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: The Biga Peninsula in Western Anatolia hosts significant geothermal resources.

In this study, we used Data Envelopment Analysis (DEA) to model mineral effi-
ciency in geothermal waters for the first time. Gold, silver, and lithium concen-
trations were treated as outputs, while temperature, pH, electrical conductivity,
and salinity were inputs. Two output-oriented models—Charnes Cooper Rhodes
(CCR) and Banker Charnes Cooper (BCC)—were applied across 21 geothermal
sites (50 models in total). Nine sites were found fully efficient (100%), with av-
erage technical and total efficiencies of 70% and 68.5%, respectively. The results
demonstrate that DEA is an effective tool for assessing the mineral extraction
potential of geothermal systems in the Biga Peninsula.
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