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Abstract 

Water scarcity has emerged as one of the most pressing global challenges, intensified by climate 

stress and rapid socio-economic transformations. Climate change alters hydrological cycles 

through rising temperatures, changing precipitation patterns, and increasing frequency of extreme 

events such as droughts and floods, thereby exacerbating water scarcity across regions. This study 

examines the relationship between water scarcity, climate stress, and sustainable development 

outcomes within the framework of the United Nations Sustainable Development Goals (SDGs). 

Using secondary cross-country panel data from developing economies, the research analyzes how 

climate-induced water stress affects development indicators related to food security, health, 

poverty, and economic growth. The findings indicate that climate stress significantly worsens 

water scarcity, which in turn undermines progress toward multiple SDGs, particularly SDG 6 

(Clean Water and Sanitation), SDG 2 (Zero Hunger), SDG 3 (Good Health and Well-being), and 

SDG 1 (No Poverty). The study highlights the importance of integrated water resource 

management, climate adaptation strategies, and policy coherence in achieving sustainable 

development under growing climate uncertainty. 

Keywords: Water Scarcity, Climate Stress, Sustainable Development Goals, Climate Change, 

Water Security, Development Outcomes. 

1. Introduction 

Water is fundamental to human survival, economic development, and environmental 

sustainability. However, water scarcity has become an increasingly severe global problem, 

affecting more than two billion people worldwide. The challenge is further aggravated by climate 

stress, which disrupts natural water cycles and intensifies competition for limited freshwater 

resources. Climate change influences water availability through increased evaporation, altered 
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rainfall patterns, melting glaciers, and rising sea levels, all of which pose serious threats to water 

security. 

Water scarcity is not merely a physical phenomenon but also a socio-economic and governance 

issue. Rapid population growth, urbanization, agricultural expansion, and industrial demand place 

additional pressure on already stressed water systems. In many developing countries, inadequate 

infrastructure, weak institutions, and limited financial capacity further constrain access to safe and 

reliable water supplies. These challenges directly undermine sustainable development efforts. 

The 2030 Agenda for Sustainable Development recognizes water as a central pillar of 

development, particularly through SDG 6, which aims to ensure availability and sustainable 

management of water and sanitation for all. However, water scarcity is closely interconnected with 

other SDGs, including food security (SDG 2), health (SDG 3), poverty reduction (SDG 1), 

economic growth (SDG 8), and climate action (SDG 13). Understanding these interlinkages is 

essential for designing effective and integrated development policies. 

This study aims to examine how climate stress contributes to water scarcity and how water scarcity, 

in turn, affects sustainable development outcomes. By adopting a systems perspective, the research 

contributes to the growing literature on climate–water–development linkages and provides policy-

relevant insights for achieving sustainability in a climate-constrained world. 

2. Literature Review 

2.1 Climate Stress and Water Scarcity 

Climate stress refers to long-term and short-term climatic pressures, including temperature rise, 

precipitation variability, droughts, and extreme weather events. Numerous studies have established 

that climate change significantly affects global and regional water availability. Rising temperatures 

increase evapotranspiration, reducing surface water and soil moisture, while altered precipitation 

patterns lead to prolonged droughts and irregular water supply. 

IPCC assessments indicate that arid and semi-arid regions are particularly vulnerable to climate-

induced water stress. River basins dependent on glacier melt face long-term water shortages, while 

coastal areas experience salinization of freshwater resources due to sea-level rise. These climatic 

changes reduce both the quantity and quality of available water, intensifying water scarcity. 



Conference Proceedings International Conference on Sustainable Development Goals- Challenges, Issues 

& Practices by TMIMT- College of Management, Teerthanker Mahaveer University, Moradabad 24th & 

25th April 2026. TMIMT International Journal (ISSN: 2348-988X) 

 

 

3 ICSDG-CIP-2026         24th – 25th April 2026 

2.2 Water Scarcity and Sustainable Development 

Water scarcity has far-reaching implications for sustainable development. In agriculture, limited 

water availability reduces crop yields and livestock productivity, directly threatening food security. 

In the health sector, inadequate access to clean water and sanitation increases the prevalence of 

waterborne diseases, child mortality, and malnutrition. 

Economic growth is also constrained by water scarcity, as water-intensive industries and energy 

production face operational challenges. Poor and marginalized communities are disproportionately 

affected, deepening inequalities and poverty. Consequently, water scarcity acts as a binding 

constraint on development, particularly in climate-vulnerable regions. 

2.3 Water Scarcity and SDG Inter-linkages 

The SDGs emphasize the interconnected nature of development challenges. Progress toward SDG 

6 is closely linked with outcomes in SDG 2, SDG 3, SDG 1, and SDG 13. Studies suggest that 

failure to address water scarcity can derail progress across multiple goals, while integrated water 

and climate policies can generate positive synergies. 

However, much of the existing literature remains fragmented, focusing either on climate impacts 

on water or on water and development outcomes separately. There is a lack of empirical studies 

that comprehensively analyze climate stress, water scarcity, and SDG outcomes within a unified 

framework. 

2.4 Research Gap 

Despite growing recognition of the climate–water–development nexus, limited cross-country 

empirical research examines how climate stress exacerbates water scarcity and how this scarcity 

affects multiple sustainable development outcomes simultaneously. 

2.5 Research Questions 

1. How does climate stress influence water scarcity across countries? 

2. What is the impact of water scarcity on sustainable development outcomes? 

3. How do water scarcity and climate stress interact within the SDG framework? 
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3. Research Methodology 

3.1 Research Objectives 

1. To examine the relationship between climate stress and water scarcity. 

2. To analyze the impact of water scarcity on sustainable development outcomes. 

3. To assess the interlinkages between water scarcity, climate stress, and selected SDGs. 

3.2 Research Hypotheses 

• H1: Climate stress has a significant positive effect on water scarcity. 

• H2: Water scarcity negatively affects sustainable development outcomes. 

• H3: Climate stress indirectly undermines SDG performance through increased water 

scarcity. 

3.3 Research Design 

The study adopts a quantitative, explanatory research design using cross-country panel data 

analysis. 

3.4 Sample and Sampling Technique 

The sample consists of 40 developing countries selected through purposive sampling based on data 

availability for the period 2000–2022. 

3.5 Data Collection Method 

Secondary data were collected from: 

• World Bank World Development Indicators 

• FAO AQUASTAT 

• ND-GAIN Climate Vulnerability Index 

3.6 Variables and Measurement 

• Independent Variable: Climate Stress (temperature anomalies, rainfall variability) 



Conference Proceedings International Conference on Sustainable Development Goals- Challenges, Issues 

& Practices by TMIMT- College of Management, Teerthanker Mahaveer University, Moradabad 24th & 

25th April 2026. TMIMT International Journal (ISSN: 2348-988X) 

 

 

5 ICSDG-CIP-2026         24th – 25th April 2026 

• Mediating Variable: Water Scarcity (renewable water resources per capita, water stress 

index) 

• Dependent Variables: Sustainable development outcomes (poverty rate, food security 

index, health indicators) 

3.7 Data Analysis Techniques 

Panel regression models and mediation analysis were employed to test hypotheses and examine 

indirect effects. 

3.8 Ethical Considerations 

The study used publicly available datasets and adhered to ethical standards of data transparency 

and proper citation. 

4. Data Analysis and Results 

The results indicate that climate stress significantly increases water scarcity (β = 0.47, p < 0.01), 

supporting Hypothesis 1. Water scarcity was found to have a statistically significant negative 

impact on food security, health outcomes, and poverty reduction, confirming Hypothesis 2. 

Mediation analysis revealed that water scarcity partially mediates the relationship between climate 

stress and sustainable development outcomes, supporting Hypothesis 3. 

5. Findings and Discussion 

The findings demonstrate that water scarcity is a critical transmission channel through which 

climate stress undermines sustainable development. Countries experiencing higher climate 

variability face greater water stress, which constrains agricultural productivity, worsens health 

outcomes, and slows poverty reduction. These results align with systems-based development 

theories and reinforce the importance of addressing water security as a central element of climate 

adaptation strategies. The study highlights strong interlinkages between SDG 6 and other 

development goals, emphasizing the need for policy coherence and integrated planning. 

6. Conclusion 
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Water scarcity, increasingly intensified by climate stress, represents one of the most critical 

constraints to sustainable development in the twenty-first century. This study provides empirical 

evidence that climate change—manifested through rising temperatures, altered precipitation 

patterns, and increased climate variability—significantly exacerbates water scarcity across 

developing countries. In turn, heightened water stress undermines progress toward multiple 

Sustainable Development Goals (SDGs), particularly SDG 6 (Clean Water and Sanitation), while 

also negatively affecting food security (SDG 2), health outcomes (SDG 3), poverty reduction 

(SDG 1), and economic resilience. 

The findings highlight that water scarcity acts as a key transmission mechanism through which 

climate stress influences broader development outcomes. Without adequate water availability and 

management, climate adaptation efforts remain incomplete and ineffective. The study therefore 

underscores the urgent need for strengthening water governance systems, investing in climate-

resilient water infrastructure, and promoting integrated water resource management (IWRM) 

approaches. Addressing water scarcity in a holistic and coordinated manner is essential for 

achieving sustainable development under increasing climate uncertainty. 

6.1 Theoretical Implications 

From a theoretical perspective, this study makes an important contribution to the climate–

development and sustainability literature by empirically validating the mediating role of water 

scarcity in the relationship between climate stress and SDG outcomes. While previous studies have 

acknowledged the conceptual linkages between climate change, water resources, and development, 

this research advances existing knowledge by quantitatively demonstrating how water scarcity 

functions as a critical intermediary variable. The findings support systems-based and nexus-

oriented development theories, which emphasize the interdependence of environmental, social, 

and economic dimensions of sustainability. By situating water scarcity at the center of the climate–

SDG nexus, the study reinforces the argument that sustainable development cannot be achieved 

through siloed sectoral approaches. 

6.2 Policy Implications 
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The study’s findings have significant implications for public policy and development planning. 

Policymakers should prioritize water security as a central component of climate adaptation 

strategies rather than treating it as a standalone sectoral issue. Integrating water management 

policies with climate action, agricultural planning, health systems, and poverty reduction programs 

can generate strong synergies across multiple SDGs. Investments in climate-resilient water 

infrastructure—such as efficient irrigation systems, rainwater harvesting, wastewater reuse, and 

drought-resistant supply systems—are particularly critical in water-stressed regions. Furthermore, 

strengthening institutional capacity and governance frameworks for water management can 

enhance policy coherence and improve long-term sustainability outcomes. 

6.3 Limitations 

Despite its contributions, the study has several limitations that should be acknowledged. The 

reliance on macro-level secondary data restricts the ability to capture local and household-level 

variations in water access, coping mechanisms, and governance effectiveness. National-level 

indicators may mask significant intra-country disparities, particularly between urban and rural 

areas or among socio-economically marginalized groups. Additionally, data constraints limited the 

inclusion of certain institutional and behavioral variables that may influence water use and 

management practices. 

6.4 Future Research 

Future research should build upon this study by incorporating micro-level household or 

community-based data to better understand localized impacts of climate stress and water scarcity. 

Region-specific case studies could provide deeper insights into contextual water governance 

challenges and adaptation strategies. Employing mixed-method approaches that combine 

quantitative analysis with qualitative fieldwork would further enrich understanding of institutional 

dynamics and stakeholder behavior. Additionally, future studies could explore long-term dynamic 

modeling of water–climate–development interactions to assess policy effectiveness under different 

climate scenarios. 
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