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Introduction

ÅLCA has been applied to the dairy sector in :

ïNorway - LCA was applied to the industrial milk production 
(Hogaas, 2002)

ïSweden - it was applied to the milk production at the farm 
gate (Cederbergand Mattson, 2000) and to the production of cheese (Berlin, 2002)

ïGermany - LCA was also applied to the production of milk 
and to the main impacts associated to agriculture (Cederbergand 

Mattson, 2000; Haas et al., 2001)

ïΧ

Å In Portugal, the characteristics of the dairy farm and industry 
significantly differ from the characteristics of the countries 
where most of the LCA studies were carried out. 
ïFor instance, the milk production per cow
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Motivation

Used LC approach to quantify the environmental impacts 
associated with UHT milk, curd cheese and yoghurt, 

produced in Mainland Portugal and over their life cycle, 
which includes dairy farm, industry, transport, chemical 

production and energy production systems.
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Goal and Scope Definition

ÅPhasesof the life cycleof dairy productsunderstudy:

ïcow'smilk production at the dairyfarms

and

ïthe production of UHT milk, cheese and yoghurts in
specializedindustries.

Å In addition,other sub-systemsinvolvedin the life cycleof dairy
productsareconsidered.

Functional unit: whole raw cow's milk collected in Mainland 
Portugal and used to produce UHT milk, curd cheese and 
yoghurts, in the year 2005 (1.2 million tones of raw milk).
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Life Cycle Modeling (1)
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Functional Unit

6%

66%

28%

Exclusion
Inputs and outputs that 

represent less than 1% of 
the functional unit.



Life Cycle Modeling (2)
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Life Cycle Modeling and Inventory (1) 
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Parameters Units
Typical dairy 

farm
Cows weight kg 600
Milking cows cows farm-1 53.45
Arable land ha farm-1 12.66
Density LU ha-1 4.22
Milk production kg cow-1year-1 5950
Milking room - Yes

Cesspit -
Yes, covered 

cesspit
Liquid and solid wastewater separator - No
Manure application in the arable land - Yes
Maize silage consumption (DM content = 33%) d kg LU-1 22.5
Ryegrass silage consumption (DM content = 22%) d kg LU-1 11.0
Concentrate consumption(DM content = 85%)  d kg LU-1 5.0
Straw consumption (DM content = 85%) d Kg LU-1 2.5
Wastewater production L LU-1day-1 27
Excrement production (total solids content = 2.7%) m3 cow-1year-1 15.2



Life Cycle Modeling and Inventory (2) 
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Yield
Fertilizer applied

Type Quantity
Nutrient 
content

Maize silage
40 tonnes of maize silage 
(33% dry matter) per 
hectare

Manure 52.9 m3 ha-1

146 kg N ha-1

38 kg P ha-1

144 kg K ha-1

Artificial fertilizer P 
(18% of P2O5)

330 kg ha-1

(59 kg P2O5 ha-1)
26 kg P ha-1

Artificial fertilizer N 
(20.5% of N)

410 kg ha-1

(84 kg N ha-1)
84 kg N ha-1

Ryegrass 
silage 

20 tonnes of ryegrass 
silage (22% dry matter) 
per hectare

Manure 52.9 m3 ha-1

146 kg N ha-1

38 kg P ha-1

144 kg K ha-1

Ingredients g per kg of concentrate
Maize 196
Barley 219
Wheat 78
Rye 112
Soymeal 194
Glutenmeal 131
Molasses 45
Alfalfa 25



Life Cycle Modeling and Inventory (3)
ÅAllocation procedure

ïEconomic allocation
ÅAn economic allocation was performed to the dairy farm products, 

based on historical Portuguese market prices of milk and meat from 
years 2002 to 2004.

ÅThe resulting distribution was 87% for milk and 13% for meat.

ïMass allocation
ÅCorn glútenmeal production, is a co-product of corn starch used to 

produced concentrates.
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Data Sources
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Results ςLCI
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Dairy Farm :
Major emissions of Industry:

Major emissions of
Transport:

Major emissions of
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Results ςLCI

12

Different contributions to 
the emissions of CO, N2O 
and CH4.

Different contributions to 
the emissions of NO3-, 
Ntotal and PO4

3-.



Results ςLCIA (CML method)
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Dairy Farm Industry Transport

Abiotic Depletion (t Sbeq) 1661 2356 865

Global Warming (kt CO2 eq) 1027 647 139

Photochemical oxidation (t C2H4 eq) 198 280 31

Acidification (t SO2 eq) 21491 4957 1450

Eutrophication(t PO4
3-eq) 7469 1144 318
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Results ςLCIA (CML method)
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Results ςLCIA (CML method)
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