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Introduction: Life Cycle Assessment (LCA) is a scientific tool that allows calculating the
impact of a product or service on the environment, considering the different phases from
planting to transportation, commercialization, consumption, and disposal. (1) LCA requires
comprehensive data collection of the inputs and outputs such as raw materials, energy,
water, used chemicals and pollutants emissions at each stage of the life cycle. Data is
usually obtained from different sources like producers or farmers (primary data), literature
reviews, government reports and scientific publications (secondary data) or from
associations, non-governmental organizations (NGOs) and international organizations.
(2) Data processing and analysis are conducted with the aim of uncovering the resultant
environmental impacts. This dissertation, integrated into the project REtail using
Technology based on Artificial InteLLigence (RETAILL) (3) aims to apply Machine Learning
(ML) techniques to develop surrogate LCA models that can be used to estimate LCA
results for new products or services. Both public data and data from the Terras de
Felgueiras Cooperative (4) will be used to develop the intended model. By preprocessing
and modelling this data, the study aims to provide valuable insights for enhancing
sustainability in the production of fresh fruits and vegetables. These insights can guide
decision-making and drive continuous improvement in the supply chain. Objectives: The
objective of this study is to develop a ML model that estimates LCA results for new
products or services and that translates environmental indicators into measurable
impacts on both the environment and human health, specifically focusing on the
production process. Another objective is to establish clusters that represent similar
environmental performance of producers or products. Methods: The first step was to
review the existing literature on the subject. To accurately determine emissions from
agricultural activities, validated equations from the Agri-footprint 6 methodology (5) were
employed. Preliminary analyses and descriptive statistics of variables such as fertilizers,
pesticides and fungicides applied on agriculture from public data assessments were
conducted using tools like SPSS and RapidMiner. This latter was used to carry out the
construction of decision trees and clusters. To evaluate clustering models, certain indices
were considered namely the Davies-Bouldin Index and the Calinski-Harabasz Index.
Meanwhile, for assessing decision trees, measures such as accuracy rate, F- measure, and
confusion matrix are well-known evaluation criteria. Subsequently, the ML model was
developed using Python programming language and libraries such as Scikit- learn,
Pandas, and SciPy. Results: The analysis of public data reveals results from the cultivation
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of kiwi, watermelon, citrus, tea, and hazelnut across a total of 865 orchards (6). The results
include the development of a tailored ML model for LCA phase that allows. the
identification and translation of key environmental indicators into environmental and
human health impacts. Furthermore, the clustering results of products and producers
enables the observation of patterns in the environmental impact of the production
process. Conclusions: Overall, this study contributes to the field of sustainability by
providing a framework for integrating ML techniques with life cycle assessment,
ultimately leading to more efficient and effective practices in agricultural production. The
utilization of validated equations from Agri-footprint 6 enhances the reliability of
emissions determination from agriculture, contributing to more accurate assessments of
environmental impacts. Ultimately, the goal of an LCA is to support informed decision-
making and promote more sustainable practices across industries.
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