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Abstract/
This report presents the results yielded by the LCA Life Cycle Assessments conducted by Indaco2 on a number of Slow
Food Presidia from 2013 to 2017. The Presidia in question are involved in the agri-food and animal husbandry sectors
and include: apple and apple juice production; oil production; rearing and products of native breeds of cow, i.e.
Maremmana and Piemontese, pigs, i.e. Mora Romagnola, and poultry, i.e. Alsace Black Chicken; rearing of cattle and
sheep for cheese production, i.e. Vastedda, Macagn, Caciocavallo Podolico; rearing of poultry for egg production.
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INTRODUCTION
The collaboration with the Slow Food Foundation started in 2013, with the intention of enhancing the Slow Food
Presidium “Narrative label” project by introducing environmental characterization of food supply chains. In particular,
through the LCA (Life Cycle Assessment) methodology and the calculation of indicators it is possible to trace the
environmental profile of agri-food and animal husbandry products on the basis of certain measurements, namely
quantitative information that can help support the narrative around the sustainability of production.
The results obtained from applying the LCA methodology to Presidium products are striking. The indicators that we
have calculated, such as a product’s carbon footprint (i.e. all the greenhouse gases emitted into the atmosphere during
the life cycle of any given product) have shown that Presidium products clearly show a level of compatibility with
environmental resources that is decidedly better than conventional, intensive production. This is in addition to the
added value that these products bring to their historical production areas. Basically, consuming products from the
Presidia, like meat, cheeses, fruit and oil, is a good idea not only for their quality and taste, but also because they are
produced in such a way as to avoid a level of environmental impact that does not allow for misunderstanding the
sustainability of the various production methods.
“Our collaboration with Slow Food continues to be a rich opportunity for growth, and we hope that our work has provided
further significant proof that helps to consolidate the importance of more informed food choices and the value of
biodiversity and the resources of our land”*.
* Taken from the statement by Indaco2 in the Social Report 2014 of the Slow Food Foundation for Biodiversity.

METHODOLOGY, STANDARDS AND LEGISLATIVE REFERENCES
This report summarizes the results of the Life Cycle Assessment (LCA) of the products of a selection of Slow Food
Presidia. The assessment was conducted in accordance with the ISO/TS 14040-14044:2006 standards on
Environmental Management: Life Cycle Assessment”.
The aforementioned technical specifications identify the general principles, requirements and guidelines to be observed
for the measurement and reporting of the results of an LCA of a product, namely the potential environmental impacts
generated in the various stages of the life cycle, with reference to specific impact categories.
The process involved thorough inventory analysis of all processes in the life cycle of a product, i.e. the whole production
chain: from managing cultivated fields, to harvesting, storage, processing, and packaging of the finished product. In the
case of livestock rearing, the analysis considered processes for livestock management, feeding the animals, facilities
and product processing.
The impact category taken into consideration is the Carbon Footprint (CFP) / Global Warming Potential (GWP100), or
estimated greenhouse gas emissions - i.e. CO2 (carbon dioxide), CH4 (methane) e N2O (nitrous oxide) - expressed in
kg CO2 eq, carbon dioxide equivalent.
The study was carried out using the EcoInvent 3 database, in support of inventory analysis. The model was developed
using the SimaPro 8.0.3 LCA software, selecting the single issue GHG protocol method, updated to IPCC 2013
characterization factors. A current databases (e.g. Ecoinvent) do not take account of direct emissions linked to the use
of fossil fuels and to the application of pesticides/fertilizers in the field, ad hoc models were developed for the selected
case study (2006 IPCC guidelines for fuels, EMEP/EEA et al., 2009 for direct fertilizer emissions into the atmosphere
and Audsley et al., 2003 and Berthoud et al., 2011 for emissions into soil and surface water). The data obtained were
compared with similar conventional production (i.e. average European production) using data from the international
literature.
This LCA report includes the results of the analysis of the impacts associated with the life cycle of products and an
account of the main conclusions drawn from interpreting the results.
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VERNER APPLES PRESIDIUM: GUARDIAN OF 45 VARIETIES.
[Location] Verner Andersen’s farm (fig.1) near Slangerup, north-west of Copenhagen. The farm has 11 ha dedicated to
apple growing (5.5 ha), as well as cultivation of pears, plums, cherries, gooseberries and papaya.
[Farm Operation] The specific feature of the cultivation of Verner’s apples is the 45 different varieties used, many of
which are heirloom varieties. The apple orchards were planted starting in 1963 in a carefully planned way – the result of
traditional farming culture – and are still protected from strong winds by rows of poplars that line the edges of the fields.
The farm is run according to biodynamic principles: sulfur is the only crop protection product used, in addition to
Equisetum arvense and cattle manure-based products. The placement of a number of hives for beekeeping in the
neighboring fields plays a role in pollination. The fruit is harvested by hand. Depending on the variety, the size of the
apples can range from 80 g to 300-400 g (from 3 to 12 apples to make up 1 kg). The fruit is harvested in refrigerated
containers adjacent to the fields and the house. In the year under consideration, approximately 76 t of apples were
harvested. Most of these (82%) were sold as fresh fruit directly from the farm or at local markets, while the remainder
(18%) was processed into juice. In this case, the apples are pressed mechanically and the juice obtained is pasteurized
and subsequently bottled by hand in 1 L glass bottles, with no secondary packaging (cardboard box). The machinery
used is powered by electricity, diesel or gas. The apple juice is also sold directly from the farm or at local markets.
[Functional Unit] The life cycle assessment (LCA) monitored the apple production chain as a whole, considering the
processes of cultivation, harvesting and storage. Monitoring of apple juice production included the processes of
processing and bottling. The Carbon Footprint calculated by means of the LCA refers to 1 kg of apples (FU) and 1 L of
apple juice (FU).
[Carbon Footprint of the apples] The total Carbon Footprint for 1 kg of apples is equal to 56 gCO2-eq (equivalent to the
emissions generated in a car journey of around 150 m). The results were reported in detail (Fig. 2) to show the critical
processes and any potential mitigation actions. The main contributor in terms of greenhouse gas emissions into the
atmosphere was energy consumption, particularly electricity for refrigeration of the apple stores (81% - 45.1 gCO2-eq)
and agricultural diesel for field maintenance (17% - 9.3 gCO2- eq). A minimal proportion of emissions (2%) is generated
by crop protection products (sulfur) and fertilization (manure). The tools used were also considered, in terms of wear and
useful life (negligible impacts). Orchard management (or the field phase) accounts for 19% of the total Carbon Footprint.
[Carbon Footprint of apple juice] On completion of harvesting, the phase in which apples are processed into apple
juice was monitored. The total Carbon Footprint for 1 L of apple juice is equal to 495 CO2-eq (equivalent to the emissions
generated in a car journey of a little over 1 km). The results were reported in detail (Fig. 5) with reference to the individual
processes of orchard management (phase #1), processing and storage (phase #2) and bottling (phase #3). A critical
factor, as usual, is packaging of the product (75% of the total Carbon Footprint), owing to the use of materials such a
glass (72%). During the processing phase (22%), energy consumption, for storage (21% and processing), is the most
significant factor. In the field phase (3%), emissions are linked to consumption of agricultural diesel (2.8%).
[Traditional vs industrial production] The results obtained for 1 kg of apples were compared with data in the
international literature (Clune et al., 2016). The Carbon Footprint of 1 kg of apples produced by Verner (56 gCO2-eq) is
approximately 81% lower than that of industrial production (300 gCO2-eq). Choosing to eat Verner’s apples avoids
250 gCO2-eq of emissions for every kilo of product. By analyzing the results by phase (Fig. 3) it can be observed that the
main differences occur in phase #1, “orchard management” (-36%), due to the low use of plant protection products and
the use or non-synthetic organic fertilizers, and in phase #2, “apple storage” (-35%), mainly as a result of low energy
consumption. In phase #3, “packaging” (-10%), the saving in emissions is due to the short chain (product sold loose at
local markets vs packaging for large-scale retail).
The results obtained for 1 L of apple juice are new. No other impact analyses for apple juice are documented in the
literature (studies on orange and pineapple juice are not good benchmarks). The data were nonetheless compared with
an additional study (Rossetti et al., 2012), which evaluates the Carbon Footprint of apple juice produced in Italy
(Tuscany) on an organic farm that is double the size of Verner’s farm and where apples are also processed on behalf of
third parties. Comparison of the results shows that the Danish production of apple juice is 75% lower than the Tuscan
example (Fig. 6).
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[Carbon Footprint Offset] The cultivation of fruit trees fulfills at least two ecosystem services: the production of fruit and
the sequestration of CO2 fixed in the tree biomass. In terms of the theoretical offset of greenhouse gas emissions, the
tree per se represents a production offset measure. Considering the absorption of the apple orchard, estimated to be
equal to 3.3 tCO2/year for the 5.5 ha used for production, the results show that the total emissions for apple production
on Verner’s farm (4.2 tCO2eq) are 80% offset by carbon uptake. Also taking apple juice production into consideration, the
total emissions (8.1 tCO2eq) are 40% offset.

[Inventory data extract] The Table shows a selection of inventory data that characterize the production of apples and
are crucial factors for determining the chain’s Carbon Footprint.

INPUT

QUANTITY

UNIT

11.5

ha

5.5
759000

ha
kg/yr

apple juice

9500

kg/yr

apple juice yield
chemicals in field
fertilizers in field
gasoline
electricity
water
glass per FU

68
8.25
8250
190
5500
1400
0.323

%
kg/yr
kg/yr
kg/yr
kWh/yr
kg/yr
kg

farm area
apple orchard
apples

NOTES
apple, pear, plum, cherry, gooseberry, blackberries, papaya
orchard
embedding 45 different varieties
73 t apples + 2.9 t quinces
18% of apples are processed for juice, 82% are sold as
fresh apples
0.68 kg juice from 1 kg apples
sulfur
cattle manure
for orchard operations
mainly used for cooling system
for pasteurization and cleaning processes
1 bottle of 1 L apple juice

[Visit to the Presidium] A number of photographs taken during the visit to Verner Andersen’s farm to collect inventory
data and information to understand the philosophy, history and characteristics of the farm, by speaking with Verner and
his family.
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APPLES

Producer: Verner Andersen (DK)

FU: 1kg of loose apples

Description: apples produced by biodynamic cultivation of 45 different varieties

Result: 56 g CO2-eq

Fig.1 Location of Verner
Andersen’s farm in
Slangerup (DK).
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Fig. 2 Carbon Footprint
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APPLE JUICE

Producer: Verner Andersen (DK)

FU: 1 L in a glass bottle

Description: apple juice produced by biodynamic cultivation of 45 different varieties

Result: 495 g CO2-eq

Fig. 4 Location of
Verner Andersen’s
farm in Slangerup
(DK).

Fig. 5 Carbon Footprint
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MILENARIO OIL PRESIDIUM: A THOUSAND-YEAR HISTORY IN A BOTTLE.
[Location] The production of Milenario oil uses olives harvested from the ancient olive groves in Canet lo Roig. Overall,
there are approximately 1,000 ancient olive trees in the area around the village of around 750 inhabitants. The LCA
assessment looked in particular at the production on the farm of Alfonso Gimeno Rupia, as a representative of the
Consortium of Milenario oil producers. An area of 1.13 ha of ancient olive groves was used as a reference.
[Farm Operation] Milenario oil mainly represents a victory for semantics: talking about thousand-year-old olive trees,
and not simply old olive trees, was the first step towards safeguarding and protecting the monumental olive trees in the
area around Canet lo Roig, in the Valencia region. The survival of olive trees had been compromised by a recent market
trend started by farmers to sell older olive trees as ornamental plants for private gardens (this story is told by Paul
Laverty in the film El Olivo). The decision to reverse this trend is a result of the insight of a group of producers
determined to give centuries-old olive trees prestige in order to promote local agricultural products. The Milenario label is
based on this concept. It does not identify a specific quality of oil, but a story of protection and promotion of local natural
agricultural heritage, which would otherwise have disappeared. Today, the monumental olive trees look extraordinary,
clear proof of a long process of protection and natural selection. The olive tree’s branches are directly connected to the
roots in a network of intertwined lines. A dry root will stop feeding its own branches but other branches, connected to
other roots, will survive. The evolution of the tree therefore follows a twisted path between living and dead parts that
produce unexpected shapes, improbable intertwined parts and separations (like in trees with two trunks), letting itself be
influenced by nature and by human hands.
The centuries-old olive trees of Canet lo Roig originated over a thousand years ago from a graft combining the
robustness of the olive tree (Olea europaea sylvestris), which is a large plant that can withstand strong winds, with the
productivity of the Farga cultivar (Olea europaea farga). For maintenance, it is customary to prune the trees every two
years. The fields are treated with copper and fertilizers with manure that is deposited on the soil after 10 months’
fermentation. Total production is around 80-100 kg every two years per ancient tree with an oil/olive yield of 16-17%.
Harvested olives are processed by a local press (within a radius of 12 km), which extracts the oil at room temperature
and separates it from the pulp for the production of olive residue, which is used for animal feed, and the pits, which are
reused by the press to heat the building.
[Functional Unit] The life cycle assessment (LCA) monitored the Milenario oil production chain as a whole, considering
the processes of cultivation of the ancient olive trees of Canet lo Roig, harvesting, processing and packaging. The
Carbon Footprint calculated by means of the LCA refers to a 0.5 L bottle of Milenario oil (FU).
[Carbon Footprint of Milenario oil] The total Carbon Footprint for a 0.5 L of Milenario oil is equal to 1.51 kgCO2-eq
(equivalent to the emissions generated in a car journey of around 4 km). The results were reported in detail (Fig. 2) to
show the critical processes and any potential mitigation actions. The biggest contributor in the field phase (contribution of
38.5%) is the use of agricultural diesel, which accounts for 31.5%. A proportion of 7% is
attributed to the use of copper for plant protection and manure as fertilizer. The processing processes at the press have
a limited impact of 4%, primarily due to energy consumption for transport (1.8%) and for running the plant (2.6%).
Product packaging is the critical production factor in terms of emissions (57%): the choice of small glass bottles (impact
of 40%) and boxes for distribution (impact of 13%) has an above-average impact, although they embellish the product
and are in line with the aim of the whole operation.
[Traditional vs industrial production] The results obtained were compared with data in the international literature (e.g.
Borges, 2016; Luque, 2015; Monini, 2016). The Carbon Footprint of 0.5 L of Milenario oil produced by Alfonso Gimeno
Rupia (1.51 kgCO2-eq) is approximately 28% lower than that of industrial production (2.1 kgCO2-eq). Choosing to buy
Milenario oil avoids approximately 600 gCO2-eq of emissions for each half-liter of product (which corresponds to the
emissions of a car traveling 2 km). By comparing the results by phase (Fig. 3) it can be observed that the main
differences occur in phase #1, “olive grove management” (-33%), due to the low use of plant protection products and the
use or organic fertilizers (manure), and in phase #2, “pressing” (-12%), mainly as a result of low energy consumption.
Phase #3, “packaging” (+16%), is affected by limited
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product availability and by the choice of small bottles. This choice can be justified by the action to promote the ancient
olive trees of the area around Canet lo Roig.
[Carbon Footprint Offset] Generally, the estimated CO2 absorption of one hectare of olive groves is estimated to be
around 6.5 tCO2 in one year. To take a conservative approach, let’s suppose that centuries-old olive trees grow more
slowly, i.e. 4 tCO2/ha (-40%). Considering the absorption of approximately 1,000 centuries-old olive trees (equivalent to
1 ha), estimated to be equal to 4 tCO2/year, the results show that the total emissions for Milenario oil production
(approximately 1,300 bottles/year) of 2 tCO2-eq are fully offset by carbon uptake.

[Inventory data extract] The Table shows a selection of inventory data that characterize the production of apples and
are crucial factors for the determination of the chain’s Carbon Footprint.

INPUT
olive grove
olives
olive oil (evoo)
oil/olive yield
chemicals in field
fertilizers in field
gasoline
electricity
water
glass per FU

QUANTITY

UNIT

1.13
3000
600
15
1.5
5650
172
108
1050
0.55

ha
kg/yr
kg/yr
%
kg/yr
kg/yr
kg/yr
kWh
kg/yr
kg

NOTES
“Milenario” olive grove, about 100 olive trees per ha
about 30 kg per tree
only 150 kg (about 300 0.5 L bottles) bottled as "Milenario"
about 0.15-0.20 kg of evoo is obtained from 1 kg of olives
copper
about 5000 kg/ha of poultry manure
about 200 L for field operations and olive milling transportation
for olive milling
1000 L for olive milling, 50 L for the olive grove
1 bottle of 0.5 L evoo

[Visit to the Presidium] A number of photographs taken during the visit to the olive groves of Canet lo Roig to collect
inventory data and information to understand the philosophy, history and characteristics of the farm, by speaking to
Alfonso and Ilario for the Milenario oil producers’ consortium.
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Producer: Alfonso Gimeno Rupia

MILENARIO OIL

Description: extra virgin olive oil produced from ancient olive trees in Canet lo Roig (ES)

FU: 0.5 L in a glass bottle
Result: 1.51 kg CO2-eq

Fig.1 Location of production
of Milenario oil in Canet lo
Roig (ES).

Fig. 2 Carbon Footprint
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ALSACE BLACK CHICKEN PRESIDIUM: PURE EXCELLENCE.
[Location] The Alsace Black Chicken farm of Gilbert Schmitt is in Bischoffsheim, approximately 25 km south of
Strasbourg. The farm covers 35 ha, 7 of which are meadow and 0.6 ha are used for rearing.
[Farm Operation] Gilbert’s farm rears approximately 1,200 free-range Alsace Black Chickens per year. The animals are
fed a mix consisting primarily of grain, soya and maize, with small amounts of rapeseed oil and vitamins added. The
percentages and quantities of these ingredients, ground in the cooperative’s mill, vary according to the growth phase.
The maize and grain are produced by another family farm (run by Gilbert’s brother). As well as Alsace Black Chickens,
geese and “Gauloise blanche” chickens are also reared. Two rearing cycles (known as batches) of 600 animals each
take place in one year. Each cycle lasts for 24 weeks (168 days, approximately 5 and a half months). The chicks are
bought as soon as they are born (1 day old) from the “Centre de Sélection de Béchanne” farm in Ain. Once they have
been brought to the farm, the chicks are reared for 6 weeks in a suitable henhouse and fed with the “demarrage” or
“start-up” formula mix, which contains more grain and soya. From the seventh to the eighteenth week the chicks are fed
outdoors with the “croissance” or “growing” formula, while during the last period (from the nineteenth to the twenty-fourth
week) they are fed the “finition” or “finishing” formulation, which predominantly contains maize. When they are 168 days
old, the males weigh around 2.4 kg and the females around 1.6 kg. The slaughterhouse is near the farm, just 7 km away.
The meat yield (carcass weight, cw), including the neck, head and bones, is 75%. The main market is in nearby
Strasbourg.
[Functional Unit] The LCA assessment monitored the farm production chain as a whole, from growing feed to rearing,
slaughter and sale, also taking account of the egg incubation period at the Béchanne selection center. The data on feed
production (cultivation and harvest) refer to data in the scientific literature (Ecoinvent v.3.3), in the absence of more
detailed information (fields nor managed directly by the owner). The assessment also considers biogenic emissions from
animal waste, with ad hoc models constructed for the case study. The Carbon Footprint calculated by means of the LCA
refers to one kilogram of meat (cw).
[Carbon Footprint] The total Carbon Footprint for one kilo of Alsace Black Chicken meat is 4.8 kgCO2-eq (equivalent to
the emissions generated in a car journey of around 13.4 km). The details of the results show that 57.8% of impacts arise
from production of feed, which consists primarily of maize, grain and soya. The remaining 40.5% is associated with
running the farm (main owing to managing waste and LPG and diesel consumption), and 1.7% with the
slaughtering/distribution process. 21.3% of the total impacts (1.3 kgCO2-eq) arise from management of waste (biogenic
emissions). The impact linked to feed production may vary (probably to downward) as a result of the production method
(if it were possible to find data direct from the producer).
[Traditional production vs EU average] The Carbon Footprint of one kilo of Alsace Black Chicken meat (4.8 kgCO2-eq)
is approximately 10% lower than the European average (5.4 kgCO2-eq; Notarnicola et al., 2015; MacLeod et al., 2013).
Alsace Black Chicken production generates low impacts, with a quantity of emissions avoided equal to 0.56 kgCO2-eq
per kilo of meat (i.e. emissions generated in a car journey of 1.6 km). It should be pointed out that the small difference
compared with the average European values can be attributed also to the length of the production cycle and the rearing
time (i.e. approximately 60 days for intensive farms vs 168 days for the case study assessed with better animal welfare
conditions).
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[Inventory data extract] The Table shows a selection of inventory data that characterize Alsace Black Chicken rearing
and are crucial factors for determining the chain’s Carbon Footprint.

INPUT
farm area
chickens in 1 year
average weight
carcass yield
slaughtering age
feed (mixed grain)
gasoline
Lpg
electricity
water
dist. to slaughtering house
dist. to market area

QUANTITY

UNIT

35
1200
2
75
24
9
163
840
37.5
25
7
25

ha
n
kg/head
%
weeks
kg/head/5.5 months
kg/yr
kg/yr
kW/yr
m3/yr
km
km

NOTES
0.6 ha for chicken breeding
2 batch of 600 chickens each
male 2.4 kg, female 1.6 kg
meat+bone
about 168 days, 5.5 months
average quantity for the total period
for livestock management
for livestock management
for lightening
for livestock watering
Strasbourg

[Visit to the Presidium] A number of photographs of the Alsace Black Chicken taken from the website of the
Béchanne selection center in Ain, from where Gilbert buys chicks (cfr. http://centrebechanne.fr/nos-races/#Alsace)
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SHEET FOR ALSACE BLACK CHICKEN
MEAT

Producer: Gilbert Schmitt

FU: 1 kg of meat cw

Description: Rearing of Alsace Black Chicken (for meat)

Result: 4.84 kg CO2-eq

Fig.1 Location of Gilbert
Schmitt’s farm in
Bischoffsheim
(Strasbourg)
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BELICE VALLEY VASTEDDA PRESIDIUM: THE TRADITION OF STRETCHEDCURD CHEESE.
[Location] Liborio Cucchiara ‘s Belice Valley Vastedda Presidium is approximately 5 km from Salemi (TP). The farm has
52 ha of pasture, consisting of 2 ha of woodland, 6 ha of fallow fields, 20 ha of vineyard/olive grove, 4 ha of hay, and
20 ha of arable land for cereals.
[Farm Operation] The name Vastedda is derived from “vasta”, which means “gone bad”. Historically, it was produced
by cheesemakers in the Belice Valley in the summer, in an attempt to save pecorino cheeses that had defects, stretching
them at high temperatures and producing an oval-shaped cheese to be eaten fresh. The farm has a flock of native Belice
Valley sheep (medium-sized, thin head, long body and light weight, with robust limbs and white fleece) of over 950
animals, including ewes(800), rams (20) and ewe lambs for restocking (around 130). The animals are fed hay, barley,
oats, field beans and wheat produced on the farm. The animal’s lifespan consists of five months’ gestation (one lamb per
ewe), two months’ suckling in stables and then one month for weaning. The ewe lambs for restocking are reared in
stables together with “meat” lambs (which are slaughtered at 40 days). A sheep starts to produce milk at fourteen
months. The adult animals are free to graze all year round. The milk is processed as soon as it is milked in wooden vats
with animal rennet (from Poggioreale). The “tuma” obtained is cut into thin strips and worked in a “piddiaturi”, a wooden
container made from Douglas fir, which is characteristic of Vastedda production. The stretched curd is divided up and
placed into ceramic dishes that give the cheese its distinctive shape. After being submerged in brine, the cheese is left to
ripen in a cold store and vacuum-packed.
[Functional Unit] The life cycle assessment (LCA) monitored the Vastedda production chain as a whole, considering the
processes of feed production, rearing, milking, processing and packaging. The assessment also considers biogenic
emissions generated by animal waste. The Carbon Footprint calculated by means of the LCA refers to a 500 g wheel of
Vastedda (FU).
[Carbon Footprint of the apples] The total Carbon Footprint for 500 g of Vastedda is equal to 2.13 kgCO2-eq
(equivalent to the emissions generated in a car journey of around 6 km). The results were reported in detail (Fig. 2) to
show the critical processes and any potential mitigation actions. The feed production phase, which ensures the farm is
self-sufficient with regard to feeding the animals, accounts for a 4% contribution. The impacts are mainly due to
agricultural diesel consumption. The farm does not use chemical fertilizers and reuses animal waste collected from the
stables. The contribution of the rearing phase is the most significant (87%), particularly because of enteric fermentation
and animal waste (84%), as well as because the animals live longer than on conventional farms. The impacts of the
artisanal processing phase (9%) are related to the use of electricity. However, the impact of the energy factor on the farm
is contained by means of a photovoltaic system that supports up to 70% of electricity consumption. Other inputs are
methane for heating water, and packaging materials.
[Traditional vs industrial production] The results obtained were compared with data in the literature (Moller et al.,
2012; Neri et al., 2014). Excluding biogenic emissions, the impacts for production of one 500-gram wheel of Belice Valley
Vastedda are very low (0.34 vs 1.06 kgCO2-eq for a cheese produced from intensively reared sheep). Including biogenic
emissions, the Carbon Footprint of one wheel of Vastedda is 2.13 kgCO2- eq (vs 5.32 kgCO2-eq for a cheese produced
from intensively reared sheep). Choosing to buy a 500 g wheel of Vastedda, compared with a generic sheep’s milk
cheese, avoids the emission of 3.2 kgCO2-eq, equivalent to 60% lower emissions (avoided emissions of a car traveling
9 km).
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[Inventory data extract] The Table shows a selection of inventory data that characterize the production of Vastedda
and are crucial factors for determining the chain’s Carbon Footprint.

INPUT
farm area
sheep per year
milk per year
milk/cheese yield
cheese produced
cheese wheel weight
chemicals in field
fertilizers in field
gasoline
methane
electricity
water
feed (grain mix)
feed (hay)

QUANTITY

UNIT

52
954
135000
16
3888
0.5
/
/
1660
225
3125
2437
0.5
0.5

ha
n
L/yr
%
kg/yr
kg
kg/yr
q/yr
kg/yr
kg/yr
kWh
m3/yr
kg/head/day
kg/head/day

NOTES
feed production, grazing and forest land
450 sheep for milk production
300 L/sheep per yr
3.1 L milk for 0.5 kg of cheese

no chemicals used
for feed production
for cheese production
from el. network, + self-production with photovoltaic system
for milk transformation and livestock watering
self-production
self-production

[Visit to the Presidium] A number of photographs taken during the visit to Liborio Cucchiara’s farm to collect inventory
data and information to understand the philosophy, history and characteristics of the farm, by speaking with Baldo
Cucchiara and his family.
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BELICE VALLEY VASTEDDA PRESIDIUM

Producer: Cucchiara (TP)

FU: 0.5 kg wheel of cheese

Description: Rearing of sheep and production of a wheel of Vastedda stretched-curd cheese.

Result: 2.13 kg CO2-eq

Fig.1 Location of the
Cucchiara farm in
Salemi (TP).
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MORA ROMAGNOLA PRESIDIUM: CLASSICAL MUSIC IN THE MEADOW.
[Location] The Zavoli farm is in Morciano di Romagna (RN). The farm has a surface area of approximately 30 ha, which,
in addition to pasture (around 5 ha dedicated to Mora Romagnola pigs), woodland and other cultivated areas and arable
land.
[Farm Operation] Almost 80 Mora Romagnola pigs, a native breed of pig from Romagna, are reared on the farm. The
animals have a dark brown, almost black coat, with almond-shaped eyes, fairly long tusks that make the males look very
much like wild boars, with forward-facing ears and a rosy-colored underside. The more the ridge of bristles along the
pig’s back (behind the crest) is pronounced, the purer the breed. A sow gives birth to around 8 piglets per litter, twice a
year. One unusual feature of the farm is that the pigs listen to classical music as they graze. The animals are fed bran,
barley, field beans and peas produced on the farm, mixed with maize (GMO-free), leftover bread and vitamins. During
weaning, their diet includes maize, barley, soya, bran, supplements and dairy products. The lifespan of the animals
consists of 114 days’ gestation, one month of suckling in stables, two months’ weaning with a diet of pellets, and
subsequent transfer to “pasture pens” (partly outdoor) for two months (one piglet weighs around 30 kg). For eight
months, the animals are put out to pasture and can free come and go from the stables, where they spend their last three
months (finishing phase). The average weight of an adult (15 months) is 150 kg, of which 120 kg of half-carcass (fresh
meat on the bone) is recovered during processing. Slaughtering takes place at Mercatale (40 km away) and the meat is
processed on the farm. The meat is salted with salt from Cervia for 24 to 48 hours. The washed and dried cured ham is
left to stand for one week, after which it is seasoned with salt and pepper. The hams are aged for 10 months in a
prosciuttificio (negligible consumption). After being brought back to the farm, the hams are aged for a further 10 months.
[Functional Unit] The life cycle assessment (LCA) monitored the Mora Romagnola production chain as a whole,
considering the processes of feed production, rearing, processing and packaging. The assessment also considers
biogenic emissions generated by animal waste. The Carbon Footprint calculated by means of the LCA refers to a 100 g
of matured cured ham (FU).
[Carbon Footprint of the apples] The total Carbon Footprint for 100 g of matured Mora Romagnola cured ham is equal
to 823 gCO2-eq (equivalent to the emissions generated in a car journey of around 2.5 km). The results were reported in
detail (Fig. 2) to show the critical processes and any potential mitigation actions. The contribution of the feed production
phase corresponds to 35% of the total impact. Emissions are due to feed cultivation on the farm (15%), and especially
the use of agricultural diesel. The waste collected from the stables is used in this process, instead of chemical fertilizers,
which the farm does not buy. Purchase maize and pellets account for 15%. The contribution of the rearing phase is the
most significant (58%), particularly because of enteric fermentation and animal waste (57%), as well as because the
animals live longer than on conventional farms. The impacts of the artisanal processing phase (7%) are related to the
use of electricity (5%) and diesel for transport (2%).
[Traditional vs industrial production] The results obtained were compared with data in the international literature
(Basset-Mens et al., 2006; Lesschen et al., 2011; Williams et al., 2006). The Carbon Footprint of 1 kg of matured Mora
Romagnola cured ham produced by the Zavoli farm (8.23 kgCO2-eq) is approximately 8% lower than that of industrial
production (8.95 kgCO2-eq; max. 11.7 kgCO2-eq). Choosing to buy a native breed ham (10 kg), compared with a generic
ham, avoids emissions of 7.2 kgCO2-eq, equivalent to avoiding the emissions of a car traveling 20 km.
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[Inventory data extract] The Table shows a selection of inventory data that characterize Mora Romagnola rearing and
are crucial factors for determining the chain’s Carbon Footprint.

INPUT

QUANTITY

UNIT

30
75
150
80
15
/
60
2750

ha
n
kg/head
%
months
kg/yr
q/yr
kg/yr

1500+9000

kWh

113+170
2.4

m3/yr
kg/head/day

feed (pellet)

1.5

kg/head/day

dist. to slaughterhouse

40

km

farm area
heads per year
average weight
carcass yield
slaughtering age
chemicals in field
fertilizers in field
gasoline
electricity
water
feed (mixed flour)

NOTES
feed production, grazing and forest land
5 pigs and 70 piglets
meat+bone
about 15 months, depending on weight
no chemicals used
pig manure self-production
for feed production and livestock management
1500 for feed prod and livestock management + 9000 for
meat processing
113 for livestock + 170 for meat processing
average quantity until slaughtering age; self-production in part
average quantity for 2 months; bought in local market
(organic)
near to Urbino

[Visit to the Presidium] A number of photographs taken during the visit to the Zavoli farm to collect inventory data and
information to understand the philosophy, history and characteristics of the farm, by speaking with Matteo Zavoli and his
family.
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MORA ROMAGNOLA

Producer: Matteo Zavoli

FU: 100 g of ham

Description: Rearing of pigs and production of matured Mora Romagnola cured ham.

Result: 895 g CO2-eq

Fig.1 Location of the Zavoli
farm in Morciano di
Romagna (RN).
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MAREMMANA CATTLE PRESIDIUM: A NEW GENERATION OF COWBOYS.
[Location] Manuela Menichetti’s livestock farm is located in Santa Barbara, Manciano (GR). The farm comprises 183 ha,
including pasture, woodland, meadows and arable land for producing feed.
[Farm Operation] The Maremmana is a native breed of cattle from the Maremma in Tuscany and Lazio. The animals
live wild in the fields, scrubland and woodland. The newborn calves are red, the color of the earth, which clearly
camouflages them from predators. Adult females have a white coat, while the males’ coat is gray. One cow (weighing
around 580 kg) gives birth to one calf per year and around nine calves in its lifetime. The farm manages around 30 adults
and 30 calves per years, with a density of approximately 4 animals per hectare. The animals’ diet is supplemented with
hay and rolled barley grown on the farm (around 24 ha of arable land), which ensures that the farm is self-sufficient.
Rearing involves 9 months’ gestation and 6 months’ suckling. The animals all live wild in the fields, scrubland and
woodland. For the last 4 months the calves are brought into cowsheds and fed hay and rolled barley. At 550 days, or
when they reach their optimal weight, the calves are slaughtered.
[Functional Unit] The life cycle assessment (LCA) monitored the Maremmana meat production chain as a whole,
considering the processes of feed production, rearing, processing and packaging. The assessment also considers
biogenic emissions generated by animal waste. The Carbon Footprint calculated by means of the LCA refers to a 200 g
hamburger (FU).
[Carbon Footprint of the apples] The total Carbon Footprint for 200 g of raw Maremmana meat is equal to 3,200 gCO2eq (equivalent to the emissions generated in a car journey of over 8 km). The results were reported in detail (Fig. 2) to
show the critical processes and any potential mitigation actions. The contribution of the feed production phase
corresponds to 11% of the total impact. Emissions are due in particular to the use of agricultural diesel. The waste
collected from the stables is used in this process, instead of chemical fertilizers, which the farm does not buy. The
contribution of the rearing phase is the most significant (88%), particularly because of enteric fermentation and animal
waste (87%), as well as because the animals live longer than on conventional farms. The impacts of the artisanal
processing phase are very low (1%) and are related to transport (from the farm to the slaughterhouse in Pitigliano, 30 km
away, and delivery of the half-carcasses to the butcher’s in Manciano) and electricity for refrigeration. 60% of the meat is
sold locally.
[Traditional vs industrial production] The results obtained were compared with data in the international literature (EPD
beef meat, 2013; Casey and Holden, 2010; de Vries and de Boer, 2010). The Carbon Footprint of 1 kg of meat produced
by Manuela Menichetti (16 kgCO2-eq) is approximately 30% lower than that of industrial production (23 kgCO2-eq; max.
64 kgCO2-eq).
[Carbon Footprint Offset] Considering the CO2 absorption by the ecosystems on the farm (carbon uptake), estimated to
be equal to 748 tCO2/year, the results show that the total emissions for production of Maremmana meat on the
Menichetti farm (180 tCO2-eq/year) are fully offset.
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[Inventory data extract] The Table shows a selection of inventory data that characterize Maremmana cattle rearing
and are crucial factors for determining the chain’s Carbon Footprint.

INPUT
farm area
heads per year
average weight
carcass yield
slaughtering age
chemicals in field
fertilizers in field
gasoline
electricity
water
feed (barley)
feed (hay)
dist. to slaughtering house

QUANTITY

UNIT

NOTES

183
62
477
65
18
/
130
11000
550
/
2.7
18
15

ha
n
kg/head
%
months
kg/yr
q/yr
kg/yr
kWh
m3/yr
kg/head/day
kg/head/day
km

feed production, grazing and forest land
32 calves and 30 veal
385-570 kg
meat+bone
about 18-20 months, depending on weight
no chemicals used
cattle manure self-production
for feed production and livestock management
for livestock management
from lake
average quantity until slaughtering age; self-production in part
average quantity until slaughtering age; self-production in part
near to Manciano

[Visit to the Presidium] A number of photographs taken during the visit to the Menichetti farm to collect inventory data
and information to understand the philosophy, history and characteristics of the farm, by speaking with Manuela
Menichetti and her family.
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MAREMMANA CATTLE

Producer: Menichetti

FU: 200 g hamburger

Description: Rearing of Maremmana cattle and meat production

Result: 3.2 kg CO2-eq

Fig.1 Location of the
Menichetti farm in
Manciano (GR).
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MACAGN PRESIDIUM: FAMILY LIFE ON THE MOUNTAIN PASTURES.
[Location] The cattle farm of Livio and Emanuela Garbaccio adopts an itinerant system. In the summer it is based in the
valley, in a cowshed, and from spring to fall it is on the mountains, in an alpine farm, north of Varallo (VC). The pasture
covers around 200 ha.
[Farm Operation] The Presidium analyzed involves the production of Macagn cheese on a family-run farm. The activity
involves managing 25 cows, which are reared wild over around 200 hectares of pasture. The animals’ diet consists
mainly of grass and, for the winter months in the cowshed, hay bought from nearby farms. Milking by hand takes place
twice a year, producing 10 L/day of milk per cow. Twenty-two liters of milk are used to produce a 2 kg wheel of cheese.
The cheese is processed by hand.
[Functional Unit] The life cycle assessment (LCA) monitored the Macagn production chain as a whole, considering the
processes of feed production, rearing, milking, processing and packaging. The assessment also considers biogenic
emissions generated by animal waste. The Carbon Footprint calculated by means of the LCA refers to a 2 kg wheel of
Macagn cheese (FU).
[Carbon Footprint] The total Carbon Footprint for a 2 kg wheel of Macagn is 3 kgCO2-eq (equivalent to the emissions
generated in a car journey of over 8 km). The details of the results show that emissions related to the farm’s activities
(e.g. consumption of diesel for maintaining the pasture, electricity for the cowshed, methane for processing), equal to
0.51 kgCO2-eq, account for 17% of the total. The remaining 83% of impacts arise from enteric fermentation and
management of waste (biogenic emissions). Biogenic emissions are rather low as a result of the animals’ diet, which is
exclusively natural (grass and hay), but certainly dependent on a lower yield compared with conventional farm
management.
[Traditional vs industrial production] The Carbon Footprint of a wheel of Macagn (3 kgCO2-eq) is approximately 83%
lower than that of other conventional cheeses (17.7 kgCO2-eq). The production of a wheel of Macagn generates low
impacts, with avoided emissions equal to approximately 15 kgCO2-eq for each 2 kg wheel (i.e. emissions generated in a
car journey of over 41 km). Comparison with the processing of milk from conventionally reared cows shows that,
excluding biogenic emissions, the impacts related to running the farm (0.51 kg CO2-eq) are much lower than the values
found in other dairy farms (8.84 kg CO2-eq), owing to the use of industrial feeds and energy consumption in the
cowsheds in which the animals are reared for most of the year.
[Carbon Footprint Offset] In terms of the theoretical offset of greenhouse gas emissions, considering the absorption of
the plant ecosystems (woodland, meadows and arable land) on the farm (1161 tCO2/year), the results show that the total
emissions (126 tCO2-eq) are fully offset by carbon uptake.
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[Inventory data extract] The Table shows a selection of inventory data that characterize rearing on mountain pastures
and Macagn production, and which are crucial factors for determining the chain’s Carbon Footprint.

INPUT
farm area
cows per year
milk per year
milk/cheese yield
cheese produced
cheese wheel weight
chemicals in field
fertilizers in field
gasoline
methane
electricity
water
feed (hay)

QUANTITY

UNIT

179
24
84000
9
7560
3
/
283
1075
250
/
/
25

ha
n
L/yr
%
kg/yr
kg
kg/yr
q/yr
kg/yr
kg/yr
kWh
m3/yr
kg/head/day

NOTES
feed production, grazing and forest land
cows for milk production
3500 L/cow per yr
11.1 L milk for 1 kg of cheese

no chemicals used
for feed production
for cheese production
self-production with photovoltaic system
from river
for winter season only; self-production

[Visit to the Presidium] A number of photographs taken during the visit to the Garbaccio farm to collect inventory data
and information to understand the philosophy, history and characteristics of the farm, by speaking with Livio, Emanuela
and their family.
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MACAGN

Producer: Livio and Emanuela Garbaccio

Description: Rearing of cattle on mountain pastures and production of Macagn cheese

FU: 2 kg wheel of cheese
Result: 3 kg CO2-eq

Fig.1 Location of the
Garbaccio farm north of
Varallo (VC).
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CASCINA SANTA BRERA EGGS: THE TRAVELING HENHOUSE.
[Location] The poultry farm of Cascina Santa Brera laying hens is in San Giuliano Milanese (MI).
[Farm Operation] The activity of the Cascina Santa Brera involves the management of 1,000 animals, which are reared
free-range and fed an organic diet. The animals’ diet consists mainly of grain (produced on the farm) and a mix of cereals
suitable prepared in a local feed mill. Over 151,000 eggs are produced per year (around 151 eggs/year per hen). Laying
hens are reared over a surface area the same size as a football pitch. To raise the hens free-range, a system of mobile
shelters is used. The henhouses, placed on a set of carts arranged in a line and enclosed, are moved along around 20
meters every week, giving the grass time to grow back and to be reused for pasture until the end of a cycle (after the last
move, the line of carts is moved back to the start of the field, around 100 m back).
[Functional Unit] The life cycle assessment (LCA) monitored the egg production chain as a whole, considering the
processes of feed production, rearing, collection and packaging. The assessment also considers biogenic emissions
generated by animal waste. The Carbon Footprint calculated by means of the LCA refers to a pack of 4 eggs (240 g)
(FU).
[Carbon Footprint] The total Carbon Footprint for one pack of 4 eggs is equal to 0.53 kgCO2-eq (equivalent to the
emissions generated in a car journey of around 1.5 km). The details of the results show that 88.2% of impacts arise from
production of feed. The remaining 7.2% is related to running the farm (i.e. calcite, pesticides, straw, diesel, water) and
4.6% to packaging/distribution process (cardboard box and transport to market). 3% of the total impacts (14 gCO2-eq for
four eggs) arise from management of waste (biogenic emissions).
[Traditional vs industrial production] The Carbon Footprint of four eggs (0.53 kgCO2-eq) is approximately 35% lower
than that of other conventional production (0.82 kgCO2-eq). The production of eggs generates low impacts, with avoided
emissions equal to approximately 0.3 kgCO2-eq for each pack (i.e. emissions generated in a car journey of
0.8 0.8 km). Considering 1 kg of eggs (around 18 eggs), the Carbon Footprint values found are 2.4 kg and 3.7 kg CO2eq, for Cascina Santa Brera and conventional production, respectively. Essentially, for each kg of product, emissions
equal to 1.3 kg CO2-eq are avoided.
[Carbon Footprint Offset] In terms of the theoretical offset of greenhouse gas emissions, considering the absorption of
the ecosystems (i.e. woodland, arable land and hedges) on the farm (63.55 tCO2/year), the results show that the total
emissions (20.1 tCO2-eq) for chicken rearing and egg production are fully offset by carbon uptake.
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[Inventory data extract] The Table shows a selection of inventory data that characterize the rearing of laying hens and
are crucial factors for determining the chain’s Carbon Footprint.

INPUT
farm area
laying hens
eggs
chemicals in field
fertilizers in field
gasoline
electricity
water
feed (mixed grain)
cardboard box for 4 eggs

QUANTITY

UNIT

11
1000
151475
/
440
712
/
561
0.13
0.02

ha
n
eggs/yr
kg/yr
q/yr
kg/yr
kWh
m3/yr
kg/head/day
kg

NOTES
1.4 ha for hen breeding
around 151 eggs/yr per hen
no chemicals used
poultry manure
for feed production and livestock management
water is heated burning woods produced within the farm
for livestock watering
average quantity; self-production in part
recycled paper

[Visit to the Presidium] A number of photographs taken during the visit to the Cascina Santa Brera to collect inventory
data and information to understand the philosophy, history and characteristics of the farm, by speaking with Irene Di
Carpegna and her staff.
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SHEET FOR THE CASCINA
EGGS

Producer: Cascina Santa Brera

Description: Rearing of laying hens and egg production

FU: four eggs (240 g)
Result: 530 g CO2-eq

Fig.1 Location of Cascina
Santa Brera in San Giuliano
Milanese (MI).
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PIEMONTESE CATTLE PRESIDIUM: SYMBIOTIC AGRICULTURE.
[Location] Piemontese cattle farm of Carlo Isaia in San Pietro del Gallo (CN) i.e. Cascina Zumaglia. The meat is
processed at the facility of La Granda SrL in Genola (CN).
[Farm Operation] The Presidium involves Piemontese cattle meat produced on one of the farms that supply the La
Granda (CN) processing and distribution plant. The activity involves the management of 112 animals, comprising 55
calves, 55 cows and 2 bulls. The calves stay with their mother until they are weaned, approximately 7 months, after
which they are fattened up, in a cowshed, for 8 months. They are then slaughtered at 15-16 months. For the first 7
months of life, the calves are fed almost exclusively on their mother’s milk, supplemented by a small amount of bought-in
cereal mix. From 7 to 15 months, the calves are fed hay, produced on the farm, and the cereal mix. However, during the
year the cows are reared for around 8 months in the meadow, where they feed mainly on grass supplemented by hay
and cereal mix, and in cowsheds for 4 months, where they are fed hay supplemented with cereal mix. Once the cows
have reached the end of their working life, at around 9 years of age, they are slaughtered (beef line). Around 45 calves
(weight ranges from 510 to 570 kg) and approximately 10 cows (average weight of 600 kg) are slaughtered in one year.
One distinctive feature of the farm is that yeast is included in the feed to make it more digestible and to reduce enteric
fermentation, and mycorrhizas are used to cultivate meadows, which naturally increase the productivity of the fields.
These measures are part of a “symbiotic agriculture” program, supported by La Granda for its farms.
[Functional Unit] The life cycle assessment (LCA) monitored the Piemontese meat production chain as a whole,
considering the processes of feed production, rearing, processing and packaging. The assessment also considers
biogenic emissions generated by animal waste. The Carbon Footprint calculated by means of the LCA refers to a 200 g
veal or beef hamburger (FU).
[Carbon Footprint of Piemontese meat] Two different Carbon Footprints were established for the veal and beef lines,
with very similar results. The total Carbon Footprint for one 200 g Piemontese veal hamburger is 3.43 kgCO2-eq
(equivalent to the emissions generated in a car journey of around 9.5 km). The details of the results show that emissions
related to the farm’s activities (e.g. consumption of diesel for cultivation of pasture and cowshed management,
production and transport of purchased feed, electricity for the cowshed, straw transport, consumption of water and
electricity for processing), equal to 0.45 kgCO2-eq, account for 13% of the total. The remaining 87% of impacts
(2.98 kgCO2-eq) arise from enteric fermentation and management of waste (biogenic emissions). The Carbon Footprint
for one 200 g Piemontese beef hamburger is 3.44 kgCO2-eq (equivalent to the emissions generated in a car journey of
around 9.5 km). The details of the results show that emissions related to the farm’s activities (e.g. consumption of diesel
for cultivation of pasture and cowshed management, production and transport of purchased feed, electricity for the
cowshed, straw transport, consumption of water and electricity for processing), equal to 0.36 kgCO2-eq, account for 10%
of the total. The remaining 90% of impacts (3.08 kgCO2-eq) arise from enteric fermentation and management of waste
(biogenic emissions). Biogenic emissions for both production lines are rather low as a result of the addition of yeast to
the animals’ feed and the grass and hay-based diet, for which the farm is self-sufficient.
[Traditional vs industrial production] The Carbon Footprint of one Piemontese veal or beef hamburger (3.43 and
3.44 kgCO2-eq, respectively) is around 26% lower than hamburgers produced by conventional farms (4.64 kgCO2-eq).
The production of a Piemontese veal or beef hamburger generates low impacts, with avoided emissions equal to
approximately 1.2 kgCO2-eq for each 200 g hamburger (i.e. emissions generated in a car journey of 3.34 km).
Comparison with conventional farms shows that, excluding biogenic emissions, the impacts related to running the farm’s
veal and beef lines (0.45 and 0.36 kg CO2-eq, respectively) are much lower than the values found in other farms (2.27 kg
CO2-eq), owing to the use of industrial feeds and energy consumption in the cowsheds in which the animals are reared
for most of the year.
[Carbon Footprint Offset] In terms of the theoretical offset of greenhouse gas emissions, considering the absorption of
the plant ecosystems (fodder and arable land) on the farm (61.65 tCO2), the results show that the total emissions
(377 tCO2-eq) are offset 16% by carbon uptake, with residual emissions of 315 tCO2-eq.
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[Inventory data extract] The Table shows a selection of inventory data that characterize Piemontese cattle rearing
and are crucial factors for determining the chain’s Carbon Footprint.

INPUT

QUANTITY

UNIT

farm area
heads per year
average weight
carcass yield
slaughtering age
chemicals in field
fertilizers in field
gasoline
electricity
water

22
112
540
68
16
/
4600
3440
1785
800

ha
n
kg/head
%
months
kg/yr
q/yr
kg/yr
kWh
m3/yr

feed (grain mix)

1+5.5

kg/head/day

feed (hay)

2+2

kg/head/day

dist. to slaughterhouse

25

km

NOTES
referring to feed production area
55 calves and 55 veal
510-570 kg
meat+bone
about 15-16 months, depending on weight
no chemicals used
cattle manure self-production
for feed production and livestock management
for livestock management
for livestock watering
1 kg until 7th month + 5.5 kg from 7th to 16th month; from
local producers
2 kg until 7th month + 2 kg from 7th to 16th month;
self-production
near to Cuneo

[Visit to the Presidium] A number of photographs taken during the visit to Carlo Isaia’s farm to collect inventory data
and information to understand the philosophy, history and characteristics of the farm, by speaking with Carlo. For the
processing phase, the La Granda facility in Genola (CN) was visited.
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PIEMONTESE SHEET
PIEMONTESE MEAT

Producer: Carlo Isaia

FU: 200 g hamburger

Description: Rearing of Piemontese cattle and meat production (La Granda)

Result: 3.4 kg CO2-eq

Fig.1 Location of the
farm in San Pietro del
Gallo (CN).
3.50

• electricity

3.00
• cattleshed materials
• water

manure management
- 1.50
• enteric fermentation

1.00

• diesel and transport

0.50
0.00
feed production

livestock management
processing

slaughtering/meat

• products
for
cultivation

Fig. 2 Carbon Footprint

5.00

3.50

• slaughtering/me
at processing

O 2.50
2.00

• livestock
management

1.50

1.00
* feed production
0.50

Fig. 3 Presidium vs Industrial

0.00
La Granda
veal

conventional

Indaco2 srl – Via Roma 21B, 53034 Colle Val d’Elsa (SI) - Tax code/VAT no. 01352070526 – T/ +39 3335885601; +39 3471137901 – e-mail/
info@indaco2.it

REPORT Carbon Footprint of Slow Food Presidia
31/07/2017
Page: 32 of 36

PODOLICA CATTLE PRESIDIUM: A CACIOCAVALLO LOOKING FOR AN
IDENTITY.
[Location] Francesco Pecorelli’s Podolica cattle farm is in Monticello on Sirino mountain near Rivello (PZ) in Basilicata.
[Farm Operation] The farm has 100 Podolica cows, which are reared wild. The traditional farm produces meat (Podolica
veal) and milk (for caciocavallo, manteca and ricotta cheese). The cows’ diet mainly consists of grass and is
supplemented, only in the winter months, with a cereal mix specific to the breed and hay, which is purchased from third
parties. Milking, which is done by hand, takes place in spring, with 50/70% of milk used for cheese production and the
rest left for calves’ milk. In total, 8 liters of milk, with a cheese yield of 10%, is collected from each cow every day.
Cheese production is rather laborious and complicated. The milk is put in a tin-plated copper container that is heated on
a gas stove to a temperature of 30-35°C, then it is transferred to a wooden vat to which the rennet is added. After around
30-40 minutes, the curds form, which are then broken up. After resting for around 15/20 minutes, the whey, which
separates off, is placed into the “caccavo” vat and heated again to a temperature of 45-48°C. The curds are broken up
again and the whey starter (from the previous day’s production) is added. The whey at 45°C is re-added to the curds and
it is all stirred with a wooden utensil known as a “ruotolo”. The curds are now in the shape of little balls and are heated to
a temperature of 48°C. The whey is removed once again and placed in the caccavo, until the curds solidify again. The
whey is heated to 60°C. Once it reaches 60°C, some of the whey is poured again into the wooden vat in which the curds
are placed and enough is poured in to cover the curds by two or three centimeters. The curds covered by the whey is left
to stand for around 1 to 2 hours. The curds are then removed from the vat and placed on a steel table and cut in half.
When the excess whey has run off, the curds are ready for processing. The curds are next cut into pieces and place in a
smaller wooden tub. Water at 90-95°C is added and the curds are worked by hand, stretching them until they form the
typical caciocavallo or scamorza shape. The finished products are immediately plunged into cold water for around three
hours. When the caciocavallo is cold, it is moved to preprepared brine, where it remains for around a day and a half (12
hours for each kg of product). To make sure that the solution is always saturated with salt, a basket filled with salt is
placed in the tub. After brining, the caciocavallo is dried for two or three days until it takes on a golden color and it is then
transferred to the ripening room. Ripening takes 60/70 days in a cool, dry room. After ripening, the 2 kg cheese are
placed into cardboard boxes and sold.
[Functional Unit] The caciocavallo production process is divided into three phases: #1 feed production; #2 rearing,
which also includes enteric fermentation and waste management; #3 processing of the milk into cheese and ripening.
The functional unit (FU) is a 2 kg Podolica caciocavallo.
[Carbon Footprint of Caciocavallo Podolico Lucano] The results show impacts equal to 18.46 kgCO2-eq for a ripe
2 kg Caciocavallo Podolico Lucano (equivalent to the emissions generated in a car journey of around 26 km). The results
were reported in detail (Fig. 2) to show the critical processes and any potential mitigation actions. 95.3% of emissions are
related to phase #2 and 4.70% to phase #3. Phase #1 includes emissions related to animal waste (67.1% of the total
value). Diet has a negligible impact because the cows feed exclusively on non-sown grass. In particular, the impacts
relating to phase #2 are due to enteric fermentation (26.7% of the total value) and a minimal proportion to consumption of
diesel and straw for management of night shelters. The input with the greatest impact in phase #3 is electricity (4.6% of
the total value). In general, emissions relating to running the farm (e.g. Diesel, methane, electricity) account for a minimal
contribution (6.2%) to the total impact, which is mainly due to biogenic emissions (93.8%).
[Traditional vs industrial production] The results obtained were compared with data in the international literature (Kim
et al., 2013; Gonzales Garcia et al. 2013; Van Middelaar et al. 2011; Kristensen et al., 2015). Values range from 8.5 to
12.4 kgCO2-eq for 1 kg of cheese. The result obtained for the Presidium (9.23 kgCO2-eq) is among the lowest values in
the literature (12% less than the average value in the literature).
[Carbon Footprint Offset] Considering the absorption by plant ecosystems on the farm (carbon uptake), estimated to
be equal to 954 tCO2/year, the results show that total emissions for Caciocavallo production on Francesco Pecorelli’s
farm (368 tCO2eq) are fully offset, with a surplus of 587 tCO2.
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[Inventory data extract] The Table shows a selection of inventory data that characterize the rearing of Podolica cattle
and production of Caciocavallo and are crucial factors for the determination of the chain’s Carbon Footprint.

INPUT
farm area
cows per year
milk per cow
milk/cheese yield
cheese produced
cheese wheel weight
chemicals in field
fertilizers in field
gasoline
methane
electricity
water
feed (grain mix)
feed (hay)

QUANTITY

UNIT

176
100
73600
10
7360
2
/
/
860
0.6
6300
494
2
5.5

ha
n
L/yr
%
kg/yr
kg
kg/yr
q/yr
kg/yr
m3/yr
kWh/yr
m3/yr
kg/head/day
kg/head/day

NOTES
feed production, grazing and forest land
cows for milk production
736 L/cow per yr
10 L milk for 1 kg of cheese

no chemicals used
for feed transportation and farm management
for cheese production
for cheese production
from river
for 3 months
for 3 months

[Visit to the Presidium] A number of images to understand the philosophy, history and characteristics of the farm. The
LCA was drafted by Valeria Grippo, under the supervision of Elena Neri, for her master’s thesis at the University of
Siena.
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PODOLICA SHEET
CACIOCAVALLO PODOLICO LUCANO

Producer: Francesco Pecorelli

Description: Rearing of Podolica cattle and production of Caciocavallo Podolico Lucano

FU: 2 kg cheese
Result: 18.46 kg CO2-eq

Fig.1 Location of the
Pecorelli farm in
Rivello (PZ).

electricity and methane
12.00
• water

manure management

8.00

enteric fermentation

diesel and transports

2.00

0.00
feed production

livestock management
packaging

processing and

• products for cultivation/
cheese production

Fig. 2 Carbon Footprint

cheese production and

• livestock management

• feed production

Fig. 3 Presidium vs Industrial
Caciocavallo Podolico
conventional cheese

Indaco2 srl – Via Roma 21B, 53034 Colle Val d’Elsa (SI) - Tax code/VAT no. 01352070526 – T/ +39 3335885601; +39 3471137901 – e-mail/
info@indaco2.it

REPORT Carbon Footprint of Slow Food Presidia
31/07/2017
Page: 35 of 36

CONCLUSION
The team of researchers from Indaco2, which was launched as a spin-off of the University of Siena, carried out an
analysis of the life cycle of Slow Food Presidium products from the agri-food and animal husbandry sectors The
procedure involved visiting farms and a thorough inventory analysis of all processes in the life cycle of a product,
including cultivation, rearing techniques, processing and packaging. In the case of rearing, the analysis also considered
biogenic emissions generated by enteric fermentation and animal waste. The data obtained were compared with similar
conventional production using data from the international literature.
The results obtained from life cycle analysis are striking. The Carbon Footprint values found for the Presidium products
analyzed were always lower than similar conventional products:
- with regard to beef, for a 200 g Maremmana or Piemontese hamburger, greenhouse gas emissions into the
atmosphere are equal to 3.2-3.4 kgCO2-eq, 30% lower than the average for conventional cattle rearing (4.6 kgCO2- eq);
- with regard to pork, for 100 g of matured Mora Romagnola cured ham, emissions are 0.75 kgCO2-eq, 16% lower than
conventional production using large white pigs (0.9 kgCO2-eq);
- with regard to sheep’s milk and cow’s milk cheese, for a 500 g wheel of Vastedda, emissions are 2.13 kgCO2-eq, 64%
lower than the average for pecorino produced by means of conventional intensive farming (6 kgCO2-eq); for a 2 kg wheel
of Macagn (3 kgCO2-eq), emissions are 83% lower (the average in the literature for similar cheeses is 17.7 kgCO 2-eq);
and for an 18.5 kg Podolica Caciocavallo emissions are 12% lower (the average in the literature for cheese produced in
a similar way is 20.9 kgCO2-eq).
- with regard to eggs, emissions for four eggs produced on the Cascina Santa Brera poultry farm (0.52 kgCO2-eq) are
approximately 37% lower than other conventional products (0.82 kgCO2-eq);
- with regard to fruit and vegetables, the emissions generated for the production of one kg of apples in Verner
Andersen’s Presidium in Denmark are equal to 56 gCO2-eq, compared with 300 gCO2-eq for comparable production.
Even the impact of apple juice production (300 gCO2-eq per L bottled)is 75% lower than conventional production;
- with regard to extra virgin olive oil, the Milenario oil production chain in Spain generates emissions equal to
1.51 kgCO2-eq for every 0.5 L bottle, a value that is 28% lower than the average of industrial products (2.1 kgCO2-eq);
- with regard to chicken, the Alsace Black Chicken production chain generates emissions equal to 4.84 kgCO2-eq per
kilogram of meat, a value that is 10% lower than the European average (5.4 kgCO2-eq).
These results are indicative of a particularly carefully planned way of running Slow Food Presidium farms (including
animal feed production). In all cases, the use of non-intensive cultivation and rearing techniques (with animals managed
on a semi-wild basis and limited time in stables) provides a number of good practices to mitigate the impacts that help to
further characterize product quality.
It is now known how rearing livestock, especially for meat production, generates more environmental impacts than other
forms of food production. Limiting consumption of such products, as a dietary habit, is certainly the most obvious
solution. In any case, animal husbandry products are an essential part of our diet and it is definitely desirable to choose
quality products, such as Presidium products. The extensive animal husbandry techniques of Presidia, which follow
natural practices, based on pasture and feed grown on (non-industrial) farms, guarantee better animal welfare
conditions, positive effects for our health (as well as for taste) and, additionally, as demonstrated by the results presented
here, less pressure on the environment and on resources.
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PARTICIPATION IN EVENTS AND PRESENTATIONS
The results of the environmental development of Slow Food Presidia by Indaco2 have been presented on various
occasions, including:
- Salone del Gusto / Terra Madre. “Qual l’impronta ecologica degli allevamenti dei Presìdi?”, Turin 23/10/2014;
- Slow Food Theatre, Milan Expo 2015. “Qual l’impronta ambientale degli allevamenti dei Presìdi”, Milan 01/07/2015.
- Slow Cheese. “Tracciare l’intera filiera produttiva in termini di impronta ambientale: l’etichetta narrante dei Presìdi
si arricchisce di un nuovo racconto”, Bra 18/09/2015
- RuminOmics Regional Workshop. “From Farm to fork: the hidden impact of breeding systems through a life cycle
perspective”. PTP Science Park, Lodi, 5/10/2015.
- International conference LCA for feeding the planet and energy for life. “Sustainability in breeding farms: the case of the
Maremmana beef”. Stresa, 06-07/10/2015.
- “Geo&Geo” – RaiTre, 7/10/2015: https://www.facebook.com/indaco2.it/videos/1618074921774459/
- CLIMAPP workshop: Sistemi pastorali appenninici: sostenibilità ambientale ed adattamento ai cambiamenti climatici.
“Analisi dell’impatto delle filiere di allevamenti convenzionali vs quelli estensivi”. UNICAM, Camerino, 19/04/2016
- X Convegno della Rete Italiana LCA 2016 "Life Cycle Thinking, sostenibilità ed economia circolare". “Valorizzazione
ambientale e socio-economica del Caciocavallo Podolico Lucano”. Ravenna 23-24/06/2016.
- “Indovina chi viene a cena – anteprima Report” – RaiTre, 5/06/2017: http://www.indaco2.it/wpcontent/uploads/2017/06/IND_raitre.m4v
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