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Improving energy efficiency with an LCA approach: A case study in livestock
farming

Asal Seyedagha Ali Ghoroghi

Alireza Momajed

Abstract

Given the considerable impact of livestock care on global warming and environmental pollution, we
examined and improved the life cycle of maintaining cattle and calves, along with the production of dairy
products in a farm situated in Varamin, Iran. This study employed an Artificial Neural Network (ANN)
model, initially trained on simulation data, and subsequently utilized by the Genetic Algorithm (GA) as a
fitness evaluation function to find the optimal solution. This optimization strategy resulted in noteworthy
energy savings, approximately 32% compared to the baseline scenario. The findings from these models
were then incorporated into the Life Cycle Assessment (LCA) model to evaluate the environmental impacts
and energy efficiency related to electricity usage for winter facilities and lighting on the farm. This enhances
the precision of the LCA model and provides valuable tools for decision-makers aiming to implement more
eco-friendly practices. Moreover, the study underscores the potential of Machine Learning (ML) and
optimization techniques in mitigating the environmental impacts of livestock electricity consumption by
improving energy efficiency.

Keywords: Machine Learning, Artificial Neural Network, Life Cycle Assessment, Genetic Algorithm,
Livestock



