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Durum wheat production in Sicily, Italy: Evaluating the environmental im-
pacts of conventional vs. organic farming systems
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Wheat production is a cornerstone of global food security, essential for sustaining populations worldwide,
and it covers approximately 219 million hectares globally. Its production requires substantial material and
energy inputs, including fertilisers, pesticides and fuel. These inputs contribute to environmental degrada-
tion and biodiversity loss, raising concern about the sustainability of agricultural practices. In the context of
global climate change and environmental threats, mitigating the impact of agricultural activities is urgent.
The aim of this study was to evaluate and compare the environmental impacts of conventional and organic
wheat grain production systems in Sicily using the Life Cycle Assessment (LCA) methodology. Surveys
were conducted during the 2021/2022 season, collecting data from 14 conventional and 7 organic farms. A
“cradle to gate” approach was applied, considering all the wheat cultivation processes. The functional unit
was yield-scaled (per ton of wheat grain production). Ecoinvent v.3.0 was used as database for secondary
data, when the necessary primary information was unavailable. The analysis was carried out using Sima-
Pro 9.5.0.1, employing the CML-IA baseline impact assessment method. The results indicated that marine
aquatic ecotoxicity was the most affected impact category, ranging from 1.30E+05 to 1.05E+06 kg 1,4-B
eq. Conventional system had a higher impact, due to pesticides and fertilisers production and transport.
Only eutrophication (with values ranging from 3.34E-01 to 5.54E+00 kg PO4 eq.) was primarily influen-

ced by fertilization practices. Organic system, with fewer inputs, had impact mainly associated with fuel
production and use. No significant differences were observed between self-produced and locally sourced
seeds. These results will provide valuable insight for developing a strategy to reduce the environmental im-
pact of the wheat production system.

Funding: This abstract is part of the project NODES which has received funding from the MUR - M4C2 1.5
of PNRR funded by the European Union - NextGenerationEU (Grant agreement no. ECS00000036).

Enhancing Sustainability in the Food Value Chain: A Three-Dimensional
Methodological Assessment of Innovative Food Product Design

Dilber Ayhan', Ignacio Zurano? Mecit Halil Oztop?

"The Scientific and Technological Research Council of Tiirkiye (TUBITAK); 2Lomartov Applied Innovation Engineering;
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Sustainable food product design is essential to minimizing global impacts across the food value chain. This
study focuses on developing innovative food products and evaluating their sustainability through environ-
mental, economic, and social dimensions. Using Life Cycle Assessment (LCA), the environmental impacts
are assessed to identify and improve hotspots. Economic sustainability method integrates global economic
factors with Life Cycle Costing (LCC), bridging gaps in economic assessments. For social impact metho-
dology, the Social Life Cycle Assessment (S-LCA) is enhanced by combining product-specific factors with
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