade - the Index of Digitaliza-
tion of Documents in Maritime Container Transport I (c_goc)

An inventory of terminal automation reveals a rapidly evolving situation. Although the infor-
mation is likely to be partial and incomplete, 55 container terminals around the world were either
fully or partially automated as of mid-2020; this represents 7.3% of all the main container ter-
minals, but 12.2% of the total global footprint in terms of hectares. While the average container
terminal size was 51.7 hectares, it was 85.5 hectares for fully automated terminals and 69.9 hectares
for semi-automated terminals, underlining the scale propensity for automation (Notteboom 2022).
The fully and semi-automated terminals as a part of entire volume of terminals within the time-
frame of the research associated with the Index of Automation of Maritime Container Terminals
IauTer) are presented in Table 14 (Fully and Semi Automated Container Terminals, Total Hec-
tares 2019 | Port Economics, Management and Policy 2020).
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Table 14. An inventory of terminal automation with calculated Index I auTgr).

The number Fully and
of Container semi-automated Synthetically Index
Year terminals terminals Index [%] IauTER)
2018 975 42 4.31 0.04
2019 962 44 4.57 0.05
2020 942 49 5.20 0.05

Source: author’s work.

Global trade involves several processes with up to 20+ documents being interchanged for
a single shipment between various stakeholders in the chain e.g. a booking contract and
a booking list, a sea waybill, a bill of lading (B/L), direct (through), multimodal and FIATA bills
of lading, a slot-hire agreement, a commercial invoice, an arrival notice, an import/export custom
declaration, a packing list/stow plan, a mate receipt, an import/export license, a letter of credit,
a certificate of origin (Shipping Documents You Need When Transporting Your Cargo, n.d.). At
present, there are several types of software and technology available for digitalization of trade
documentation, so the legal aspect in implementing and using electronic trade documentation
over physical paper documentation must be clearly decided. Digitalizing trade documentation has
come as an important step to reduce costs, save time, and enhance trade transactions, also
improving supply-chain resilience and helping to mitigate future disruptions. According to the
analysis and research by McKinsey, physical B/L costs account for between 10-30% of total trade
documentation costs. Although the work on electronic bills of lading (e-B/L) started in the late
1990s with many companies working with different systems to ensure the originality and unique-
ness of the documents, as of today, approximately only 2% of all bills of lading issued have been
electronic [66]. Due to the unavailability of detailed information about e-docs, the progress of
implementing digitalization in this field is presented only by the e-B/L (Table 15) (Digitizing
Trade Documentation and the Bill of Lading | McKinsey n.d.; DCSA n.d.).

Table 15. Digitalization of documentation and the associated I(e.p/1); for Ic.qoc) data are not available
(n/a).

Number of Main Docs E-docs [in potential Subindex I(e-B/L) = Synthetically
Applied in Maritime use; feasible for Index  e-B/L/total B/L Index I

Year Containerization digitalization] I(e-doc) x 100 [%0] (e-B/L)

2018 18 12 n/a 0.14 0.01

2019 20 19 n/a 0.18 0.02

2020 22 20 n/a 0.20 0.02

Source: author’s work.

Identified above, the determinants of further development of maritime containerized trans-
port (Det) and the synthetic indicators (F1-F2) calculated for the years 2018-2020 are pre-
sented in a synthetic way in Table 16.

Stage 4 Results — Calculation of Weighted Formulas for Determinants Det 1-8

In order to prepare synthetic data for further comparison, a graphical presentation (radar
charts) and evaluation, the weighted results for the particular determinants Det 1-8, are cal-
culated in accordance with the following equation:

Detw(n;nzl_g) = [Det(n;n:1_8>leW] + [Detm;n:l_g)FZXW] (1)

where:
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Table 16. Determinants of further development of maritime containerized transport (Det) and the syn-
thetic indicators (F1-F2) [2018-2020].

Det 1 Det 2 Det 3 Det 4 Det 5 Det 6 Det 7 Det 8

Year F1 F2 F1 F2 FI F2 F1 F2 F1 F2 FI F2 Fl1 F2 Fl F2

2018 1.0 075 10 10 10 10 10 10 10 10 1.0 1.0 1.0 0.85 0.04 0.01
2019 098 0.65 1.03 1.11 092 1.09 1.02 099 094 1.0 1.03 081 094 0.75 0.05 0.02
2020 090 0.45 1.07 1.12 0.60 1.18 1.01 097 0.15 097 0.96 0.97 0.86 0.75 0.05 0.02

Source: author’s work.

Det  (n: n=1-8) - weighted determinants for Det 1-8

Det(y; n=1-8) F1 - factor 1 for the n determinant

Det; n=1-8) F2 - factor 2 for the n determinant

W - weight of each determinant (may assume the values from 0.0 to1.0; the weights of F1
and F2 for each Det must sum up to 1.0).

The weights are assigned by the use of Delphi method: a panel of experts consists of the repre-
sentatives of the shipowner/ship operator, master mariner, superintendent, terminal operation
department, academic staff — professors in maritime transportation and supply chain manage-
ment, for Det lweight were assessed as follows: F1 — 0.6; F2 — 0.4, all the rest of Dets were
assessed accordingly to the panel findings and are presented in subsequent equations (2)-(25).
Hence, Det 1, in the subsequent years of the analysed period of time is calculated as follows:

Det 1,)in2018 = 1.0x0.6 + 0.75x0.4 = 0.60 + 0.30 = 0.90, (2)
Det 1,in2019 = 0.98x0.6 + 0.65x0.4 = 0.59 + 0.26 = 0.85, (3)
Det 1,in2020 = 0.90x0.6 + 0.45x0.4 = 0.54 +0.18 = 0.72. 4)

Similarly, Det 2, in the subsequent years of the analysed period of time is calculated as
follows:

Det 2y)in2018 = 1.0x0.7 + 1.0x0.3 = 0.7 + 0.30 = 1.00, (5
Det 2,)in2019 = 1.03x0.7 + 1.11x0.3 = 0.72 + 0.33 = 1.05, (6)
Det 2,in2020 = 1.07x0.7 + 1.12x0.3 = 0.75 + 0.34 = 1.09. (7)

Det 3y, in the subsequent years of the analysed period of time is calculated as follows:

Det 3(,in2018 = 1.0x0.4 + 1.0x0.6 = 0.7 4 0.30 = 1.00, (8)
Det 3(,)in2019 = 0.92x0.4 + 1.09x0.6 = 0.37 + 0.65 = 1.02, 9)
Det 3y,)in2020 = 0.60x0.4 + 1.18x0.6 = 0.24 + 0.71 = 0.95. (10)

Det 4, in the subsequent years of the analysed period of time is calculated as follows:

Det 4y)in2018 = 1.0x0.6 + 1.0x0.4 = 0.70 + 0.30 = 1.00, (11)
Det 4,)in2019 = 1.02x0.6 + 0.99x0.4 = 0.61 + 0.39 = 1.00, (12)
Det 4,in2020 = 1.01x0.6 + 0.97x0.4 = 0.60 + 0.38 = 0.98. (13)

Det 5., in the subsequent years of the analysed period of time is calculated as follows:
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Det 5(,)in2018 = 1.0x0.6 + 1.0x0.4 = 0.7 + 0.30 = 1.00, (14)
Det 5(y)in2019 = 0.94x0.6 + 1.0x0.4 = 0.56 + 0.40 = 0.96, (15)

Det 5)in2020 = 0.15x0.6 + 0.97x0.4 = 0.09 + 0.39 = 0.48. (16)

Det 6y, in the subsequent years of the analysed period of time is calculated as follows:

Det 6y)in2018 = 1.0x0.7 + 1.0x0.3 = 0.7 + 0.30 = 1.00, (17)
Det 6,,)in2019 = 1.03x0.7 + 0.81x0.3 = 0.72 + 0.24 = 0.96, (18)
Det 6,)in2020 = 0.96x0.7 + 0.97x0.3 = 0.67 + 0.29 = 0.96. (19)

Det 7 in the subsequent years of the analysed period of time is calculated as follows:

Det 7(y)in2018 = 1.0x0.7 + 0.85x0.3 = 0.70 4 0.26 = 0.96, (20)
Det 7,,in2019 = 0.94x0.7 + 0.75x0.3 = 0.66 + 0.23 = 0.89, (21)
Det 7)in2020 = 0.86x0.7 4+ 0.75x0.3 = 0.60 + 0.23 = 0.83. (22)

Det 8y, in the subsequent years of the analysed period of time is calculated as follows:

Det 8y)in2018 = 0.04x0.6 4+ 0.01x0.7 = 0.02 + 0.01 = 0.03, (23)
Det 8y)in2019 = 0.05x0.6 + 0.02x0.7 = 0.03 + 0.01 = 0.04, (24)
Det 8y)in2020 = 0.05x0.6 + 0.02x0.7 = 0.03 + 0.01 = 0.04. (25)

The weighted results defined for the particular determinants Det 1-8,, are presented in
Table 17.

Table 17. The weighted results defined for the particular determinants Det 1-8,.
Year Det 1(w) Det2(w) Det3(w) Detd4(w) DetS5(w) Det6(w) Det7(w) Det8(w)

2018 0.90 1.00 1.00 1.00 1.00 1.00 0.96 0.03
2019 0.85 1.05 1.02 1.00 0.96 0.96 0.89 0.04
2020  0.72 1.09 0.95 0.98 0.48 0.96 0.83 0.04

Source: author’s work.

Stage 5 Results — a Radar Chart as a Graphical Presentation of the Weighted Det 1-8

The summary table presenting the weighted results defined for the determinants Det 1-8,,
allows the Authors to provide a radar chart in order to compare the factors determining the
capabilities for the development of maritime containerized transport in the years 2018 — 2020
(with the consideration of the pandemic consequences). The radar chart is presented in
Figure 1.

5 DISCUSSION/LIMITATION AND FUTURE RESEARCH

Presented in the paper, the research indicates the multi-aspect and multi-disciplinary character
of the determinants that shape and drive modern maritime transport of containerized cargo
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Figure 1. Radar chart of weighted values for Det 1-8.
Source: author’s work.

on the scale which has not been represented in any contemporary research studies. The factors
analysed (Factors 1, 2) for Determinant 1 (Det 1) clearly indicate a negative influence exerted
by the pandemic on the volume of containerized cargo transport, particularly in the first half
of 2020. The main reason for that involved formal changes to the terms of trade and transport
regulations (first of all — the lockdown as a F2 representation). As far as Det 2 is concerned, in
a short time the pandemic neither affected the reduction of the container vessel fleet nor influ-
enced the processes of increasing the loading capacities of container vessels F2 (in order to
achieve the effect of the economies of scale in the global maritime transport). During the ana-
lysed period of time the loading capacity increased by almost TEU600; however, at the begin-
ning of 2023 it exceeded the level of TEU 24K. A more serious crisis that concerns the number
of container vessels appears to be expected in a long-term perspective (not included in the
research analysis). Some serious consequences of the pandemic are observed for Det3 where
the data indicate a 40% decrease in the production of new containers (2020, in comparison to
the period of time before the pandemic). However, also in 2020 there was an increase by 18%
approximately, recorded in the general volume of containers in trade (mostly caused by
reintroducing containers that had been temporarily withdrawn, into trade and some increased
pressure on repositioning). As far as Det 4 is concerned, the research indicates the resilience of
the system applied to terminal productivity control against the stress caused by the pandemic
(a slight increase by approximately 2% in the volume of cargo handled at ports with an incon-
siderable decrease in the number of terminals at the same time). The pandemic exerted some
significant influence in terms of Det 5 (correlated with Det 1) that involves the number of ves-
sels handled at the Suez Canal (F1), where a decrease in relation to the base year was over
85%; a significantly smaller decrease was recorded for the Panama Canal (only 3%); it
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indicates a total collapse of logistic supply chains in 2020 between Asia and Europe. Det 6
(both F1 and F2) indicates that the pandemic did not affect the number of maritime accidents
and the number of pirate attacks. These numbers have been decreasing (however, its correl-
ation with the pandemic cannot be proved at this stage of the research). Det 7 indicates
a successive decrease in the CO, emission (Det 7/F1) which comes as a result of the policy
pursued in order to achieve zero-emission and does not indicate any correlation with the con-
sequences of the pandemic — similarly to F2, the value of which presents the implementation
of the subsequent ECAs that decrease emission. The last determinant (Det 8) is indisputably
related to the consequences of the pandemic as it determines the necessity of applying solu-
tions that pertain to automation at maritime container terminals (F1). It comes as an antidote
to the shortage of workforce and restrictions following the lockdown. An indirect relation to
the pandemic can be observed in the necessity of implementing e-documents to trade (consid-
ering remote work/home office implemented during the pandemic on an unprecedented scale
and often applied at present). Unfortunately, the research also indicates very low coefficients
of terminal automation (at the level of 5%) and documentation digitalization (at the level of
2% for e-B/Ls). At the same time, Det 8 becomes one of the most important and most promis-
ing determinants of further development of capabilities of maritime containerized transport.
Utilizing the presented matrix, the capabilities for the development of maritime containerized
transport P(cs) may be calculated (for further comparisons) with the equation as follows:

P(CS) = f(Det(n;n:l—S)FL FZ), (26)

where:

Det (,: »=1-s) - determinants for Det1-8

F1 - factor 1 for the n determinant

F2 - factor 2 for the n determinant

At this stage of the research, it is also possible to state that the discussed matrix that involves
eight determinants (Det 1-8) comes as an original and promising research tool (that obviously
requires further specification and improvement) for providing a holistic analysis of determinants
of development of containerized shipping, with the consideration of challenges characteristic to
the era of sustainable development, digitalization, automation and frequent turbulences (sto-
chastic occurrences, global shocks such as the pandemic or the present war in Ukraine). It also
allows the Authors to state that the working hypothesis has been initially proved.

Considering the stochastic character of economic phenomena and shocks, the discussed
research indicates the practicality of applying a holistic analysis of factors that determine capabil-
ities for the development of containerized shipping. In the light of specialist literature (Notteboom
et al. 2021; Madhav et al. 2017; Cullinane and Haralambides 2021; Song 2021; Bentaleb et al.
2021), such an analysis has not been currently provided on such a comprehensive scale. The
Authors will continue their research studies, focusing on a more adequate selection of the factors
F1 and F2 applied to describe determinants, also on a more detailed source query in search of
relevant information. So far, the most discouraging factor in the research has been the lack of
specific information on containerized shipping referring to numerous processes of the modern era
(digitalization, automation, sustainable development). This fact has considerably limited an
adequate selection of indicators at this stage of the research. A more adequate dimension of the
research will be possible by adding the data of 2021 and 2022 to the analysis. This will allow the
Authors to indicate more precisely the fields for the potential development of containerized ship-
ping and to present the usefulness of the discussed tool in a much more elaborated way.

6 CONCLUSION
The Covid-19 pandemic will have short- and long-term impact on the global container ship-

ping industry with a necessity to adapt to some possible changes in the global supply chain
system. Intensified inspections of containerized cargo transported by sea, including delays at
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border checkpoints and complex procedures have already increased costs of global logistics
services. Considering temporary trade barriers and export restrictions, some possibilities have
appeared to increase alternative logistics solutions, such as intercontinental railway services
that can streamline trade between the East and the West. Unfortunately, because of the Rus-
sian military operations in Ukraine, those solutions have proved to be of temporary nature.
After a long time, in the market of containerized cargo transport it is possible to expect some
acceleration of digitalization development, increased investment in new technologies support-
ing automation trends in this sector (Raza et al. 2023). An increase in the levels of container-
ization and global capacity will be possible in the sector of container shipping. However, it is
expected that larger vessels will be commissioned along with more efficient loading and
unloading systems at port terminals. Considering the experience acquired during the pandemic
related to limited production and shipping, the models of production and implementation of
logistics services may be changed from the Just-in-Time to Just-in-Case (Danelia 2021). The
maritime industry, including the container shipping sector, will have to adapt itself to the
upcoming changes. It will be necessary to consider the development of shorter supply chains,
increased implementation of alternative logistics solutions such as intercontinental railway ser-
vices (Choi 2021) or multi-functionality of warehouses in the vicinity of markets that will be
required to shorten the transit time to various destinations.

However, it should be also remembered that during the implementation of the above-
mentioned development scenario, it is necessary to consider factors that determine the dis-
cussed development, e.g., geopolitical challenges (the war in Ukraine), economic challenges
(the trade war between the USA and China), environmental and health limitations (related to
the Covid-19), volatility of fuel prices or changes to trade policies pursued by various coun-
tries after the pandemic (increased protectionism) (World Trade Report 2022).

Considering the above-mentioned arguments, issues related to the development of the geo-
political situation and global trade conditions, it is possible to draw only three general conclu-
sions that determine future governance in the field of international (global) supply chains,
directly affecting the shape of international maritime transport of containerized cargo:

« it is highly probable that a re-configuration of supply chains and international exchange
will take place, considering tension between China and the USA, the expansive policy of
China in the development of the New Silk Road, the search of new locations for production
and distribution, based on the re-orientation of trade policy pursued by the “triad” entities
(PRC, USA, EU). This will result in shortening and making current supply chains more
flexible (a new “geography” of connections);

it is highly probable that production locations will be moved closer to potential sales markets.
This will result in a re-configuration of current production locations which have been so far
dominated by the strong economy of China (a new “structure” of production networks);

it is highly probable that new guidelines concerning the amounts of reserves and flexibility
of production and supply chains will be issued by the “triad” entities and countries directly
affected by the war in Ukraine. This will result in an increase in reserves at the particular
stages of logistics processes, in a change in the attitude toward obligatory (strategic)
reserves and also in a necessity of increasing national reserves (which, in turn, will increase
pressure on storage area, warehouse surface, cargo handling capacities of port terminals,
etc.) (a new “architecture” of supply chains).
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This article is the result of my own research. They are motivated by the hitherto failures in mitigat-
ing climate change, as well as the progressive degradation of ecosystems and the loss of biodiver-
sity on a global scale, which has social and economic consequences. Its aim is to discover how and
to what extent mass tourism of “last chance” (LCT), motivated by the desire to see a given place
or area before it disappears, aggravates these threats, as well as to indicate the need to introduce
specific solutions in the field of sustainable management that will contribute to mitigating these
threats. These actions should be systemic. Due to the exploratory study and the need to use a wide
range of materials in the undertaken research, which concerns various places and areas on an
international scale, it was decided to use the desk research method, participant observation and
descriptive analysis. The research was based on an interpretative paradigm related to inductive
reasoning. The most important results achieved include the identification and classification of
places threatened by the development of mass tourism, as well as the determination of the main
directions of activities in the field of sustainable management, serving pro-ecological goals, after
which the quality of a specific element of the environment should be improved or its current satis-
factory condition should be maintained. So far, there have been many studies from the perspective
of tourism management, but there is no research on “tourism of last resort” (LCT) in the context
of challenges for management, referring to the concept of sustainable development. The article
partly fills this gap, it contains conclusions and recommendations regarding activities in the field
of sustainable management in tourism of last resort (LCT), resulting from the conducted research.

1 INTRODUCTION

The World Economic Forum (WEF) recently published the 18th edition of the Global Risks
Report 2023, which indicated, among others, the most serious threats to the world in the
decade ahead. These are: “Failure to Mitigate Climate Change “, “Failure of Climate Change
Adaptation”, followed by “Natural Disasters and Extreme Weather Events”, and “Biodiver-
sity Loss and Ecosystem Collapse”. Currently, atmospheric levels of carbon dioxide, methane
and nitrous oxide have all reached record highs. It is also very unlikely that global warming
will be limited to 1.5°C. (PTSprint 2023:18).
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In connection with the progressive degradation of nature and negative changes in the
anthropogenic environment, many places in the world, which researchers write about as
“humanized space” (Tuan 1987: 158), and are also marked on the map, have their own name
and distinguished from others by their materiality and identity (Grésillon 2010: 21), are at risk
of partial or complete destruction. The process of destruction concerns not only tourist attrac-
tions but also entire natural and cultural landscapes, i.e. areas and their appearances saturated
with meanings (Baldwin et al. 2007: 169). The situation is not improved by the spontaneous
development of mass tourism, which is defined by the formula 3xS (sun, see, sand). Massive
traveling changes to the disadvantage of many specific places, tourist attractions, and areas in
the world, e.g. hitherto paradise corners, known for their beautiful beaches and coral reefs,
and even Antarctica. The Independent calculates that over the past 15 years, the number of
tourists in the Maldives has increased by 68 per cent, in the Galapagos by 38 per cent, and in
Glacier Park by 15 per cent (Hare 2018). As research shows, some tour operators are able to
use this situation to their financial advantage, preying on this type of threat. They offer “last
chance trips” to places whose existence is threatened. In this way, tourism of last resort (LCT)
develops, which can be defined as trips to places or areas of tourist reception at risk of
destruction due to ongoing climate change or other factors, also of a socio-cultural nature,
such as terrorism, armed conflicts. Promotional activities and alarming statements from
experts become a factor that motivates tourists to take advantage of such an offer. Tourists
want to be able to visit endangered places or landscapes in time and see with their own eyes
those that may soon cease to exist. They often do not realise that by traveling en masse and in
an unsustainable way, they themselves are driving a spiral of destruction. As research shows,
tourism slowed down during the Covid-19 pandemic, which was caused by the lockdown and
the lack of freedom to travel around the world. The tourism, catering, cultural, hotel and
transport sectors suffered the most during this time (Bilinska et al. 2023: 3). After this stagna-
tion, with the advent of Covid passports certifying vaccination, there was a revival in tourism.
Airlines have resumed connections to both leisure and business destinations. The problem of
“last chance tourism” has returned.

Although there are numerous studies on tourism management, no research has been con-
ducted on “tourism of last resort” (LCT) in the context of management strictly referring to
the idea of sustainable development. The article partly fills this gap, presenting specific conclu-
sions and solutions regarding this issue resulting from the analysis of the existing data. It con-
sists of the following parts. After the introduction, a literature review thematically related to
the issues discussed in this article was reviewed. It was obtained from information on places
and areas saturated with meanings as well as motivations for traveling as a result of climate
change and the development of mass tourism. Then, the adopted research methodology was
discussed. The next part of the work contains the identification of particularly endangered
places and areas. The final part of the work consists of conclusions and recommendations
regarding activities in the field of sustainable management in “tourism of last resort” (LCT),
resulting from the conducted research. The Discussion section contains references to the find-
ings of other researchers, he points out. It also indicates the limitations of the research and
further possible directions of its development.

2 LITERATURE OVERVIEW

Last chance tourism (LCT), which is the result of the motivation to see a place before it disap-
pears from the face of the Earth, is increasingly becoming the subject of interest for
researchers. The issues related to this phenomenon are analyzed from various research per-
spectives and with the use of multiple methods depending on the represented scientific discip-
line. However, there are no studies on the use of the new concept of sustainable management
and the implementation of specific solutions in the field of sustainable management.
Researchers agree that there is an urgent need to adopt transformative methods of tourism
management approaches in order to avoid an eventual industry collapse (Fumagalli et al.
2022; Cave and Dredge 2020; Pacheco et al. 2021).
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So far, there have been many papers on the motivation of undertaking last-chance tourism
(LCT) trips, e.g. the role of environmental awareness in determining motivation and the
impact of such motivational elements on satisfaction and place recommendation. As it turns
out, environmental awareness has a significant impact on all motivation elements (Kucukergin
and Giirlek 2020).

Among the areas popular for tourism of last resort (LCT), Antarctica and Antarctica are
most often indicated, where the motive for embarking on a trip is the chance to see the
“permafrost” before the ice sheets melt. Tour operators hope that polar tourism will fulfill the
desired educational functions in the field of ecology. This positive effect is referred to as
“ambassadorship” and was coined by Lars-Eric Linbald in his Antarctic tourism trips. How-
ever, as scientific research from 2018 shows, while a trip to Antarctica modifies the opinions
of tourists, such changes in perspective are not always conducive to ecological practices (Vila
et al. 2016). In addition, most last chance tourists (LCTs) are not willing to offset carbon emis-
sions produced during their trip (Groulx et al. 2019). In this respect, it seems reasonable to
ask researchers what will happen to Arctic tourism after the last chances to see these things
have gone, and what would this resulting “post-Arctic” tourism be? Alix Varnajot, Jarkko
Saarinen stress that these aspects are important to study before glaciers and other key attrac-
tions disappear, as this would help the Arctic tourism industry and tourism-dependent com-
munities to adapt to a looming apocalyptic turn (Varnajot and Saarinen 2021: 1-2).

Research also shows that tourists are not aware of the paradox that mass travel to see pris-
tine and raw landscapes or experience the beauty of wild nature paradoxically leads to its deg-
radation. This finding was confirmed by a survey of cruise passengers in Antarctica, which
showed that 59 per cent of the respondents felt that their travels did not affect climate change,
and less than 7% stated that their emissions have been or may be offset as a result of their
experience (Zajac 2018). However, as recent research shows, the situation is starting to change
for the better. Currently, an increasing number of people are aware of the dysfunctions
brought about by the spontaneous development of mass tourism. In August 2022, the Euro-
pean Investment Bank (EIB), which is the European Union’s lender and the world’s largest
multilateral lender for climate action, conducted a survey of over 28,000 people. respondents,
with a representative panel of people aged 15 and over from 30 countries, about their views on
climate change. They concern individual human behavior and actions taken to combat climate
change. As many as 72% of the respondents expressed the view that their own behavior can be
important in the fight against the climate crisis. As far as Poles are concerned, as many as
79%, i.e. 7 percentage points more than the EU average, are convinced that their behavior
may be important in counteracting the climate crisis. The impact of personal behavior on cli-
mate action is more likely to be believed by women (82%) than men (69%) (EBI).

The search for solutions in the field of tourism of last resort (LCT) continues and does not
lose its relevance. In their latest research, experts deal with its various segments. Watching
whales in their natural habitat, which is now popular among tourists, is the best example of
this. It is postulated, for example, to pay attention to reconciling tourists’ interests and oper-
ators’ behaviors with more responsible practices;, new technologies, co-creation process and
business responsibility, collective involvement of various stakeholders in the decision-making
process, with particular emphasis on the vision of women and their caring attitudes and
animal rights ethics. (Suarez-Rojas et. al. 2023). This article fits these assumptions.

3 RESEARCH METHODS

This article focuses on the development of tourism of last resort (LCT) and the risks associ-
ated with it, discussed in the context of challenges for sustainable management. The main
problem of the research was expressed in the form of a question: What are the effects of the
development of mass last chance tourism and will they take the form of permanent trends?
The main problem was made more specific by issues that took the form of the following
detailed questions:
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Are there and what the connections are between climate threats and the development of last
chance tourism?

* How do places, areas and their appearance change under the influence of last resort mass
tourism?

* Is mass tourism of last resort showing a growing trend and will it become a permanent
trend in the global economy?

* Are tourists aware of the negative consequences of uncontrolled and mass travel to places/
areas whose existence is at risk?

* What effective management mechanisms should be applied so that tourism of last resort
can develop in a sustainable way?

The desk research method was chosen for the research. A critical analysis of the literature
and specialized press was carried out, and the method of descriptive analysis was used. The
research procedure consisted of searching for information, collecting, and analyzing secondary
data. Secondary data analysis “has a rich intellectual tradition in the social sciences” (Frank-
fort-Nachmias 2001). This method was chosen due to the exploratory study and the need to
use a wide range of materials that concern various places and areas around the world. Thanks
to this, the scope and depth of the analysis are much greater than they would be when using
primary data obtained in a single research project. In addition, the analysis of data from dif-
ferent time periods, related to similar topics, has contributed to the fact that the description
and explanation of changes are more accurate. The currently obtained secondary data will be
used for comparison purposes in the next research period. Further, in-depth research on this
issue is planned. The content of the documents supplemented on an ongoing basis was com-
pared with the previously obtained materials. The query was of a library and Internet nature.
Domestic and foreign literature on the subject was used in the research. Information provided
by various types of institutions monitoring ecological threats and/or the development of mass
tourism as the last resort was obtained, as well as materials of companies using social media
to communicate these threats. The analysis was carried out through compilation, mutual veri-
fication, comparison, and processing of existing data.

The supplementary method and autopsy were also used, i.e. participant observation and
experiences gained from traveling to significant tourist destinations such as Singapore, Japan,
China, Middle East countries (United Arab Emirates), Mediterranean countries (Italy,
France, Malta, Portugal, Spain, Greece, Turkey, Tunisia, Egypt) and other destinations (e.g.
Norway, Sweden, Czech Republic, Slovakia, Poland). A complementary method of observa-
tion was chosen because the literature emphasizes that it is “the basis of all research methods
in the social and behavioral sciences” (Angrosino 2010). This observation was hidden. The
idea was to capture the natural behavior of tourists and tour operators so that the fact of
observing would not affect them. The observation was uncontrolled because although the dis-
advantage of this type of method is a certain degree of subjectivity, its advantage is its flexibil-
ity, and sensitivity to unplanned, unexpected events that take place during the observation.

Since the research was not conclusive, but only explanatory, its sequence and direction were
determined from beginning to end by the formulated research problem and the accompanying
research questions. The research was based on an interpretative paradigm related to inductive
reasoning. It was assumed that the research conducted will in the future be an introduction to
quantitative research, giving the basis for formulating research hypotheses that will be verified
at further stages of research.

4 EMPIRICAL RESULTS - IDENTIFICATION OF PLACES/AREAS MOST AT RISK
DUE TO MASS TOURISM

Regions of coral reefs - (Red Sea, Australia, Micronesia and Polynesia, Caribbean). The lar-
gest reef in the world, visible even from space, is considered to be the reef stretching along the
northeastern coast of Australia to Papua New Guinea. It is about 20 million years old! As
a result of global warming, environmental pollution, sea acidification, and soil erosion that
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silts up coastal waters, the reef is under serious threat. The immediate effect is coral bleaching
and polyp death. Tourists applying sunscreen before swimming and/or trying to remove elem-
ents of the reef as souvenirs contribute significantly to the destruction of this natural potential.
It is worth noting that, as research shows, bringing natural souvenirs from holidays (e.g. sand,
gravel, stones, shells, fragments of volcanic rocks, parts of plants, and even small animals) has
become a permanent practice. Not all tourists are aware that it is illegal, punishable, and
causes environmental damage (Pabian et al. 2020).

Beaches and islands —an example is the Philippine island of Boracay, which has suffered
from an overabundance of tourists and shoreline wastewater discharge. Similarly, Thailand’s
Maya Bay beach on Phi Phi Island in the Andaman Sea, which became famous for the Leo-
nardo di Caprio film “The Beach”, was closed for 3 years to allow the ecosystem to recover
(Kunz). The problem with the ever-higher water level is noted by the paradise Maldives. As
much as 80 per cent surface is located just 1 meter above sea level. Maldives could disappear
from the face of the Earth in 100 years, scientists alarm. Also in Europe, reports concerning
the Balearic Islands (Ibiza, Mallorca, Minorca) are worrying. Experts argue that the islands
could permanently lose up to 65 per cent of their land. amphibian (Zajac 2022).

National parks — Glacier National Park in the USA, which Americans call the Crown of the
Continent, is one of the most interesting tourist attractions in the world. However, it is pre-
dicted that by 2030 the glaciers, on whose existence the life of the local fauna and flora
depends, will disappear. A similar situation is in the Los Graciales National Park in Argen-
tina. In 2022, the Perito Moreno glacier collapsed.

Metropolises and big cities — urban centers are also suffering as a result of climate change.
An example is Bangkok, which is only 2 meters above sea level and is particularly vulnerable
during the monsoon season. The metropolis suffers from the weight of skyscrapers, the cover-
age of a part of the natural drainage system, i.e. canals, with a network of roads, the pumping
out of groundwater, and others. Another example is Venice, Italy. Research carried out by
a team of Italian and French geophysicists and volcanologists, published in the scientific jour-
nal “Quaternary International”, shows that the rise in the sea level could definitively flood the
city as early as 2100. (wp.turystyka).

Historic cultural objects and wonders of the world — an example is the Taj Mahal, existing
since 1654. It is located in Agra, which is the 8th most polluted city in the world. Dirty air,
garbage, a polluted river, and insects cause the marble from which the mausoleum was built
to turn green-yellow. As a result, the Indian government has decided to limit the number of
Indian tourists to 40,000. per day, while the visit time was limited to 3 hours (Zajac 2018).

5 EMPIRICAL RESULTS - CONCLUSIONS FOR SUSTAINABLE MANAGEMENT

Tourism consists of the following main actors: 1) the community of the area receiving tour-
ists, 2) the tourism industry (firms directly and indirectly related to tourism), 3) tourists. In the
search for systemic solutions for these entities from the perspective of the concept of sustain-
able management, one must first refer to the Corporate Social Responsibility (CSR) strategy,
according to which organizations, including those in the tourism industry, should voluntarily
take into account social and environmental good in their business activities and take care of
proper relations with various stakeholder groups, starting with employees. Social responsibil-
ity means accepting and implementing various elements of sustainable management into prac-
tice. It means investing not only in the protection of the natural environment, but also in the
social environment, in human resources and in relations with the company’s environment.
With regard to tourism (LCT), basic tools (CSR) can be used, in particular:

» Actions for the benefit of the local community - cooperation and support at the local level
for the well-being of residents and indigenous peoples in the areas of tourist reception and
companies operating there.

* Pro-ecological activities — implementation of pro-ecological tourist products and services.
Conventional resources that should undergo pro-ecological transformation in the first
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place are: 1) human resources (managers and executive employees who must have know-
ledge in the field of sustainability, as well as social and ecological sensitivity, openness to
new solutions, personal creativity and innovation) 2) construction infrastructure (locating
tour operators, including hotels and gastronomy in energy-saving buildings, preferably
autonomous, which were erected in the clean production process based on natural, renew-
able and healthy materials of local origin), 3) equipment of tourist facilities (it should con-
sist of from durable, safe and health products, e.g. ecological furniture), 4) tourist transport
(tourists should be transported by means of transport that have a less harmful impact on
the environment, and at the same time ensure the availability of communication destin-
ations in a safe and non-threatening way, moreover, they function in accordance with the
trend of chances for long duration), 5) input goods (all durable and non-durable products
that the producer of tourist services purchases in order to conduct current activity should
come from those producers and suppliers who are characterized by high ecological and
social sensitivity, and their products have been manufactured in accordance with the prin-
ciples of sustainable development and awarded with ecological certificates).

* Social campaigns — organizing and supporting pro-social and pro-ecological campaigns
through the media, eg transferring part of the profits from the sale of tourist events to sup-
port people in need.

* Programs for employees — equal opportunities for people with disabilities and people over
50, investing in training programs, integration and flexible forms of work, using the intel-
lectual potential of women.

» Social reports - preparing systematic and transparent publications on sustainable manage-
ment, taking into account the interests of various stakeholders.

* Management systems — building credibility by introducing transparent quality, environ-
mental management and social responsibility systems, such as: Quality Management
System ISO 9000, Environmental Management System ISO 14000, Social Accountability
SA 8000 (PARP).

* Employee volunteering — voluntary provision of help by employees of tourist companies
(eg residents, guides, pilots, officials, drivers) without remuneration in order to support
prosocial and proecological initiatives.

* Supply chain management - applying the principles of corporate social responsibility at all
six stages of the tourist product supply chain, i.e.: 1) second-tier suppliers (e.g. food produ-
cers), 2) first-tier suppliers (e.g. accommodation providers), 3) intermediaries/ 2nd tier
organizers (receiving agencies), 4) 1st tier intermediaries/organizers (tour operators assem-
bling a tourist product and selling it directly to tourists, 5) intermediaries/sellers (“travel
shops” intermediating between tour operators and clients), 6) tourist (purchaser of the
product tourism) (Kusa 2009).

* Labeling of products - ecolabeling of a tourist product (eg agritourism).

It should be emphasized that CSR is no longer enough today. A more recent trend is the
Environmental, Social, and Corporate Governance (ESG) formula. It includes factors based
on which ratings and non-financial assessments of the organization are created. Taking into
account social and environmental goals in the development of the company must take place
already at the level of the company’s strategy and be reflected in the business justification.
Social responsibility is not only taking care of employees, legal regulations, ensuring working
conditions, but also providing products of appropriate quality to the customer (Sobocinska
2021). It is also the selection of suppliers, appropriate rules for recruiting employees, confirm-
ation of material legality certificates, waste management policy, transparency of the organiza-
tion for its shareholders, as well as appropriate communication with them (Body 2022).
Researchers are right that extensive social activity is needed already at the planning stage.
Whether planning for tourism must also consider a number of universal principles. These
include a focus on the present, a perspective that goes beyond economic development, the
incorporation of all three tourism sectors (business, non-profit organizations and govern-
ments), an interactive approach, and integration of three planning scales (community,
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destination and region). All these principles are equally relevant to ecotourism planning
(Backman 2001).

In general, this is not about sporadic or apparent activities for sustainable development,
aimed at improving their own image, but about a comprehensive, systemic transformation
that will make all resources and activities of the tourism service provider contribute to balan-
cing intergenerational needs and the development of sustainable tourism.

6 DISCUSSION

The conclusions of the research conducted at the end of the second decade of the 21st century
(Vila et al. 2016) were pessimistic. The researchers emphasized that tourists are not aware of
the dangers of their mass travel. Currently, it is worth repeating the research, because the
latest discoveries show that tourists’ awareness of the threats posed by mass and uncontrolled
tourist traffic is clearly increasing. Therefore, it is a positive change in the attitude of tourists
to ecological problems. It is necessary to examine the attitude of the young generation to the
problem of tourism to places and areas that may cease to exist in the near future. However, it
should be agreed that in terms of management it is important to develop an approach to vis-
itor segmentation (Groulx et al. 2019). It should be added that tourism segmentation should
be an activity undertaken by both tourist companies and institutions responsible for the devel-
opment of tourism in tourist destinations. Recognizing the needs of tourists and then dividing
the market into segments is also the key to defining a marketing strategy.

In conclusion, it is worth noting the limitations of this study. Due to the fact that the con-
ducted research was only explanatory and non-conclusive, it did not allow for making general-
izations regarding the research problem (e.g. in relation to some places, areas in all countries
of the world). Further directions of research may concern such aspects as the power of place,
politics, locality, as well as philosophy and critical understanding of the place, the impact of
culture and the sense of national identity on the perception of the importance of last resort
tourism (LCT), as well as the attitude of representatives of different generations to the need to
monitor this form of tourism and implementation of sustainable management principles in
business practice. Further research should take into account the potential role of various
actors: scientists, governments, business practitioners of local communities in striving to
improve the condition of the natural environment and social well-being, also for future
generations.
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