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Why an LCA approach?

Decoupling economic growth from resource

consumption and environmental impacts



Environment

Society

Business

Sustainability: how much?



The «traditional» point of view



Modelling and interpreting the effect on the

environment of a technological system along its whole

life cycle (“from cradle to grave”)
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Life Cycle Assessment (LCA)



How? The ISO framework

ISO 14040/44 (2006)



Straightness

 Avoiding problems’ shift among different 

phases/systems

 Avoiding the shift of the problems among different 

impact categories

 Considering the complexity

 Comparing systems with similar function



Weakness

 Space and time not modelled

 Linear model: several simplifications, not dynamic

 No experimental control of LCA results

 Time consuming



The CNR-IBIMET experience

Dealing with the sustainability web…

in collaboration with



The CNR-IBIMET experience
From SHEEP to SHEEP

PECUS – Pecorino Romano cheese scenario of production: 

qualitative, management and environmental implications

CISIA – project  “Integrated knowledge for sustainability and innovation of 

Italian agri-food sector” (partially funded by MEF —Ministry of Economy and 

Finance of Italy, Act no. 191/2009)

ECO-INNOVATION

In collaboration with



LCA of the Sardinian dairy sheep 

supply chain

SARDINIA (Italy) is the most important EU region for sheep

milk production:

 13,000 sheep farms

 3,2 million ewes (3.5% of EU total)

 330,000 t year-1  of milk (~12% EU) 

(EUROSTAT, 2012)



Objectives

I. Characterizing the environmental profile of the 

Sardinian dairy sheep supply chain

II. Evaluating the effectiveness and efficacy of 

climate change mitigation actions



Sheep milk LCA



Mean values and standard errors of the Carbon Footprint (IPCC, 2006) of low-

(LI), mid- (MI), and high-input level (HI) farms. The functional unit (FU) is 1 kg of

FPCM (Fat and Protein Corrected Milk).



Mean values and standard errors obtained using the ReCiPe end-point impact
assessment method for the functional unit 1 kg of FPCM for low- (LI), mid- (MI), and high-

input level (HI) farms. Impact effects are expressed in milli-ecopoints (mPt). Impact

categories with scores lower than 10 mPt are included in the group ‘Remaining

categories’.



Carbon Footprint and percentage of contribution processes to the total GHG emissions of
semi-intensive (SI) and semi-extensive (SE) production systems, calculated including and

excluding soil C sequestration (Cseq), for both 1 kg of Fat and Protein Corrected Milk
(FPCM) and 1 ha of Utilised Agricultural Area (UAA) as functional units. “Remaining

processes” all processes with a percentage contribution lower than 0.35%.



Vagnoni et al., 2015 - Science of The 

Total Environment 502, 354–361

For more information

Vagnoni and Franca, 2018 – Small 

Ruminant Research 159, 62–68



Sheep cheese LCA



Carbon Footprint (kg CO2-eq) for 1 kg of Pecorino Romano PDO and 

Pecorino di Osilo life cycle.
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Environmental impact results associated to the production of 1 kg of

Pecorino Romano PDO (PR) and Pecorino di Osilo (PO), using the CML-IA

evaluation method.



For more information

Vagnoni et al., 2017 - Journal of Cleaner Production 165, 1078-1089



Poore et al., 2018. Reducing food’s environmental impacts through 

producers and consumers. Science 360, 987-992

Feeding meta-analysis

100 g protein 

• kg CO2-eq: from 7 (LI) to 105 (HI) 

• Land: from 7.4 (LI) to 370 m2 (HI)

• 15% of producers:1,3 billions t CO2-eq

• kg CO2-eq: 6 time less LI 

• Land: from 36 time less LI

1,530 studies, 139 authors

40,000 farms, 1,600 plants 

• 3 x GHG

• 4 x Land

 -73% of GHG = consuming LI livestock products = 

vegetarian diet

 -43% of GHG = -20% consumption of oil, alcohol, sugar, 

supplements

 Clear and complete communication [PEF/OEF, 2013]



Environmental 
impacts 

assessment
farms and dairy 

plants

Guidelines/Best 
practices for the 

sheep sector

Demonstrative 
farms: from 

theory to field

Environmental Action 

Plan

(-20% CO2 in 10 years)

SheepToShip LIFE: reducing GHG emissions 
improving efficiency

With the contribution of the 

LIFE financial instrument of 

the European Union 

LIFE15 CCM/IT/000123

Area of intervention: Sardinia

Budget: 2.610.043 € (EU contribution = 1.533.561 €)

Duration: 4 years, from 01/07/2016 to 30/06/2020

+ COMMUNICATION



The CNR-IBIMET experience

GA-VINO - Methods and technologies for innovative 

and sustainable management of water resources in the 

vineyard (co-founded by POR-FESR, Sardinia 2014-2020)

From SHEEP to WINE



The CNR-IBIMET experience
Looking forward

• MAGIS - MAde Green in Italy Scheme (LIFE18 GIE)

• COLLAGE - COupling nexus Linkages for sustainabiLity in 

wAter management and GovernancE (PRIMA 

Programme)

• LIFE Hotmilk - Climate change adaptation of dairy 

farming systems for Protected Designation of Origin 

cheeses (LIFE18 CCA)



Thank you for your attention


