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Abstract
To assess the environmental impact of a product it is crucial to consider the entire product chain, for this purpose Life Cycle Assessment (LCA) is a valuable tool. 
The aim of this work was to quantify the carbon footprint of the whole life cycle of 1 kg of pasteurized milk and to identify the environmental hot-spots of the 
process. A “cradle to grave” LCA was performed involving in the study a sample of 13 dairy farms and 2 dairies. Not surprisingly the agricultural phase showed 
the higher environmental impact compared to the other phases due mainly to methane emission from enteric fermentation and manure storages. The dairy 
phase was the second contributor to the impact while other phases (distribution and final waste disposal) had a minor impact.

Materials and methods
As outlined with the ISO 14040 standard, there 
are 4 phases of an LCA:
- goal and scope definition 
- inventory analysis 
- impact assessment
- interpretation

Inventory data
All the data related to farm activities were collected through personal interview to the farmers (2012). 
Data regarding the dairy processes were provided by the dairy companies and the reference year is 
2011. Information about the conservation of milk in a domestic refrigerator were obtained from Indesit 
(2013). Data about waste form the final consumption  were taken from Garrone et al. (2002) and Hold-
ing (2010). Regarding the final packaging disposal three different treatment were considered: 40% of 
the wastes was recycled, 30% incinerated with energy production and 30% was lead to landfill disposal 
(Corepla, 2011).

Estimation of greenhouse gas (GHG) emission
UPSTREAM PROCESSES CONNECTED TO THE FARM: greenhouse gas (GHG) emission of the upstream processes linked to dairy farm were estimated using 
mainly Ecoinvent (2007) and LCA food DK (2007) databases.
DAIRY COMPANY AND RELATED INPUTS: milk transport from farms to dairies were included in the system on the base of average distance and fuel con-
sumption. Estimation of emissions occurred during milk processing was carried out taking into account all the energy consumption at the dairy plant. GHG 
emitted during these processes were assessed using Ecoinvent (2007) database. Emission related to the production of PET bottle, cap and label were esti-
mated with the help of Ecoinvent (2007) database.    
CONSUMPTION AND DISPOSAL: the downstream processes were evaluated. The transport of packaged milk from the dairies to the retailers and the refrig-
eration were not considered. The impact from energy used to cool milk in a refrigerator of A+ class for three days was estimated using Ecoinvent (2007) Da-
tabase. The impacts of the three end-of-life scenarios were modeled using Ecoinvent (2007) Database.
IMPACT ASSESSMENT: the Carbon Footprint (CF) of 1 kg of pasteurized liquid milk was assessed with the help of SimaPro (PRé Consultants, 2012) software 
in particular IPCC 2007 GWP 100a (IPCC, 2007) method was used.

Results and discussion
The average CF of 1 kg of pasteurized milk was 1.72±0.20 kg CO2-eq kg-1 milk, the present result is higher than the value found by the previous study of 
Fantin et al. (2012). If milk primary production alone is considered, the emissions estimated was 1.30±0.20 kg CO2-eq kg-1 milk. The transportation of milk 
from farms to dairies contributed only for 0.023±0.001 kg CO2-eq kg-1 milk while milk processing  accounted for 0.12±0.03 kg CO2-eq kg-1 milk. The pro-
duction of packaging material alone had a significant impact (0.14±0.01 kg CO2-eq kg-1) as well as the final use of the consumer (0.12±0.003 kg CO2-eq 
kg-1 milk). Waste disposal had a minor contribution to the impact (0.023±0.001 kg CO2-eq kg-1 milk). Figure 1 shows the contribution to CF from the differ-
ent stages of the whole milk life cycle. 
The contribution of the farm stage (upstream and on-farm processes) was found to be the most significant in fact it accounted for 75.7% of the total CF.
Since the farm stage was responsible of the largest share of CF of pasteurized milk the disaggregated impacts of this phase are detailed in Figure 2. 
The processes that follow the primary production together accounted for 24.3% of total impact. Figure 3 shows the contributions to GHG emission of the 
“post-farm stage”.

Conclusion
The results confirm previous findings that the agricultural steps of food production contribute more to the environmental impact than the transporta-
tions, the milk processing and the consumer phase. The primary production might be considered the “key-point” for a more sustainable milk life cycle, and 
a slightly reduction of emission at this level could give a great contribution to the mitigation of global impact. 

0,0

0,3

0,6

0,9

1,2

1,5

0

5

10

15

20

25

30

35


