
Giuseppe Pulina

University of Sassari 

Battacone Gianni, Dipartimento di Agraria, University of 
Sassari

Bava Luciana, Dipartimento di Scienze Agrarie e 
Ambientali, University of Milano

Maiolo Silvia, PF consulting

Rossi Andrea, Associazione Industriali delle Carni e dei 
Salumi

Zucali Maddalena, Dipartimento di Scienze Agrarie e 
Ambientali, University of Milano

The sustainability of the Italian pig industry



Rationale 

• general description of the 
italian pig sector

• the LCA to quantify the 
environmental impact of 
heavy pig farming

• strategies for impact 
containment
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farming
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The 
Italian 
pig 
sector



In Italy, about 8,834,000 pigs reared in 30,750 

farms (at 30.06.2021)

Data from: Anagrafe Nazionale 

Zootecnica - Statistiche

[523,000 sows and 113,000 gilts]

density of piggeries 

(farms/km2)

density of pig 

(heads/km2)



The 97% of pig carcasses produced in Italy 
are classified in the category heavy "H" 

(weight over 110.1 kg).
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Around 80% of heavy-pigs are certified 
for DOP in 2020



The weight at slaughter is increasing



The 75% of carcasses are SEUROP-
classified as E and  U
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The national self-sufficiency ≈ 64%
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The LCA to 
quantify the 
environment
al impact of 
heavy pig 
farming



LCA methodology adopted to study the environmental impacts 

of the Italian heavy pig rearing system for production of Italian 

cured hams, which comprises two phases: breeding phase for 

production of piglet and growing-fattening phase

4 breeding piggeries 

8 growing-fattening 

piggeries



System boundaries of heavy pig production
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Environmental impact of the production of 1 kg of 
body weight of piglet.



Piggery kg of feed fed to 
each sow per piglet

Kg of prestaster per 1 kg of piglet
at weaning

BF1 51,47 2,23

BF2 47,69 1,52

BF3 76,13 1,18

BF4 55,71 2,53

mean 57,75 1,87

st dev 12,68 0,62

Feed Conversion Rate (FCR) in the breeding phase



Environmental impact of the production of 1 kg of body 
weight of heavy pig (growing-fattening phase).



FCR in the growing-fattening phase

Piggery FCR

GF1 3,97

GF2 3,22

GF3 5,04

GF4 3,44

GF5 3,30

GF6 3,47

mean 3,74

dev st 0,688



Environmental impact of the production of 1 kg of 
body weight of heavy pig (whole chain).



70 to 80% of impacts occur in the growing-
fattening phase in the Italian heavy pig industry 



Piglets’ mortality rate has 
been found to be a key 
factor influencing the 
environmental 
performances of breeding 
farms

Simulation: estimate how much the 
environmental impact is reduced for the 
piggery with the worst piglet mortality rate 
(18.2%) if this rate improves reaching the 
level (11.8%) of the best piggery

kg/kg of 
live 
weight 
gain

value 
from 
LCA

value after 
reduction of 

mortality rate

Diff. 
(%)

global warming CO2 eq 4.25 3.91 -8

acidification SO2 eq 6.18 E-2 5.69 E-2 -7.9

eutrophication PO4
3- eq 3.40 E-2 3.13 E-2 -7.9

abiotic resource 
depl.

Sb eq 4.21 E-3 3.88 E-3 -7.9

photochemical 
ozone depl.

C2H4 eq 2.69 E-3 2.48 E-3 -7.9





Environmental impact potentials of 1 kg LW in the farms under 
analysis

The main findings of the study 



Feeds are the main environmental source 
of all impact categories



Contributions of different phases to 
GWP in farm 3



The main driver for CFP reduction is 
LW sold yearly per sow
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The main driver for eutrophication 
reduction is LW sold yearly per sow
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The main driver for acidification 
reduction is LW sold yearly per sow
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Strategies for 
containment the  
feeds environmental 
impact

• Use of byproducts 

• Precision protein feeding

• Use no-deforest soia 



“The results obtained in this investigation suggest that the 

inclusion of dry pasta by-products in the diet of finishing 

heavy pigs could be an efficient feeding strategy to promote 

the recovery of wastes of the pasta industry that would 

otherwise be discarded. Our findings showed that up to 

80% of pasta can be included in the diet without adverse 
effects on the growth performance”



% CP on DM - early fatt: C = 16.7; LP = 13.5 - late fatt: C = 15.0; LP = 11.7



“The overall experimental data obtained indicate that the LP 

diets are effective in decreasing N excretion significantly

with no detrimental influence on nitrogen retention. 

Between the two low-protein diets, the LP2 had a lower 
energy loss in comparison with the LP1.”

%CP on DM: C=15.7;  LP1 = 11.8;  LP2 = 11.0 



100-120
alive kg

120-140
alive kg

140-165
alive kg

Component (*) C - CP C - CP C - CP

Corn (%) 48 48 51 51 52,9 53

Barley (%) 28 36,55 28 36,55 28 36,55

Soybean f.e. (%) 16 7 13 4 11 2

L-Lysine HCL (%) - 0,25 - 0,25 - 0,25

L-Tryptophan (%) - 0,02 - 0,02 - 0,02

Crude proteine (%) 14,34 12,34 13,38 11,37 14,23 11,62

Lysine (%) 0,65 0,65 0,59 0,58 0,56 0,56

Dygestible energy (kcal/kg) 3.197 3.160 3.197 3.160 3.194 3.160

(*) 5 kg of bran and 3 kg of supplement must be added to all formulas

The test was conducted in an experimental station.
The different diets were balanced according to the reduction of about 2% of proteins, with a
reduction of soy and the integration of lysine and tryptophan.

Reduction of dietary protein (Source CRPA)



Reduction of dietary protein (Source CRPA)

• RESULTS

• With the same performance (control vs 
low protein),

• • ADG 746 g vs 717 g (from 98.6 kg to 
165 kg) - significant but limited difference 
(P <0.05)

• • FCR 3.86 vs 3.98

• • Slaughter yield % 83.9 vs 84.2

• • Lean meat % 49.7 vs 49.6

we obtained:

• + 23% of total effluent solids

• - 21.9% of N excreted

• - 18% of N at the field



If soybeans 
certified for 

low 
deforestation 
risk are used, 

the CFP 
imported with 

the feed is 
greatly reduced



Renewable 
energies 
are  crucial 
tools for 
net_zero
pig farming



Solar roofs

Biogas

Precision 
farming



System boundaries of heavy pig production
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Biogas is the decisive renewable energy 
investment for reducing the CFP
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What would have been the 
impact of farming without
renewable energy?
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Renewable energies are crucial to reduce the 
impacts of Italian heavy pig farming 



Final remaks
1. The Italian pig industry differs 

from others in the EU in that it is 
almost totally directed towards 
the production of heavy pigs.

2. This implies that environmental 
impacts are higher per kg live 
weight sold due to longer cycle 
lengths and higher slaughter 
weight

3. The greatest scope for reducing 
unitary impacts comes from 
higher productivity, reduction in 
CFP of feed, precision feeding 
especially for proteins and 
adoption of biogas on the farm.

4. If C returns to soil from 
biodigester composts were to be 
included, the net_zero goal, at 
least for GHG, may not be far off. 



…..and I hope you didn't
sleep as soundly as
these piglets did. 


