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Abstract:

Biobased fertilizers (BFs) and biostimulants (BSs) are increasingly recognized as sustainable
options in agriculture, contributing to circularity. This paper aims to evaluate and compare the
environmental impacts of eight biofertilizers and biostimulants produced in Ukraine, Denmark,
and Sweden using a life cycle assessment (LCA) approach on climate change. The analyzed
products include various compost types, insect frass, digestate, biochar, and fish hydrolysate.
The environmental impacts are assessed from production to the point of farm gate delivery. In
this study, the functional unit (FU) is based on nutrient content, considering the three primary
nutrients essential for plants: nitrogen (N), phosphorus (P), and potassium (K). In this study,
system expansion is employed to manage co-products and account for avoided burdens from
mineral fertilizers. To estimate the reduction in mineral fertilizer usage, a comprehensive
literature review was conducted to establish the equivalents of nitrogen, potassium, and
phosphorus from mineral fertilizers. The findings of LCA indicate that digestate is the most
environmentally favorable option for mitigating climate change impacts when considering 1
tonne of N and 1 tonne of K, while vermicompost emerges as the best choice for 1 tonne of P
due to its high phosphorus content. Conversely, biochar performs poorly in terms of
phosphorus content. Selecting appropriate BF and BS can profoundly enhance circularity and
waste reduction initiatives through minimized environmental impacts.
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