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The Eco-Efficiency Evaluation of Gem and Jewelry Industry, and setting
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Abstract

This study evaluates the eco-efficiency of the gem and jewelry industry and establishes guidelines
for reducing greenhouse gas (GHG) emissions. It focuses on unit cost and Environmental Impact
Assessment (EIA) of production activities, waste generation, and GHG emissions. An analysis of economic
indicators from 70 factories revealed unstable fluctuations. Environmental indicators showed wastewater
content stabilized at 80% of total wastewater. Water consumption in gem and jewelry production,
particularly for rinsing alkaline, acidic, and chemical solutions, contributes significantly to this wastewater.
Chemical precipitation, a widely used wastewater treatment method due to its simplicity and efficiency,
effectively removes over 95% of zinc, chromium, and copper. However, treated water quality remains
below standards. To improve production processes and reduce GHG emissions, the study recommends
implementing renewable energy sources (e.g., wind or solar power) and modifying machinery, electrical

appliances, and lighting to increase energy efficiency.
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