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Introduction

A LCA has been applied to the dairy sector in :
I Norway- LCA was applied to the industrial milk production

(Hogaas2002)
I Sweden it was applied to the milk production at the farm
gate (cederbergnd mattson, 20008Nd 10 the production of cheesg:in, 2002)

I Germany- LCA was also applied to the production of milk
and to the main impacts associated to agricultidé@mergnd

Mattson, 2000; Haas et al., 2001)
i X
A 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.
I For instance, the milk production per cow
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Motivation

o

Used LC approach to quantify the environmental impacts
associated with UHT milk, curd cheese and yoghurt,
producedn Mainland Portugal andver their life cycle,
which includes dairy farm, industry, transport, chemica
production and energy production systems.
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Goal and Scope Definition

A Phasef the life cycleof dairy productsunder study:
I cow'smilk production at the dairyfarms
and

I the production of UHT milk, cheese and voghurts in
specializedndustries

A In addition, other sub-systemsnvolvedin the life cycleof dairy
productsare considered

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 (2 million tones of raw mill.
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Parameters
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Typical dairy
farm

Cows weight

600

Milking cows

cows farm?

53.45

Arable land

ha farnt!

12.66

Density

LU ha!

4.22

Milk production

kg cowlyear?

9950

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%)

kg LU

22.5

Ryegrass silage consumption (DM content = 22%)

kg LU

11.0

Concentrateconsumption(DM content =85%) ¢

kg LU

5.0

Straw consumption (DM content = 85%)

Kg LU

2.5

Wastewater production

L LUday?

27

Excrement production (total solids content = 2.7%)
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C C JUC J alll C U
Fertilizer applied
Yield : Nutrient
Type Quantity content
146 kg N h&
Manure 52.9 nthat 38 kg P ha&
40 tonnes of maize silage 144 kg K ha
Maize silage [(33% dry matter) per Artificial fertilizer P 330 kg ha 26 ka P ha
hectare (18%o0f P,Ox) (59 kg BO: ha?) J
Artificial fertilizer N 410 kg ha
(20.5% of N) (84 kg N ha) £ g I s
20 tonnes of ryegrass 146 kg N ha
RYedrass I silage (22% dry matt M 52.9 nfhat 38 kg P ha
silage silage (22% dry matter) anure : a g
per hectare 144 kg K ha

Ingredients
Maize
Barley
Wheat

Rye
Soymeal
Gluten meal
Molasses
Alfalfa

g per kg of concentrate

196
219
78
112
194
131
45
25
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A Allocation procedure

A An economic allocation was performed to the dairy farm products,
based on historical Portuguese market prices of milk and meat from
years 2002 to 2004.

A The resulting distribution was 87% for milk and 13% for meat.

A= )‘
A Corn glitenmeal production, is a eproduct of corn starch used to
produced concentrates.
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Background

Data Sources

_Process and sub-system

Raw milk

7 Maize and ryegrass silage

Straw

- Milk powder, concentrated milk and sugar |

Concentrates

[ UHT Milk
Curd cheese
Yoghurts
Transports (distances)
Transports (emissions)
Tetra brik - Packaging

Plastic bottles - Packaging

[ Fertilizers
Cleaning agents
Fossil fuels

Electricity
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Source

Leitdo et al., 2001

Henrigues and Carneiro, 2001
LCA Food DK (Nielsen et al., 2003)
LCA Food DK (Nielsen et al., 2003)

BUWAL 250 (BUWAL, 1996)

Dairy Industry (Mainland Portugal)

BUWAL 250 (BUWAL, 1996)
Tetra Pak (TetraPak-Espana, 2007)
BUWAL 250 (BUWAL, 1996)
Plastic bottles Industry (Mainland )
IDEMAT 2001 (Delft T, 2001)

ETH-ESU 96 (Frischknecht et al., 1996)

BUWAL 250 (BUWAL, 1996)
BUWAL 250 (BUWAL, 1996) and
International Energy Agency (2004)
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Time period

2000-01

2001
2001-02
2001
1990
2004
2005
2006
2004-06
1990-94
2000
1990-94
2007
1993
1990-94
1990-94

1990-94

Data type

Mixed

i Database

Real

: Database

Literature
Database
Real

~ Database
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Resultsg LCIA (CML method)
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Impact categories
Dairy Farm Transport
Abiotic Depletion (tSbeq) 1661 865
Global WarmingKt CQ, eq) 1027 139
Photochemical oxidation (t ¢, eq) 198 31
Acidification (t SQeq) 21491 1450
Eutrophication(t PO, eq) 7469 318
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Resultsg LCIA (CML method)
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