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Agricultural mechanisation is responsible for a remarkable environmental impact, also due to
tractor and self-propelled machines equipped with diesel engines and the related exhaust gas
emissions. Over the years, some technologies were developed for gaseous pollutants
reduction, i.e. EGR, DPF, DOC and SCR.

This study focuses on the environmental impact assessment of tillage operations carried out
with tractors equipped with different devices for the reduction of gaseous pollutant emissions.

The LCA (Life Cycle Assessment) approach was
applied to 3 different cases of primary and
secondary tillage.
In the following, the results of a ploughing (4-
furrow plough) carried out with two tractors, the
first with EGR (Exhaust Gas Recirculation) and
the second with SCR (Selective Catalytic
Reduction) are reported in detail.
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Ploughing on a medium textured soil with a 4-furrow plough (0.35 m depth) 

Ploughing using tractors with EGR or SCR

Tractor B
Max power 158 kW, 

minimum specific fuel consumption 200 g/kWh,
SCR, emission Stage 3B, 

(AdBlue® average consumption 4% vol/vol
increase in fuel use efficiency)

Tractor A
Max power 152 kW, 

minimum specific fuel consumption 213 g/kWh, 
EGR, emission Stage 3A

Inventory data: the specific diesel and AdBlue® consumption was measured during bench tests
(1880 rpm and 80% engine load). Diesel consumption: 40.3 and 38.4 kg/ha for tractors A and B.
Energy consumption for 1 kg AdBlue® 0.07 kWhEE and 1.71 MJTE from natural gas (Yara)
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For the remaining impact categories (CC climate change, OD ozone depl., FE freshwater

euthroph. &FD fossil depl.), the reduction is smaller and it is related to the lower
diesel consumption.

Using AdBlue® for the SCR all
the environmental impacts are
reduced. AdBlue® consumption
has a negligible impact (<2%,
data not shown).

No reduction for MD (metal depletion), since it is due to the manufacturing and the
maintenance of machinery (tractors and plough).

For all the evaluated impacts, thanks to higher fuel use efficiency and to the reduction of 
pollutants emissions, the use of tractor with SCR reduce the environmental impact

For the impact categories
affected by NOx, PM and
NMVOC emissions (i.e. TA
acidification, ME marine euthroph.,
POF smog formation, PM) the
reduction is considerable (-63
to -77%).

Ploughing with tractors with EGR or SCR
(with EGR) (with SCR)


