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Abstract. Increasing water scarcity and environmental challenges necessitate the transition from traditional linear
resource management to approaches based on the principles of the circular economy. This study examines organizational
and managerial mechanisms for the efficient use of water resources within the framework of the circular economy. The
research focuses on integrating the principles of reduce, reuse, recycle, and recover into water resource management
systems to enhance resource efficiency and ensure long-term sustainability.

The study applies systematic and analytical approaches to evaluate existing water management practices and identify
opportunities for sustainable transformation. A conceptual organizational and managerial framework for the sustainable
use of water resources is proposed, emphasizing effective governance, technological modernization, and rational resource
allocation. The proposed framework can support the development of sustainable water management policies in regions
facing increasing water stress.

Keywords: circular economy; water resource management; resource efficiency; sustainable development; water
governance; organizational and managerial mechanisms; efficient water use.

Annotatsiya. Suv resurslarining tobora tanqislanib borishi hamda ekologik muammolarning kuchayishi resurslarni
boshgarishning an’anaviy chizigli modelidan aylanma igtisodiyot tamoyillariga asoslangan yondashuvlarga o‘tishni tagozo
etmoqda. Mazkur tadgiqotda aylanma igtisodiyot tamoyillari asosida suv resurslaridan samarali foydalanishni ta’minlovchi
tashkiliy-boshgaruv mexanizmlari tahlil gilingan. Tadgigot suv resurslarini boshqarish tizimlariga kamaytirish (reduce),
gayta foydalanish (reuse), qayta ishlash (recycle) va tiklash (recover) tamoyillarini integratsiya qilish orgali resurslardan
foydalanish samaradorligini hamda ekologik barqgarorlikni oshirish masalalariga garatilgan.

Tadgiqotda mavjud suv resurslarini boshqarish amaliyotlarini baholash va ularni barqaror rivojlantirish imkoniyatlarini
aniglash uchun tizimli hamda tahliliy yondashuvlardan foydalanilgan. Suv resurslaridan barqaror foydalanishga garatilgan
konseptual tashkiliy-boshgaruv modeli taklif etilib, unda samarali boshgaruv, texnologik modernizatsiya va resurslarni
ogilona tagsimlashning ustuvor yo‘nalishlari asoslab berilgan. Taklif etilgan yondashuv suv tanqisligi ortib borayotgan
hududlarda barqgaror suv resurslarini boshgarish siyosatini takomillashtirishga xizmat gilishi mumkin.

Kalit so‘zlar: aylanma iqgtisodiyot; suv resurslarini boshqarish; resurslar samaradorligi; barqaror rivojlanish; suv
boshqaruvi; tashkiliy-boshgaruv mexanizmlari; suv resurslaridan samarali foydalanish.

AHHOTaumA. YeunmeawLwmuines 4edvumnt BOAHbIX PECYPCOB 1 BO3pacTaloLLye 3KONOrm4yeckme Bbi3oBbl 0OyCrnoBnmBaioT
HeobXoAMMOCTb nepexoda OT TPaAMLMOHHOW FIMHENHONW MOAENW ynpaBrieHns pecypcaMu K noaxofam, OCHOBaHHbLIM Ha
NpUHLMNax LMpKYNspHON 3KOHOMKMKK. B HacTosiLeM nccnefoBaHuy paccMaTpyBatloTCsi OpraHv3aLoHHO-ynpaBneHyYeckme
MexaHn3Mbl 3PPEKTUBHOIO MCMOMb30BaHUSI BOOHbIX PECYPCOB HA OCHOBE MPUHLMMOB LIMPKYNSIPHOW akoHOMuMKK. Ocoboe
BHUMaHVe yaeneHo nHTerpauuy npuHUMnoB reduce, reuse, recycle n recover B CMCTeMbl yNpaBneHns BOAHbIMU pecypcamu
C Lienbto NoBbILLEHNST 3 HEKTUBHOCTU NCMOSb30BaHNSI PECYPCOB M 0OecneveHnst 3KONMOrmM4eckor YCTOMUYMBOCTH.

B wnccnegoBaHMM NpYMEHEHbI CUCTEMHBIA UM @HANUTUYECKUA MOAXOA4bl AN OLEHKM CYLUECTBYHOLIEN NpaKTUKK
yrnpaBfneHuss BOAHbIMU pecypcamyv U BbISIBIIEHUST BO3MOXHOCTEN €€ ycTondMBOM TpaHcdopmauun. [lpennoxeHa
KOHLEeNTyarnbHas opraHvM3aLoHHO-yNpaBneHYyeckas Mogernb YyCTONYMBOrO MCMNOMb30BaHMSA BOAHbBIX PECYPCOB, OCHOBaHHas
Ha 9({EKTMBHOM YyMNpaBneHUN, TEXHOMOTMYECKON MOAEPHM3auMn 1 pauMoHanbHOM pacrnpederneHun pecypcoB.
Mpepnaraembll MOAXOA MOXET CrMOCOOCTBOBATb COBEPLUEHCTBOBAHWMIO MOMUTUKM YCTOWYMBOTO YNpaBreHUs BOOHbLIMU
pecypcamu B permoHax, UCnbITbIBAKLLMX BO3pacTaoLwmi 4eduumT Boabl.

KnioyeBble cnoBa: LMpKynspHas 3KOHOMYVKA; ynpaBneHue BoAHbIMU pecypcamu; 3EKTUBHOCTb MCMOMb30BaHUS
pecypcoB; YCTOMYMBOE pa3BUTME; BOOHOE YMpaBlieHWe; OpraHn3aLMOHHO-YNPaBneHYeCckMe MexaHu3Mbl; aphekTMBHOE
MCMOMNb30BaHNe BOAHbIX PECYPCOB.
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INTRODUCTION

Increasing water scarcity, climate change, rapid population growth, and inefficient consumption patterns
have emerged as major global challenges affecting sustainable socio-economic development [1]. In many
regions of the world, traditional linear models of water resource use, which are based on excessive extraction
and disposal, no longer ensure environmental sustainability or the efficient allocation of resources [2]. Under
these conditions, the transition toward the principles of the circular economy is widely recognized as one of
the most effective approaches to improving resource efficiency and strengthening sustainable water resource
management systems [3].

The concept of the circular economy promotes the rational use of natural resources through the
implementation of the reduce, reuse, recycle, and recover strategies [4]. Unlike conventional linear models,
circular approaches aim to minimize resource losses, expand opportunities for water reuse, and reduce
environmental pressure on ecosystems [5]. In the context of water resource management, these principles
contribute to enhancing ecological sustainability, optimizing water consumption, and improving institutional and
technological efficiency [6].

At the same time, many developing regions continue to face significant water management challenges
associated with outdated infrastructure, insufficient institutional coordination, and increasing anthropogenic
pressure on water systems [7]. These challenges highlight the growing need for effective organizational and
managerial mechanisms capable of integrating the principles of the circular economy into water governance
practices, thereby supporting sustainable and resilient water resource management [8].

LITERATURE REVIEW

The concept of the circular economy has been widely recognized as an effective approach to improving
resource efficiency and achieving sustainable development. Martin Geissdoerfer et al. (2017) [9] define
the circular economy as a new sustainability paradigm that integrates economic development with efficient
resource utilization through closed-loop systems and reduced resource losses. Similarly, Patrizia Ghisellini et
al. (2016) [10] emphasize that the principles of the circular economy enhance environmental performance while
simultaneously improving economic efficiency and resource productivity. In our view, these studies provide
a strong theoretical foundation for the development of circular economy concepts; however, they primarily
focus on production systems and devote comparatively limited attention to organizational and managerial
mechanisms for water resource governance.

The application of circular economy principles to water resource management has also received
considerable scholarly attention. Anne P. M. Velenturf [11] and Phil Purnell (2021) [12] argue that sustainable
water governance requires the integration of technological innovation, institutional coordination, and efficient
resource management. Their research highlights wastewater reuse, digital monitoring, and resource recovery
as key components of sustainable water management systems. We consider that these studies effectively
demonstrate the environmental and economic benefits of circular water management; however, they provide
only limited guidance for the development of integrated organizational and managerial mechanisms.

In Uzbekistan, water resource management has become one of the strategic priorities for ensuring
sustainable economic development under conditions of increasing water scarcity. Shokhojaeva and Murodova
(2020) [13] argue that improving the efficiency of water resource use in irrigated agriculture requires the
modernization of irrigation systems, the rational allocation of water resources, and the introduction of water-
saving technologies. Their study emphasizes that efficient water resource management plays a vital role in
increasing agricultural productivity and ensuring the sustainable use of water resources.

Furthermore, Matkarimov (2026) [14] highlights that existing institutional constraints, including insufficient
coordination among management bodies, inadequate monitoring mechanisms, and inefficient resource
allocation, reduce the effectiveness of land and water resource management in Uzbekistan. The author
emphasizes the importance of strengthening institutional governance and improving management mechanisms
to achieve sustainable water resource use.

The author agrees that institutional reforms and technological modernization are fundamental to
improving water resource management. However, the reviewed studies primarily address individual aspects
of water governance and do not propose an integrated organizational and managerial mechanism based
on the principles of the circular economy. Therefore, this study develops a comprehensive conceptual
framework that integrates organizational governance, technological modernization, resource efficiency,
and the principles of reduce, reuse, recycle, and recover into a unified and sustainable water resource
management mechanism.

@ https://yashil-iqtisodiyot-taraqqiyot.uz
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RESEARCH METHODOLOGY

This study adopts a qualitative research methodology to examine organizational and managerial
mechanisms for the efficient use of water resources within the framework of the circular economy. The research
is based on a systematic review and comparative analysis of scientific literature, international reports, and
policy documents related to water resource management, the circular economy, and sustainable development.
Secondary data obtained from international organizations, including the Food and Agriculture Organization
(FAO), the World Bank, the Organisation for Economic Co-operation and Development (OECD), and UNESCO,
were used to identify current challenges and best practices in water resource management.

A systems analysis approach was employed to examine the relationships among organizational structures,
management mechanisms, and the principles of the circular economy in water resource governance.
Comparative analysis was conducted to evaluate existing water management approaches and identify effective
organizational practices that promote resource efficiency, water reuse, and the sustainable utilization of water
resources. In addition, logical synthesis and conceptual modeling were applied to develop an integrated
organizational and managerial framework for efficient water resource management.

The proposed framework is based on the integration of the four core principles of the circular economy—
reduce, reuse, recycle, and recover—with organizational governance, technological modernization, and the
rational allocation of resources. This methodological approach facilitates the identification of priority management
mechanisms that can enhance water-use efficiency and strengthen the implementation of sustainable water
management policies within the context of the circular economy.

Experimental Methods. This study adopts a systematic and interdisciplinary approach to the analysis of
water resource management based on the principles of the circular economy. The methodological framework is
grounded in the concepts of sustainable development and the circular economy, particularly the reduce—reuse—
recycle—recover model, which serves as the conceptual foundation for efficient water resource management [1;
3]. Comparative analysis was employed to identify the limitations of conventional water management systems
and evaluate the advantages of circular economy mechanisms in promoting the sustainable use of water
resources [5]. Furthermore, a systems approach was used to assess the interrelationships among environmental,
organizational, technological, and economic factors influencing water governance processes [6].

Particular attention is devoted to the development of a conceptual organizational and managerial mechanism
for the efficient use of water resources. The proposed mechanism integrates institutional regulation, technological
modernization, water reuse practices, monitoring systems, and sustainable governance principles into a unified
management framework. The overall methodological structure of the study is presented in Figure 1.

By-products
& energy
recovery

WASTEWATER
TREATMENT
S
REUSE
WATER WATER
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Figure 1. Conceptual organizational-management mechanism
for efficient water resource use based on circular economy principles.
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Figure 1 illustrates the conceptual organizational and managerial mechanism for the efficient use of water
resources based on the principles of the circular economy. The model demonstrates the interrelationships
among institutional regulation, technological modernization, resource-saving approaches, water reuse
systems, monitoring processes, and environmental sustainability indicators. Particular attention is devoted to
the integration of the reduce—-reuse—recycle—recover principles into water resource management practices in
order to minimize resource losses and enhance management efficiency.

The conceptual framework demonstrates that effective water governance requires not only technological
modernization but also well-coordinated institutional mechanisms and sustainable management strategies. The
interaction among environmental, economic, and organizational components establishes a solid foundation
for improving resource efficiency and strengthening the long-term sustainability of water resources under
conditions of increasing water scarcity and environmental pressure.

Based on the conceptual framework presented in Figure 1, the principal structural components of the
proposed circular economy-based water resource management mechanism and their functional characteristics
are systematically presented in Table 1.

Table 1
Main components of the circular economy-based water management mechanism?!

Components Main functions Expected outcomes

Institutional management Coordination of water governance policies and regulations

Improved management efficiency

Technological modernization Introduction of water-saving and recycling technologies Reduction of water losses

Water reuse systems Reuse of treated wastewater in economic sectors Increased resource efficiency

Monitoring and control Digital monitoring and assessment of water use Better decision-making

Environmental sustainability Reduction of ecological pressure on water ecosystems Sustainable water use

The proposed methodology provides a conceptual basis for improving sustainable water governance and
may be applied in regions experiencing increasing water stress and resource limitations, including the Fergana
region. The methodological approach also allows the integration of environmental sustainability indicators into
organizational and management decision-making processes.

ANALYSIS AND RESULTS

The results of the study indicate that the application of circular economy principles to water resource
management substantially improves resource efficiency and strengthens sustainable governance mechanisms.
The analysis demonstrates that traditional linear water management systems are characterized by significant
water losses, inefficient resource allocation, limited water reuse practices, and inadequate institutional
coordination [2]. Under conditions of increasing water scarcity and environmental pressure, such approaches
are no longer capable of ensuring long-term sustainability.

The implementation of circular economy principles facilitates the transition from conventional consumption-
oriented models to integrated water resource management systems based on resource recovery and reuse.
In particular, the application of the reduce—reuse—recycle—recover framework contributes to minimizing water
losses, enhancing wastewater utilization, and improving the efficiency of water distribution processes. The
findings indicate that circular approaches promote ecological sustainability while simultaneously enhancing
economic and managerial performance.

The proposed organizational and managerial mechanism emphasizes the importance of effective
institutional coordination among government agencies, water management organizations, industrial sectors,
and local stakeholders. Sustainable governance requires the integration of technological modernization, digital
monitoring systems, and environmentally oriented management strategies into a unified and coordinated
framework. The results further demonstrate that the adoption of water-saving technologies and wastewater
recycling systems can substantially reduce pressure on freshwater resources.

In addition, the study highlights the growing role of digital technologies in promoting sustainable water
governance. Smart monitoring systems, data-driven decision-making mechanisms, and automated control
processes enhance the transparency, responsiveness, and operational efficiency of water management.

1 Created by author.
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These technologies facilitate the timely detection of water losses and contribute to a more rational and efficient
allocation of water resources.

Particular attention is devoted to regions experiencing high levels of water stress, including the Fergana
region, where increasing agricultural demand, rapid population growth, and climate-related challenges intensify
pressure on water resources. Under these conditions, the implementation of circular economy mechanisms
can enhance water security, strengthen environmental sustainability, and support long-term socio-economic
development.

The proposed conceptual framework provides a methodological foundation for the development of
sustainable water management policies and institutional reforms aimed at improving resource efficiency and
reinforcing resilient water governance under contemporary environmental and economic challenges.

CONCLUSIONS AND RECOMMENDATIONS

This study examined organizational and managerial mechanisms for the efficient use of water resources
based on the principles of the circular economy. The findings demonstrate that traditional linear approaches
to water resource management are no longer sufficient under conditions of increasing water scarcity,
environmental degradation, and growing demand for water resources [1]. In this context, the transition toward
circular economy models represents a key prerequisite for strengthening sustainable water governance and
improving resource efficiency [9].

The results indicate that integrating the reduce, reuse, recycle, and recover principles into water resource
management systems contributes to reducing water losses, enhancing wastewater reuse, strengthening
institutional coordination, and promoting ecological sustainability [11]. Furthermore, the study confirms the
importance of integrating technological modernization, digital monitoring systems, and effective governance
mechanisms into a unified and coordinated management framework [7].

A conceptual organizational and managerial mechanism for the sustainable use of water resources is
proposed as a methodological foundation for improving water governance processes. This framework can
support the formulation and implementation of sustainable water management policies in regions experiencing
increasing environmental and economic pressures, particularly those affected by water scarcity and resource
constraints [8].

The practical implementation of circular economy mechanisms in water resource management has the
potential to promote long-term environmental sustainability, ensure the rational allocation of water resources,
and support sustainable socio-economic development. Future research should focus on developing quantitative
assessment indicators and evaluating the practical effectiveness of circular water management models at
regional and sectoral levels.
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