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Ph.D. Dissertation:

Selecting an environmentally sustainable
agroecoystems in Slotanabd : Comparison common
crop cultivation production using extended exergy
emergy and economic approach as an integrated
indicator of sustainability life cycle and water footprint
assessment

This research was conducted in SoltanabadCity, Iran, to identify the environmental effects
of wheat production, barley, saffron and sugar beet and their role in the emission of
pollutants to water, soil and air during 2020. The life cycle assessment with a cradle-to-
gate approach was used to analyze an environmental load of these products while a
functional unit of mass production (one-ton unit for wheat, barley, and sugar beet and one
kilogram for saffron) and one hectare of the produced cropwas adopted. The data was
collected from meteorological organizations, Khorasan Razavi province Jihad, distribution
of surveys among local farmers and databases such as Ecoinvent3.0. SimaPro8.3 was used
for the initial analysis of the data. Nine impact categories are studied using the CML 2
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baseline method. Energy consumption in the production of each product was analyzed
based on direct and indirect energy sources including diesel fuel, chemical fertilizers,
animal manure, pesticides, machinery, electricity and pre-harvest transportation. The results
indicated that in most impact categories, machinery and electricity have the highest share
among the inputs. Comparison of impact categories in four crops showed that in the
functional unit of production per hectare of crop, in most impact categories of saffron has
less pollution than the other three crops and only in the impact categories of "Terrestrial
ecotoxicity" and "Eutrophication” it has a greater share than other products. However, in
the impact categories of "Abiotic depletion”, "Global warming impact", "Ozone layer
depletion", saffron has the lowest share. impact categories.The most important proposition
stated in this research is the improvement of larger areas under cultivation and the various
levels of management in input applications.

Keyword: Global warming potential, Environmental impacts, Carbon dioxide, Ozone layer
depletion, Eutrophication.



