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Abstract: The  purpose of  our research is to  analyse intelligent systems, identify their key features in general and in 
the context of regional resource management in particular; to provide a detailed list of the main intelligent technologies 
and systems used in regional resource management and the areas of  their direct use. The main emphasis should be 
placed on the benefits of using intelligent systems in the management of regional resources in the context of sustainable 
development as well as on the problems that can be overcome through the use of intelligent systems. The study should 
also analyse the negative aspects of the use of intelligent systems in regional resource management. In order to achieve 
this goal, the general philosophical method, the method of system analysis, synthesis, deduction and induction, dialecti-
cal method and formal legal method were used. The findings of the study will serve as a basis for further research and 
a catalyst for increasing the use of smart technologies, taking into account all the benefits and potential risks.
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Streszczenie: Celem niniejszych badań jest analiza systemów inteligentnych, zdefiniowanie ich kluczowych cech, 
w  szczególności w  kontekście regionalnego zarządzania zasobami; przedstawienie szczegółowego wykazu najważniej-
szych inteligentnych technologii i systemów stosowanych w regionalnym zarządzaniu zasobami oraz obszarów ich bez-
pośredniego wykorzystania. Główny nacisk położono na korzyści płynące ze stosowania systemów inteligentnych w za-
rządzaniu zasobami regionalnymi w  kontekście zrównoważonego rozwoju oraz problemy, które można przezwyciężyć 
dzięki ich zastosowaniu. Artykuł odnosi się również do negatywnych aspektów wykorzystania inteligentnych systemów 
w zarządzaniu zasobami regionalnymi. W badaniu zastosowano ogólną metodę filozoficzną, metodę analizy systemowej, 
syntezę, dedukcję i indukcję, metodę dialektyczną oraz metodę formalno-prawną. Wyniki badania posłużą jako podstawa 
do dalszych badań oraz jako katalizator szerszego wykorzystania inteligentnych technologii, z uwzględnieniem zarówno 
płynących z tego korzyści, jak i potencjalnych zagrożeń.
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Introduction
Regional resource management is the con-
solidation, use and distribution of natural 
resources within a certain territory. It plays 
a very important role in the context of sus-
tainable development, because in the face 
of rapid development of all spheres of life, 
the level and scale of the use of all existing 
resources is increasing. For the purposes 
of our study, it is important to describe and 
briefly review regional resource manage-
ment and its key aspects. Regional resource 
management is a holistic and integrated 
approach that plays a key role in sustainable 
development, as it is inherently designed 
to ensure responsible use, equitable distri-
bution and thoughtful conservation of avail-
able natural resources It is not only about 
the current state, but also about predict-
ing future situations when the well-being 
of future generations will not be threatened 
(Paglia 2021). The main aspects of regional 
resource management in the context of sus-
tainable development are as follows:

•	 Integration of environmental, social 
and economic objectives – this means 
balancing these objectives to further 
integrate them for the purpose of sus-
tainable resource use that will contrib-
ute to economic development, eco-
system conservation and community 
well-being;

•	 Emphasis on ecosystem approaches – 
such emphasis confirms that resource 
management takes into account data 
on species, ecological processes and 
habitats in a complex and individual 
way. Ecosystem-based approaches help 
to maintain biodiversity and its resil-
ience in the face of constant environ-
mental change;

•	 Public involvement – an important tool 
in the context of sustainable develop-
ment is the involvement of local com-
munities in discussions and decision-
making processes. Recognition and 
respect for traditional knowledge can 
increase the effectiveness and sustain-
ability of regional resource management 

initiatives (Audubon International 
2005);

•	 Adaptation to climate change and miti-
gation of its consequences – sustain-
able regional resource management is 
based on strategy(s) that primarily take 
into account the fact of climate change, 
the impact of the human factor on cli-
mate change in the first place, as well 
as the mechanism and stages of over-
coming the consequences of climate 
change and adaptation to such conse-
quences. In this context, it is important 
to underline the need for promoting 
the practices and methods aimed at 
reducing greenhouse gases and mitigat-
ing the risks associated with the chang-
ing climate conditions (Audubon Inter-
national 2005; Kalina et al. 2022, 335). 
These practices further integrate cli-
mate considerations into explicit plan-
ning processes;

•	 Thoughtful urban and land use plan-
ning – in the  context of  effective 
resource management, it is important 
to consider all aspects, including zon-
ing, green infrastructure, and habitat 
conservation to support sustainable 
urbanisation;

•	 Ensuring sufficient access to clean water 
– one of  the main tasks of  regional 
resource management is to address 
the problem of water shortages, its 
equitable distribution, and pollu-
tion issues, while taking into account 
the needs of the ecosystem and society;

•	 Transition to renewable energy sources, 
which is an important attribute of sus-
tainable development. Introduction and 
support of integration of technologies, 
such as wind and solar energy, mini-
mise the negative impact of human 
activity on the environment, thereby 
improving the conditions for high-
quality regional resource management 
(Almusaed and Almssad 2023);

•	 Implementation of the circular econ-
omy and reduction of  waste con-
tribute to sustainable development. 
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The  circular economy is based on 
the idea of manufacturing products 
with durability in mind. It is based on 
the implementation of closed cycles in 
the processes of circulation, produc-
tion and consumption. The benefits 
of the circular model include reducing 
the consumption of raw materials and 
energy resources, reducing the negative 
impact on the environment, minimis-
ing waste, and stimulating innovation 
(Diia.gov.ua 2021). At the same time, 
regional governance should take these 
aspects into account and simultane-
ously include waste management plans 
to minimise negative environmental 
impact;

•	 Thoughtful use and conservation of nat-
ural resources – such natural resources 
include soils, forests, fish populations, 
etc. that are necessary to maintain 
the functioning of ecosystems. Imple-
menting sustainable logging practices 
and conservation measures are key 
components of regional resource man-
agement (Almusaed and Almssad 2023);

•	 Eliminating the use of resources that are 
impossible or difficult to renew;

•	 Coordination of regional governance 
and policy – good communication 
between all sectors and governance 
bodies is essential in the framework 
of sustainable development. Compre-
hensively integrated policies and gov-
ernance structures are the basis for 
developing a framework for negotiation 
and cooperation between all stakehold-
ers to ensure a holistic approach to sus-
tainable development;

•	 Comprehensive assessment and moni-
toring – setting up assessment and 
monitoring systems to examine the cur-
rent situation of natural resources and 
the results of the management strat-
egy. Regular reporting and evaluation 
of the effectiveness of a management 
strategy is important for further imple-
mentation and formulation of strategies 

for subsequent periods (Yi et al. 2023, 
103732);

•	 Encouraging activities that contribute 
to the identification and development 
of new technologies, as well as expand 
the existing resource base in order 
to maximise positive impacts on human 
welfare and the environment.

In view of the above, it can be noted that 
regional resource management in the con-
text of sustainable development involves 
managing resources in such a way as to pre-
vent their total depletion and the reaching 
the level critical for the next generation. 
Equitable distribution of resources to meet 
the present needs of humanity without 
jeopardising the existence of future gen-
erations is a desirable goal that is sought 
to be achieved by using the framework 
of regional resource management. In this 
respect, it is important to note that soci-
ety, ecosystems and the economy are inter-
connected and therefore, together, through 
effective resource management, require 
a well-thought-out comprehensive strategy 
for cooperation. Intelligent systems are also 
an important component, as they change 
the course and processes of resource man-
agement and produce much more pro-
ductive results and impacts by their very 
nature. 

That is why, in view of the above, the pur-
pose of our research is to analyse intelligent 
systems, to identify their key features in gen-
eral and in the context of regional resource 
management in particular; to  provide 
a detailed list of the main intelligent technol-
ogies used in regional resource management 
and the areas of their direct use. The main 
emphasis should be placed on the benefits 
of using intelligent systems in the manage-
ment of regional resources in the context 
of sustainable development and the prob-
lems that could be overcome through their 
use. The study will also analyse the negative 
aspects of the use of intelligent systems in 
the management of regional resources. 
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1. Methodological Framework
The scientific research was carried out in 
accordance with the stated and with the use 
of the following methods: the general phil-
osophical method, the method of system 
analysis, synthesis, deduction and induction, 
dialectical method and formal legal method. 

The cross-cutting method of scientific 
research is a general philosophical method, 
which was used by the author at all stages 
of the study in order to formulate compre-
hensive conclusions in accordance with 
the research topic and goal (Blagradnyi 2018, 
150). The method of system analysis (Filatov 
2022, 24) was used in the framework of ana-
lysing intelligent systems, identifying their 
key features in general and in the context 
of regional resource management in particu-
lar. The method of system analysis was used 
to form a detailed list of the main intellec-
tual technologies used in the management 
of regional resources and the areas of their 
direct use. 

The synthesis method (Filatov 2022, 24) 
was used to identify the features of intel-
ligent technologies and their impact on 
the traditional management of regional 
resources, especially in terms of solving 
the problems of traditional regional resource 
management. The author has drawn conclu-
sions about the advantages of using intelli-
gent systems in the management of regional 
resources in the context of sustainable devel-
opment and the problems that can be over-
come through the use of intelligent systems. 
It is through the use of the method of sys-
tem analysis and synthesis that scientifically 
significant and practically applicable con-
clusions have been drawn on the key chal-
lenges faced in the use of intelligent systems. 
Using the method of deduction (Antonova 
2017, 83), we concluded that, despite the use 
of traditional models of regional resource 
management, introduction of intelligent 
systems in the context of sustainable devel-
opment remains important. The method 
of induction (Antonova 2017, 83) was used 
to draw conclusions about the challenges 

and disadvantages of  using intelligent 
systems. 

The  dialectical method of  scientific 
research (Filatov 2022, 25) was also used 
to achieve this goal. It was used to iden-
tify and investigate the problematic issues 
of  implementing intelligent systems in 
the context of sustainable development. 
The dialectical method was used to reveal 
the content of the challenges and negative 
aspects that hinder the implementation 
of effective strategies for the quality man-
agement of regional resources. The formal 
and legal method of scientific knowledge 
(Filatov 2022, 26) was used to define the con-
cept of “intelligent systems” and their fea-
tures. Taken together, these methods helped 
to form not only scientifically significant 
conclusions, but also general understand-
ing of the importance of introducing intelli-
gent systems in the management of regional 
resources for sustainable development.

2. Results and Discussion

2.1. �Main Characteristics of Intelligent Systems in 
the Context of Management

The twenty-first century is characterised by 
fast development of the geo-economic and 
geopolitical space, where rapid shifts are 
taking place in the mechanisms of forming 
a developed society and intellectual envi-
ronment as a springboard for improving our 
life. Only under such conditions can truly 
effective and progressive governance mech-
anisms be implemented, and highly devel-
oped technological processes can be intro-
duced. And this, in turn, means ensuring 
the above-mentioned sustainable develop-
ment and, of course, the security of society. 

The place of each state in the developed 
space can be determined by the structure 
and quality of its intellectual and innovation 
sphere. Those, in turn, are based on certain 
intellectual, that is, intangible resources such 
as skills, abilities and competencies. Such 
resources are defined as a result of a long-
term interaction of experience, accumulated 
knowledge and, accordingly, of scientific and 
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technical activities. It is important to note 
that one of the main factors of any change is 
development of intellectual resources (Algo-
tive.ai 2022).

Today, management of regional resources 
is replacing administrative and command 
type of activities with an information-struc-
tured form of activities, where the priority 
task is to provide and analyse data. Under 
such conditions of work organisation, time 
is significantly saved and the effectiveness 
of the implemented regional resource man-
agement strategies increases. In more detail, 
intelligent systems can now be considered 
an integral part of both regional and gen-
eral resource management activities. As 
a general rule, they cover the need for ana-
lytical processes, which in turn are related 
to  the analysis of various relationships, 
the cause and effect nature of phenomena, 
the search for various information needed 
by certain specialists, finding compromises 
and choosing possible options, optimising 
processes, forming progressive ideas, meth-
ods and strategies, etc.

Given the above, we can formulate a defi-
nition of intelligent systems. Intelligent sys-
tems are understood as certain systems in 
which the bulk of work and processes are 
carried out by hardware and software sys-
tems. It is important to note that intelligent 
management systems are aimed at accu-
rately and adequately reflecting all aspects 
of management, both current and past. It is 
on the basis of obtaining data on all aspects 
of management that a comprehensive view 
and vision of a strategy that will be imple-
mented in the future is based. This also 
requires a transition to modern approaches, 
methods and effective technologies for col-
lecting, transmitting and managing infor-
mation. To this list can also be added meth-
ods of analysing information (Bukhari et al. 
2022, 56).

Intel l igent systems are a  response 
to the rapid technological growth in recent 
years. In this regard, an  intelligent sys-
tem must be interoperable, i.e., one that 
creates a single space of information and 

information channels between different 
jurisdictions and authorities, has the option 
of data analysis and document routing, 
is able to fully control different versions 
of a document and transmit documents in 
a timely manner to the relevant authorities 
in a secure manner. The main provisions for 
a certain set of rules are generally as follows:

•	 Intelligent management systems should 
be aimed at meeting the goal of for-
mulating and implementing the rel-
evant policy in a particular area and 
meet the established goals and specific 
objectives;

•	 Intelligent systems significantly increase 
the efficiency of management in various 
industries and areas (Algotive.ai 2022);

•	 The complex of tools and subsystems 
of information systems should be open 
to a certain range of persons, but they 
must meet the established information 
security requirements (Oliinyk et al. 
2022, 245);

•	 Intelligent systems should be used only 
within the legal framework to ensure 
the integrity of these systems and their 
interoperability, as well as the ability 
to adapt intelligent systems to changes 
in legislation (Grainger-Brown and 
Malekpour 2019, 1381).

It is important to note that the effec-
tiveness of intelligent systems is achieved 
through coordinated actions at all levels, 
namely: first, at the level of work with direct 
consumers of services; second, at the level 
of organisational, legal and financial sup-
port for decision-making, as well as tax and 
accounting; third, at the level of analytical 
capabilities to support management deci-
sions by providing reporting, monitoring, 
control over the implementation of deci-
sions and documents, tracking efficiency 
and making forecasts. The main condition 
for the introduction of intelligent systems 
is clear understanding of their importance, 
capabilities and capacities, how they can 
affect management and how to properly 
distribute management functions between 
humans and machines (Algotive.ai 2022).
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In general, information infrastructure 
today includes autonomous information 
systems of banks, government agencies, 
enterprises or other organisations. They 
represent information resources accumu-
lated over a long period of time and stored 
in the form of databases. That is why, in view 
of the above, the entire information infra-
structure can easily be seen as the basis for 
the transition to a new level of management, 
a clear level where information and intel-
ligent technologies are actively used at all 
stages of management decision-making. 

2.2.� Application of Intelligent Systems in Regional 
Resource Management and Main Technologies 
Used

Intelligent systems, when applied, play 
an  important role in improving the  for-
mulation of regional development man-
agement strategies. In general, this means 
supporting sustainable development and 
balancing the use of resources to preserve 
them for present and future generations. 
Intelligent systems are designed to analyse 
large amounts of information, providing 
holistic conclusions about possible trends 
and directions of resource use, the current 
state of the environment and community 
needs. The information obtained through 
the work of intelligent systems is important 
in the formation of sustainable practices and 
effective mechanisms (Khoulji 2017). Moreo-
ver, machine learning algorithms can easily 
develop models to predict fluctuations and 
changes in climate conditions, the avail-
ability of certain resources, or the general 
state of the environment. This is the basis 
for the proactive development and planning 
of effective strategies that will be key to solv-
ing future problems.

It is also important to note that intelligent 
systems are often used to allocate avail-
able resources more efficiently. We refer 
here specifically to optimisation algorithms 
that can be used for rational water alloca-
tion, urban planning or land use. They are 
also used to determine the most efficient 
distribution of renewable energy sources 

(Samara et al. 2023, 2230). Smart agricul-
ture is already a new reality through the use 
of intelligent systems in terms of assess-
ing and monitoring crop management 
data, determining irrigation schedules, and 
engaging in efficient mechanisms to increase 
agricultural productivity while reduc-
ing negative environmental impacts. One 
of the key reasons for the rapid involvement 
of intelligent systems in traditional regional 
resource management is monitoring of natu-
ral resources. This includes the latest remote 
sensing technologies that provide data on 
the state of forests, water bodies and bio-
diversity. Thanks to the data obtained, it is 
possible to assess the overall state of the eco-
system much faster and better and iden-
tify problematic issues in a particular area 
(Khoulji 2017).

Intelligent systems are also actively 
involved in the direct management of water, 
energy, and waste. They are able to moni-
tor water quality and analyse the  level 
of demand for water resources, thus address-
ing the problem of water scarcity. Moreover, 
by optimising and actively using renewable 
energy sources, the reliability of the energy 
distribution systems themselves is improved. 
In terms of waste management, intelligent 
systems can improve and refine waste col-
lection routes, while controlling landfill 
overflow. With a more detailed analysis and 
deeper use of the latest technologies, it is 
advisable to develop promising solutions for 
waste recycling and reduction (Samara et al. 
2023, 2232).

As noted above, intelligent systems are 
able to analyse climate change, even minor 
ones, and in combination with large-scale 
changes to form a general picture, use avail-
able data to develop adaptation strategies. 
This includes planning for changes in tem-
perature, precipitation and sea level. Moreo-
ver, this further affects the state of response 
to disasters and emergencies. A rather 
important task facing intelligent systems in 
regional resource management is the plan-
ning of various environmental protection 
measures through biodiversity mapping, 
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development of mechanisms for the pro-
tection of natural resources, and identifica-
tion of critical habitats (Kamyab et al. 2023, 
101566). Taken together, all of the above 
contributes to the development of an effec-
tive policy and strategy for regional resource 
management. We also consider it expedi-
ent to analyse in more detail those infor-
mation technologies and systems that are 
most often used, are disruptive, provide 
the desired data and are constantly evolving: 

•	 Artificial intelligence technologies 
which are gaining momentum every 
day due to their efficiency and high abil-
ity to analyse large amounts of infor-
mation, pattern recognition, as well 
as to  their ability to  self-learn and 
increase productivity. In general, artifi-
cial intelligence is used to perform pre-
dictive modelling, identify certain pat-
terns, and optimise resource allocation 
(Kamyab et al. 2023, 101566);

•	 Decision support systems (DSS) are 
information systems that use hard-
ware, software, data, a model base, and 
the work of a manager to support all 
stages of decision-making in the pro-
cess of analytical modeling (Softline.
org.ua 2023) These systems help ana-
lyze large amounts of data, simulate 
different scenarios, evaluate the possi-
ble consequences of decisions and opti-
mize the use of resources. The main 
components of the SPPR system are 
a database, a model base, user tools and 
the interface. SPPR systems are used 
to assess land use, analyze the suitability 
of land areas for various types of activi-
ties (agriculture, industry, residential 
construction), develop infrastructure 
development plans, monitor the state 
of natural resources, assess the impact 
of industrial activity on the environ-
ment and develop measures to mini-
mize that impact, model economic 
growth and assessment of the impact 
of various policies on the economic 
development of the region, etc.

•	 Laser scanning, or LiDAR (Light Detec-
tion and Ranging), is a modern tech-
nology that is rapidly developing and 
is used for accurate three-dimensional 
modeling of terrain and objects on it. In 
the management of regional resources, 
this technology is widely used due to its 
high accuracy and the ability to quickly 
obtain data from large areas (Kamyab et 
al. 2023, 101566). In general, laser scan-
ning is used for planning and mapping 
land areas, modeling of river and water 
protection zones, assessment of flood 
risk and development of flood preven-
tion measures, assessment of the for-
est cover, monitoring of soil and agri-
culture, monitoring of biodiversity and 
the state of natural environments, etc.

•	 Machine learning allows to make cer-
tain predictions and identify non-obvi-
ous patterns based on previous human 
experience, historical events and dis-
coveries. It is generally used in resource 
optimisation and predictive analytics 
(Kovalenko et al. 2021, 7);

•	 Data analytics – analysing large 
amounts of data to obtain single valu-
able conclusions, trends or patterns, 
which is important for policy and strat-
egy development;

•	 A geographic information system (GIS) 
is a powerful tool for regional resource 
management, providing efficient collec-
tion, storage, analysis, and visualization 
of spatial data. GIS is a complex sys-
tem consisting of such components as 
spatial (vector and raster) data, attrib-
ute data, software (eg, ArcGIS, QGIS), 
users, and interfaces. Geographic Infor-
mation System is involved in the inte-
gration of spatial data to analyse and 
visualise geographic patterns, making it 
valuable for mapping and understand-
ing regional landscapes. GIS is also 
indispensable in environmental moni-
toring, that is, in the process of track-
ing changes in ecosystems and moni-
toring the state of natural resources. 
Environmental impact assessments are 
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calculated using this system. In general, 
GIS helps to make informed decisions 
that contribute to sustainable develop-
ment, economic growth and environ-
mental protection;

•	 Remote sensing technologies (drones 
and satellite imagery) – designed to col-
lect real-time up-to-date information 
on the state of vegetation, soil cover or 
the changes occuring in the landscape. 
These technologies are particularly 
relevant to obtaining data on possible 
deforestation and assessing the condi-
tion of crops (Kovalenko et al. 2021, 8);

•	 Blockchain technologies are the basis 
for ensuring transparency, objectivity, 
security, and accuracy of tracked data. 
It is often used to certify products from 
sustainable sources, track supply chains, 
and securely manage property rights 
(Anastasiou et al. 2020, 406);

•	 Optimisation algorithms – taking into 
account the above, optimisation algo-
rithms are an effective mechanism in 
finding the best solution to a problem, 
taking into account all the problematic 
aspects or constraints (Khoulji 2017);

•	 Virtual and augmented reality technol-
ogies – capable not only of improving 
modelling, but also of creating an iden-
tical reality, thus allowing stakeholders 
to test various theories in practice in 
real time. Moreover, it is also possible 
to observe the consequences and use 
the results to formulate comprehensive 
strategies that are much more likely 
to bring the desired results in the future 
(Kovalenko et al. 2021, 9);

•	 Smart sensors and detectors – used 
to obtain real-time relevant data for fur-
ther processing by specialists (Kamyab 
et al. 2023, 101566). Accordingly, they 
are applicable in monitoring the quality 
of water, air, soil, etc..

Taken together, the use of the above-men-
tioned new technologies contribute to more 
efficient management of regional resources.

2.3. �The Advantages of Using Intelligent Systems 
in the Management of Regional Resources in 
the Context of Sustainable Development and 
the Problems of Traditional Management that 
Can be Overcome

The philosophy of regional resource man-
agement has undergone dramatic changes 
in recent years due to the influence of intel-
ligent systems ensuring sustainable develop-
ment. Undoubtedly, integration of intelligent 
systems has opened up new and wide oppor-
tunities to improve the existing management 
models and increase their efficiency. Within 
the framework of sustainable development, 
intelligent systems in the management 
of intellectual resources bring a number 
of advantages. These include:

•	 Effective decision-making based on 
timely collected and received data – 
the use of the latest technologies can 
help decision makers by providing 
them with comprehensive information 
about the dynamics of resources and 
the state of the environment. As a result, 
the decisions made will more accurately 
regulate these issues (Carayannis et al. 
2022, 931).

•	 Thanks to forecasting and modelling 
technologies, it is possible to respond in 
a timely manner to emerging problems 
and potentially solve them.

•	 Based on the analysis of patterns and 
trends in the effectiveness or ineffec-
tiveness of a particular phenomenon, 
regional resource management strat-
egies can be improved. As a rule, this 
leads to the more efficient use of water, 
land, energy and other resources 
(Carayannis et al. 2017, 16).

•	 Artificial intelligence technologies have 
significantly increased the chances 
of timely response to man-made disas-
ters and abrupt environmental changes.

•	 Thanks to the use of  intelligent sys-
tems, farmers can receive relevant and 
important information directly related 
to  farming. As a  result, this leads 
to reducing the negative impact on 
the environment in terms of calculating 
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planting times, adjusting irrigation 
schedules, and maintaining plant health 
(Kilintzis et al. 2020, 952).

•	 Smart assessment of the state of water 
resources ensures sustainable water use 
and effective control over water quality, 
as well as leakage in irrigation systems 
(Erkko 1998, 136).

•	 An important positive contribution 
of  intelligent systems is the  open-
ing of opportunities for the public 
to engage in regional resource man-
agement processes by posting certain 
information on social media. Active 
involvement of the society significantly 
increases the effectiveness of imple-
mented strategies and encourages vari-
ous initiatives that can positively affect 
the management itself.

•	 The above advantages form a holis-
tic system of adaptive management, 
which consists of constant adjustments, 
monitoring and data analysis. Based on 
such data, changes and additions are 
made to resource management strate-
gies. This flexibility is crucial to address 
dynamic issues, such as the effects 
of climate change, and, for example, 
long-term issues related to energy 
management and the use of renewable 
energy sources, which require not only 
significant investments but also special 
maintenance (Kilintzis et al. 2020, 952; 
Kryshtanovych et al. 2022, 225).

•	 Savings of financial resources – savings 
are made thanks to the simplification 
of various processes, which took place 
thanks to the integration of intelligent 
systems. This has a positive impact on 
sustainable development in general.

Of course, the above benefits are self 
evident. Intelligent systems are a tool that 
greatly simplifies many processes, and this 
simplification leads to faster pace, cost sav-
ings and much more sophisticated strategies 
for managing regional resources. However, it 
is important to emphasise that the benefits 
will only make sense if the disadvantages 
are also taken into account. One of them is 

the dependence of systems on the complete-
ness and accuracy of information already 
obtained by humans. If this is not met, then 
further analysis and consideration of opti-
mal solutions to problems will not be cor-
rect, appropriate and fair. Moreover, fair-
ness goes hand in hand with impartiality, 
which can be violated if intelligent systems 
are programmed on the basis of discrimina-
tory statements about women and men, race 
or religion. This can then have a negative 
impact on the distribution of, for example, 
water resources (Erkko 1998, 136).

Of course, the introduction of intelligent 
systems saves a lot of costs in the future. 
However, significant investments are 
required at the stage of their implementa-
tion. The issue of confidentiality and privacy 
is also an important nuance, as private or 
confidential information may be collected 
in parallel during the collection of water 
or soil data. This can be done intentionally, 
under the guise of research, and therefore 
this issue should be taken into account when 
developing resource management strategies 
and personal data protection legislation. 
It is also important to ensure the security 
of intelligent systems in the course of their 
use, as hacker attacks or other disruptions 
to the normal operation of intelligent sys-
tems are possible. Moreover, due to their 
nature, intelligent systems often rely on 
quantitative indicators. This is why there 
is a tendency to prioritise easily measur-
able factors at the expense of qualitative 
or cultural considerations, which can lead 
to incomplete decision-making (Dezi et al. 
2022, 930). Taking the above information 
into account, arguments can be made in 
favour of intelligent systems in terms of how 
they contribute to solving problems that 
arise in the course of traditional resource 
management. 

First, as traditional regional resource man-
agement generally relies on local knowledge 
and practices, it often suffers from a lack 
of potentially important information. By 
their very nature, intelligent resources con-
duct much more extensive monitoring and 
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analysis of data and satellite imagery. Artifi-
cial intelligence improves the level of aware-
ness of specialists, which has a correspond-
ing impact on the management of regional 
resources (Demir et al. 2019, 694).

Secondly, traditional management tools 
and models are simply not enough to fully 
take into account the interests of society as 
a result of the growing demand for certain 
resources. Intelligent resources can per-
form predictive modelling to calculate ways 
to allocate resources efficiently.

Third, traditional resource management 
has faced challenges in adapting to rapid 
environmental change. Thanks to artificial 
intelligence and machine learning, it is pos-
sible to predict changes in climate, weather 
conditions, etc. and develop adaptive strate-
gies accordingly (Dezi et al. 2022, 930).

Fourth, market forces and rapid globali-
sation create certain pressures and can 
lead to unsustainable use of  resources. 
The algorithms of intelligent systems help 
to optimally regulate the use of resources. 
Moreover, blockchain technology can be 
used to track and certify products from 
sustainable sources, ensuring fair trade 
and responsible resource management. In 
this regard, it is also important to add that 
there is a great threat, and there are many 
cases when the use of technology can lead 
to environmental degradation or overexploi-
tation of resources. However, with the help 
of intelligent systems, such misuse can be 
stopped. For example, artificial intelligence 
technology is able to detect excessive or ille-
gal fishing, and transmit this data to relevant 
authorities to respond to these actions.

Conclusions
Regional resource management is a holis-
tic and integrated approach that plays a key 
role in the framework of sustainable devel-
opment, because by its very nature it calls 
for responsible use, fair distribution and 
thoughtful preservation of available natu-
ral resources. The following are the main 
aspects of regional resource management 
in the context of sustainable development: 

integration of environmental, social and 
economic goals; emphasis on ecosystem 
approaches; public involvement; adapta-
tion to climate changes and mitigation 
of their consequences; thoughtful urban 
planning and land use; ensuring sufficient 
access to clean water for daily use; transi-
tion to renewable sources of energy, which 
is an important attribute of sustainable 
development; implementation of circular 
economy and reduction of waste contrib-
ute to sustainable development; thoughtful 
use and conservation of natural resources; 
eliminating the use of resources that are 
impossible or difficult to restore; coordina-
tion of regional management and policy; 
comprehensive assessment and monitoring 
of the actual situation of natural resources 
and results from the  implementation 
of the management strategy; encouraging 
activities that contribute to the discovery 
and development of new technologies, as 
well as expand the existing resource base 
in order to maximize the positive impact 
on the well-being of the population and 
the environment.

Today, the  management of  regional 
resources is replacing the administrative and 
command type of activity with an informa-
tion-structured form, where the priority task 
is to provide and analyse data, and therefore 
the use of intelligent systems is becoming 
important. Intelligent systems are defined 
as certain systems in which the bulk of work 
and processes are carried out by hardware 
and software systems. It is important to note 
that intelligent management systems are 
aimed at accurately and adequately reflect-
ing all aspects of management, both current 
and past. It is on the basis of obtaining data 
on all aspects of management that a com-
prehensive view and vision of  the over-
arching strategy that will be implemented 
in the future is based. Intelligent manage-
ment systems should be aimed at achiev-
ing the goal of formulating and implement-
ing the relevant policy in a particular area. 
Intelligent systems can significantly improve 
the efficiency of management in various 
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industries and areas. Intelligent systems 
should be used only within the legal frame-
work to ensure the integrity of these systems 
and their interoperability, as well as the abil-
ity to adapt them to changes in legislation.

Intelligent systems are designed to ana-
lyse large amounts of information, providing 
holistic conclusions about possible trends 
and directions of resource use, the current 
state of the environment and community 
needs. One of the key reasons for the rapid 
involvement of intelligent systems in tradi-
tional regional resource management was 
the monitoring of natural resources. Intel-
ligent systems are also actively involved in 
direct management of water, energy and 
waste. They are able to monitor water qual-
ity and analyse the  level of demand for 
water resources, while addressing the prob-
lem of water shortages. One of the crucial 
tasks facing intelligent systems in regional 
resource management is the planning of var-
ious environmental protection measures 
through biodiversity mapping, develop-
ment of mechanisms for protecting natural 
resources, and identification of critical habi-
tats. Information technologies and systems 
that are most often used, that are disruptive, 
provide the desired data and are constantly 
evolving include: artificial intelligence tech-
nologies, decision support systems, laser 
scanning, machine learning, data analyt-
ics, geographic information system, remote 
sensing technologies (drones and satellite 
images), blockchain technologies, optimiza-
tion algorithms, virtual and augmented real-
ity technologies, sensors and smart sensors.

In the framework of sustainable devel-
opment, the use of intelligent systems has 
a number of advantages in the management 
of intellectual resources. These include: 
making effective decisions based on timely 
collected and received data; thanks to fore-
casting and modeling technologies, it is pos-
sible to respond in time to emerging prob-
lems and potentially solve them; regional 
resource management strategies can be 
improved based on the analysis of patterns 
and trends regarding the effectiveness or 

ineffectiveness of a particular phenomenon; 
on the basis of artificial intelligence tech-
nologies, the chances of timely response 
to man-made disasters and sudden changes 
in the  environment have significantly 
increased; thanks to the use of intelligent 
systems, farmers can receive relevant impor-
tant information directly related to agricul-
ture; thanks to the “reasonable” assessment 
of the state of water resources, sustainable 
water use is ensured and water quality is 
effectively controlled, leaks in irrigation 
systems are detected; opening opportuni-
ties for the public to get involved in regional 
resource management processes; formation 
of a holistic system of adaptive management, 
which consists in carrying out constant 
adjustments, monitoring and data analysis; 
saving financial resources.
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