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Abstract

Solar photovoltaics are increasingly recognized as an alternative electricity generation option that

supports sustainability however, empirical evidence covering all three dimensions of sustainability remains

limited. This study aims to assess the sustainability of residential photovoltaic electricity generation across

environmental financial and social dimensions and to identify significant impacts and inform appropriate

management approaches. A life cycle assessment was conducted for a 1 kWp multi-Si PV with a 25-year

operational lifetime, including end of life management based on full recovery end of life photovoltaic

approach. The assessment comprised three components (1) environmental impacts in terms of climate

change and freshwater ecotoxicity, (2) financial costs excluding hidden and indirect costs, and (3) social

impacts focusing on workers and consumers as the main stakeholders. The result indicate that the climate

change impact was 0.016 kg CO, eq/kWh, which is approximately 77% lower than the projected valued based

on the grid electricity energy mix required to achieve the CN50 target. Freshwater ecotoxicity was 22.95 kg

1,4-DCB, comparable to the global annual average freshwater toxic emissions per capita. The financial cost

was 2.49 THB/KWh, lower than current electricity price and the projected electricity price in 2050. Social

performance assessment showed as “Good”. These findings demonstrate the strong potential of solar

~ photovoltaics to support sustainable energy development across all three dimensions.

Keywords: Photovoltaics / Life cycle assessment / Sustainability / Residential electricity generation /

Environmental, financial, and social impacts
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