
Background:   
• The concept of «sustainability» has growing interest in public opinion  
• A common perception is that dairy farms based on pasture, with low inputs and low number of cows are more respectful 

from an environmental point of view than intensive and large dairy farms 

Aim of the study:  to analyze the environmental impact and the social attributes of intensive dairy farms characterized by 
different scale in terms of number of lactating cows. 

Materials and Methods:   
•  Selection of 22 dairy farms located in Po valley divided in two groups: ≤ 70 or ≥ 150 lactating cows  
• LCA was performed on each farm (F.U.: 1 kg of FPCM at the farm gate) using SimaPro software (Pré Consultants, 2011) and 

impacts on GWP, Acidification, Eutrophication, Non renewable energy use and Land use were estimated 
• Gross margin (€/t FPCM), expressed as revenues minus direct production costs, excluding labour cost, was used as economic 

indicator 
• Study of social attributes of the farming systems using an on-line questionnaire sent to a large sample of stakeholders of 

different age (18 to more than 60 years old) 

Results: 2. LCA results: Global warming, Energy use and Land 
use were significantly lower in large scale farms compared to 
small scale ones. This can be due to a large utilization of maize 
silage in cow rations . 

Results: 1. Farm characteristics: The two groups showed 
similar characteristics in terms of milk production, stocking 
density, feed self-sufficiency,  gross margin; large scale farms 
have significantly higher land area than small farms. 

Results: 3. Social attributes: 479 survey responses were 
obtained; 44% of interviewed stakeholders believe that large 
scale farms have a great environmental impact per kg of milk. 

Results: 4. Social attributes: the most of the interviewed 
stakeholders < 26 years old believe that large scale farms 
produce high quantity of greenhouse gases, but also are 
responsible of high eutrophication and high energy use. 

Conclusion: 1. In intensive dairy farms with cow rations based on maize silage ecological sustainability (calculated with LCA 
method) is not compromised by increasing farm scale 
2. Most of interviewed stakeholders consider that  large farms is less respectful of environment than small farms  
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≤ 70 n ≥ 150 n SE P

Daily milk production, kg FPCM/cow 28.0 29.2 1.020 0.413

Stocking density, LU/ha 4.40 5.83 0.680 0.150

Farm land, ha 25.1 78.0 7.52 < 0.001

Feed self-sufficiency, % 63.6 61.8 4.720 0.790

Gross margin, €/t milk 209 175 19.00 0.224

Dairy efficiency, kg milk/kg DMI 1.29 1.34 0.040 0.433

Grass land on farm, % 23.1 8.5 6.890 0.149

Maize silage land on farm, % 15.7 25.6 3.980 0.097

Farms scale (milking cows):



kg CO2eq. kg-1 FPCM: 
1.35 vs 1.18 P: 0.04 

g SO2eq. kg-1 FPCM: 21.1 
vs 17.9 P: 0.04 

g PO4
3-eq. kg-1 FPCM: 

9.74 vs 8.15 P: 0.07 

MJeq. kg-1 FPCM:  
6.52 vs 5.23 P: 0.01 

m2 kg-1 FPCM:  
1.35 vs 1.18 P: 0.04 


