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Abstract



This thesis examines the relationship between urban development, resource
consumption, and waste generation. The study is based on Scaling Theory to determine
how municipal waste generation, water consumption, and wastewater generation
change as city size increases. The findings indicate that municipal waste generation
increases proportionally (linearly) with city size, whereas wastewater volume exhibits
sublinear scaling, suggesting more intensive resource utilization in larger cities. The
primary drivers of increasing waste generation and water consumption are the rate of
urbanization, economic prosperity (GDP per capita), and rising living standards, all of
which are directly associated with higher levels of consumption. The results of this study
are important for environmental planning, as they provide a systematic framework for
optimizing resource use and reducing anthropogenic pressure on ecosystems.
Furthermore, consideration of scaling laws enables decision-makers to more accurately
estimate future infrastructure requirements and develop sustainable strategies to
address the challenges of future urban growth.
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