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Abstract: The growing negative anthropogenic impact on the environment causes scientific interest
in the problems of water management. The increasing number of publications in this scientific field
requires their intellectual systematization. The purpose of this study is to conduct a bibliometric
review of scientific publications related to water management issues in the context of solving the
problems of increasing the sustainability of the socio-economic development of a region for better
understanding of current research trends. To achieve this goal, bibliometric analysis using the
VOSviewer software product (Manual for VOSviewer version 1.6.17) was used. The international
database Scopus was taken as the source of information. This study examined 10,208 articles on
water management issues from 2012 to 2022. The basic criterion for including a publication in the
selection was that the topic of the work belongs to the subject areas of economics, econometrics and
finance and business, management and accounting. As a result of the analysis, it was determined that
the problems of water resources management have not lost their popularity in the global research
community and the research methodology is evolving towards the concept of “water—energy—food”.
The centers of knowledge forming the vector of scientific research are the USA and the Netherlands;
however, in recent years, the research of Chinese scientists has become increasingly important.
It is concluded that the potential for the development of research in the field of water resources
management in the context of solving the problems of the sustainable development of regions is
associated with the search for opportunities for revealing the synergy of intersectoral interactions
while taking into account their sectoral and regional specifics.

Keywords: water resources; bibliometric analysis; sustainable development; water resources
management; economics of water resources; VOSviewer; knowledge centers; research geography

1. Introduction

Water resources are essential for achieving the goals of sustainable development for
national economies, providing significant competitive advantages to states that have them
in abundance [1]. The increasing technogenic demands of society have led to an increase
in worldwide water consumption, significantly outstripping its natural renewal. This will
activate the search by scientific researchers around the world for ways to improve the effi-
ciency of water management. The modern scientific literature presents a significant amount
of scientific research on the issues of water resources management in environmental and
socio-economic aspects. The number of articles on water management issues is constantly
growing. Therefore, it is important to understand the direction in which world science
is moving in an effort to ensure solving the problems of the sustainable development of
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regions based on effective water resources management. Despite the growing interest in
sustainable water management, we did not find any bibliometric studies devoted to a
comprehensive review of publications in this subject area. The research of Xu H., Berres
A. etal, Phan Th., and Bertone E. et al. are devoted to reviewing analytics applications in
water resources management [2,3] and a review of publications devoted to the modeling
of water planning processes was conducted by A. Hernandez-Cruz et al. [4]. At the same
time, most of the research was based on a content analysis of existing publications. This is
due to the relative paucity of papers on individual subject areas of research. At the same
time, there are single publications that use bibliometric methods of analysis in the study
of certain issues of water management. In particular, one can note the study by Yang X.
and Sun B. et al., which analyzes studies of the carrying capacity of water resources [5]; the
study of publications by Bennett A. and Demaine J. et al., which was devoted to the safety
of drinking water [6]; and reviews of publications on desalination issues by Ahmed et al.
and A. Nikitaeva et al. [7,8].

Existing article reviews in the field of water management, as a rule, have the form
of theoretical comments and touch upon certain aspects of this issue. For example, Yang
D. and Yang Y. et al. review the work on water cycle management under the conditions
of climate change and anthropogenic changes [9]; a study by Bello A. and Zouari N. et al.
considers technologies for the desalination of water resources [10]. At the same time, there
are no review publications that unite and systematize knowledge about the current trends
in the research development in the field of water management in the context of solving the
problems of increasing the sustainability of the socio-economic development of a region. To
fill this gap, we use bibliometric analysis to review the scientific papers published in recent
years on water management issues. Recent studies convincingly prove that bibliometric
analysis provides important information about the trends in the development of a particular
scientific field [11,12]. At the same time, bibliometric analysis is not a new approach in
scientific research. The discussion of bibliometric indicators began in the middle of the
20th century. With the advent of the scientific databases Scopus and Web of Science, which
greatly facilitated the ability to analyze large amounts of data, as well as providing tools
for such analysis, bibliometric analysis has gained high popularity in scientific research in
recent years. Thus, over the past decade, more than 1000 articles using bibliometrics have
been published [13]. Bibliometric methodology is used both for the analysis of various
thematic areas of scientific research and for the formation of retrospectives of journals. The
growing popularity of this method is explained by the demonstration of the high research
effectiveness of the bibliometric methodology.

Comparing bibliometric analysis with alternative review methods—meta-analysis
and theoretical commentary—researchers note a number of distinctive advantages. Meta-
analysis is able to process large numbers of reports, and it concentrates on the generalization
of empirical data, determining the direction and strength of the influence of relation-
ships [14]. Meta-analysis is most often used as a tool for expanding theory, searching for
studies that are closer to the chosen problem than those used in the primary search [15].
Bibliometric analysis, on the contrary, generalizes and structures certain areas of scientific
research within the framework of the problem under consideration.

Theoretical comments based on systematic reviews of the literature are better suited
for research of a narrow problem with a small number of articles. As a result, such
reviews provide a fragmented understanding of the research subject area. In addition, this
approach relies on qualitative analysis, which, as noted by MacCoun R.J., can lead to the
fact that such studies “may be marred by interpretation bias from scientists from different
academic circles” [16]. Unlike reviews, bibliometric analysis has a greater breadth and
depth of methodology, making it possible to decipher cumulative scientific knowledge and
reflecting evolutionary processes in the development of scientific research areas.

With all of the above in mind, we have determined the purpose of this article: to
conduct a bibliometric review of the scientific publications related to water management
issues in the context of solving the problems of increasing the sustainability of the socio-
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economic development of a region in order to provide a better understanding of the current
research trends. This article focuses on the following research questions: What is the
dynamics of the research interest in water management issues over the past 10 years and
what are the priority thematic areas for research in water management? Which countries
are the centers of knowledge in the field of water management? What journals publish
research in this subject area? What is the level of influence of these journals?

This study makes a valuable contribution to the study of the relationship between wa-
ter management processes and the sustainable development of a region. First, it highlights
the thematic areas of the research and the terms that dominate them, opening up opportu-
nities for increasing the relevance and interconnectedness of research on the problems of
increasing the sustainability of development based on the rational use of water resources.
Secondly, it provides a more structured view of the leading journals, research organizations
and countries, reflecting their contribution to the development of this subject area.

2. Methodology

Methods of bibliometric analysis are used in this study in combination with keyword
analysis. The Scopus information database for the period from 2012 to 2022 was used as the
data source. This database was chosen because it provides the most comprehensive cover-
age of quality articles from high-ranking journals in more than 230 countries. The period for
research from 2012 to 2022 was chosen due to the desire to reflect modern research trends
in this subject area, given the relatively rapid obsolescence of socio-economic research.

The first step of the study was aimed at searching publications with the keyword
“Water resources management” using the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) method. Search parameters were set at the “identification”
step for research published over the period from 2012 to 2022, with the keyword “Water
resources management”: research articles, conference proceedings, book chapters. As a
result, 235,681 publications were found on the ScienceDirect platform. At the “screening”
step, publications were checked for compliance with the subject area of the study. The basic
criterion for including a publication in the selection was that the topic of the work belonged
to the subject areas of economics, econometrics and finance and business, management
and accounting. This enabled us to leave 14,634 sources for further consideration. At the
“eligibility check” step, publications containing research in the field of water resources
management in the context of solving sustainable development problems were identified.
To do this, the keyword “Sustainable development” was added to the search line and, as a
result, 10,208 publications were selected for analysis.

At the second stage of the study, the analysis of selected publications was carried out
in the following areas: the dynamics of the number of publications, the geography of the
research, journals publishing research results in this area, the scientific significance of the
research and so on.

The scientific significance of the study was determined based on the Citation Count
and Field-Weighted Citation Impact.

At the third stage, we used the VOSviewer software product (Manual for VOSviewer
version 1.6.17) for creating maps reflecting thematic clusters in the area of study, as well as
their priority for meaningful description of the subject field of the study. The VOSviewer
tool enables clustering and carrying out network analysis of bibliometric information.
The maps created by the VOSviewer software product are represented by nodes, the size
of which is proportional to the number of documents that they characterize. Nodes are
interconnected by connections. The shorter the distance between the nodes, the closer the
relationship between the studied characteristics of documents.

Metadata on publications became data sources.
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3. Results
3.1. Quantitative Characteristics of the Subject Field of the Research

The dynamics of the number of publications, according to the data presented on
the ScienceDirect platform, indicates a steadily growing interest in water management
issues. At the same time, the share of publications considering these issues in the context
of solving the problems of sustainable development of the economy in the total number
of publications on water management problems increased from 65.8% in 2012 to 73.4% by
2022 (Figure 1). During the same period, these publications received a total of more than
100,000 citations with a Field-Weighted Citation Impact of 1.12.
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Figure 1. Annual number of publications on water management issues. Note: Compiled by the
authors according to the source: https://www.sciencedirect.com (accessed on 11 October 2023).

In terms of the total number of publications throughout the study period, the United
States was in the lead (Figure 2). However, starting from 2016, there can be observed an
active growth in the number of publications by researchers from China.
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Figure 2. Data on the annual number of publications from the top 3 countries by the number of
publications. Note: Compiled by the authors according to the source: https://www.scival.com
(accessed on 11 October 2023).

According to the Nature Index, in fact, Chinese researchers came out on top in terms
of publications in the field of Earth and environmental sciences in 2022 [17].

A determining factor in the growth of the volume of the scientific research in China
is mainly public investments in the research and development field. Thus, in 2021 they
reached 2.4% of GDP (2nd place in the world in terms of R&D funding) [18], which is associ-
ated with the 14 long-term goals of the country’s development established by the five-year
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plan, which determine, among other things, tasks of dealing with environmental problems.
In addition, China is constantly expanding and deepening international cooperation by
opening joint laboratories and implementing scientific projects.

In the total volume of publications, the share of European authors is 34.8%, and the
highest publication activity is shown for researchers from Great Britain, the Netherlands,
France, Spain and Germany.

The top five universities with the largest number of publications in the studied subject
area include the following: Chinese Academy of Sciences, Wageningen University of
Science and Technology (the Netherlands), Development Research Institute (France); Beijing
Normal University, National Institute for Agricultural Research of France and National
Center for Scientific Research of France.

Among the most productive authors, researchers from the Netherlands, China and the
USA predominate. A. Hoekstra (University of Twente, the Netherlands) and K. Hipel (Cen-
ter for Innovation in International Management, Canada) have more than 100 publications
on water management issues.

As a rule, the most productive authors also have the most scientific influence, as
evidenced by the Citation Count and Field-Weighted Citation Impact. Thus, among the
top 10 authors in terms of the number of publications in the field of water management,
8 have a Field-Weighted Citation Impact greater than 1, and for 3 authors it is in the range
of 4-6. The total number of citations for each researcher exceeds 1000. The most-cited
studies are those of Hoekstra (University of Twente, the Netherlands)—over 13,000; Wada
(International Institute for Applied Systems Analysis, Laxenburg, Austria)—more than
9000; Kummu (Aalto University, Finland)—more than 6000.

The number of journals that publish research in the field of water management is quite
large. At the same time, a large number of very authoritative journals from the 1st and
2nd quartiles can be highlighted. The greatest scientific productivity is associated with the
publishing world of the UK and the Netherlands, as each of which has four journals from
the top 10 publications with works in the studied subject area. A large number of papers
are published in the IOP Conference Series: Earth and Environmental Science.

Table 1 shows the top 10 journals by the number of publications on water management
issues. As can be seen from the above data, the scientific impact of articles published in
these journals is quite high: the average number of citations per article is in the range from
10 to 30. It should be noted that, in general, the share of publications by European authors
in the total volume of publications is quite low—34.8%. The leaders in this subject area
are the countries of America, Africa and Asia, experiencing a shortage of water resources.
Among European countries, the greatest publication activity is shown for Great Britain, the
Netherlands, France, Spain and Germany. At the same time, the large number of scientific
collaborations should be noted.

Table 1. Top 10 journals by number of publications on water management issues *.

Journal Title Country Quartile Number of Publications Citation Count

Water (Switzerland) Switzerland Q1 769 9999
Journal of Cleaner Production Great Britain Q1 397 11,539
Sustainability Switzerland Q1 385 4406
Water Resources Management the Netherlands Q1 371 8124
Science of the Total Environment the Netherlands Q1 316 9993
Water Policy Great Britain Q2 314 3354
Water International Great Britain Q2 287 4671
Agricultural Water Management the Netherlands Q1 281 6607
International Journal of Water Great Britain Q1 275 4384
Resources Development

Journal of Hydrology the Netherlands Q1 251 7881

* Note: Compiled by the authors according to the sources: https://www.scimagojr.com/ and https://www.scival.
com (accessed on 11 October 2023).


https://www.scimagojr.com/
https://www.scival.com
https://www.scival.com

Water 2023, 15, 3688 60f13

At the same time, a change in the share of publications in these journals over the years
can be observed. From 2012-2013, publications in the “Journal of Hydrology”, “Water”, “Water
Resources Management” with the promotion of the idea of the central role of water in the
functioning of regional ecosystems prevailed, then, starting from 2015, the leading positions
are occupied by the “Journal of Cleaner Production”, “Sustainability”, “Science of the Total
Environment”, which represent interdisciplinary research aimed at reaching sustainability
of the development of regions and creating society based on innovation. Moreover, in 2022,
the Science of the Total Environment journal, which presents studies of the complex interaction
of the hydrosphere, anthroposphere and biosphere, became the leader in the number of
publications in the field of water management aimed at sustainable development.

Another interesting fact is the increase in publications in open access journals from
12% in 2012 to 18% in 2022. Despite concerns expressed that open access journals with paid
publication for authors increase the risk of dissemination of low-quality articles, studies
show that “predatory” open access journals do not show significant progress in terms
of their scientific impact and cannot represent a serious threat to the development of the
scientific community [19].

3.2. Subject Field of the Research

In order to understand the subject field of the research opportunities in water manage-
ment issues, we will analyze the relationship of keywords in scientific papers published
during the study period (Figure 3), assuming that the keywords adequately reflect the
content of the study.

muluobjex‘t B ptimization

stochas {igEgSte ms
L/

ncial effects

" 0op ﬁ tilir.
N7 =)
‘\&.\?“ b 2

Y ..‘
L
groundwateigpanagement
i o

//‘

=

—
Waterd en

aqg

groundwali§ resource

environ al policy

atura Eource
governa §

water piiification

cheggistry

Figure 3. The relationship of keywords in publications on water management issues.

The location of keywords in different nodes reflects the relationship between the
content of individual publications. Analysis of the relationship of keywords, as noted
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by Dorin et al., enables determination of the most popular topics among researchers and
identification of the main areas of the scientific research [20].

The results of the analysis using VOSviewer tools demonstrate the presence of five
thematic clusters, the priority of which is as follows: environmental management in the
field of water use; decision-making methods in the field of rational use of water resources;
use of water resources in circular economy business models; water management practices
in different countries.

Within the framework of the first thematic cluster, the dominant direction of the
research is the search for the most effective technologies, mechanisms and tools for the
implementation of environmental activities as a result of environmental impacts associated
with water resources. At the same time, the methodological basis of the research in recent
years has been represented by the concept of “water—energy—food”, based on the ideas
of intersectoral multi-level management of interconnected systems of water supply, food
and energy. This concept has evolved from the concept of integrated water resources
management, but in its development it focuses not on the water sector but on a wide range
of sectors and institutions, providing great opportunities for discovering synergies and
minimizing trade-offs [21].

Researchers offer various models that optimize sustainability in the linkage of “water—
energy—food” [22,23]. Optimization of this relationship is most often considered by re-
searchers in terms of solving the problems of the water crisis in agriculture [24,25], to
increase the sustainability of the development of various sectors of industry [26] and urban
agglomerations [27,28]. As noted by L. Wu et al., the essence of the “water—energy—food”
concept is expressed not only in the need to find compromise solutions but also in the direc-
tion of interaction that provides synergy depending on the policy being developed [24]. At
the same time, P. Lalawmpuii believes that the methodology of the “water-energy—food” re-
lationship can significantly strengthen the circular economy, opening up new opportunities
for it [29].

However, as noted by D. Vargas et al., the concept of the “water-energy—food” rela-
tionship is still predominantly a theoretical construct and requires changes in intersectoral
market strategies and management regimes [30]. In this regard, the need to study the
issues of economic incentives for the water, energy and food sectors to implement strategic
interactions is obvious.

As noted by E. Villicafia-Garcia et al., at present, the issues of managing trade-offs are
relatively well developed [31]. Most often, the main task of developing such compromise
scenarios is related to balancing the interests of various sectoral and regional consumers of
water resources. To meet the various and often conflicting requirements for the quality and
volume of water resources necessary for the implementation of efficient production and
economic activities on the part of various actors, researchers suggest using optimization
models for the rational distribution of water resources, taking into account their multi-
purpose nature [32]. At the same time, the behavioral aspects of the parties involved in the
interaction and the modeling of their relationship remain an understudied topic.

Within the framework of the second thematic cluster, the studies are related to: (a) the
use of modern innovative technologies for solving various management tasks in the field
of improving the efficiency of water management; (b) the assessment of the effectiveness of
the use of water resources and the analysis of the risks of inefficient water management.

Thus, Fu G., Jin Y. et al. consider the possibilities of using artificial intelligence
in managing urban water resources [33]. P. Vandome et al. explore the possibilities of
improving the efficiency of water management in agriculture based on the use of digital
technologies in irrigation systems [34]. In the article written by Li X., Luo ]. et al., it
is proposed to use the model of digital twins to solve the problems of increasing the
environmental sustainability of cities by reducing the level of their waterlogging [35]. At
the same time, researchers note that, compared to other industries, the level of innovation
in the field of water management is rather low, since this sector is characterized by a high
level of uncertainty in the relationship between innovation and water problems [36,37].
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There are also a number of studies related to assessing the effectiveness of water
resources use and determining risks of inefficient water management [38,39]. In evaluating
the effectiveness of water management, researchers either focus on one component of
sustainable development or consider the balance of socio-economic and environmental
benefits. As Tang Y., Zhou Q. et al. note, constant auditing of water resources assets and
drawing up their balance on this basis are important for ensuring the water security of a
country and a region [40]. From the point of view of ensuring economic sustainability, the
GRP water intensity indicator is most often used as a criterion for the effectiveness of water
management [41,42]. From the standpoint of balancing economic efficiency and social
equality, researchers propose to use the indicator of the magnitude of economic benefits
per unit of wastewater emission [43].

Among the obstacles to the effective management of water resources, researchers
often highlight the lack of proper systems for monitoring and controlling the state of water
resources. To solve this problem, scientists propose the use of modern digital technologies
that provide synergy of machine learning methods and statistical and dynamic models. In
particular, the study of Xu H., Berres A. et al. reviews the applications of visual computing
for water management [2] and the study of Phan Th., Bertone E., Stewart, R. focuses on
applications of system dynamics [3].

However, despite the fact that in recent years the number of articles on the possibility
of using digital technologies in water management systems has increased significantly,
there is a lack of research in the scientific community based on primary data from the
analysis of the effects of digitalization in terms of creating prerequisites for increasing
sustainability and regional development. Therefore, this area needs further study.

The third thematic cluster is related to the study of the possibility of using water
resources in the business models of the circular economy. The possibilities of reducing the
water intensity of GRP are most often considered by researchers when substantiating the
feasibility of using closed-loop business models to increase the sustainability of regional
development [44,45]. To a greater extent, the possibilities of treated wastewater reuse are
considered in relation to solving the problems of increasing the sustainability of regional
agriculture functioning [46-48] and the urban sector [49]. The recommendations contained
in scientific articles are aimed at overcoming a significant number of organizational, eco-
nomic, technical and social barriers that is necessary for the implementation of business
models for water reuse. In particular, Mihai F.-C., Minea L., Ulman S.-R. draw attention
to the fact that circular economy initiatives related to water management should be in-
terrelated with solving the problems of improving the water supply infrastructure [50].
Breitenmoser L., Quesada G. et al. emphasize the importance of cooperation between
individual water management bodies in different regions [51].

It is expected that the transition to a circular economy in the water sector will solve
many problems of increasing the sustainability of the development of regional economies.
However, despite the potentially significant opportunities for the implementation of circular
business models in the water sector, there is a clear need to study the possibility of their
application in certain sectors of the economy, taking into account the existing industry and
regional specifics. As noted by Koseoglu-Imer D., Oral H. et al., the biggest problem of
reusing purified water is related to the existing geographic differences, reflected in different
treatment standards, rules for use in certain sectors of the economy and so on [52].

Finally, the fourth thematic cluster includes publications that reflect the problems of
water management in individual countries in the context of their sustainable development
challenges. It is important to note here that the priority research topics are determined by:
(1) the level of water supply of the country and its regions and, accordingly, the issues of
rational water use that they face, (2) the level of socio-economic development of the country,
which determines the possibility of solving the problems of improving the efficiency of
resources. Accordingly, researchers in densely populated and semi-arid countries of Africa,
Asia and Latin America pay much attention to the issues of increasing the sustainability
of urban water supply by overcoming infrastructural and administrative barriers [53-57]
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and tasks of solving food security problems on the basis of efficient irrigation and water
saving [58-61].

It is also typical for developing countries to consider various aspects of the functioning
of the water market. At the same time, the solution to the problems of increasing sustain-
ability is often considered within the framework of fair pricing in the water market [62-65].

The most pressing issue for the most-developed countries is the use of modern digital
technologies (artificial intelligence, big data, digital twins, etc.) in water management
systems [66—69].

It should be noted that, regardless of the range of problems being solved, almost
all modern research is based on the concept of “water—energy—food”, which once again
emphasizes that the modern vector of the research in the field of water management for
sustainable development is associated with the consideration of issues of building effective
intersectoral interactions.

4. Discussion

The review of bibliographic sources in the field of water management in the subject
area of economics, econometrics and finance and business, management and accounting
showed that despite the identification of several thematic areas, in recent years, scientific
research within all of them has been carried out within the framework of the concept of
“water—energy—food”. However, there are no significant geographic differences in the
perception of water management issues aimed at improving development sustainability.
This enables us to say that, regardless of the socio-economic problems existing in each
region, the key tasks of improving the efficiency of water resources management, which
have the highest priority, are: the implementation of circular business models for the use
of water resources (environmental perspective); development of a competitive market
for water resources (economic perspective); increasing the availability of water resources
(social perspective). Therefore, the authors are in favor of uniting the efforts of different
countries in relation to solving the problems of effective management of water resources.

From the point of view of scientific influence, the highest citation rates and popularity
are for publications related to the study of the following issues: assessment of the water
footprint—the volume of water consumption by individual industries and areas of activity;
forecasting the impact of various factors (climatic, socio-economic, etc.) on the water
security of countries and regions. Along with this, publications on the problems of fair
pricing in the water market have a high level of popularity (Table 2).

Table 2. Topics of publications on water management issues with the highest indicators of scientific

impact *.
Subiect Number of Field-Weighted Prominence
) Publications Citation Impact Percentile
Production and cqnsumer 5039 1.63 99.8
water footprint
Water market, pricing for 117 1.08 908
water resources
Hydropower 1019 1.02 96.9
Political ecology 878 1.67 92.2
Watc?r resources and 482 118 883
climate change
Water security 420 1.03 89.1

* Note: Compiled by the authors according to the sources: https://www.scimagojr.com/ and https://www.scival.
com (accessed on 11 October 2023).

The results of this study demonstrate that the popularity of water management issues
is growing in the world scientific space. The centers of knowledge that form the vector of
the scientific research are the USA and the Netherlands, but in recent years, the work of
Chinese scientists has become increasingly important. However, despite the change in the
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geographical landscape of the research towards China, its long-term leadership in the field
of the research on the issues of water management aimed at sustainable development seems
doubtful. As S. Baker notes, in recent years, China has become more and more confident
in the independent training of researchers without the help of Western universities [70].
According to new guidelines from China’s Ministry of Education, researchers must publish
at least 1/3 of articles in representative Chinese journals. As a result, a decrease in the
flow of articles to international journals is expected, as well as a decrease in the level of
international cooperation, signs of which have been already noted by researchers [71].

5. Conclusions

The results of this study demonstrate that bibliometric analysis allows us to assess the
current state of the studied subject area.

In particular, it can be stated that the problem of improving the efficiency of water
management aimed at achieving the goals of sustainable development is a popular topic of
scientific research. This can be clearly explained by the policy of increasing Earth health
implemented by many countries. From the point of view of the geography of the study,
they most often focus on regions with water scarcity.

The articles that were selected for this study belong to the subject areas of economics,
econometrics and finance and business, management and accounting.

The results of this study showed that the problems of environmental management
in the field of water use, decision-making methods in the field of rational use of water re-
sources and issues of using water resources in the business models of the circular economy
have become the priority areas of research in recent years. At the same time, the concept of
the relationship between water, energy and food, which prevails in the research methodol-
ogy, enables focus not only on the need for finding a compromise but also identifying the
synergistic effects of intersectoral interaction.

Despite the change in the number of publications in favor of free access journals of
the publishing world in a number of European and Asian countries, high-ranking journals
from Great Britain and the Netherlands still show the highest scientific productivity. At the
same time, there is an increase in the activity of research of Chinese scientists in the study of
water management issues aimed at increasing the sustainability of regional development,
which is the result of the country’s long-term policy in the field of scientific development.

It is noted by the authors that the potential for the development of research in the field
of water management in the context of solving the problems of sustainable development
of regions is associated with the search for the possibility of revealing the synergy of
intersectoral interactions, taking into account their industry and regional specifics. It is also
necessary to obtain empirical knowledge about the effects arising from the implementation
of new approaches to water management, using new technologies and business models.

The main limitation of our research is that the information base for the analysis was
Scopus data, which presents mainly the works of English-speaking authors. This database
does not reflect studies published in other languages. Therefore, of course, in order to
obtain a more accurate idea of how world science in the field of water management is
developing it is necessary to study in more detail the data provided by other scientific
databases. Therefore, further research by the authors will continue in this direction.
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