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This research aims to analyze the impact of integrating renewable energy sources
particularly solar and wind power in the operation of water pumping stations and
wastewater treatment plants on improving municipal performance in terms of
operational efficiency, financial sustainability, and environmental footprint. The
results show that relying on clean energy significantly reduces electricity bills,
enhances service continuity during power outages, and decreases carbon emissions

resulting from the daily operation of vital facilities.

The research employed a descriptive-analytical methodology, including case studies
of municipalities that have implemented renewable energy integration projects in
their water and wastewater networks, as well as interviews with municipal engineers
and energy officials. The study demonstrated that municipalities that integrated
renewable energy into their core infrastructure recorded significant improvements in
performance indicators, especially in crisis response and reduced operating costs in

the medium and long term.
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