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ABSTRACT

Water management is critical for long-term development and the preservation of essential natural re-
sources. Traditional water management strategies are becoming increasingly ineffective in dealing with 
developing water shortages and the need for efficient resource allocation. The incorporation of smart 
contracts, which are supported by blockchain technology, presents a viable answer for reshaping water 
management techniques. When combined with internet of things (IoT) devices that give real-time data on 
water use, quality, and environmental conditions, a powerful alliance is formed that has the potential to 
alter traditional water management practices. The concept of smart contracts self-executing agreements 
with established rules that trigger automatic activities upon the fulfillment of specific criteria lies at the 
heart of this fusion. The use of blockchain technology has emerged as a disruptive option to alleviate 
water scarcity and ensure equal distribution in the goal of sustainable water management.

1. INTRODUCTION

Water resource management is a global challenge that requires innovative solutions to ensure sustainable 
use and distribution. With the increasing demands of a growing population, environmental conserva-
tion, and the impacts of climate change, the need for efficient water management systems has never 
been more critical. While technological advancements have played a role in addressing these issues, the 
adoption of blockchain technology in water resource management remains relatively limited but holds 
significant potential. Blockchain, known for its decentralization, Transparency, and tamper-proof nature, 
has disrupted various industries, and its application in water management could revolutionize how we 
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conserve and distribute this essential resource. The limited implementation of blockchain technology 
in this sector underscores the importance of exploring its potential to enhance existing systems. Water 
scarcity is a pressing issue, affecting both urban and rural communities, especially those dependent on 
agriculture (Christoforidou et al., 2023). The unequal distribution of water resources, coupled with the 
challenges of climate change, exacerbates the problem. Rural communities, mainly reliant on irrigation, 
face substantial challenges, and introducing a blockchain-based control system could provide a solution by 
efficiently administering and synchronizing water resource utilization. The impact of water management 
extends beyond local communities, often involving transboundary conflicts and the need for interna-
tional cooperation. Managing shared resources and avoiding conflicts require innovative solutions. The 
blockchain’s ability to provide a transparent and decentralized platform for water-related transactions and 
allocations could contribute to more effective cooperation in managing these resources. The potential 
benefits of blockchain technology in water management extend to incentivizing responsible water usage, 
promoting equitable water trade, and ensuring transparent transactions (Parmentola & Tutore, 2023). 
However, challenges such as data processing and management, privacy concerns, and the absence of smart 
contracts need careful consideration. The integration of blockchain in water management could address 
these challenges and lead to a more sustainable and efficient approach to water resource management.

2. WATER MANAGEMENT CHALLENGES

Water resource management is a critical worldwide challenge that transcends technological improve-
ments. Throughout the world, civilizations face complex issues in conserving and distributing this critical 
resource to meet the requirements of rising people, protect ecosystems, and ensure long-term sustain-
ability. Freshwater resources are limited, and many regions are experiencing water scarcity. Climate 
change, urbanization, and shifting consumption patterns add to the dilemma, putting enormous demand 
on current water sources. Water distribution is frequently unequal, both geographically and chronologi-
cally. Some locations are abundant, while others have persistent scarcity (Su & Karthikeyan, 2023).

Rural communities reliant on agriculture face a substantial challenge due to the escalating water 
crisis, particularly regarding irrigation practices. Implementing a control system for the water supply 
would provide these communities with enhanced capabilities to efficiently administer and synchronize 
their utilization of water resources (Nova, 2023). Managing these disparities necessitates careful plan-
ning to ensure equitable access and avoid confrontations. Over-extraction and pollution degrade natural 
habitats, endangering biodiversity and ecological services on which communities rely. Agriculture is 
a significant water consumer, contributing to food production and livelihoods. Balancing agricultural 
requirements with water conservation initiatives is a crucial task, particularly in areas where water-
intensive techniques are a drain on resources. Infrastructure for wastewater treatment and water supply 
are stressed by rapid urban growth. The number of developing countries in the South East Asia (SEA) 
that have taken out agricultural insurance policies has increased significantly in recent years. Farmers 
are offered novel agricultural products as a means to mitigate the economic repercussions that are as-
sociated with the low marketability of crops. These repercussions include decreased crop prices. Certain 
Southeast Asian countries have introduced crop insurance programs with a primary focus on drought to 
protect farmers from the potentially devastating effects of severe weather (Felipe et al., 2023). Obstacles 
must be overcome in order to provide clean water for metropolitan populations while controlling runoff 
and pollution. Many water sources cross international borders, which causes transboundary conflicts. 
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