Premier Journal
of Environmental Science
N 3

W Premier Science

E OPEN ACCESS

This is an open access article
distributed under the terms

of the Creative Commons
Attribution License, which
permits unrestricted use,
distribution, and reproduction
in any medium, provided the
original author and source are
credited.

Wheatley Research Consultancy,
Bagley, Minnesota, USA

Correspondence to:
Mary Christine Wheatley,
mchristinewheatley@gmail.com

Additional material is published
online only. To view please visit
the journal online.

Cite this as: Wheatley MC.
Water Scarcity and Social
Conflict: A Review. Premier
Journal of Environmental Science
2024;1:100006

DOI: https://doi.org/10.70389/
PJES.100006

Received: 17 September 2024
Accepted: 17 October 2024
Published: 5 November 2024

Ethical approval: N/a
Consent: N/a

Funding: No industry funding
Conflicts of interest: N/a

Author contribution:

Mary Christine Wheatley —
Conceptualization, Writing —
original draft, review and editing

Guarantor: Mary Christine
Wheatley

Provenance and peer-review:
Commissioned and externally
peer-reviewed

Data availability statement:
N/a

PREMIER JOURNAL OF ENVIRONMENTAL SCIENCE

REVIEW

Water Scarcity and Social Conflict: A Review

Mary Christine Wheatley

ABSTRACT

Water scarcity represents a critical global challenge,
exacerbating social conflicts across diverse geopolitical
contexts. This review explores the intricate relationship
between water scarcity and social conflict, elucidating
how diminished water resources fuel disputes,
examining the efficacy of various mitigation strategies,
and highlighting the role of international cooperation
and innovative solutions in conflict prevention. By
analyzing both historical incidents and contemporary
situations, the paper offers insights into how water
management and strategic interventions can alleviate
tensions and promote sustainable practices. The study
underscores the necessity forrobust policy frameworks,
community engagement, and the integration of
technology to address the complex dynamics of water
scarcity and its potential to incite social unrest.
Keywords: Water scarcity, Social conflict, Transboundary
water management, Climate change impacts, Conflict
resolution strategies

Introduction

Water scarcity is an escalating crisis with far-reaching
implications, affecting over two billion people world-
wide who currently live in countries experiencing high
water stress.

The intersection of water scarcity with social con-
flict is a significant concern, as competition over limit-
ed water resources can exacerbate tensions within and
between communities, potentially leading to violence
and instability.” This review aims to dissect the complex
relationship between water scarcity and social conflict,
focusing on identifying the root causes of disputes and
examining the effectiveness of various mitigation strate-
gies employed across different geopolitical landscapes.

The scope of this analysis spans both physical and
economic water scarcities, encompassing regions that
are naturally water-poor and those where water access
is limited by distribution capabilities or financial con-
straints.’ It is crucial to explore the socio-political dy-
namics in areas most prone to conflict over water, such
as sub-Saharan Africa, Central Asia, and the Middle
East, where water scarcity acts as a catalyst for dis-
putes over access and control.”

Understanding these dynamics is essential for de-
veloping effective policy interventions and coopera-
tion frameworks that can prevent conflicts and ensure
equitable water distribution. This review will provide
insights into successful strategies and highlight areas
where further research and policy focus are necessary
to address this pressing global issue.

Understanding Water Scarcity

Defining Water Scarcity
Water scarcity, a pivotal challenge impacting billions
globally, manifests in two distinct forms: physical and

economic scarcity. Physical water scarcity arises pre-
dominantly in arid areas where natural water availabil-
ity is unable to meet the demands of the population,
agriculture, and environment.’ Regions such as the Mid-
dle East, parts of Africa, Central Asia, and sub-Saharan
Africa experience significant physical scarcity due to
their dry climates and high competition for limited
water resources.® This scenario affects approximately
1.2 billion people worldwide.” Climate change exac-
erbates this scarcity by altering rainfall patterns and
water availability.> Addressing physical scarcity often
requires substantial engineering solutions and inter-
national cooperation, including the construction of
dams, water transfer projects, and the implementation
of water-saving technologies.'* "2

Economic water scarcity occurs when water is avail-
able in nature but cannot be accessed due to a lack of
infrastructure or resources.” This type of scarcity is
prevalent in both urban slums and rural areas of de-
veloping countries, where economic, institutional, or
technological constraints prevent the construction or
proper operation of water supply systems."’ Economic
water scarcity impacts over 1.6 billion people glob-
ally.” It demands interventions such as the reform of
water pricing structures, improvement in governance,
and significant investments in water infrastructure to
ensure that all communities have access to clean and
safe water.">'*"*

Global Trends in Water Scarcity
Water scarcity is an escalating crisis that influences nu-
merous regions across the globe. Studies indicate that
areas like the Middle East and North Africa are among
the most affected, with significant impacts also felt in
South Asia, sub-Saharan Africa, and Central America.
These regions suffer from acute physical water scarcity
due to low precipitation, high evaporation rates, and
burgeoning population pressures, which exacerbate
the demand for already-limited water resources.'®™®
Climate change plays a critical role in intensifying
water scarcity. It contributes to altered precipitation
patterns, increased frequency of droughts, and disrup-
tion of traditional water supply systems. Projections
suggest that, if current trends continue, by 2030, near-
ly half of the world’s population will be living in areas
of high water stress.” This situation poses significant
risks not only to human health but also to global food
security, economic stability, and international peace.
Economic impacts are profound, particularly in
developing regions where water scarcity can stifle
economic development and lead to cross-border
conflicts over water resources. The agricultural sector,
which consumes about 70% of global freshwater, faces
immense challenges under water scarcity conditions,
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compelling a shift toward more sustainable practices
and improved water management strategies.’® >

Contributing Factors to Water Scarcity

Water scarcity is a multifaceted issue influenced by
several critical factors. Climate change is perhaps the
most significant, as it leads to alterations in precipita-
tion patterns and exacerbates drought conditions in al-
ready-vulnerable areas.”>** Rising global temperatures
have intensified evaporation rates, reducing available
freshwater supplies and stressing agricultural sys-
tems, particularly in arid regions like sub-Saharan Af-
rica and the Middle East.”

Overpopulation also plays a crucial role, as higher
population densities increase the demand on limited
water resources. Rapid urbanization in developing
countries often outpaces the ability to provide sustain-
able water infrastructure, leading to overexploitation
of available water sources.”® As populations continue
to grow, especially in water-stressed regions, the strain
on water resources escalates, heightening the poten-
tial for conflicts and exacerbating existing social and
economic disparities.”’

Overuse of water in agriculture, industry, and
by consumers compounds the problem of scarcity.
Agriculture consumes the largest share of the world’s
freshwater resources, and inefficient water use in ir-
rigation and farming practices leads to significant
water wastage.”® Industrial processes and domestic
consumption also contribute to the depletion of water
supplies through pollution and unsustainable usage
practices.”

Water Scarcity and Social Conflict

Historical Context of Water-Related Conflicts

Water scarcity has been a pivotal factor in conflicts
throughout history, with several notable instances
demonstrating its significant impact on social stability.
The Ancient Mesopotamian civilizations, for instance,
faced regular conflicts over water resources along the
Tigris and Euphrates rivers. These disputes were often
centered around irrigation rights and access to water
for agriculture, which were critical for the survival of
these early societies.*

In more recent history, the 20th century saw numer-
ous water-related conflicts in arid regions such as the
Middle East and parts of Africa. The dispute over the
Nile waters between Egypt, Sudan, and Ethiopia is a
prolonged example, where the construction of dams
and water diversion projects has led to heightened
tensions and negotiations that continue to this day.’"**
Similarly, the Jordan River has been a source of conflict
among Israel, Jordan, and Palestine, where water ac-
cess rights have been tightly linked to political agree-
ments and peace treaties.”

These historical examples underline the crucial role
of water in societal development and conflict. They
illustrate how water scarcity can exacerbate existing
social tensions and compel nations and communities
to consider water resources in their strategic and dip-
lomatic efforts.
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Case Studies: Recent Conflicts and Water Scarcity

Darfur Conflict: Escalation over Water

The Darfur conflict, initially triggered by disputes over
scarce resources, illustrates how environmental stress
can exacerbate socio-political tensions. In this region,
predominantly composed of semi-arid and arid land-
scapes, water is an exceptionally scarce commodity.
As rainfall diminished and desertification advanced
due to climate change, competition intensified be-
tween nomadic herders and agrarian communities
over dwindling water supplies and arable land.>*>¢
This resource scarcity has not only catalyzed existing
ethnic and political tensions but also contributed to
the displacement of millions, illustrating a dire need
for integrated water resource management and conflict
resolution strategies.

India-Pakistan Water Tensions: The Indus Water
Treaty Strain

The long-standing water-sharing treaty between India
and Pakistan has faced increasing strains due to both
nations’ growing water demands and climate-induced
changes in water availability. Recent years have seen
rising disputes over the construction of new dams and
the diversion of water courses, which each country
views as a threat to its water security.”’ *° The tension
over water resources has been further complicated by
political conflicts, making diplomatic negotiations
increasingly fraught. The potential for these water
disputes to escalate into larger conflicts highlights the
critical need for enhanced cooperation and sustain-
able water management practices that take into ac-
count the impacts of climate change.

Mechanisms of Conflict: Water Scarcity as a

Catalyst for Social Unrest

Water scarcity can escalate into social conflict through
several mechanisms that interplay with environmen-
tal, economic, and social factors.

Competition

One of the most immediate impacts of water scarcity
is the heightened competition it creates among users.
In agricultural regions, where water is pivotal for both
subsistence and commercial farming, scarcity can lead
to disputes between different agricultural users, as
well as between urban and rural communities. For in-
stance, when upstream developments divert water for
urban use, downstream agricultural communities may
suffer from reduced water availability, which can lead
to conflicts over water rights and usage.’”*' These ten-
sions can be particularly acute in regions where water
rights are poorly defined or inequitably distributed.*

Displacement

As water sources become depleted, individuals and
communities may be compelled to move in order to
secure access to water, leading to displacement. This
displacement can cause demographic shifts that put
pressure on the resources and services of the receiving
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areas, leading to conflicts with the original inhabitants
over the allocation of these strained resources.**** The
movement of large groups can also strain ethnic or cul-
tural balances in regions, potentially leading to xeno-
phobia or ethnic conflicts when new groups compete
with established communities for limited resources.”

Governance Challenges

Effective governance is critical in preventing and re-
solving water-related conflicts. In many cases, the
lack of strong, transparent, and inclusive governance
mechanisms can lead to mismanagement of water re-
sources, exacerbating scarcity and fueling discontent
among the population. Poor governance can result in
policies that favor certain groups over others or fail to
enforce regulations equitably, leading to perceptions
of injustice and marginalization among those who feel
left out of water management decisions.*®"’ Further-
more, corruption and lack of accountability in water
resource management can undermine trust in author-
ities, leading to frustration and increasing the likeli-
hood of conflict.*®

Environmental Degradation

Water scarcity is often both a cause and a consequence
of environmental degradation. Overuse of water re-
sources can lead to the degradation of ecosystems,
which further diminishes the natural capacity of these
systems to provide water, perpetuating a cycle of scar-
city. This degradation can exacerbate local climates
(e.g., through desertification), reducing agricultural
productivity and heightening competition for water
resources.**°

Economic Impacts
The economic impact of water scarcity can also con-
tribute to conflict. For example, when water scarcity
leads to crop failures, it can cause significant economic
distress for agricultural communities, increasing pov-
erty levels and potentially leading to economic migra-
tion or unrest. Additionally, industries that rely heavily
on water may need to compete fiercely over dwindling
supplies, which can lead to job losses and economic
instability, further contributing to social tensions.”"*?
Each of these mechanisms underscores the complex
and multifaceted ways in which water scarcity can lead
to social conflict, highlighting the need for comprehen-
sive and inclusive water management strategies that
address the root causes of scarcity and promote equi-
table access to water resources.

Mitigation Strategies

Policy Interventions: Governmental Strategies for
Water Conflict Prevention

Various governmental interventions have been im-
plemented to manage water resources efficiently and
prevent conflicts arising from water scarcity. Through
integrated management, stringent regulation, and
dedicated conflict resolution mechanisms, govern-
ments can play a decisive role in mitigating the impact
of water scarcity on social stability.
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Policy Frameworks

Governments play a critical role in mitigating water
scarcity conflicts through robust policy frameworks.
For instance, the implementation of the Integrated
Water Resources Management guidelines by various
countries has shown promise in balancing the water
needs and reducing potential conflicts. These policies
emphasize a holistic approach to water management
that includes the protection of ecosystems, equitable
distribution, and sustainable usage.>’

Regulatory Mechanisms

Effective regulation is another pivotal strategy. Coun-
tries like Australia and Israel have established strin-
gent water allocation and usage regulations that are
strictly enforced to ensure that water resources are
used efficiently and conflicts are minimized. These
regulatory mechanisms often involve water rationing,
rights distributions, and setting usage quotas to pre-
vent overexploitation and ensure a fair distribution
among all users.”**

Conflict Resolution Initiatives

Several nations have adopted specialized conflict res-
olution mechanisms to address disputes arising from
water scarcity. For example, the Mekong River Commis-
sion (MRC) facilitates cooperation and dialog among
river basin countries to address water management
disputes. Such platforms enable participating coun-
tries to negotiate and resolve conflicts amicably, thus
preventing potential escalations.’®

International Cooperation in Water Resource
Management

International cooperation is essential for managing
shared water resources, especially in regions where
multiple countries depend on the same water bodies.
The 1997 UN Watercourses Convention is a pivotal
agreement that supports sustainable and equitable wa-
ter usage among nations, helping prevent disputes by
facilitating water-sharing agreements that foster long-
term cooperation.®’

Structured dialogs and joint management bodies
like the Nile Basin Initiative and the MRC exemplify
successful multilayered governance. These initiatives
involve riparian states working collaboratively to man-
age water allocation and environmental conservation,
often with the support of international donors and
organizations that provide negotiation platforms and
conflict resolution services.”®

The adaptability of these agreements is crucial, al-
lowing them to evolve in response to the unpredictable
impacts of climate change and socioeconomic chang-
es. This flexibility ensures that treaties remain relevant
and effective in meeting future water needs and ad-
dressing emerging challenges.®"®

The 2023 UN Water Conference further underscored
the importance of international cooperation, with
new commitments such as the $21.2 million pledge
from the Niger River Basin Authority and the German
Federal Ministry for the Environment to implement
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climate adaptation strategies across nine countries.
This initiative focuses on climate-smart agriculture
and wetland restoration to combat erratic rainfall and
desertification.>*

Additionally, the private sector is increasingly in-
volved in developing water-smart products and ser-
vices as part of their corporate social responsibility.
These investments are projected to open commercial
opportunities worth over $436 billion by 2028, illus-
trating a significant shift toward sustainability in busi-
ness practices.*

Innovative Solutions to Water Scarcity Conflicts
Technological innovations and community-driven ini-
tiatives play pivotal roles in mitigating conflicts arising
from water scarcity. Advanced technologies such as
remote sensing and geographic information systems
have significantly enhanced the capacity to monitor
water resources, predict shortages, and efficiently
manage water distribution.

These technologies aid in identifying potential con-
flict zones by mapping water stress areas, thereby en-
abling preemptive actions to manage disputes.” For
instance, satellite imagery has been instrumental in
managing the water levels of transboundary river ba-
sins, providing impartial data that can help resolve
disputes before they escalate.®

Community-based solutions are equally vital, with
local water management practices proving successful
in several regions. Participatory water management,
where local communities are actively involved in the
decision-making process regarding water use and
management, has led to more sustainable and equita-
ble water distribution.®” For example, in arid regions
of sub-Saharan Africa, community-led water conserva-
tion projects have not only improved water access but
also reduced local conflicts by fostering cooperation
among different user groups.*

These innovative approaches underscore the ne-
cessity of integrating technology with community en-
gagement to address the multifaceted challenges of
water scarcity and prevent potential conflicts. Such
strategies not only provide immediate relief but also
build long-term resilience against future water-related
disputes.

Challenges and Future Directions

Barriers to Solution in Water Management and
Conflict Resolution
Implementing effective water management and con-
flict resolution strategies faces several critical barriers.
First, the lack of political will and governance chal-
lenges stand as significant hurdles. In many regions,
especially in developing countries, weak institutions
and corruption hinder the enforcement of water man-
agement policies and the equitable distribution of
resources.” This results in mismanagement and over-
exploitation of water resources, exacerbating tensions
and conflicts.”

Second, financial constraints also play a crucial
role. Developing and implementing comprehensive
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water management systems require substantial in-
vestment, which many governments struggle to afford
without international aid.”* Moreover, the high cost of
modern water-saving technologies and infrastructure
upgrades can be prohibitive, leaving many regions
vulnerable to continued scarcity and potential con-
flicts.”* Lastly, social and cultural barriers also impede
the adoption of new water management strategies. In
many communities, traditional water use practices
and rights are deeply ingrained, and changing these
can lead to resistance and even conflict.”?

Additionally, disparities in water access and man-
agement often reflect broader social inequalities,
which complicates efforts to implement fair and effec-
tive solutions.”

Future Research in Water Scarcity and Conflict
Resolution

The trajectory of future research on water scarcity and
its link to social conflict should focus on several pivot-
al areas to enhance understanding and develop effec-
tive solutions.

First, there is a pressing need for comprehensive
studies that map the socioeconomic impacts of water
scarcity on community resilience. Research should
explore how variations in water availability correlate
with shifts in socioeconomic stability in vulnerable
regions.”” This will aid policymakers in tailoring in-
terventions that address both the symptoms and root
causes of water-related conflicts.”*Another critical area
for future research is the development and validation
of conflict prediction models that incorporate hydro-
logical data. By predicting the potential hotspots of
water-related conflicts, governments and international
bodies can proactively implement conflict prevention
strategies.”” Furthermore, studies that assess the ef-
fectiveness of current water management policies and
conflict resolution mechanisms can provide valuable
feedback loops for ongoing policy refinement and de-
velopment.”®

Finally, interdisciplinary research that integrates
climate science, hydrology, sociology, and political
science can provide deeper insights into how climate
change exacerbates water scarcity and fuels conflicts.
Such integrated studies are essential for designing ho-
listic and sustainable water management strategies
that are robust against the backdrop of global climate
variability.”

Conclusion

Water scarcity has emerged as a potent catalyst for so-
cial conflict, as demonstrated by the various studies
and cases explored in this review. It is evident that the
lack of accessible, clean water not only exacerbates ex-
isting tensions but can also ignite new conflicts, partic-
ularly in regions already vulnerable to economic and
environmental stresses. The effectiveness of current
mitigation strategies, although varied, underscores the
critical need for enhanced and integrated approaches
to water management and conflict resolution.
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to

The urgency to address water scarcity as a means

prevent social conflict cannot be overstated.

Policymakers, community leaders, and international
organizations must prioritize the development and
implementation of comprehensive water management
strategies that incorporate both technological innova-
tions and community-based solutions. These strategies
should aim to ensure equitable water distribution, pro-
mote sustainable usage practices, and foster coopera-
tion both within and across borders. Moving forward,
the global community must mobilize concerted efforts
to transform water scarcity challenges into opportuni-
ties for peace and sustainable development.
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