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Cost-effectiveness comparison of chemical analysis methods in environmental
monitoring
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Abstract: Environmental monitoring serves as the cornerstone of pollution control, where the selection of analytical
techniques critically influences the scientific rigor and cost-effectiveness of remediation strategies. Chemical analysis
methods, renowned for their high sensitivity and precision, dominate applications in heavy metal detection and organic
pollutant analysis. However, significant disparities in equipment investment, reagent consumption, and labor costs among
different methodologies result in a paradoxical coexistence of “over-testing’ and “under-testing’ in practice. This
study establishes a cost-benefit analysis framework, systematically evaluates the economic viability of spectroscopy,
chromatography, and electrochemical methods through case-specific data, and provides actionable recommendations for
environmental monitoring institutions in technology selection.
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