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Abstract

The increasing demand for sugar, especially sugarcane due to its high yield, has led to an upward trend in the
production of this product worldwide. This volume of production requires a large consumption of energy and non-
energy inputs. The purpose of this study was to evaluate the sustainability of environmental impacts and to analyze the
cumulative exergy demand index of sugarcane production based on inputs in plant and ratoon farms separately, using
life cycle assessment approach at Imam Khomeini Sugarcane Agro-Industrial Company. The information required for
conducting this study was extracted from a questionnaire and face to face interview from Imam Khomeini Sugarcane
Agro-Industrial Company. In this study, one ton of sugarcane produced was selected as the functional unit and the study
boundary from field preparation to sugarcane harvest. To assess the environmental impacts of the data needed to
generate inputs used in the Ecolnvent database, Simapro software was used to analyze the raw data. Results of
environmental impacts showed that in the study groups, electricity, nitrogen fertilizer and agricultural machinery had
the most effect on the emission of pollutants in all groups. The cumulative exergy demand index for production of one
ton of sugarcane in plant and ratoon farms was equivalent to 943.84 and 642.18 MJ, respectively. Among the effector
groups of this index, non-renewable, fossil and non-renewable, metals groups had the highest share in plant farms with
859.57 and 62.96, respectively, and in ratoon farms 588.05 and 43.34 MJ, respectively.

Keywords: Life cycle assessment, Global warming potential, Cumulative exergy demand,
Sugarcane
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