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Items Units

1. Human labour h
2. Machines kg
3. Diesel fuel L
4. Total fertilizer
a) Nitrogen k
. (b) P(hosphateg(PzOs ) kg
(c) Manure kg
5. Biocides kg
6. Electricity kWh
7. Seed kg
1. Wheat grain yield kg
QUi 2. Wheat straw yield kg

(Ghasemi-Mobtaker et al., 2020)
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Indicator Units Definition

Energy output ha™
Energy use efficiency ratio oot (D) )

Energyinput (MJ ha™)
Wheat grain yield (kg ha™)
Energyinput (MJha™)
Net energy gain MJ ha™! Energy output (MJ ha™) - Energy input (MJ ha')
Energyinput (MJha)
Total production costs ($ha™)
Net return $ ha! Total production value ($ha™) - Total production costs($ ha™
Total production value ($ ha™)
Total production costs ($ha™)
Wheat grain yield (kg ha™)
Total production costs ($ ha™)

Energy productivity kg MJ!

Energy intensiveness MIs?!

Benefit to cost ratio ratio

Productivity kg $!

(Ghasemi-Mobtaker et al., 2020)
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1. Emissions by diesel fuel to air
(a). Carbon dioxide (CO»)
(b). Sulfur dioxide (SO)
(c). Methane (CHa)
(d). Benzene
(¢). Cadmium (Cd)
(f). Chromium (Cr)
(g). Copper (Cu)
(h). Dinitrogen monoxide (N20)
(1). Nickel (N1)
(j). Zink (Zn)
(k). Benzo (a) pyrene
(I). Ammonia (NHs)
(m). Selenium (Se)
(n). PAH (polycyclic hydrocarbons)
(0). Hydro carbons (HC, as NMVOC)
(p). Nitrogen oxides (NOx)
(q). Carbon monoxide (CO)
(r). Particulates (b2.5 pm)

2. Emissions by fertilizers to air
(2). Ammonia (NH;)
3. Emissions by fertilizers to water
(a). Nitrate
(b). Phosphate
4, Emission by N20 of fertilizers and soil to air
(a). Nitrogen oxides (NOx)
5. Emission by human labor to air
(a). Carbon dioxide (CO,)
6. Emission by heavy metals of fertilizers to soil
(a). Cadmium (Cd)
(b). Copper (Cu)
(). Zink (Zn)
(d). Lead (Pb)
(). Nickel (Ni)
(). Chromium (Cr)
(). Mercury (Hg)

(Ghasemi-Mobtaker et al., 2020)

System boundaries of wheat production in Hamadan province of Iran. (Ghasemi-Mobtaker et al, 2020)

Ghasemi-Mobtaker, H., Kaab, A. and Rafiee, S., 2020. Application of life cycle analysis to assess environmental
sustainability of wheat cultivation in the west of Iran. Energy, 193, p.116768.
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