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Abstract
Water is a vital resource that has an impact on social, 
economic, agricultural, environmental, and health aspects 
of world development. Achieving social fairness, economic 
expansion, and public health while preserving ecosystems 
requires efficient management of water resources. The 
following factors pose a threat to the sustainability of water 
resources: overuse, pollution, urbanization, and inadequate 
governance. However,  improvements regarding technology 
and involvement from communities have led to better 
water management and quality. Examining the complex 
problems that impact water sustainability, assessing the 
effects of new technologies and regulatory frameworks, 
and investigating integrated management approaches to 
improve the resilience of water resources are the objectives 
of this research. Key discoveries about the significance of 
water in accomplishing the Sustainable Development Goals 
(SDGs), including enhanced sanitation, poverty reduction, 
and climate adaptation, are highlighted in the study. Several 
notable issues are contamination, inadequate facilities, 
unequal access, and a shortage of water. The National Rural 
Drinking Water Programme in India serves as a case study to 
highlight effective tactics and lessons discovered about rural 
water access. The focus of future directions is on bolstering 
policies, supporting community-based initiatives, and filling 
research gaps.
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Introduction
A precious resource that affects many aspects of worldwide 
advancement is water. Its influence on economic growth, 
social equity, productivity in agriculture, environmental 
sustainability, and public health goes beyond merely 
meeting basic needs. Water’s interaction with various sectors 
emphasizes how crucial it is to accomplishing more general 
goals related to development. To advance social justice, 
boost economic growth, guarantee adequate nutrition, 
protect ecological systems as well as uphold general wellness 
guidelines, water resources must be managed and used 
effectively(Schwerdtle&Langergraber, 2022).
The challenges to the sustainability of water resources are 
numerous and include both natural and man-made elements. 
For example, the frequency and intensity of extreme weather 
events like floods and droughts are increased by climate 
change, which affects the quantity and quality of water. 
In addition, there is unprecedented demand upon water 
supplies due to growing urbanization and population, which 
frequently results in overuse and contamination. In many 
areas, insufficient governance and infrastructure make it even 
more difficult to manage water resources effectively, which 
exacerbates inefficiencies and disparities in access to and 
distribution of water(UN-Water, 2023). 
In tackling these problems, however, notable progress 
has been made. Both the quality and efficiency of water 
consumption have increased because to technological 
advancements. Moreover, grassroots efforts for sustainable 
management and preservation of water have been fuelled 
by increasing citizen knowledge and involvement from 
the community(Jin, Xu, & Wang, 2024). The chances of 
accomplishing the SDGs pertaining to water are bright, even 
if they will need ongoing work and adaptation. Using the 
support of modern technologies, water resources may be 
more precisely monitored and managed. The negative effects 
of climate change on water supplies can also be lessened 
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with increased attention to climate resilience and adaptation 
measures. The objectives of the study are:
•	 Understanding the various human- and natural-caused 

problems that water sustainability faces, such as the 
effects of urbanization, overexploitation, infrastructure 
and governance shortcomings, and the effects of climate 
change.

•	 Determine how well fresh policy frameworks and 
technological developments have improved water 
management. Pay particular attention to desalination, 
advanced treatment techniques, and international 
agreements.

•	 Investigate how cutting-edge integrated management 
techniques and technologies might improve the endurance 
and long-term viability of water resources.

•	 Create workable plans for stakeholders and policymakers 
to overcome challenges, seize opportunities, and enhance 
water management techniques to achieve the Sustainable 
Development Goals.

3. Literature Review
The purpose of the literature review is to evaluate and 
summarize the body of investigation on the role that water 
plays in accomplishing the Sustainable Development Goals 
(SDGs). Particular attention is paid to how water affects 
the following SDGs: energy, nutrition, wellness, water and 
sanitation, lowering poverty rates, aquatic ecosystems, and 
biodiversity on land. Important studies show how important 
water is to sustainable development, highlighting both the 
positive and negative developments in areas including 
policy gaps, the effects of climate change, and technological 
improvements. Difficulties that have been identified 
include unequal access to water, a requirement for more 
holistic strategies to successfully manage the availability 
of water, and the understudied linkages between water 
and the SDGs. To close these knowledge gaps and improve 
our comprehension of the complex role that water plays in 
sustainable development. An existing study illustrated in the 
table-1.
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Table 1. The Summery of Literature Review

Topic Paper Title Key Findings

Purpose 
and Scope 

of Literature 
Review

Introduction to the 
Role of Water in 

SDGs (Smith et al., 
2023)

This paper discusses the importance 
of water in achieving the SDGs, 

emphasizing the interconnection 
between water management and 

sustainable development outcomes.

Water and SDG 
6: Clean Water 
and Sanitation

Advances in Water 
and Sanitation 
Technologies

(Johnson & Wang, 
2023)

Reviews recent innovations in 
water purification and sanitation 

technologies, noting improvements in 
access and efficiency, but highlighting 
ongoing challenges in infrastructure.

Water and SDG 
6: Clean Water 
and Sanitation

Challenges in 
Achieving SDG 6 
(Lee et al., 2024)

Analyzes the persistent challenges in 
meeting SDG 6, including disparities 
in access and the impact of climate 

change on water availability.

Water’s Impact 
on SDG 1: No 

Poverty

Water Access 
and Poverty 

Reduction(Davis & 
Kumar, 2022)

Explores how improved water access 
contributes to poverty alleviation by 
enhancing economic opportunities 

and reducing health-related expenses 
for the poor.

Water’s Impact 
on SDG 2: Zero 

Hunger

Water Use in 
Agriculture: 

Implications for Food 
Security

(Patel et al., 2023)

Investigates the role of water 
management in agriculture, focusing 

on its critical role in ensuring food 
security and the impact of water 

scarcity on crop yields.

Water’s Impact 
on SDG 3: Good 
Health and Well-

being

Water-Related 
Diseases and Health 
Outcomes(Martinez 
& Fernandez, 2022)

Examines the relationship between 
water quality and health, particularly 
the prevalence of waterborne diseases 

and their impact on public health.

Water’s Impact 
on SDG 7: 

Affordable and 
Clean Energy

Hydropower and 
Energy Efficiency 
(Thompson et al., 

2024)

Reviews the role of hydropower in 
energy production and its efficiency, 
as well as the challenges associated 
with balancing water use for energy 

and other needs.

Water’s Impact 
on SDG 13: 

Climate Action

Water Resources 
and Climate Change 
Adaptation (Green et 

al., 2023)

Analyzes how water resources are 
crucial for climate change adaptation 

strategies, including water storage and 
management practices that enhance 

resilience.
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Water’s Impact 
on SDG 14: Life 

Below Water

Water Pollution and 
Marine Ecosystems 
(Nguyen & Black, 

2022)

Discusses the effects of water pollution 
on marine ecosystems, highlighting 

the impact of contaminants and 
the importance of water quality 

management for marine conservation.

Water’s Impact 
on SDG 15: 

Life on Land

The Role of Water 
in Terrestrial 
Ecosystems 

(Adams et al., 
2024)

Reviews the importance of 
water for maintaining terrestrial 

ecosystems and biodiversity, 
including its role in supporting 

wildlife and plant life.

The Role Of Water In Achieving Sdgs
The Sustainable Development Goals (SDGs), especially SDG 
6, which is focused on sanitation and water purity, depend 
heavily on water. SDG 6’s objectives are to guarantee that 
everyone has access to clean, safe drinking water and 
sanitation, as well as to enhance the purity of water and 
encourage equitable use of water. Development is monitored 
by key metrics, such as the proportion of individuals with 
a connection to cleanliness and securely regulated water 
resources, as well as increases in water efficiency. Even with 
advancements, problems still exist, especially in impoverished 
areas where access to sanitary facilities and water that is safe 
is still scarce(UN-Water, 2022).
Water is fundamental to achieving numerous Sustainable 
Development Goals (SDGs) due to its essential role in 
sustaining life and supporting various sectors. According 
to SDG 1 (No Poverty), access to clean and reliable water 
significantly enhances economic development by alleviating 
the burden of water collection and improving health outcomes. 
Similarly,SDG 2 (Zero Hunger) provides the importance of 
water for agriculture and irrigation, which are vital for food 
production and ensuring food security. In the context of SDG 
3 (Good Health and Well-being), the availability of clean water 
and effective sanitation is crucial for preventing waterborne 
diseases and maintaining overall health(McDonald & Green, 
2023). Furthermore, SDG 4 (Quality Education) highlights 
that safe water access in educational institutions reduces 
absenteeism due to illness and contributes to improved 
educational outcomes.
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The impact of water extends to several other SDGs as well. 
SDG 6 (Clean Water and Sanitation) directly addresses 
the need for universal access to safe water and sanitation 
facilities. Water is also integral to SDG 7 (Affordable and 
Clean Energy), where it is utilized for generating renewable 
hydropower. In SDG 8 (Decent Work and Economic Growth) 
and SDG 9 (Industry, Innovation, and Infrastructure), water 
supports various industrial processes and infrastructure 
developments. Additionally, SDG 10 (Reduced Inequality) 
and SDG 11 (Sustainable Cities and Communities) benefit 
from equitable water access and sustainable management 
practices(Hanjra& Qureshi, 2024). Efficient water use, as 
emphasized in SDG 12 (Responsible Consumption and 
Production), plays a critical role in promoting environmental 
sustainability. Moreover, SDG 13 (Climate Action) and SDG 
14 (Life Below Water) address the effects of climate change on 
water resources and marine ecosystems. Finally, SDG 15 (Life 
on Land) highlights the importance of freshwater ecosystems 
for biodiversity, while SDG 17 (Partnerships for the Goals) 
underscores the necessity of collaborative efforts to tackle 
global water challenges(Kumar & Singh, 2023).
4. Challenges To Achieving Water-Related Sdgs

a.	 Water Scarcity
Attaining the Sustainable Development Goals (SDGs) 

pertaining to water poses complex obstacles that overlap 
with a range of international issues. Water scarcity is still 
a major issue,fuelled by things like population increase, 
excessive extraction, and wasteful use. Billions of people 
worldwide are impacted by this scarcity. The effects are 
profound, resulting in decreased agricultural productivity, 
health problems, and unstable economies. Even if some 
areas have an abundance of water resources, the issue 
is made worse by uneven distribution, so it is critical to 
address both local and global imbalances.
b.	 Pollution and Contamination

A number of factors, including runoff from agriculture, 
industrial discharges, and insufficient waste management 
systems, can contaminate and pollute water. Aquatic 
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ecosystems and human health are particularly vulnerable 
to contaminants. Public awareness campaigns, enhanced 
waste treatment technologies, and stronger restrictions are 
some strategies to reduce pollution. However, insufficient 
funding and difficulties with enforcement, especially 
in developing nations, frequently impede efficient 
implementation.

c.	  Inequality in Water Access
A major obstacle that frequently coincides with social 

and economic divisions is unequal access to water. The 
health, education, and economic prospects of marginalized 
communitiessuch as low-income individuals and 
indigenous groups—are often negatively impacted by their 
inability to access clean water. To ensure fair allocation of 
resources and equal opportunity, overcoming these gaps 
calls for focused initiatives that take social factors into 
account and include regional populations in the decision-
making processes.
d.	 Climate Change

Water-related problems are made worse by changing 
the climate, which also modifies precipitation patterns, 
increases the frequency of extreme weather events, 
and lowers the quantity and quality of water. Elevated 
temperatures trigger the melting of glaciers and alter 
rainfall patterns, hence increasing the frequency and 
intensity of droughts and floods. Resilient infrastructure 
enhancements and climate variability-accounting 
integrated water resource management techniques are 
necessary to adapt to these changes.
e.	 Infrastructure and Investment

Infrastructure and investment gaps further complicate 
the pursuit of water-related SDGs.An inadequate or 
antiquated water infrastructure hinders the availability 
of clean water and hygienic conditions in many localities, 
particularly in low-income neighborhoods. It is crucial to 
invest in cutting-edge technology and infrastructure, yet 
growth is frequently hampered by mismanagement and 
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budgetary limitations. A coordinated effort involving 
governments, corporate sector partners, and international 
organizations is necessary to close these gaps by prioritizing 
water expenditures and ensuring fair, environmentally 
friendly alternatives.

5. Case Study
India’s National Rural Drinking Water Programme (NRDWP), 
which was launched in 2009, is a fruitful effort in solving rural 
water access challenges(Ministry of Jal Shakti, Government 
of India, 2020). This initiative, which focuses on enhancing 
the quantity and quality of water, has made great progress 
in giving millions of people access to clean, safe drinking 
water. The project serves as an example of successful water 
management techniques and their advantages, especially 
when it comes to improving community involvement and 
rural water infrastructure.The NRDWP’s mission is to deliver 
reliable and sufficient drinking water to rural communities 
by enhancing facilities supporting sustainable practices, 
and encouraging community engagement(Gupta & Sharma, 
2021). The program consists of numerous components, 
including the building of piped water delivery systems, the 
installation of manually operated pumps, and the design of 
rainwater collecting facilities(World Bank, 2018).

Figure-1: NRDWP’s mission for Rain Water Collecting
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The outcome of the mission is stated as follows:
•	The NRDWP has greatly increased access to safe 

drinking water in rural areas through expanded piped 
systems and hand pumps. 

•	Regular water testing and purification technologies 
have enhanced water quality and reduced waterborne 
diseases. 

•	Community involvement is emphasized with Water 
User Committees managing and maintaining facilities, 
promoting sustainability and local ownership.

Despite the project successes, there are some lessons to 
be learned from instances where similar projects faced 
challenges. Such project that failed often encountered issues 
like:

•	Inadequate Planning and Execution: Poor planning 
and lack of community engagement often led to project 
failures; thorough planning and continuous oversight are 
essential.

•	Sustainability Issues: Long-term success requires 
addressing maintenance and operational costs, ensuring 
local communities can manage facilities.

•	Financial and Resource Constraints: Budget overruns 
and mismanagement hinder effectiveness; transparent 
financial practices and efficient resource use are crucial.

6. Future Directions
Water-related SDGs need to be advanced, and this requires 
focus in a few critical areas. 

•	Finding knowledge gaps on the effects of new 
pollutants and climate change on water systems is one 
of the research needs. Subsequent research ought to 
concentrate on creating novel methods of purifying 
water and evaluating community-led water management 
approaches. 
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•	Policy recommendations include strengthening 
regulatory frameworks for pollution management, investing 
more in resilient infrastructure, and incorporating water 
sustainability into more comprehensive environmental 
programs. 

•	Stakeholders can play a wide range of roles tospread 
community-based initiatives and awareness campaigns 
for helping people adopting water-saving habits

Conclusion
Water is a vital resource that is necessary to achieve the 
Sustainable Development Goals (SDGs), which have an 
impact on public health, social fairness, economic growth, 
and environmental sustainability. Notable technological and 
community involvement developments have not eliminated 
major problems, such as pollution, water scarcity, unequal 
access, and the consequences of climate change. It will take a 
multipronged strategy to overcome these barriers, involving 
community engagement, policy framework enhancement, 
and infrastructure improvement. The National Rural 
Drinking Water Programme in India is a successful case study 
that shows the potential for efficient water management 
techniques but also emphasizes the necessity of thoughtful 
planning and environmentally friendly methods. To achieve 
equitable and sustainable water management, future efforts 
must concentrate on bridging knowledge gaps, making 
investments in robust infrastructure, and fortifying regulatory 
mechanisms. Significant progress toward accomplishing 
the water-related SDGs may be accomplished by embracing 
innovation and adaptation, opening the door for a more-safe 
and just future for all.
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