
ABSTRACT

The Protected Designation of Origin (PDO) label of 
the European Union safeguards and guarantees top-
quality traditional agri-food products that must be 
manufactured in a specific region according to tradi-
tional production methods. Production specifications of 
PDO cheeses are often focused on the cheese-making 
process and lack information on the dairy farming sys-
tem that is upstream of the chain. This case study aimed 
to analyze and cluster the dairy farms that supply milk 
to the chain of Asiago, an internationally known PDO 
cheese of northeastern Italy. A large survey involving 
all of the cheese factories of the Asiago PDO chain 
was made in 2017. Each cheese factory submitted a 
questionnaire to its supplying dairy farmers concerning 
(1) farm facilities and herd management and (2) feed-
ing program of lactating cows. Results from 517 farms 
were processed; there were 67 ± 27% (mean ± standard 
deviation) respondents per cheese factory. Four clusters 
of dairy farms were identified by hierarchical cluster-
ing analysis. Cluster 1 (8% of the surveyed farms) and 
cluster 2 (22%) are small in size and low in yield, rep-
resenting the traditional milk production system; farms 
are mainly located on mountains or hills and have 
autochthonous dual-purpose breeds mostly housed in 
tiestall barns. By rearing cattle of endangered breeds 
and feeding cows primarily with forages produced on-
farm together with the use of pasture, these clusters, 
and especially cluster 1, have shown to provide essen-
tial ecosystem services for landscape and biodiversity 
preservation in the alpine areas. Clusters 3 and 4 (34 
and 36% of the surveyed farms, respectively) gather 
medium-scale farms mainly located in the lowland 
that operate according to modern management and 
housing systems and rear high-producing dairy cows. 
These cows are mainly fed total mixed rations based 

on corn silage, but the dietary forage: concentrate ratio 
is kept relatively high, as farmers are more interested 
in producing high-quality milk for cheese-making than 
pushing for yield. Regardless of the cluster allocation, a 
considerable cow longevity, which is a recognized “ice-
berg indicator” of cattle well-being, was highlighted. 
This study showed that different farming systems may 
lay behind a single PDO cheese. The knowledge of 
their characteristics is important to reinforce the PDO 
production specifications as well as to distinguish and 
protect niche products that come from specific groups 
of farms that provide essential ecosystem services.
Key words: dairy cow, Asiago cheese, protected 
designation of origin, farming system

INTRODUCTION

The Protected Designation of Origin (PDO) is 
a label created by the European Union to promote 
and protect agricultural food products produced and 
manufactured in a specific geographical area using local 
ingredients and a recognized methodology (European 
Commission, 2012). The PDO labeled foodstuffs are 
high-quality products strictly linked to local traditions 
with rigorously defined specifications for their produc-
tion processes. The European Union has assigned the 
PDO label to more than 180 cheeses that represent 
a relevant share of the global cheese market. Italy is 
the country with the largest number of registered PDO 
cheeses, which include 50 different varieties (DOOR, 
2018). Among those made from cow milk, Asiago is the 
fourth most produced PDO cheese at the national level, 
with about 21,000 t produced and 1,700 t exported in 
2017. The United States, Switzerland, Australia, Ger-
many, and France are the main importing countries of 
Asiago PDO cheese (Clal, 2018).

Asiago PDO is a semi-cooked, semi-hard cheese that 
originates from a mountainous dairy-farming area lo-
cated in a plateau of the Italian Eastern Pre-Alps. The 
Asiago PDO cheese-making process is described and 
protected “from farm to fork” by an official regulation 
(Consortium for the Protection of Asiago Cheese, 2006) 
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that sets the geographical area of milk origin and the 
specific guidelines for cheese production. As with many 
other PDO cheeses, Asiago PDO production specifica-
tions do not deal with the farming system upstream of 
the cheese production chain, with only a few indica-
tions addressed to ban some specific by-products from 
the cows’ feeding programs. It is well known, however, 
that cattle breed and management practices may af-
fect milk composition as well as the nutritional and 
organoleptic profile of dairy products (De Marchi et al., 
2008; Larsen et al., 2010; Gulati et al., 2018). So far, 
several authors have studied the cheese-making process, 
the main quality traits (Schievano et al., 2008; Cozzi 
et al., 2009; Balzan et al., 2013), and the sustainability 
(Dalla Riva et al., 2018) of Asiago PDO cheese, but 
no data are available in the literature to describe the 
farming systems that are upstream of the cheese chain. 
To fill this gap, the present study aimed to identify and 
cluster the type of farms that supply milk to the Asiago 
PDO chain. Such information is essential to plan for 
any improvement to the cheese quality, to identify the 
existence of particular niches of product, as well as to 
gather information about specific indicators of cow wel-
fare. Moreover, it could be useful to support the fight 
against illegal PDO cheese imitations, as Asiago is one 
of the most plagiarized cheeses around the world. The 
approach proposed in this study for Asiago cheese can 
also be applied to other PDO products.

MATERIALS AND METHODS

Data Collection

A large survey was carried out in 2017 in collabora-
tion with the Consortium for the Protection of Asiago 
Cheese and involved all of the 22 cheese factories that 
produce Asiago PDO. A specific questionnaire was cre-
ated and divided into 2 main sections: (1) farm and 
herd management description and (2) feeding program 
of lactating cows. The first section included 10 ques-
tions on farm location, herd size, cattle breed, average 
age at first calving, average number of lactations, aver-
age milk yield per lactation, housing system, feeding 
system, milking system, and the use of pasture. The 
second section addressed the feed composition of the 
average diet provided to the lactating cows. Type and 
amounts of forages and concentrate feeds were recorded 
to calculate the total DM of the diet. The list of ques-
tions, the answer options, and the classification of the 
variables used for the following statistical analysis are 
reported in Table 1. Each cheese-factory manager was in 
charge of distributing and collecting the questionnaires 

from his supplying dairy farmers. The questionnaires 
were filled in from January to March 2017, and all of 
the information gathered referred to the year 2016.

Statistical Analysis

Statistical analysis was performed using R version 
3.4.4 (R Core Team, 2018). Farms were classified based 
on data from the first section of the questionnaire. 
The dimension of features (quantitative and qualita-
tive variables) was reduced using a clustering approach 
(ClustOfVar R package; Chavent et al., 2012) and new 
synthetic variables were calculated that represented the 
new matrix of data for further analyses. The optimum 
number of clusters was determined using the stability 
of partition criteria. Eigenvalues were calculated (Fac-
toExtra R package) and the principal components with 
eigenvalues >1 were retained for the hierarchical cluster 
analysis of the farms (FactoMineR R package; Lê et al., 
2008). Clusters were characterized and compared using 
means and standard deviations for continuous variables 
or frequencies in the case of binomial variables. For 
continuous variables, differences between clusters were 
estimated using a one-way ANOVA and post hoc pair-
wise comparisons were performed using Tukey’s cor-
rection. For categorical variables, differences between 
clusters were estimated by chi-square test. The level of 
significance was set at P < 0.05. 

RESULTS

Questionnaires were filled in from 540 dairy farms of 
the Asiago PDO cheese chain, representing about 69% 
of the overall farms involved in the supply chain, with 
an average percentage of respondents per cheese fac-
tory of 67 ± 27% (± SD). Twenty-three questionnaires 
were discarded due to incomplete filling; thus, the final 
database included data from 517 dairy farms (about 
66% of the overall farms of the supply chain).

The ClustOfVar analysis generated 5 synthetic vari-
ables from the original data corresponding to the fol-
lowing original features: (1) number of cows, average 
milk yield per lactation; (2) average age at first calving, 
percentage of Italian Simmental cows; (3) percentages 
of Italian Brown and Holstein cows; (4) percentage of 
local breeds; and (5) farm location, housing system, 
feeding system, milking system, and use of pasture. 
The principal components of the new synthetic matrix 
revealed that only the first 2 dimensions accomplished 
the criteria of eigenvalue >1, which explained ~51% of 
the total variance. The hierarchical clustering analysis 
identified 4 clusters of dairy farms referred to as C1, 
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C2, C3, and C4, including 42 (8.1%), 114 (22.1%), 175 
(33.8%), and 186 (36.0%) farms, respectively.

Cluster 1: Small-Scale Traditional Mountain  
and Hill Farms 

Farms of C1 (n = 42, 8.1% of the total sample) had 
the smallest herd size and reared mainly Italian Sim-
mental, Italian Brown, and local dual-purpose breed 
cows. This cluster had the lowest percentage of Italian 
Holstein cows in comparison with all of the others (P < 
0.05; Table 2). Farms were mostly located on mountains 
and hills (62%); tiestall was the predominant housing 
system (81%), and milking was performed at the stall 
by pipeline system (81%; Figure 1). Most farms (79%) 
used a traditional feeding system with a separate provi-
sion of forages and concentrates (Figure 1C). Summer 
grazing was used by 48% of the farms (Figure 1E). 
The average age at first calving was the highest among 

all the clusters (P < 0.05), whereas cow longevity (as-
sessed by the average number of lactations) was similar 
to C2 but higher than C3 and C4 (P < 0.05; Table 3). 
The average milk yield per lactation was also similar 
to C2 but lower than C3 and C4 (P < 0.05; Table 3).

The average daily ration for cows provided the lowest 
amount of total DM per cow compared with the other 
clusters (P < 0.05) and had the highest percentage of 
forages (>70% of DM; P < 0.05; Table 4). Local grass 
and legume forage represented almost 76% of the whole 
forage fraction, whereas the use of corn silage was very 
limited (P < 0.05; Table 4). Pasture grazing had the 
highest share of the total dietary DM compared with 
the other clusters (P < 0.05; Table 4). A commercial 
energy premix was the main ingredient of the concen-
trate fraction. The use of corn and other cereals was 
limited compared with C3 and C4 (P < 0.05), and the 
inclusion of protein premix was the lowest compared 
with all other clusters (P < 0.05; Table 4).
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Table 1. Questions submitted to the farmers and classification of the variables considered in the study

Questions (variables)  
Answer options 
(categories)  Description  

Type of 
variable

Farm description    
 1 Farm location Mountain/hill Above 300 m above sea level Binomial
 Lowland Below 300 m above sea level  
 2 Herd size  Number of cows Continuous
 3 Breed reared Italian Holstein  Continuous
 Italian Brown   
 Italian Simmental   
 Local breeds Rendena, Alpine Grey and Burlina (Italian dual-

purpose breeds)
 

 Other breeds Cross-breed and other less frequent dairy pure-breed  
 4 Average age at first calving  Referred to the year 2016 Continuous
 5 Average number of lactations  Referred to the year 2016 Continuous
 6 Average milk yield/lactation  Referred to the year 2016 Continuous
 7 Housing system Tiestall  Binomial
 Loose housing Cubicles or deep litter  
 8 Feeding system Traditional Forages and concentrates administered separately Binomial
 TMR   
 9 Milking system Milk pipeline  Binomial
 Milking parlor   
 10 Use of pasture Yes Pasture grazing for at least 100 d/year Binomial
 No No pasture  
Diet composition    
 11 Total DM  Dry matter of a daily ration for one cow Continuous
 12 Forages (% of total DM) Corn silage  Continuous
 Alfalfa forage Alfalfa hay, alfalfa silage, alfalfa packed hay Continuous
 Grass and legume 

forage
Meadow hay, grass hay, ryegrass hay, straw, packed 
hay, ryegrass silage, wheat silage, sorghum silage, 
other silages

Continuous

 Pasture grazing Fresh grass Continuous
 13 Concentrates (% of total DM) Corn and cereals Corn grain, corn meal, corn steam-flaked, high 

moisture corn, other cereals meal
Continuous

 Soy and other 
protein sources

Full fat soybean and soybean meal, wheat bran, 
cotton seeds, sunflower meal, flax seeds, corn gluten 
feed

Continuous

 Energy premix Commercial energy premix, dried beet pulp Continuous
 Protein premix Commercial protein premix Continuous
 Supplements Molasses, glycerol, salt, limestone, commercial 

mineral and vitamin premix
Continuous
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Cluster 2: Small-Scale Mountain and Hill Farms 

Farm location, herd size, housing system, feeding 
and milking systems, and use of pasture of C2 farms 
(n = 114, 22.1% of the total sample) were similar to 
those of C1, but Italian Holstein cows replaced local 
dual-purpose breeds (Table 2; Figure 1). Age at first 
calving had an intermediate value compared with that 
observed in the other clusters (P < 0.05), whereas the 
number of lactations and the milk yield per lactation 
were similar to those observed in C1 (Table 3).

The average daily ration DM provided to C2 cows 
increased compared with C1 (P < 0.05) and was similar 
to that of C3 and C4 (Table 4). Diet composition dif-
fered from that of C1 only for a lower proportion of 
pasture grazing (P < 0.05) and a higher inclusion of 
protein premix (P < 0.05), which are similar to those 
recorded for C3 and C4 (Table 4).

Cluster 3: Medium-Scale Lowland Farms 

Herd size of farms in C3 (n = 175, 33.8% of the 
total sample) was more than double of that in C1 and 
C2 (P < 0.05; Table 2). Farms were mostly located in 
the lowland (73%), and cows were mainly loose-housed 
(61%) in barns equipped with a milking parlor (59%; 
Figure 1). Italian Holstein was the predominant breed 
type (Table 2). Total mixed ration was the main feed-
ing system (73%), and the use of pasture was fairly rare 
(19%; Figure 1). Both age at first calving and average 
number of lactations were lower than those observed for 
C1 and C2, but the average milk yield per lactation was 
higher (P < 0.05; Table 3). There were no differences 
between C3 and C4 for the same characteristics.

The total amount of dietary DM provided to the 
cows was similar to that of C2 and C4, but there was a 
lower inclusion of forages compared with C2 (P < 0.05; 
Table 4). Grass and legume forage was the main rough-
age of the diet, covering approximately one-third of the 
total DM, but it was included at a lower amount than 

in C1 and C2 diets (P < 0.05; Table 4). Moreover, C3 
had the highest inclusion of corn silage compared with 
the other clusters (P < 0.05; Table 4). Regarding the 
concentrates, C3 diet had a higher percentage of corn 
and cereals and protein premix compared with both C1 
and C2 (P < 0.05; Table 4).

Cluster 4: Medium-Scale Holstein Lowland Farms 

Farm features, feeding and milking systems, repro-
ductive performance, and milk yield of C4 (n = 186 
farms, 36.0% of the total sample) were similar to those 
of C3, but almost the whole herd consisted of Italian 
Holstein cows (Tables 2, 3, and 4; Figure 1).

DISCUSSION

The PDO label is a fundamental tool of the European 
Union to safeguard and protect traditional and unique 
agri-food products. Because the official specifications 
of PDO cheeses strictly define the geographical area of 
production and the cheese manufacturing process, but 
set only minimal obligations for the farming systems 
that are upstream of the cheese chain, this case study 
aimed at providing, for the first time to our knowledge, 
a specific analysis of the dairy farming system that is 
upstream of a widely known PDO cheese, such as the 
Italian Asiago. Through a large survey involving all 
cheese factories of the Asiago PDO chain, we gathered 
and analyzed data from more than 500 dairy farms that 
supply milk to the Asiago PDO cheese chain to cluster 
them according to the herd size, cattle breed, manage-
ment, and feeding program.

Farming System

The results of this study highlighted that different 
farming systems may operate behind a standardized 
cheese-making process of a PDO labeled product. In 
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Table 2. Herd size and distribution of the breeds reared among clusters of dairy farms under the Asiago PDO1 cheese chain (overall n = 517)

Characteristic

Cluster 1 
(n = 42)

 

Cluster 2 
(n = 114)

 

Cluster 3 
(n = 175)

 

Cluster 4 
(n = 186)

Mean SD Mean SD Mean SD Mean SD

Cows (n) 26b 17  33b 25  67a 65  69a 84
Breed (%)            
 Italian Holstein 9d 19  48c 36  77b 31  93a 15
 Italian Brown 24a 37  21a 34  9b 22  3c 9
 Italian Simmental 29a 36  24a 31  4b 9  1b 5
 Local breeds 32a 42  1b 5  0b 1  0b 1
 Other breeds 6a 18  6a 15  10a 22  3b 10
a–dMeans within a row with different superscripts differ (P < 0.05).
1PDO = Protected Designation of Origin.
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Figure 1. Description of the clusters of farms under the Asiago PDO cheese chain according to (A) farm location, (B) housing system, (C) 
feeding system, (D) milking system, and (E) use of pasture. Fractions of the same color with different letters (a, b) differ (P < 0.05). Cluster 1 
= 42 farms; cluster 2 = 114 farms; cluster 3 = 175 farms; cluster 4 = 186 farms. PDO = Protected Designation of Origin.
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the specific case of the Asiago PDO cheese, 4 clusters 
of dairy farms were identified.

Clusters 3 and 4 were predominant (70% of the farms 
involved in the survey) and represent the conventional 
lowland farming systems. These were modern, medium-
sized farms with loose housings and a higher milk yield 
that is consistent with the dominant presence of the 
Italian Holstein cows. The lowland location and the 
choice of a high-producing dairy breed fully justify the 
limited use of both transhumance and summer graz-
ing by these farms compared with the mountain and 
hill farms of C1 and C2 (Zendri et al., 2013). Average 
age at first calving and number of lactations recorded 
for C3 and C4 farms are respectively lower and higher 
than the reference values of 27 mo and 2.3 lactations 
reported at the national level by the Italian Holstein 
herdbook (AIA, 2017), thus suggesting a satisfactory 
management and welfare status of the cows belong-
ing to these clusters. In fact, longevity (expressed as 
number of lactations) is considered an “iceberg” indica-
tor of animal welfare (Bruijnis et al., 2013; Heath et 
al., 2014), and a lower age at first calving is linked 
to a higher lifetime daily milk yield (Eastham et al., 
2018). The average milk yield per lactation of both C3 

and C4 cows is lower than the reference milk yield of 
the Italian Holstein breed at the national level (9,609 
kg; AIA, 2017). Farmers of the Asiago PDO chain are 
likely more interested in producing high-quality milk 
for cheese-making than in pushing for yield.

Despite being part of the same cheese chain, herd 
size, cattle breed, and farm management differed 
substantially in C1 and C2 farms, which were located 
mainly on mountains and hills. These farms were 
smaller in size than those of C3 and C4, with a pre-
dominance of tiestalls and separate feeding of forages 
and concentrates. In these clusters, a relevant percent-
age of high-producing Italian Holsteins was replaced 
by less-productive dual-purpose breeds that better cope 
with the harsh alpine environment ( Cozzi and Biz-
zotto, 2004; Sturaro et al., 2013; Zendri et al., 2013). 
Despite its small size, C1 in particular represents the 
typical dairy farming system from which the Asiago 
PDO cheese originated. Moreover, it was a reservoir of 
cattle biodiversity, as all the local breed types reared 
in these farms belong to endangered breeds, such as 
Rendena, Alpine Grey, and Burlina. These animals 
are well adapted to the typical alpine farming system 
that often uses summer grazing on sloped pastures. 
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Table 3. Average age at first calving, longevity (number of lactations), and production performances of cows among clusters of dairy farms 
under the Asiago PDO1 cheese chain (overall n = 517)

Characteristic

Cluster 1 
(n = 42)

 

Cluster 2 
(n = 114)

 

Cluster 3 
(n = 175)

 

Cluster 4 
(n = 186)

Mean SD Mean SD Mean SD Mean SD

Age at first calving (mo) 29.2a 3.9  27.7b 3.1  25.4c 2.1  25.5c 1.9
Lactations (n) 5.6a 2.1  5.0a 2.4  3.5b 1.3  3.0b 1.1
Milk yield/lactation (kg) 4,726b 1,863  5,246b 1,997  7,576a 5,581  7,768a 2,724
a–cMeans within a row with different superscripts differ (P < 0.05).
1PDO = Protected Designation of Origin.

Table 4. Typical feeding plan of cows by cluster of dairy farms under the Asiago PDO1 cheese chain (overall n = 517)

Characteristic

Cluster 1 
(n = 42)

 

Cluster 2 
(n = 114)

 

Cluster 3 
(n = 175)

 

Cluster 4 
(n = 186)

Mean SD Mean SD Mean SD Mean SD

Total DM (kg) 20.1b 1.7  21.5a 2.1  21.6a 1.9  21.7a 1.9
Forages (% of DM) 73.0a 12.3  69.8a 12.2  61.8b 13.7  60.8b 13.3
 Corn silage 6.6b 11.2  12.7b 14.2  19.9a 16.0  19.5a 15.3
 Alfalfa hay 5.3 13.6  6.3 10.4  6.4 8.8  7.8 7.4
 Grass and legume hay 55.4a 19.9  48.6a 22.3  34.0b 22.5  32.4b 20.6
 Pasture grazing 5.7a 8.5  2.2b 5.2  1.5b 4.5  1.1b 4.2
Concentrates (% of DM) 27.0b 12.3  30.2b 12.2  38.2a 13.7  39.2a 13.3
 Corn and cereals 6.6b 9.7  8.3b 9.7  14.8a 11.0  15.3a 10.0
 Soy and other protein sources 3.1 5.3  3.2 5.6  5.1 6.5  4.9 6.4
 Energy premix 15.6 11.3  14.5 14.4  12.5 16.4  13.0 17.9
 Protein premix 1.4b 3.5  3.9a 8.1  5.4a 8.6  5.5a 9.3
 Supplements 0.2 0.9  0.3 1.0  0.6 1.4  0.5 1.3
a,bMeans within a row with different superscripts differ (P < 0.05).
1PDO = Protected Designation of Origin.
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Therefore, despite being small in size and low produc-
ing, C1 farms play a key role in the provision of eco-
system services such as biodiversity conservation and 
landscape maintenance (Sturaro et al., 2013; Zendri et 
al., 2013; Battaglini et al., 2014), which are vital for 
the economic survival of mountain resorts with a high 
touristic vocation (Gios et al., 2006). Also, for C1 and 
C2, cow longevity appears as an “iceberg indicator” of a 
satisfactory welfare status (Bruijnis et al., 2013; Heath 
et al., 2014) and, considering the predominant tiestall 
housing system, cow well-being certainly benefits from 
the diffuse practice of summer grazing (Corazzin et al., 
2010; Arnott et al., 2017).

Cow Feeding Plan

The feeding plan of cows under the Asiago PDO chain 
is generally not intensive, with a forage: concentrate ra-
tio ranging from 61:39 (C4) to 73:27 (C1). The relative-
ly low concentrate intake could explain the lower milk 
yield per lactation registered in the different clusters 
compared with the average performances recorded for 
the reference breeds at the national level (AIA, 2017). 
Such a feeding system has positive effects on cow health 
and welfare by reducing the risk of subacute ruminal 
acidosis and of further diet-induced inflammations in 
the gut (Li et al., 2012; Khiaosa-Ard and Zebeli, 2018). 
Among clusters, C1 and C2 diets were substantially 
forage-based and corn silage represented only a minor 
share of their total DM. The mountain and hill loca-
tions of these farms precluded corn crop cultivation due 
to several environmental constraints such as altitude, 
soil slope, and the short vegetation season. In contrast, 
the lowland location of C3 and C4 farms was suitable 
for corn and cereals production, thus increasing farm 
availability of high-energy crops and supporting the 
choice of rearing high-producing dairy cows.

Differences in the diet composition have shown to 
affect milk and cheese lipid profiles; high-forage diets 
(especially pasture grazing) enrich milk and dairy prod-
ucts with mono- and polyunsaturated fatty acids, CLA, 
and fat-soluble vitamins such as α-tocopherol and ca-
rotenoids, whereas corn silage increases the content of 
saturated fatty acids (Dewhurst et al., 2006; Fox et al., 
2017; Segato et al., 2017). Grass and legume hay from 
local natural grassland and pasture were the main com-
ponents of C1 diets and, together with the rearing of 
autochthonous breeds, characterized the “original tra-
ditional” dairy farms of this side of the Alps (Sturaro et 
al., 2013). Such a niche of producers should be officially 
certified by the PDO labels to support their survival. 
Based on the outcomes of this study, cheese factories 
supplied by C1 farms could market their dairy products 
with the additional quality label “mountain product,” 

according to a recent regulation by the European Union 
(European Commission, 2012, 2014) that allows distin-
guishing agricultural products made in mountain areas 
within a given PDO.

Last, as the gastronomic culture of Italy and its 
agri-food products are recognized and appreciated by 
consumers all over the world, the use of geographical 
names, images, and trademarks that evoke “Italy” to 
market fake Italian products presents a severe form of 
unfair competition that damages the Italian exports 
and swindle the consumers (Carreño and Vergano, 
2016). The results of this study and the proposed ap-
proach can help reinforce the fight against illegal PDO 
cheese imitations by providing information that can be 
included in their official production specifications.

CONCLUSIONS

This case study analyzed and clustered the farming 
systems that supply milk to the chain of a PDO cheese, 
Asiago. The outcomes highlighted that diverse farm-
ing systems may operate behind a single PDO product 
and that accurate knowledge is essential to identify the 
existence of particular niches of product or to plan for 
any improvement of its quality. In the specific case of 
the Asiago PDO, the analysis revealed the presence of 
a small cluster of farms (C1) that has shown to provide 
essential ecosystem services for environment and biodi-
versity preservation in the alpine areas by rearing cattle 
of endangered breeds with feeding programs based on 
forages produced on-farm and on the use of pasture. 
Some of the information about the farming system up-
stream of the Asiago PDO dairy chain illuminated by 
this study may also support the fight against its illegal 
imitations, as Asiago is one of the most plagiarized 
cheeses around the world. From a methodological point 
of view, the analytical protocol of the present study 
might represent a benchmark for other cheese chains 
to provide a rigorous and transparent insight into their 
supplying farms. This approach has shown to be suit-
able to provide information about 2 issues of relevant 
interest for the consumers of dairy products, including 
the feeding program and the general welfare status of 
the cows.
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