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Abstract

The Access to drinking water is increasingly recognized as one of the most important
global development challenges of the twenty-first century. Although the human right to
drinking water has been formally recognized by the international community, significant
inequalities in drinking water accessibility continue to exist across countries and regions.
Climate change, uneven distribution of freshwater resources, infrastructure limitations,
financial constraints, and demographic pressures are further increasing the complexity of this
challenge. This study examines the limitations of the traditional national-responsibility model
for ensuring universal access to drinking water and explores the need for broader international
cooperation mechanisms. Particular attention is given to the South Caucasus region and
Armenia as examples of territories where long-term drinking water accessibility may be
affected by environmental, infrastructural, and climatic factors. The strategic role of Lake
Sevan as a potential long-term freshwater reserve is also discussed. Based on the analysis, the
study proposes a new conceptual framework, the Global Drinking Water Accessibility Principle
(GDWAP), which seeks to integrate national responsibility with international solidarity. The
proposed principle is founded on five core pillars: sustainable water resource development,
drinking water conservation and efficiency, technology transfer and knowledge sharing,
international financial solidarity, and shared responsibility for universal access to drinking
water. The study argues that future water policies should increasingly emphasize cooperation,
long-term resource preservation, and coordinated international support mechanisms in order to
improve drinking water accessibility and strengthen global water resilience.

Keywords: drinking water accessibility; water security; international solidarity;
GDWAP; water governance; Lake Sevan; South Caucasus; sustainable development.

Introduction

Access to safe and sufficient drinking water is increasingly recognized as one of the
most fundamental prerequisites for human well-being, public health, and sustainable
development. Although water has traditionally been regarded as a natural resource and an
economic good, its role extends far beyond purely economic considerations. Access to drinking
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water directly affects human survival, health, food security, education, economic productivity,
and social stability [1,2]. The recognition of water as a fundamental human right represents one
of the most significant developments in international water policy during the twenty-first
century. In 2010, the United Nations General Assembly explicitly recognized the human right
to safe and clean drinking water and sanitation, affirming that access to sufficient, safe,
acceptable, physically accessible, and affordable water is essential for the full enjoyment of life
and all human rights [3]. This position was subsequently reinforced through various
international frameworks, including the Sustainable Development Goals (SDGs), particularly
Goal 6, which seeks to ensure the availability and sustainable management of water and
sanitation for all by 2030 [4].

Despite substantial progress in water infrastructure development, access to drinking
water remains highly unequal across the world. According to recent international assessments,
billions of people continue to experience periodic or permanent limitations in access to safely
managed drinking water services [5]. These disparities are particularly pronounced in low-
income countries, arid and semi-arid regions, small island states, and areas affected by conflict,
climate change, or weak institutional capacity [6].

The growing gap between water demand and available freshwater resources has
transformed drinking water from a local service-delivery issue into a matter of global concern.
Climate change, population growth, urbanization, pollution, and increasing competition among
water users are intensifying pressures on freshwater systems worldwide [7,8]. Consequently,
ensuring universal access to drinking water can no longer be viewed solely as a national
responsibility but increasingly requires international cooperation and collective action.

From this perspective, access to drinking water should be considered not only a technical
or economic challenge but also an ethical, social, and global development imperative. The
principle that every individual should have reliable access to sufficient drinking water
regardless of geographical location or economic circumstances provides an important
foundation for rethinking existing approaches to water governance and international
cooperation.

Global Inequality in Access to Drinking Water

Despite the recognition of access to drinking water as a fundamental human right, the
availability of safe and reliable drinking water remains highly uneven across the world.
Significant disparities exist not only between developed and developing countries but also
among regions within the same country. These inequalities are influenced by climatic
conditions, geographical location, economic capacity, institutional effectiveness, infrastructure
development, and political stability [9,10].

Sub-Saharan Africa remains one of the regions most affected by inadequate access to drinking
water. Millions of people continue to rely on unimproved water sources, while rapid population
growth and climate variability further increase pressure on already limited water resources [11].
Similar challenges are observed in parts of the Middle East and North Africa, where extremely
low renewable water availability has led to chronic water scarcity and increasing dependence
on desalination and water imports [12].

In Central Asia, growing competition among agricultural, industrial, and domestic water users
has intensified concerns regarding long-term water availability. Transboundary river systems,
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aging infrastructure, and climate-related reductions in glacier resources are expected to increase
future water stress throughout the region [13].

Small island developing states face additional challenges associated with limited freshwater
resources, saltwater intrusion, and vulnerability to extreme weather events. Many such
countries depend heavily on rainfall harvesting, groundwater abstraction, or costly desalination
technologies to satisfy drinking water demand [14].

Recent global assessments indicate that water scarcity is no longer confined to traditionally arid
regions. Climate change, population growth, urbanization, pollution, and increasing water
demand are contributing to growing water stress in many parts of the world, including regions
previously considered relatively water-secure [8,15].

These findings demonstrate that access to drinking water is influenced not only by natural
resource availability but also by economic, technological, and institutional capacities.
Consequently, the persistence of large disparities in drinking water access raises important
questions regarding the adequacy of existing governance mechanisms and the distribution of
responsibilities for ensuring universal access to drinking water.

Limitations of the National Responsibility Model

The prevailing approach to drinking water governance is largely based on the principle
of national responsibility. Under this model, individual states are expected to develop, finance,
operate, and maintain the infrastructure necessary to provide their populations with adequate
drinking water services. While this approach has achieved significant successes in many
countries, it also exhibits important limitations when applied to regions facing severe water
scarcity, limited financial resources, or unfavorable geographical conditions [16,17].

The distribution of freshwater resources across the world is highly uneven. Some
countries possess abundant renewable water resources that significantly exceed domestic
demand, whereas others face chronic water deficits resulting from climatic, hydrological, and
geographical constraints [18]. Consequently, the ability of governments to ensure universal
access to drinking water is often influenced not only by political commitment and institutional
effectiveness but also by factors beyond their direct control.

Economic disparities further complicate the situation. The construction of reservoirs,
water-transfer systems, desalination facilities, treatment plants, and distribution networks often
requires substantial capital investments that exceed the financial capacities of many low-income
countries [19]. As a result, populations living in water-deficient regions may experience
persistent limitations in access to drinking water despite the existence of internationally
recognized human rights obligations.

Climate change introduces an additional layer of uncertainty. Increasing drought
frequency, declining snow and glacier resources, changing precipitation patterns, and growing
competition among water users are expected to intensify water stress in many regions during
the coming decades [20]. Under such conditions, reliance exclusively on national resources and
national financing mechanisms may prove insufficient for ensuring universal access to drinking
water.

These considerations suggest that the traditional national-responsibility model, while
necessary, may no longer be sufficient as the sole framework for ensuring universal access to
drinking water. As water scarcity increasingly becomes a global challenge, greater international
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cooperation and shared responsibility mechanisms may be required to complement national
efforts.

From National Responsibility to International Solidarity

The recognition of access to drinking water as a fundamental human right raises an
important question regarding the distribution of responsibilities for ensuring that right. While
national governments remain the primary actors responsible for providing drinking water
services to their populations, the growing scale and complexity of global water challenges
suggest that exclusive reliance on national efforts may no longer be sufficient in all
circumstances [21,22].

The availability of drinking water is influenced by factors that frequently extend beyond
national boundaries. Climate change, transboundary river systems, regional droughts,
migration, economic inequalities, and technological disparities increasingly shape the capacity
of countries to secure reliable water supplies for their populations [23]. Consequently, access
to drinking water should not be viewed solely as a domestic policy issue but also as a matter of
international concern.

The concept of international solidarity has already been applied in various fields of
global development, including public health, food security, disaster response, and climate
adaptation [24]. Similar principles may be relevant for addressing growing inequalities in
access to drinking water. Under such an approach, countries possessing greater financial,
technological, and institutional capacities could contribute to improving drinking water access
in water-deficient regions through investment, technology transfer, capacity building, and
infrastructure support.

Importantly, international solidarity does not imply replacing national responsibility.
Rather, it represents a complementary mechanism designed to assist countries facing structural
constraints that cannot be overcome solely through domestic efforts. In this context, the
objective is not the redistribution of water resources themselves, but the strengthening of global
capacities to ensure universal access to drinking water.

Based on the above considerations, this study proposes a new conceptual framework,
termed the Global Drinking Water Accessibility Principle (GDWAP), aimed at
strengthening universal access to drinking water through the integration of national
responsibility and international solidarity mechanisms.

Conflict Setting

Despite the international recognition of access to drinking water as a fundamental
human right, hundreds of millions of people continue to experience inadequate or unreliable
access to drinking water. At the same time, the natural distribution of freshwater resources,
financial capacities, technological capabilities, and institutional effectiveness remain highly
uneven across countries and regions. As a result, the ability to ensure universal access to
drinking water is often determined not only by national efforts but also by factors beyond the
control of individual states.

This situation creates a fundamental contradiction between the universal nature of the
right to drinking water and the predominantly national mechanisms currently responsible for its
implementation. The present study addresses this contradiction by exploring whether the
traditional national-responsibility model remains sufficient under conditions of increasing
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global water stress and by proposing a conceptual framework based on international solidarity
and shared responsibility for improving universal access to drinking water.

Research Results

Drinking Water Accessibility Challenges in the South Caucasus

The South Caucasus is characterized by significant geographical, climatic, and
hydrological diversity. Although the region possesses considerable freshwater resources
compared with many arid parts of the world, access to reliable drinking water remains uneven
across countries and communities. The growing impacts of climate change, demographic
pressures, and infrastructure limitations increasingly challenge the long-term sustainability of
drinking water supply systems throughout the region.

Mountainous regions generally receive higher levels of precipitation and generate most
of the surface runoff, while many lowland and densely populated areas depend on complex
water-supply systems and long-distance water transfers. Consequently, the physical presence
of water resources does not always guarantee reliable access to drinking water for local
populations, particularly during dry periods and years characterized by hydrological extremes.

(a) Renewable Freshwater Resources (b) Population Using Safely Managed
per Capita (m?/person/year) Drinking Water Services (%)
18,000 100 4
16,000 15,300 82%
5 14000 60 4 "%
2 12,000 3 58%
§ 10,000 1 - %
' &
8,000
. £ a0
T o0 & |
4,000 20 4
B ‘_- o
0 0
Armenia A.evbm}an Armaonia Georgla Azorbaijan
Source: World Bank - Renewable miemad freshwater rescwrces per capita Source: WHOVUNICEF Jout Manitonng Programme (JMP) for Witer Supply
(ER M2OINTR.PC, latest avallable year) Santaton and Hygena (VASH), lasest avallable year
(c) Water Losses in Drinking Water (d) ND-GAIN Climate Readiness
5 Supply Systems (%) (Index Score, higher is better)
100 +
-~ % &
£ &
- 60 51.9% z
@ 3942‘% S
£ o 3
< S
20 <
0-
Armenia Azerbaw!n Armenia Georgls Azerbaijan
Source National reports and operutor data. JAMnows (2024) ~ 67% of water Source: Notre Dame Gilobal Agaptation Initiatve (ND-GAIN)
supplied 30 Georgia's system was lost in 2024; JAMrews (Water Hows Country index Rankings (latest svaiable year)

responubilty disappears: dfferences betwoon Baku and Vilaa)

Note: Duta comuspond 15 the most recent avadable year for sach indesiar (vanes by sowos, manly 2022-2004)

Fig 1. Comparative Indicators of Drinking Water Accessibility in the South Caucasus

Climate change is expected to become one of the most significant drivers of future
drinking water challenges in the South Caucasus. Rising temperatures, changing precipitation
patterns, increasing drought frequency, and the gradual reduction of snow and glacier resources
may alter the hydrological regimes of many river basins. These processes are likely to increase
seasonal variability in water availability and reduce the reliability of traditional drinking water
sources in several parts of the region.
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In addition to natural and climatic factors, the region faces significant infrastructure-
related challenges. Many water-supply systems were constructed decades ago and now operate
with varying degrees of physical deterioration. Water losses, insufficient investment in
maintenance and modernization, and limited financial resources in certain areas reduce the
overall efficiency of drinking water supply systems and increase vulnerability to future water
shortages.

Another important challenge arises from the transboundary nature of many water
resources within the South Caucasus. Major rivers and watersheds frequently cross national
borders, creating interdependencies among countries and increasing the importance of regional
cooperation in water-resource management. Under conditions of growing water demand and
climate uncertainty, effective coordination among neighboring countries may become
increasingly important for maintaining long-term drinking water accessibility and regional
water stability.

Taken together, these factors demonstrate that future drinking water accessibility in the
South Caucasus cannot be evaluated solely on the basis of available water volumes. Equal
attention must be given to climate resilience, infrastructure reliability, water-management
efficiency, and long-term strategic planning. Consequently, the region provides an important
example of how drinking water accessibility is increasingly becoming a multidimensional
challenge that requires integrated solutions extending beyond traditional water-resource
assessments.

The Fig. 1 illustrates substantial differences in renewable freshwater resource
availability among the South Caucasus countries. Georgia possesses significantly higher per-
capita freshwater resources than Armenia and Azerbaijan, highlighting the unequal natural
distribution of water resources within the region.

The comparison reveals that water availability alone does not determine drinking water
accessibility. Georgia possesses the highest renewable freshwater resources per capita in the
region, yet experiences the highest water losses and does not demonstrate the highest level of
safely managed drinking water services. Conversely, Armenia achieves the highest drinking
water accessibility despite significantly lower per-capita water resources. These findings
indicate that infrastructure performance and management efficiency play a critical role in
determining actual drinking water accessibility.

The comparison reveals that water availability alone does not determine drinking water
accessibility. Georgia possesses the highest renewable freshwater resources per capita in the
region, yet experiences the highest water losses and does not demonstrate the highest level of
safely managed drinking water services. Conversely, Armenia achieves the highest drinking
water accessibility despite significantly lower per-capita water resources. These findings
indicate that infrastructure performance and management efficiency play a critical role in
determining actual drinking water accessibility.

Armenia as a Case of Emerging Drinking Water Accessibility Challenges

Armenia is often regarded as a country relatively rich in freshwater resources due to its
extensive river network, numerous springs, groundwater reserves, and the presence of Lake
Sevan, one of the largest high-mountain freshwater lakes in the world. Nevertheless, the
availability of water resources at the national scale does not automatically guarantee equal and
reliable access to drinking water across all regions of the country. Significant differences in

46



Bulletin Of High Technology N 2 (38) 2026.-pp.41-57. WATER SYSTEMS

A.K. Harutyunyan
UNIVERSAL ACCESS TO DRINKING WATER: FROM NATIONAL RESPONSIBILITY TO INTERNATIONAL SOLIDARITY

geographical conditions, settlement patterns, infrastructure quality, and local water availability
continue to influence drinking water accessibility in many communities.

At the same time, Armenia faces a number of challenges that may affect the long-term
sustainability of drinking water supply. Population decline in some rural areas, continued
migration toward urban centers, aging infrastructure, and increasing climate variability create
new pressures on existing water-management systems. In addition, the unequal spatial
distribution of water resources means that certain communities experience periodic difficulties
in securing reliable drinking water supplies despite the country's overall water-resource
potential.

Water losses within drinking water supply systems remain another important concern.
Although considerable improvements have been achieved in recent decades, physical losses,
leakage from aging networks, and operational inefficiencies continue to reduce the effective
availability of drinking water in certain areas. Consequently, improving infrastructure
performance may in some cases provide benefits comparable to the development of new water
sources, while requiring significantly lower environmental impacts and financial investments.

Climate change introduces an additional dimension of uncertainty for the future of
drinking water accessibility in Armenia. Rising temperatures, changes in precipitation patterns,
increasing evaporation rates, and potential reductions in snow accumulation may alter the
seasonal distribution of water resources. Under such conditions, ensuring long-term drinking
water accessibility will increasingly depend not only on the availability of water resources but
also on the capacity to store, manage, and utilize those resources efficiently and sustainably.

These circumstances highlight the importance of adopting a long-term strategic
perspective toward drinking water security in Armenia. Rather than focusing exclusively on
current water demand, future planning should consider the potential impacts of climate change,
demographic shifts, infrastructure aging, and increasing variability in water availability. In this
context, the protection and sustainable management of strategic water reserves become
increasingly important components of national water policy.

Lake Sevan as a Strategic Drinking Water Reserve for the Future

Lake Sevan occupies a unique position within the water-resource system of Armenia
and the South Caucasus. As one of the largest high-mountain freshwater lakes in the world, it
represents not only an important ecological and economic asset but also a strategic reserve of
freshwater with potential significance for future drinking water security. In the context of
increasing climate uncertainty and growing pressure on water resources, the long-term value of
Lake Sevan is likely to increase substantially.

Historically, Lake Sevan has played a critical role in Armenia's water management,
supporting hydropower generation, irrigation, fisheries, recreation, and ecosystem services.
However, future water challenges may require a broader strategic perspective. As climate
change increases the frequency of droughts and intensifies pressure on conventional water
sources, the role of large freshwater storage systems is expected to become increasingly
important for ensuring reliable drinking water accessibility.

From a long-term perspective, Lake Sevan may be viewed not only as a national water
resource but also as a strategic freshwater reserve whose significance could extend beyond
present-day economic functions. The preservation of its water quantity and quality should
therefore be regarded as an investment in future water security. Water resources that are
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available today may become substantially more valuable under future climatic and demographic
conditions, particularly in regions where alternative drinking water sources are limited or
increasingly vulnerable.

Historically, the long-term restoration target for Lake Sevan has been established at 1903.5 m
above sea level. However, previous scientific studies have suggested that the historical lake
level of 1915.57 m above sea level should be considered as a long-term strategic objective [26].

1917.5 According to these
o 191557 m

assessments, achieving this
level could create
approximately 22 km?3 of
additional freshwater
storage.  Such a reserve
would substantially
strengthen Armenia’s long-
term drinking-water security
T —— e and significantly increase the
- e o strategic value of Lake Sevan

within the South Caucasus region.
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Fig. 2 Existing and Proposed Strategic Water Levels of Lake Sevan
and Additional Freshwater Storage Potential

The comparison presented in Figure 2 demonstrates that the strategic importance of
Lake Sevan extends beyond its current ecological and economic functions. The potential
increase of approximately 22 km3 in freshwater storage highlights the considerable reserve
capacity that could be available under a long-term water-security perspective. In an era
characterized by increasing climate uncertainty, growing water demand, and rising pressure on
conventional water sources, such large-scale freshwater reserves may acquire exceptional
strategic significance. Consequently, the future management of Lake Sevan should be evaluated
not only from the perspective of present-day water use but also in terms of its potential
contribution to long-term drinking water accessibility and regional water resilience.

An equally important consideration is that the strategic value of Lake Sevan is
determined not only by the volume of stored water but also by the possibility of preserving that
resource for future generations. In a world where access to reliable drinking water is becoming
increasingly uncertain, the protection of major freshwater reserves should be viewed as a long-
term public investment rather than solely as a matter of current resource utilization. This
perspective emphasizes the importance of balancing present-day water demands with the
responsibility to maintain strategic reserves capable of supporting future societal needs.

The case of Lake Sevan illustrates a broader principle that may become increasingly
relevant in the twenty-first century: water resources should be evaluated not only according to
their current economic use but also according to their potential contribution to future drinking
water accessibility. As uncertainty regarding future water availability increases, the strategic
preservation of major freshwater reserves may become an essential component of long-term
water-security planning. This perspective provides an important link between national water-
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management policies and the broader concept of international responsibility for ensuring
universal access to drinking water. Beyond its national importance, Lake Sevan may also be
considered within a broader regional context. The South Caucasus is expected to experience
increasing pressure on water resources as a result of climate change, economic development,
and demographic transformations. Under such conditions, large freshwater reserves acquire
strategic significance that extends beyond administrative and sectoral boundaries.
Consequently, the long-term protection and sustainable management of Lake Sevan should be
regarded not only as a national priority but also as a contribution to regional water resilience
and future drinking water accessibility.

GLOBAL DRINKING WATER ACCESSIBILITY CHALLENGE

Water scarcity Climate change Population growth Inequality Weak governance

¥

Strategic
Freshwater
Reserves

Water Technology
Infrastructure Transfer
GDWAP
Global Drinking
Water Accessibility
Principle
Capacity Financial
Building Solidarity
O UNIVERSAL ACCESS TO DRINKING WATER
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Fig. 3 Conceptual Framework of the
Global Drinking Water Accessibility Principle (GDWAP)

The case of Lake Sevan illustrates a broader principle that may become increasingly
relevant in the twenty-first century: water resources should be evaluated not only according to
their current economic use but also according to their potential contribution to future drinking
water accessibility. As uncertainty regarding future water availability increases, the strategic
preservation of major freshwater reserves may become an essential component of long-term
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water-security planning. This perspective provides an important link between national water-
management policies and the broader concept of international responsibility for ensuring
universal access to drinking water. The analysis conducted in this study indicates that the
growing disparity between the universal recognition of the human right to drinking water and
the unequal capacity of countries to ensure that right requires a new conceptual approach.
Existing governance mechanisms remain predominantly based on national responsibility,
whereas many of the factors influencing drinking water availability, affordability, and
reliability increasingly operate at regional and global scales.

Based on the findings presented above, this study proposes the Global Drinking Water
Accessibility Principle (GDWAP) as a conceptual framework intended to complement existing
national approaches. The proposed principle is founded on the premise that universal access to
drinking water should be regarded not only as a national obligation but also as a shared
international responsibility. Under this approach, countries retain primary responsibility for
managing and developing their own water resources, while the international community
contributes through cooperation, financing, technology transfer, capacity building, and support
for sustainable water infrastructure development.

The proposed principle seeks to establish a balance between national sovereignty over
water resources and international solidarity in ensuring universal access to drinking water.
Rather than promoting the redistribution of water resources themselves, GDWAP emphasizes
the redistribution of opportunities, knowledge, technologies, and financial capacities necessary
to improve drinking water accessibility in water-deficient regions.

Relationship Between GDWAP and Existing International Frameworks.

The proposed Global Drinking Water Accessibility Principle (GDWAP) is intended to
complement rather than replace existing international water and development frameworks. The
principle is fully consistent with the human right to drinking water recognized by the United
Nations, Sustainable Development Goal 6 (Clean Water and Sanitation), and ongoing
international efforts aimed at improving water security and sustainable water management.
GDWAP expands these existing approaches by emphasizing the role of international solidarity
in addressing persistent inequalities in drinking water accessibility. While current frameworks
primarily define objectives and responsibilities, GDWAP highlights the need for enhanced
cooperation, technology transfer, financial support, and capacity-building mechanisms to help
achieve universal access to drinking water.

Consequently, the proposed principle should be viewed as a complementary framework that
strengthens and supports existing international initiatives rather than creating a parallel
governance structure.

Core Pillars of the Global Drinking Water Accessibility Principle
(GDWAP)

The proposed Global Drinking Water Accessibility Principle (GDWAP) is based on five
interconnected pillars intended to strengthen universal access to drinking water through
cooperation between national governments, international organizations, development
institutions, and the private sector.

Pillar 1 — Sustainable Water Resource Development.
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Countries should promote the sustainable development of available drinking water
resources, including groundwater, springs, rivers, reservoirs, rainwater harvesting systems,
desalination technologies, and water reuse where appropriate.

Pillar 2 — Drinking Water Conservation and Efficiency.

Reducing physical water losses, improving operational efficiency, promoting water-
saving technologies, and encouraging responsible water consumption are essential components
of long-term accessibility.

Pillar 3 — Technology Transfer and Knowledge Sharing.

Access to modern water-treatment technologies, monitoring systems, digital
management tools, and engineering expertise should be expanded through international
cooperation mechanisms.

Pillar 4 — International Financial Solidarity.

Water-deficient regions frequently face financial constraints that limit infrastructure
development. International financing mechanisms, development assistance programs, and
public-private partnerships can contribute to improving drinking water accessibility.

Pillar 5 — Shared Responsibility for Universal Access.

While national governments retain primary responsibility for drinking water provision,
the international community shares a collective responsibility to support efforts aimed at
ensuring universal access to drinking water, particularly in regions facing structural water
scarcity and limited development capacity.

Together, these pillars establish a framework that integrates local action with
international cooperation and provides a foundation for improving global drinking water
accessibility in a sustainable and equitable manner.

Implementation Mechanisms of GDWAP

The effectiveness of the proposed Global Drinking Water Accessibility Principle
(GDWAP) depends on the establishment of practical implementation mechanisms capable of
translating international solidarity into measurable improvements in drinking water
accessibility. The principle is intended to complement existing national water-management
systems rather than replace them. Accordingly, implementation should occur through
coordinated actions at local, national, regional, and international levels.

One of the primary implementation mechanisms involves the development of
sustainable water-storage infrastructure. In regions experiencing seasonal water availability, the
construction of reservoirs, rainwater harvesting systems, managed aquifer recharge projects,
and other storage facilities can significantly improve long-term drinking water accessibility.
Water that is available during wet periods should be conserved and strategically managed to
support populations during periods of scarcity.

A second mechanism concerns the reduction of water losses and the improvement of
water-use efficiency. In many countries, substantial volumes of treated drinking water are lost
through aging distribution systems, leakage, and inadequate management practices.
Investments in modern monitoring technologies, digital water-management systems, leakage
control programs, and infrastructure rehabilitation can substantially increase effective water
availability without requiring the development of additional water sources.

Technology transfer represents another important implementation pathway. Advanced
treatment technologies, desalination systems, smart monitoring tools, water-quality
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management systems, and engineering expertise are often concentrated in a relatively small
number of countries. International cooperation can facilitate the transfer of such technologies
and knowledge to regions facing water scarcity and limited technical capacity.

Financial cooperation constitutes a further essential component of GDWAP
implementation. International financial institutions, development banks, donor organizations,
climate-finance mechanisms, and public-private partnerships can support the construction of
critical drinking water infrastructure in regions where national resources are insufficient. Such
investments should be viewed not only as development assistance but also as contributions to
global stability, public health, and sustainable development.

Finally, the implementation of GDWAP requires strengthened international cooperation
and governance. Existing global initiatives related to water, climate adaptation, sustainable
development, and disaster-risk reduction provide a foundation upon which more coordinated
efforts to improve universal access to drinking water can be developed. In this context,
international solidarity becomes a practical instrument for addressing one of the most important
challenges of the twenty-first century.

Potential Benefits and Challenges of GDWAP

The proposed Global Drinking Water Accessibility Principle (GDWAP) offers several
potential advantages for improving universal access to drinking water. First, it expands the
traditional understanding of responsibility for drinking water provision by recognizing that
global water challenges increasingly require cooperative solutions. Second, it creates
opportunities for strengthening international partnerships aimed at improving water
infrastructure, technological capacity, and institutional development in water-deficient regions.
Third, it encourages a more efficient use of global financial and technological resources by
directing support toward areas where drinking water accessibility remains critically limited.

Another important benefit of the proposed principle is its compatibility with existing
international development frameworks. The objectives of GDWAP are consistent with the
Sustainable Development Goals, climate adaptation strategies, public-health initiatives, and
international efforts to reduce poverty and inequality. Consequently, the principle can
complement rather than compete with existing global development agendas.

At the same time, several challenges should be acknowledged. Differences in national
priorities, financial capacities, political interests, and governance systems may complicate the
implementation of international solidarity mechanisms. In addition, questions may arise
regarding the allocation of financial responsibilities, the measurement of effectiveness, and the
coordination of international support programs.

Another challenge concerns the balance between national sovereignty and international
cooperation. While countries retain sovereign rights over their water resources, effective
implementation of GDWAP requires the recognition that universal access to drinking water
represents a broader humanitarian and developmental objective extending beyond national
boundaries.

Despite these challenges, the increasing global importance of drinking water
accessibility suggests that the development of cooperative mechanisms may become an
essential component of future water governance. In this context, GDWAP should be viewed as
a conceptual framework intended to stimulate discussion and encourage the development of
practical approaches for improving universal access to drinking water.
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Conclusions
Access to drinking water has evolved from a purely technical and infrastructure-related
issue into a global development challenge closely linked to public health, social stability,
economic growth, and human well-being.
Despite the international recognition of access to drinking water as a fundamental human
right, significant inequalities in drinking water accessibility persist across countries and
regions due to differences in natural water availability, economic capacity, technological
development, and institutional effectiveness.
The analysis indicates that the traditional national-responsibility model remains necessary
but is increasingly insufficient as the sole mechanism for ensuring universal access to
drinking water under conditions of growing water scarcity, climate change, and global
interdependence.
The study demonstrates that many factors influencing drinking water accessibility,
including climate variability, transboundary water systems, technological disparities, and
financial constraints, extend beyond national boundaries and require cooperative responses.
To address these challenges, this study proposes the Global Drinking Water Accessibility
Principle (GDWAP), a conceptual framework that combines national responsibility with
international solidarity in support of universal access to drinking water.
The proposed principle is based on five core pillars: sustainable water resource
development, drinking water conservation and efficiency, technology transfer and
knowledge sharing, international financial solidarity, and shared responsibility for universal
access to drinking water.
Future international water policies should increasingly emphasize cooperation, capacity
building, sustainable infrastructure development, and coordinated financing mechanisms in
order to improve drinking water accessibility and support long-term global water resilience.
The proposed Global Drinking Water Accessibility Principle (GDWAP) should be viewed
as an initial conceptual step toward a broader framework of international water solidarity.
Future research should focus on developing the theoretical foundations of water solidarity,
capacity-based international responsibility, governance mechanisms, and implementation
pathways capable of strengthening universal access to drinking water at the global level.

Recommendations
Promote recognition of universal access to drinking water as a shared international
responsibility in addition to a national obligation.
Strengthen international financing mechanisms for drinking water infrastructure
development in water-deficient regions.
Expand technology-transfer programs and professional capacity-building initiatives in the
water sector.
Encourage investments in water-storage infrastructure, water-loss reduction, and efficient
water-use technologies.
Support further research aimed at developing quantitative indicators, assessment
methodologies, financing models, and practical implementation tools for the Global
Drinking Water Accessibility Principle (GDWAP).
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Promote comparative studies evaluating the role of strategic freshwater reserves, including
major lakes and reservoirs, in strengthening long-term drinking water accessibility under
climate-change conditions.
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BCEOBIIAS JOCTYIHOCTH MATHEBOM BOJIbl: OT HAIITMOHAJIBHOM
OTBETCTBEHHOCTH K MEXKJIYHAPOJHOMN COJIMIAPHOCTH

A.K. ApyTioHsIH

Hucmumym 600Hbix npobiem u eudpomexuuxuy um. axao. U.B.Eeuaszaposa

JlocTynm K TIMTHEBOM BOJIe BCE dYallle paccMaTpPUBAETCS KaK OJWH W3 BaKHEHIIMX
r1100anbHBIX BEI30BOB pa3Butus X X| Beka. HecMoTpst Ha TO, 4TO IpaBo yenoBeKa Ha MUTHEBYIO
BOAY OQUIIMAILHO MPU3HAHO MEXIYHAPOJHBIM COOOIECTBOM, CYIIECTBEHHBIE pa3luyus B
JOCTYITHOCTH MUTHEBOM BOJBI MO-TIPEKHEMY COXPAHSIOTCS MEXKIY CTpaHAMH M PETHOHAMHU.
H3meHeHne kiMMara, HEPaBHOMEPHOE pachpelelieHne IPECHOBOAHBIX  PECypCOB,
orpaHuueHus: UHPPACTPYKTyphl, (HDUHAHCOBBIE TPYIHOCTH U JeMorpaduvecKoe IaBlieHUE
JIOTIOJTHATEIBHO YCIIOKHSIOT PEIICHUE TAHHOW MPOOIIEMEI.

B HacrosmeM nuccieIoBaHUN pacCMaTPUBAIOTCS OTPAHWYCHUS TPATUIIHOHHON MOJICITH
HallMOHAJIBHOW OTBETCTBEHHOCTH 3a OOECIIEYEHHE BCEOOIEro J0CTyINa K MUThEBOM BOJE
000OCHOBBIBAETCS HEOOXOIMMOCTH 0Oo0Jiee IIMPOKUX MEXaHHU3MOB  MEXIYHApOJIHOTO
cotpyanndectBa. Ocoboe BHUMaHME yaenseTcs: pernony FHOxknoro KaBkasza u ApMeHUHU Kak
npuMepaM TEPPUTOPHUH, TNIe IOJTOCPOUYHAs JOCTYMHOCTh MUTHEBON BOABI MOXKET OKa3aThCs
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T0/] BO3/IEHCTBHEM DKOJIOTHUYECKUX, HHPPACTPYKTYPHBIX U KIIMMATHYECKUX (hakTopoB. Taxke
AHAIM3UPYETCsl CTpaTernveckas poib o3epa CeBaH KaK MOTCHIMAJIBHOTO JOJTOCPOYHOTO
pe3epBa NPECHOM BOJIBI.

Ha ocHOBe mpoBeEHHOTO aHAM3a MPEUIAracTCsl HOBasi KOHICTITYaIbHAsS MOJICIh —
[Mpuniun roobansHoM goctynmHocTH nuTheBoi Boasl (Global Drinking Water Accessibility
Principle, GDWAP), nampaBieHHass Ha HHTEIPAI[MI0 HAI[MOHAIBLHOW OTBETCTBEHHOCTH H
MEXIyHapOIHON CoMMaapHOCTH. [Ipe iaraeMplil IPUHITUIT OCHOBBIBAETCS HA IISATH KIFOYEBBIX
HAIPABJICHUAX: YCTONYMBOE pa3BHTHE BOIHBIX PECYpCOB, COXpaHeHHe U 3(deKTHBHOE
UCITIOJIb30BaHME MTUTHEBOM BOJIBI, TIEpeiadya TEXHOJIOTUI U 0OMEH 3HAHUSIMH, MEKTyHAPOIHASL
(vHAHCOBasI COJMIAPHOCTh, @ TAK)KE COBMECTHAs OTBETCTBCHHOCTh 3a OOCCIICUCHHUE
BCEOOIIETO IOCTYIA K IIUTHEBOM BOJIE.

B wucciieoBannn yTBEpIKIACTCA, 9TO Oyaymiast BOJHAs MOJMTHKA JOJKHA B OOJIBIICH
CTEINICHH OPUEHTHUPOBATHCS Ha COTPYIHHYECTBO, JOJITOCPOYHOE COXPAaHEHUE BOJHBIX PECYPCOB
U KOOPJAMHMPOBAHHBIE MEXaHM3Mbl MEXKIYHAPOJHON IMOJICPKKH, HAIlPABICHHBIE Ha
HOBBIIICHUE TOCTYITHOCTH ITUTHEBOM BOIBI M YKPEIUICHUE TII00AIbHOM BOAHONW YCTOWYHBOCTH.

Kntouesvie cnosa: [OCTyNMHOCTh TUTHEBOM BOJABI; BOAHAasS  O€30MACHOCTD;
MeXIyHapoaHas commnapaocts; GDWAP; ynpasnenue BogabiME pecypcamu; o3epo CeBan;
FOxnb1it KaBkas; ycToliunBoe pa3BUTHE.
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