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Short Abstract: 
Climate change is intensifying water insecurity in rural communities across Nigeria, Namibia, South Africa, Kenya, and Ethiopia. Using World Bank and WHO/UNICEF data from 2013–2022, the study compares access to basic and safely managed drinking water and assesses fog harvesting, renewable-energy-powered desalination, community water kiosks, and direct potable reuse. It finds uneven progress, persistent rural–urban disparities, and heightened vulnerability in arid, remote, and low-income areas. Since no single technology suits every setting, the study recommends locally tailored solutions supported by community participation, blended finance, renewable energy, strong regulation, and robust water-quality monitoring.
Theme: Climate change and water security; Water, energy and sustainability; Water policy and Governance

Sub-theme: Identify relevant sub-theme (see drop down under each theme).
Water scarcity; climate adaptation; Water governance and regulation; community participation and stakeholder engagement; Commercialisation of water technologies

Keywords: climate change; rural water security; water innovation; climate resilience; community participation

Extended abstract: 
Introduction
Access to safe and reliable water remains a major development challenge in sub-Saharan Africa (SSA). Climate change, erratic rainfall, drought, population growth, urbanization, pollution, and weak infrastructure intensify water insecurity, particularly among rural communities, informal settlements, women, children, and low-income households. Although Sustainable Development Goal 6.1 calls for universal and equitable access to safe and affordable drinking water by 2030, large urban–rural and cross-country disparities persist across SSA. This study examines household water access and the potential of innovative water solutions in Ethiopia, Kenya, Namibia, Nigeria, and South Africa.
Research Problem
Previous studies generally provide single-country or localized accounts of water access and management. Consequently, recent comparative evidence on household access across several SSA countries and on innovations capable of addressing scarcity is limited. The central problem is that many households still lack water that is accessible on their premises, available when required, free from contamination, and delivered through piped systems. These deficiencies impose collection burdens, increase household expenditure, expose users to health risks, and deepen inequalities between urban and rural areas. Therefore, this paper addressed the following objectives: (1) Analyze household access to improved drinking water in Ethiopia, Kenya, Namibia, Nigeria, and South Africa (2) Examine resilient and innovative water solutions available to households in the selected countries.
Methodology
The study adopts a descriptive case-study design and intentionally compares relatively high- and low-performing countries which were randomly selected. It uses secondary quantitative data from the World Bank and the WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene for 2013–2022, supported by academic and institutional case-study evidence. Water access is assessed through access to at least basic drinking water and, more broadly, whether water is available on premises, available when needed, free from contamination, and piped or non-piped. Quantitative findings are presented through charts and percentages, while innovative solutions are examined descriptively.
Findings
Household water access: All five countries improved access to at least basic drinking water, but performance differs markedly. South Africa exceeded 90%, while Ethiopia remained only slightly above 50%. Namibia and South Africa performed best in water on premises and piped supply: between 2015 and 2022, on-premises access rose from 59% to 62% in Namibia and from 75% to 79% in South Africa; piped access reached 84% and 90%, respectively, in 2022. Ethiopia, Kenya, and Nigeria recorded much lower levels, and Nigeria showed particularly limited urban and rural piped access.
Urban–rural inequalities: Urban households generally enjoyed better access than rural households. Rural on-premises access was especially low outside Namibia and South Africa, where it reached 50% and 54%, respectively, in 2022. Many rural households rely on rainwater, wells, streams, rivers, or purchased water. Long collection times disproportionately burden women and children, reduce time for education and income-generating activities, and constrain the quantity available for drinking, cooking, hygiene, and livelihood needs. Poor households are additionally exposed to unaffordable vendor prices during shortages.
Water quality and health: Available data indicate low access to contamination-free water in Ethiopia and Nigeria. Pollution arises from fecal contamination, untreated wastewater, industrial chemicals, mining, agricultural runoff, and oil spills. Even rainwater can be contaminated during collection and storage. Unsafe supplies increase exposure to diarrhoea, cholera, dysentery, typhoid, polio, and skin conditions. Household treatments such as boiling, charcoal filtration, mud pots, and ultraviolet systems may help, but their cost, effectiveness, and uptake remain constraints.
Innovative solutions: Four approaches show promise. Fog harvesting is relatively inexpensive and community-manageable where fog is frequent, including parts of Ethiopia, Namibia, and South Africa. Desalination supplements scarce freshwater in Kenya, Namibia, and South Africa, but high capital, energy, tariff, and environmental costs limit equitable expansion. Community water kiosks improve affordable access in Kenya and Nigeria, although breakdowns, unsafe handling, and weak maintenance threaten reliability. Direct potable reuse has operated successfully in Namibia and South Africa; Windhoek’s long-running system demonstrates the potential of controlled wastewater recycling, while South African schemes serve drought- and mining-affected locations. Scaling these solutions requires regulation, finance, maintenance capacity, quality monitoring, community participation, and explicit inclusion of rural and low-income households.
Conclusion
The study concludes that progress in basic water provision has not eliminated inequalities in accessibility, reliability, safety, or piped supply. Namibia and South Africa offer useful lessons, but persistent rural gaps remain even in these better-performing countries. Ethiopia, Kenya, and Nigeria require faster investment in infrastructure and context-appropriate innovation. A resilient response should combine conventional systems with fog harvesting, desalination, well-managed kiosks, potable reuse, pollution control, and affordable household treatment. Policy must prioritize rural and low-income communities, strengthen regulation and monitoring, and ensure that innovations are financially and operationally sustainable.






Figure 1: Proportion of households using at least basic drinking water
Source: Computed by the researcher from the UNICEF data warehouse (2025)



Figure 2: Total households with access to water 
Source: Computed by the author from the World Bank Open Data (2025)
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