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Abstract

Despite the economic importance of Protected Designation of Origin (PDO) cheeses in Italy,
little research has examined how label attributes affect price premiums. For Italian cheese
producers, especially those investing in PDO certification, understanding which attributes
generate premiums is crucial for sustainable business strategies. This study examined
attributes displayed on 420 validated cheese labels collected across Italy in 2022, focusing
on hard cheese, fresh soft cheese, and string cheese. A content analysis was conducted to
identify and categorize the attributes displayed on cheese labels. Following this, the hedonic
pricing method, supported by multiple linear regression analysis, was used to assess the
impact of these attributes—along with brand and distribution channel—on product pricing.
Our findings reveal that sustainability attributes show particularly strong effects on price
premiums. PDO certification generates significant premiums prominently for hard and
fresh soft cheeses, cow breed information for string cheese, while specialized retail channels
create higher prices for fresh soft and string cheeses. While brand–price relationships are
heterogeneous, the study provides evidence of their impact. These insights enable cheese
producers, marketers, and retailers to strategically prioritize product attributes, optimize
distribution channels, and make informed decisions about brand positioning to maximize
value in competitive cheese markets.

Keywords: protected designation of origin; sustainability attribute; hedonic price; content
analysis; food labels; market survey; price premiums

1. Introduction
Cheese production in Italy has a long tradition that has led to the creation of many

important commercial cheese varieties with significant added value [1,2]. According to
Italian Dairy Economic Consulting (CLAL) data, Italy produced around 1.2 million tons of
cheese from cow’s milk, ranking third after Germany with 2.4 million tons and France with
1.7 million tons in 2023 [3]. In 2023, the average cheese consumption per capita for Italian
consumers was 21.7 kg, which was higher than that for average EU consumers (20.5 kg) [4].
The Italian Institute for Services on the Agricultural and Food Market (ISMEA) reported
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that in the first eight months of 2024, exports of cheese and dairy products increased
significantly, by 7.6% in value and around 11.5% in volume, with very positive results
in all major outlet markets [5]. The main export products were fresh cheeses (+12.8% in
volume and +7.7% in value), Grana Padano and Parmigiano Reggiano (+10.4% in volume
and +9.5% in value), and grated cheeses (+11.1% in volume and +9.4% in value). There
was also a strong increase in cheese imports, with a rise of 8.2% in volume and 6.1% in
value, particularly for fresh and semi-hard cheeses due to increased domestic consumption.
Domestic demand for cheese is recovering (+1.1%), owing to the positive performance of
fresh cheeses (+1.6% in volume) and spreadable-type industrial products (+3.4%), which are
favored especially during the summer months due to high temperatures and convenience of
use. As for the hard cheese segment, there is substantial stability in consumption (−0.2%),
with prices still showing a positive trend. In addition, domestic consumption of dairy
products is expected to grow at a rather slow pace over the next decade (+0.1% per year)
due to increasing demand for healthy products, such as whey powder and plant-based
substitute products.

This situation suggests a gradually saturating market that contributes to high competi-
tion in the cheese industry. Consequently, cheese producers and manufacturers are trying
to differentiate their products from others. Their strategies range from registering products
as geographical indications, or GIs (e.g., protected designation of origin, or PDO, protected
geographical indication, or PGI), to implementing other food quality schemes (e.g., organic
production, mountain products) [6].

PDO cheeses are cheeses with a strong connection to their origin; from milk production
to cheese ripening, the PDO label assures consumers that every step of the production
process occurred within the geographical boundaries designated by the designation of
origin. The significance of PDO cheeses, which represent 60% of PDO and PGI products in
the Italian agri-food landscape, is reflected in their production (EUR 5.5 billion), domestic
consumption (EUR 9.3 billion), and export values (EUR 2.7 billion) [7]. These products
are primarily purchased by quality-conscious consumers, tradition lovers, informed con-
sumers, gourmets, and international tourists seeking high-quality ingredients and ethical
and environmental values [8]. Nevertheless, due to the high number of cheese products
in the Italian market, PDO cheese producers need to distinguish themselves from com-
petitors to command premium prices. Part of their strategy involves product labeling. In
such competitive environments, defining an effective product differentiation strategy is
critical and has significant economic implications. For Italian cheese producers, especially
those investing in PDO certification, understanding which label attributes generate price
premiums is crucial for strategic decision-making and assessing the return on investment
in certification and marketing efforts.

Labeling is an efficient tool to help producers communicate the quality of their prod-
ucts and improve consumer information about quality characteristics. In general, labels
that provide consumers with information on raw materials, production processes, areas of
origin, tradition, sustainability, sensory, and nutritional values can be effective marketing
strategies to increase cheese sales [9–13]. Recent reviews confirm that origin information
and sustainability labeling significantly influence consumer food choices, though origin
becomes less important when combined with other quality cues [14]. Similarly, ref. [15]
found that while sustainability labeling can influence purchasing behaviors, consumer
understanding is often limited, and real-world effects tend to be small, with organic label-
ing generating the highest willingness to pay. This finding underscores the importance
of examining multiple label attributes simultaneously, as their interactions may moderate
individual effects on consumer valuation.
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While previous research has examined consumer perceptions of cheese attributes [9–11],
some studies have explored price determinants for other food products [16–18], and one
study has evaluated price premiums for single-name and compound-name GI Swiss
cheeses [19]. However, systematic analyses of how specific label attributes influence
PDO cheese pricing in Italy remain scarce. Most existing studies either focus solely on
consumer perceptions without linking them to market prices, or analyze pricing without
comprehensively examining label content. This disconnect limits our understanding of
which label attributes generate price premiums under actual market conditions.

Therefore, we aimed to fill this gap by investigating the attributes that suppliers
present on cheese labels and how these characteristics affect prices. This study investigated
three types of cheese: hard cheese, fresh soft cheese, and string cheese. The specific
objectives of this study were twofold. The first objective was to explore the different
attributes on the labels of selected PDO and non-PDO cheese products in the Italian market.
The second objective was to assess the impact of these attributes on the sale prices of cheese
products. Based on previous studies, we expected that PDO certification would create
significant premiums across cheese categories, but that this effect would be moderated by
complementary attributes and distribution channels.

To achieve these objectives, we employed content analysis to categorize the main and
sub-dimensions displayed on the labels of selected PDO and non-PDO cheese products in
the Italian market. The hedonic pricing method, which has been widely used to analyze
price premiums for food product attributes [16–18,20–25], was also employed to assess the
impact of PDO and other attributes on cheese prices. We believe our contribution lies in
applying both content analysis and hedonic pricing approaches within the cheese sector.
This integrated approach offers a valuable methodological framework for competitive
analysis that producers and retailers can use for their strategic planning. By identifying
which attributes generate statistically significant price premiums and how these vary across
different cheese categories and distribution channels, our findings offer insights for product
development, labeling strategies, and channel optimization.

Our findings reveal that sustainability attributes consistently generate strong price
premiums across cheese categories, with animal welfare claims, organic certification, and
sustainable packaging significantly influencing hard cheese pricing. PDO certification
creates substantial value for hard cheese and fresh soft cheese, though its impact varies
by cheese category. Distribution channels and complementary quality attributes like cow
breed information play crucial roles in determining product value in competitive markets.

Literature Review on Cheese Product Attributes

Given the importance of cheese to the Italian economy and culinary culture, tradition
is one of the main attributes for promoting cheese products. Tradition in typical foods is a
multidimensional concept encompassing temporal, geographical, know-how, and cultural
dimensions [26,27]. These dimensions appear through production dates, authentic process-
ing methods, and storytelling elements on packaging. Tradition significantly influences
the perception and acceptance of cheese, as consumers often prefer products made using
traditional methods and local raw materials [1,28]. These products are often considered of
higher quality and better taste than their industrial counterparts [29,30]. In recent decades,
there has been a growing demand for food produced by traditional methods with a strong
link to a particular area [31].

Sensory attributes also play a crucial role in consumer decision-making by influencing
product perception and evaluation [32]. Descriptions of sensory aspects (e.g., taste, aroma,
texture, color, consistency, etc.) can provide consumers with useful information about the
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quality and characteristics of cheese, helping them make more informed choices that suit
their personal tastes [33].

The naturalness of food products has been one of the elements considered by con-
sumers since the early 2000s, when the clean label movement gained momentum. Although
consumers are increasingly concerned about natural products, the term “natural” has no
clear definition, neither in terms of regulation (by the Food and Drug Administration or
EU regulations) nor in consumers’ perceptions [34–36]. Therefore, consumers mainly use
labels indicating “free-from” claims and “natural” claims as guides to avoid ingredients
perceived as unnatural (e.g., preservatives, additives, colorants, GMOs, etc.) [37].

Sustainability attributes have gained importance as consumers have become more
concerned about production methods. Studies consistently show consumers have positive
willingness to pay for sustainable agri-food attributes such as organic production and
animal welfare [38–42].

Other quality indications related to product specifications are also important [1,2,43].
For instance, cheese ripening periods, the origin of raw materials, and location (mountain
product) are crucial. In particular, the “mountain product” quality label introduced through
EU Regulation No. 1151/2012 [44] and EU Regulation No. 665/2014 [45] has been found to
positively influence cheese purchasing decisions among consumers sensitive to the impact
of their food choices on the environment, the local area, and animal welfare [46].

Previous research has demonstrated that individual attribute dimensions exert a vari-
able yet meaningful influence on consumer preferences for cheese products. However,
the specific economic valuation of different attribute combinations—particularly within
the context of Italian PDO cheeses—remains underexplored. Moreover, there has been
relatively limited application of hedonic pricing models in this segment, despite their
usefulness in quantifying the monetary value that consumers assign to specific product
characteristics. Existing studies employing hedonic models have primarily focused on
the influence of distribution channels and the complexity of labeling strategies. For ex-
ample, Schröck (2014) found that the price premium for labeled cheeses such as organic
and PDO products varies by retail format, with higher prices observed in hypermarkets
and specialty shops than in discount outlets [47]. Teuber (2011) further highlighted the
potential negative impact of “label overload,” noting that too many overlapping certifica-
tions may confuse consumers and dilute the perceived value of each label [48]. Despite
these valuable contributions, the hedonic pricing literature on cheese has largely neglected
key symbolic dimensions such as tradition, perceived quality, and sustainability. These
attributes are increasingly emphasized in both policy frameworks and consumer communi-
cation, especially for PDO products, which are often marketed as embodying heritage and
environmentally responsible production. Their absence from hedonic models represents
a significant gap, limiting our understanding of the drivers of price formation in quality-
differentiated cheese markets. Integrating these dimensions into future hedonic analyses
would provide a more comprehensive and policy-relevant understanding of consumer
valuation in the dairy sector.

In essence, the literature confirms the importance of several attributes, such as natu-
ralness, typicality, and traditionality, as well as the effectiveness of communicating these
attributes on labels to enhance consumer appreciation and willingness to pay. However,
the effects of these attributes clearly vary according to product type, distribution channel,
market context, and the simultaneous presence of multiple attributes on the label. There-
fore, it is essential to deepen our understanding of how different label attributes impact
price premiums in real market conditions. Hedonic price analysis provides an effective
methodological tool to fill this knowledge gap by quantifying the market value of different
attributes across cheese categories.
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2. Materials and Methods
We first identified the primary dimensions of cheese attributes from previous re-

search on consumers’ perceptions of cheese products [2,6,41,49]. The identified dimensions
were quality, tradition, sensory, naturalness, nutrition, and sustainability. Subsequently,
qualitative research was conducted to discuss and verify these dimensions and to create
subdimensions for our target products. We conducted three focus groups (n = 30) and
four in-depth interviews with representatives from each PDO cheese consortium.

Results from the qualitative research were used as input for the quantitative research.
For the quantitative phase, market surveys were conducted to collect label samples from
target products. Content analysis was then performed on the label samples to determine
the final main dimensions and subdimensions. Finally, a hedonic pricing method was
employed to analyze the effect of different attributes on prices. We describe our quantitative
research steps in detail in the following subsections. The study was approved by the Ethics
Committee of the University of Parma (Review number: 0238340) prior to data collection.

Figure 1 provides an overview of the complete research process, illustrating the sequen-
tial progression from initial conceptualization through data collection to final analysis. The
three sequential phases comprise (1) preparation, including literature review, qualitative
research, and pilot study; (2) data collection, encompassing market survey, validation, and
content analysis; and (3) analysis, including statistical methods used to evaluate the data.

2.1. Development of a Coding Scheme and a Survey Tool

Given the variability of information displayed on cheese packaging in the market,
a pilot survey was conducted to identify information associated with each dimension.
This survey took place in Parma in September 2022, involving visits to two supermarkets
and one discount store. The packaging of 24 cheese products—representing a variety
of target products—was photographed by one researcher, while other researchers used
content analysis (Content analysis is a method used to analyze and describe the content of
any form of communication in a systematic, objective, and quantitative way) [27,50,51] to
analyze the data extracted from the images and generate a list of cheese label dimensions
and subdimensions. Subsequently, all researchers discussed and developed a coding
scheme comprising a comprehensive list of pertinent elements displayed on cheese labels.
The coding scheme included detailed instructions and examples to minimize subjectivity,
uncertainty, and ambiguity while ensuring clear understanding of each category.

An online survey tool (the questionnaire is available upon request) [52] was developed
based on the coding scheme to facilitate data collection. The questionnaire structure
included nine sections: Part 1—General information (e.g., distribution channels, brand
types, raw material types); Part 2—Nutritional dimension; Part 3—Naturalness dimension;
Part 4—Quality dimension; Part 5—Tradition dimension; Part 6—Sensory dimension; Part
7—Sustainability dimension; Part 8—Packaging; and Part 9—Price and promotion.

2.2. Data Collection

Data collection was carried out using a convenience sample from October to December
2022 at different distribution channels (supermarkets, discount stores, open-air markets,
and cheese specialty stores) in three regions (Emilia-Romagna, Piedmont, and Apulia).
Target products were hard cheese (Parmigiano Reggiano PDO and Grana Padano PDO),
fresh soft cheese (Roccaverano PDO and robiola type), and string cheese (Caciocavallo
Silano PDO and caciocavallo type). For hard cheese, we compared only the two PDO
cheeses because these are the primary competitors in the market. All surveyed products
were sold in pieces; while shredded, cubed, and grated products were excluded. Trained
researchers and personnel from a private agency carried out the data collection. Due
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to the study’s broad scope covering three cheese categories across multiple regions and
distribution channels, we employed convenience sampling. This approach was necessary
given the logistical complexity and resource constraints of surveying all possible retail
locations. We focused on major distribution channels where cheese is commonly sold to
ensure reasonable market representation.

 

Figure 1. Research process flowchart.

First, data collectors visited distribution channels and took pictures of target products
(if feasible, using two products in the same picture; see Figure 2). Product pricing per
kg and promotional information were also documented. Only information from product
packaging, price, and promotions at the store was recorded, as this is the information
consumers typically see when purchasing products. Collectors then uploaded pictures and
completed the online survey on the same day. Subsequently, researchers validated and
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corrected the data by comparing it with the uploaded images. The final validated dataset
consisted of 420 cheese product labels. Following data collection, a final coding scheme
(Table 1) was developed and shared with stakeholders for final modifications.

 

Figure 2. Representative examples of cheese packaging from the market survey.

Table 1. The coding scheme for cheese labels.

Dimensions Subdimensions Coding Categories Coding Guidelines Score

QUALITY Cheese ripening Cheese ripening Indicates the cheese ripening period in months 20
indicated quality Cow Breed Specification Indicates the specific cow breed 20

Reserve, Premium A mention of other information regarding ripening 20
Mountain Product A mention of mountain products 20

Other Quality A claim is made about other qualities (e.g., high
quality) 20

TRADITION Geographical origin PDO label The presence of a PDO logo 12.5
Geographical location Indicates the material origin 12.5

Artisan aspect Consortium label The presence of a consortium logo of the target PDO
products 12.5

Mentions authentic,
traditional, ancient, etc. A mention of one of these words or their synonyms 12.5

Time (year of origin) Foundation year Indicates the foundation year either in the brand logo
or as text 25

Storytelling Professionals or animals
or context or product

The presence of a profession, or an animal, or a
landscape, or a product on the label in the form of an

image or text
25

SENSORY

Sensory information

Indication of color A mention about these aspects of the product
If the packaging is transparent, color and texture may

be visible and so deemed present

20
Indication of texture 20
Indication of aroma 20
Indication of taste 20

Notes for degustation Indicates how to prepare or consume the product 20

NATURALNESS Natural ingredients Without additives
Claims are made about the absence of these elements.

The claim can be formulated in several ways, e.g.,
contains no additives.

20
Preservative-free 20

Lactose-free 20
Gluten-free 20

Without others A mention of naturalness on the label (e.g., GMOs,
Natural) 20

SUSTAINABILITY Sustainability Organic logo The presence of the European organic label 25
Generic sustainability Claims are made about these aspects 25

Animal welfare 25
Sustainable packaging 25

NUTRITION * Nutrition Ingredient labelling Indicates the ingredient list 33
Nutrition labelling Indicates nutrition information 33

Other nutritional claims Indicates information related to nutrition (e.g., high
calcium) 33

Note: * If one subdimension is mentioned, the product receives 33 points. If two subdimensions are mentioned, the
product receives 66 points. If three subdimensions are mentioned, the product receives a total score of 100 points.

For correlation analysis, the frequency was then converted into a score. This scoring
approach follows the methodology established by Charmpi et al. [27] for systematically
quantifying food label attributes. For each coding category, the allocation of points was
based on elements displayed on a label. Within each dimension, the combined scores across
all coding categories sum to 100 points, with each coding category contributing equally
(e.g., 20 points per category for the five categories in the Quality dimension). The data
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collected from the survey tool were then coded according to the final coding scheme. The
researchers who performed the coding were instructed to consider only the information
displayed on the product label. Further details and coding examples are provided in
Supplementary Material S1 and Figure S1.

2.3. Data Analysis

The data analyses were performed using Statistical Package for the Social Sciences
(SPSS), version 28.0 [53]. Descriptive statistics were reported for each product category.
Pearson correlations between dimensions and prices were calculated. One-way ANOVA
analyses and post hoc Tukey’s HSD tests were performed to determine whether there were
significant differences in product prices among different brand types.

We used the hedonic pricing method [54] to determine the price premiums associated
with distinctive attributes (coding categories). This approach is based on utility maximiza-
tion theory, where price is determined by both the utility gained by the consumer from a
product’s characteristics (attributes) and the price set by the producer [55,56].

The price of each product is determined by a set of its characteristics or attributes.
Assuming that cheese has k characteristics (e.g., PDO label, cheese ripening, organic logo,
etc.), the cheese price is defined as follows:

Price (z) = f(z1, z2, . . ., zk) (1)

Multiple regression analyses were performed for each cheese category, using the
backward method, to investigate how sales prices were affected by different characteristics.
This then enabled the identification of significant variables for each type of cheese. The log-
linear functional form was used, as it is commonly used for variables that contain monetary
values (e.g., salaries, prices, and expenditures) [57]. Each model followed the same basic
equation measuring the relationship between price and the independent variables under
consideration. The general form of this equation is

ln(p) = β0 + Σ βizi + ε (2)

where p is the actual sales price of cheese per kilogram in euros, zi is a vector representing
cheese attribute i, βi is a coefficient for product attribute i, and ε is an error term. Cheese
attribute variables are vectors of dummy variables that have a value of 1 if present and
0 otherwise. An exception is the cheese ripening variable, which is a continuous variable
indicating the number of months the cheese has been ripening. Finally, brand types and
distribution channels were included in the models due to their importance to cheese prices.

3. Results
3.1. Distribution Channels, Brand Types, and Prices of the Products

In total, 87 products (21%) were Parmigiano Reggiano PDO, 153 products (36%) were
Grana Padano PDO, 18 products (4%) were Roccaverano PDO, 94 products (22%) were
robiola type, 31 products (7%) were Caciocavallo Silano PDO, and 37 products (9%) were
caciocavallo type. Overall, 289 products (69%) were Protected Designation of Origin
(PDO) products.

The majority of products (77%) were sourced from supermarkets, followed by discount
stores (13%), open air markets (5%), and cheese specialty stores (5%). Of the total, 231 prod-
ucts (55%) were manufacturer brands, while 143 products (34%) were private brands
(divided into 46 house brands and 97 premium house brands), and 46 products (11%)
were unbranded. The latter are typically sold ready-cut in plastic wrap, with Parmigiano
Reggiano PDO and Grana Padano PDO identified by the names engraved on their rinds.
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Regarding product prices (Table 2), it should be noted that Roccaverano PDO products
are only marketed under the producer’s brand name, while other cheeses are marketed
under both producer’s brand names and private labels. Price variations for Parmigiano
Reggiano PDO and Grana Padano PDO derived from different cheese ripening periods,
while the significant price differences among robiola types are due to the wide range of
products and brands. In addition, because robiola types without brand information were
mostly collected from open-air markets and cheese specialty stores, their prices are higher
than those in supermarkets.

Table 2. Brand types and product prices in the market.

Product
Price
(euro/kg) Total

Brand Types
p-Value 2

No Brand Manufacturer Private
Brand 1

Parmigiano
Reggiano
PDO

Average 24.2 21.4 25.8 23.1 0.052
(SD) (6.20) (4.63) (7.33) (4.39)
Min 13.0 13.99 13.00 13.99
Max 43.0 28.90 43.00 31.96

Grana
Padano
PDO

Average 16.4 14.6 a 16.6 a,b 16.6 b 0.034
(SD) (3.20) (2.90) (3.16) (3.19)
Min 10.0 10.0 10.9 11.0
Max 23.9 22.9 23.0 23.9

Roccaverano
PDO

Average 25.4 0 25.4 0 N/A
(SD) (5.56) 0 (5.56) 0
Min 20.5 0 20.5 0
Max 46.0 0 46.0 0

Caciocavallo
Silano
PDO

Average 16.3 16.9 a,b 17.1 b 13.9 a 0.030
(SD) (2.84) (2.21) (3.09) (1.35)
Min 12.80 13.0 14.7 12.8
Max 28.0 19.9 28.0 15.8

Robiola type Average 19.9 23.6 a 20.3 a 15.5 b <0.001
(SD) (3.99) (1.21) (3.76) (3.30)
Min 7.5 22.9 7.9 7.5
Max 29.9 25.0 29.9 19.9

Caciocavallo
type

Average 17.0 17.2 17.0 16.6 0.976
(SD) (4.42) (4.34) (4.88) (2.37)
Min 10.9 12.5 10.9 14.9
Max 28.9 26.4 28.9 20.8

Note: 1 Private brands include both private and premium private brands. 2 ANOVA test with Tukey HSD post
hoc test. Different letters in the same row denote significant differences among the average prices of brands.
SD = standard deviation; N/A = not applicable.

For Grana Padano PDO, results of ANOVA tests showed that prices were significantly
different among brand types (F(2, 150) = 3.458, p = 0.034). The post hoc Tukey’s HSD test
revealed that the mean price of products without brand information was significantly lower
than that of private brands (p = 0.030, 95% CI = [−4.026, −0.166]).

Prices of Caciocavallo Silano PDO were significantly different among brand types
(F(2, 28) = 3.997, p = 0.030), with manufacturer brands being significantly higher than
private brands (p = 0.028, 95% CI = [0.302, 6.120]). Prices of robiola types were also
significantly different among brand types (F(2, 91) = 9.086, p < 0.001), with private brands
being significantly lower than unbranded products (p = 0.004, 95% CI = [2.295, 13.837]) and
manufacturer brands (p = 0.001, 95% CI = [1.849, 7.726]).
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3.2. Presence of Different Dimensions on the Products and Their Correlation with Prices

Figure 3 illustrates the relative prominence of the six dimensions (quality, tradition,
sensory, naturalness, nutrition, and sustainability) across different cheese categories using
comparative radar charts. These dimensions are based on the relative frequency of each di-
mension per category, ranging from 0% to 100%. Further details on absolute and relative fre-
quencies of dimensions and subdimensions were provided in Supplementary Material S2
and Table S1.

Figure 3. Dimension profiles across all cheese categories.

In general, quality and tradition were the most important dimensions for cheese
products in the Italian market, as most products displayed these dimensions. The sensory
dimension was also prominent, but mostly because products were packed in transparent
packaging. The nutrition dimension is important for all products since it is required
by law. Some products also included references to naturalness. Across all categories,
the sustainability dimension consistently showed the lowest representation, suggesting a
potential area for market differentiation.

The labels of Parmigiano Reggiano PDO and Grana Padano PDO products were
more complex, as they contained most dimensions; quality and tradition dimensions
were crucial, followed by sensory, naturalness, and sustainability dimensions, respectively,
though the sustainability dimension was mentioned infrequently. Parmigiano Reggiano
PDO mentioned quality and naturalness dimensions more often than Grana Padano PDO.

Quality and tradition dimensions were prominent in Roccaverano PDO, while this
cheese promoted the sustainability dimension (animal welfare) more than other prod-
uct types. Robiola-type products also emphasized the tradition dimension through ref-
erences to know-how and artisan elements, while also highlighting the naturalness of
their products.

The tradition dimension was important for Caciocavallo Silano PDO, even though to
a lesser extent than for other PDO cheeses. In contrast, caciocavallo type rarely mentioned
any dimension besides mandatory nutrition labels.

Regarding the correlations among dimensions, prices, and product types (further de-
tails in Supplementary Material S3 and Table S2), for Parmigiano Reggiano PDO, there was
a strong correlation between price and all dimensions. Most dimensions were correlated
with one another, except quality, which was uncorrelated with naturalness and nutrition,
while sensory was uncorrelated with sustainability. For Grana Padano PDO, all dimensions
except sensory and naturalness had strong correlations with price. Sensory features did
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not correlate with any other dimension. For robiola type, the sustainability dimension was
strongly correlated with price, while the naturalness dimension was negatively correlated
with it. For caciocavallo type, only the quality dimension had a strong correlation with
price. There were no correlations between price and any dimensions for Roccaverano PDO
and Caciocavallo Silano PDO products. This might be because many of them were sold at
cheese specialty stores without labeling or packaging but at higher prices.

3.3. Results of the Estimated Models

Table 3 presents the results of the multiple regression models for hard cheese (Parmi-
giano Reggiano PDO and Grana Padano PDO), fresh soft cheese (Roccaverano PDO and
robiola type), and string cheese (Caciocavallo Silano PDO and caciocavallo type).

Table 3. Estimates of the hedonic price models for hard cheese, fresh soft cheese, and string
cheese categories.

Hard Cheese Fresh Soft Cheese String Cheese

Variable Coef. SE p-Value Coef. SE p-Value Coef. SE p-Value

PDO product 1 0.164 0.025 <0.001 0.208 0.051 <0.001
Cheese ripening (month) 0.008 0.001 <0.001
Cow breed specification 0.258 0.042 <0.001 0.477 0.102 <0.001

Color (indication or see color) −0.094 0.025 <0.001
Notes for degustation 0.077 0.034 0.025 0.142 0.082 0.086

Organic logo 0.258 0.042 <0.001 0.284 0.138 0.042
Animal welfare 0.268 0.076 0.001

Sustainable packaging 0.113 0.055 0.040
Naturalness (e.g., Natural,

no OGM) 0.098 0.031 0.002

Nutrition labelling 0.063 0.027 0.020
Keywords/authenticity 0.063 0.034 0.066

Private brand 2

(base = no brand)
0.037 0.020 0.065 −0.197 0.070 0.006

Distribution channel
(base = supermarket)

Discount −0.233 0.026 <0.001 −0.269 0.096 0.006 −0.103 0.053 0.059
Open-air market −0.335 0.052 <0.001

Cheese specialty store 0.181 0.072 0.013 0.217 0.089 0.017
Constant 2.708 0.042 <0.001 2.979 0.022 <0.001 2.778 0.025 <0.001

N 240 112 68
R-squared 0.812 0.388 0.347

Note: PDO product 1 differed according to product categories: hard cheese = Parmigiano Reggiano
PDO (base = Grana Padano PDO); fresh soft cheese = Roccaverano PDO (base = robiola type); and string
cheese = Caciocavallo Silano PDO (base = caciocavallo type). Private brand 2 included both private and premium
private brands. Coef. = Coefficient; SE = Standard Error.

For the hard cheese category, the overall regression was statistically significant
(R2 = 0.812, F(14, 225) = 69.31, p < 0.001). Parmigiano Reggiano PDO commands a 17.8%
price premium over Grana Padano PDO. Sustainability attributes show the following partic-
ularly strong effects: animal welfare claims generate a 30.7% premium, organic certification
yields a 29.4% premium, and sustainable packaging yields an 11.9% premium. Among
quality attributes, cow breed specification generates the largest premium at 29.4%, while
each additional month of ripening increases the price by 0.8%. Naturalness claims (such
as natural or no GMOs) add a 10.3% premium. Distribution channels significantly impact
pricing, with discount stores and open-air markets showing 20.8% and 28.5% lower prices,
respectively, compared to supermarkets. Products with transparent packaging (showing
color) have 9.0% lower prices. Keywords related to authenticity (such as gastronomic
culture, tradition) and private brands generate price premiums. These findings indicate
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substantial returns on investment for producers who emphasize quality, sustainability, and
naturalness attributes on their hard cheese labels.

For the fresh soft cheese category, the overall regression was statistically significant
(R2 = 0.388, F(6, 105) = 11.1, p < 0.001). Roccaverano PDO commands a substantial 23.1%
price premium over non-PDO robiola types. The organic certification generates the largest
attribute premium at 32.8%. Notes for degustation add a 15.3% premium, though this is
marginally significant (p = 0.086). Distribution channels strongly impact prices; products at
specialty stores command 19.8% higher prices than those at supermarkets, while discount
store prices are 23.6% lower. Private brands face a substantial price disadvantage of 17.9%
compared to unbranded products. Note that unbranded products in this study were more
expensive because they were typically sold at cheese specialty stores. These findings
highlight the economic importance of PDO certification, organic labeling, and strategic
channel selection for fresh soft cheese producers.

For the string cheese category, the overall regression was statistically significant
(R2 = 0.347, F(3, 64) = 11.34, p < 0.001). Unlike other cheese categories, the prices of
Caciocavallo Silano PDO were not significantly different from those of the caciocavallo
type. Instead, cow breed specification emerged as the dominant value driver, creating
a substantial 61.1% price premium. Distribution channels maintained their economic
significance, with specialty stores commanding 24.2% higher prices than supermarkets.
These findings suggest string cheese producers should incorporate quality (particularly
cow breed specification) on labels to increase economic returns.

4. Discussion
The purpose of this study was to investigate the elements found on PDO and non-PDO

cheese labels for hard cheese, fresh soft cheese, and string cheese products, as well as to
examine the relationships between prices and product attributes using the hedonic pricing
method. The results indicated that traditional and quality dimensions were prominently
displayed on cheese labels, suggesting their importance in marketing cheese products in
the Italian market. This outcome appears to be consistent with previous studies [1,2,6,58].
Other factors such as sustainability, sensory and natural qualities, brand, and distribution
channel also influenced cheese prices; however, their impact depended largely on the type
of cheese. For instance, hard cheese products displaying quality information (such as cow
breed specification and cheese ripening) had higher prices than products without this
information [6,59].

Roccaverano PDO generated a substantial 23.1% price premium over non-PDO robiola
types, confirming the economic value of PDO certification for fresh soft cheeses. However,
string cheese prices were determined by additional information (e.g., cow breed specifi-
cation) and distribution channels rather than the PDO label. This result suggests that for
some products, other elements are needed to complement PDO certification. Furthermore,
unlike other products, string cheese packaging rarely included any information. The lack
of information on the label may be due to the widespread practice of selling this cheese
unpackaged, in both open-air markets and cheese specialty stores. In these cases, the
seller, often the producer, directly communicates product information and characteristics,
building a trusting relationship with the buyer.

The sustainability dimension contributed to premium prices for hard cheese products,
with animal welfare claims generating a 30.7% premium, organic certification yielding
a 29.4% premium, and sustainable packaging adding an 11.9% premium. For fresh soft
cheese, organic certification created a 32% premium. This result is consistent with previous
studies [9,38,49,60,61] showing that attributes linked to sustainable production processes
have significant effects on consumer food choices and command premium prices. Nev-
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ertheless, sustainability attributes were less apparent in the surveyed products (10% of
hard cheese and nearly 50% of Roccaverano PDO products). The possible reason could
be that producers focused more on other dimensions, such as tradition and quality. De-
spite the small numbers, packaging is progressively becoming more biodegradable and
recyclable [62–66]. Hence, our findings confirm that sustainability attributes can be used as
a differentiation strategy by suppliers.

The sensory dimension, especially instructions for degustation, was associated with
higher prices for hard cheese and fresh soft cheese products. However, hard cheese products
with transparent packaging had lower prices. This may have been because it was difficult
to distinguish these packages from others as they contained little to no information. In
addition, consumers’ changing lifestyles increase demand for packaged products with clear
information, particularly for PDO products, which must be produced following specific
specifications [2,62,67].

The naturalness dimension was important mainly for Parmigiano Reggiano PDO and
Grana Padano PDO. Claims of “natural product” and “no GMOs” created positive price
premiums. Because these cheeses are naturally lactose-free due to the cheese ripening
process, this indication was used to inform consumers concerned about this issue, though
it had no substantial influence on prices. The claim “Additives-free” also appeared on
some products, especially Parmigiano Reggiano PDO, as its production specifications
prohibit the use of any additives. This finding confirmed the importance of naturalness
in cheese products [68–70] in the Italian market, though some claims did not generate
premium prices.

The nutrition dimension was important for all products because of EU regulation
No. 1169/2011 [71] on the provision of food information to consumers, which requires
producers to provide nutrition information since 13 December 2016. However, it did not
allow product differentiation, except for nutritional labeling for Parmigiano Reggiano PDO.
Nevertheless, the European Union’s intention to implement a harmonized mandatory
front-of-pack nutrition labeling on packaged food [72] could increase the potential for
product differentiation based on nutritional labels. Future research could estimate the effect
of different nutrition labels on PDO cheese products.

Brand types significantly affected product prices, though the results were heteroge-
neous. Private brands had a price premium for the hard cheese category, while these
brands had lower prices than manufacturer brands and unbranded products for the fresh
soft cheese category. In the case of unbranded products, the effect was likely from the
distribution channel because they were usually sold at cheese specialty stores. Future
research could test the interaction effect of distribution channels and brand types.

Distribution channels had a significant impact on product prices as well. For example,
products at cheese specialty stores had higher prices than those at other distribution
channels because customers expected to find high-quality products there. This aligns
with [73], who found that consumers seeking specific quality attributes often shop at
specialty stores despite higher prices. This supports our finding that specialty cheese
stores charged higher prices; they attracted customers specifically looking for authentic
PDO cheeses who accepted premium pricing for these special products. The channel was
especially important for the fresh soft cheese and string cheese categories. However, this
was not the case for Parmigiano Reggiano PDO and Grana Padano PDO, which were more
dependent on cheese ripening period (the longer the ripening period, the higher the price)
and other attributes (such as sustainability, quality, tradition, and sensory).

Modern retail channels, especially large supermarket chains, have an advantage
in terms of negotiating power with manufacturers and suppliers with whom retailers
negotiate directly. Increased channel concentration may generate lower unit costs for
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manufacturers (e.g., for distribution and warehousing) related to serving one large retailer
instead of several small retailers, but it also increases bargaining power for large retailers.
The purchasing power of large retailers is realized through price discounts, special offers,
and payment deferrals from manufacturers, which become more signification the greater
the competition between manufacturers. Price reductions are proportionate to the level of
competition in the distribution sector and are only partially passed on to final consumer [74].
The market power of distributors is further increased by the practice of selling products
under their own brand, the so-called “private labels”, which often allow cheaper cheeses
with the retailer’s brand to occupy the best positions on shelves [75]. The Italian association
of dairy processors reported that in 2017, private brands accounted for 19.1% of total sales
of dairy products in modern distribution [76]. Nevertheless, the competitive positioning of
private brands varied greatly among cheese categories. Grana-type cheeses with private
labels made up around 37% of the total sales value in this cheese category. On the other
hand, sales of fresh industrial cheeses and string cheese with private brands were low, at
3.7% and 11.5%, respectively [76].

Our findings reveal distinct patterns of value creation across cheese categories, with
important implications for producers and policymakers. For hard cheeses (Parmigiano
Reggiano PDO and Grana Padano PDO), sustainability attributes emerged as the most
powerful differentiators, suggesting that investments in organic certification and animal
welfare practices would yield the highest returns. Fresh soft cheeses showed a different
pattern, where PDO certification (particularly for Roccaverano PDO) and strategic dis-
tribution through specialty stores created the most significant premiums. String cheese
markets responded primarily to specific quality indicators, especially cow breed speci-
fication, with distribution channels also playing a crucial role. These category-specific
insights suggest that rather than applying uniform strategies across all PDO cheeses, pro-
ducers and consortia should tailor their approaches to the unique value drivers within each
cheese category.

While our analysis focuses on price premiums, it is important to note that PDO
certification involves higher production costs than non-certified products. Producers
must ensure high-quality raw materials and follow strict production specifications. The
certification system requires various fees: an initial registration fee, annual fixed fees (which
may vary by production volume), variable fees based on the number of certified cheese
wheels, and costs for required laboratory tests [77]. Research shows that PDO products can
achieve price premiums that cover these higher costs, especially in domestic markets [78,79].
However, company size and production volume strongly affect profitability [6,80]. Small
producers often cannot afford certification due to a lack of economies of scale, so they may
sell locally without PDO labels, relying instead on their reputation [81]. Future research
should separate production costs from market prices to better understand when PDO
certification is economically worthwhile for different types of producers. Additionally,
emerging digital technologies may offer new ways to enhance PDO value. The authors
of [82] found that the Parmigiano Reggiano Consortium successfully uses integrated digital
tools for quality monitoring and traceability, strengthening producer networks while
preserving traditional methods. Future research could explore how digital innovation
complements traditional PDO certification schemes and potentially reduces costs while
maintaining authenticity.

While this study provides valuable insights, it is important to acknowledge its limita-
tions. First, we used convenience sampling. While convenience sampling is not probabilistic
and therefore limits the generalizability of results to the broader population, it can still
yield valid and informative findings when the sample is reasonably diverse and aligns with
the study objectives [83]. In this context, the use of a convenience sample is justified by the
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study’s objective to explore patterns of cheese labels. Furthermore, convenience sampling
may be appropriate when the target population is difficult to define precisely, or when the
product in question is niche or specialty-oriented [84–86], as is often the case in research
involving PDO or sustainable food products.

A second limitation is that the main survey points were supermarkets rather than other
distribution channels. However, this approach is justified given that Italian consumers
predominantly purchase food at supermarkets, which remain the primary channel for food
purchases in Italy, accounting for 40% of the market share [74].

Third, the content analysis method has a limitation in that it can be reductive, meaning
that emphasizing words or phrases alone can minimize the importance of complex concepts.
We attempted to address this issue by documenting every element included on the labels.
Fourth, the study only analyzed labels and prices of the products; it did not test actual
consumer perceptions or willingness to pay directly. Future research could focus on
consumers’ perceptions toward different dimensions in comparison to the findings of this
study and on market share studies.

Finally, there is a disparity in the sample sizes across different cheese varieties exam-
ined. While most cheeses were well-represented, Roccaverano PDO had a smaller sample
due to its limited availability in the marketplace. This unequal distribution represents
a methodological limitation that could potentially affect the robustness of comparisons
between cheese categories. Despite this constraint, the methodology and findings serve as
a valuable framework for future research on these specialty cheeses, particularly for less
common PDO varieties like Roccaverano.

5. Conclusions
The findings hold implications for policymakers and certification bodies aiming to

enhance the economic value of quality and sustainability labels within competitive markets.
Managers and practitioners could use our findings to benchmark their products and

assess how they are positioned in relation to those of their competitors. Emphasizing
tradition, quality specifications, and sensory attributes creates added value. Sustainability
attributes, while less common on cheese products, generate significant price premiums,
representing an underutilized differentiation opportunity. PDO certification adds value to
cheese products; however, other dimensions are also important, highlighting the complexity
of consumer requirements regarding multiple issues beyond just PDO certification.

Our contribution also includes empirical evidence that optimal distribution channels
vary depending on product characteristics. Products at cheese specialty stores have sig-
nificantly higher prices than those at supermarkets, with premiums of 19.8% for fresh soft
cheese and 24.2% for string cheese. On the other hand, hard cheeses show less channel
dependency, allowing for broader distribution approaches.

Regarding brand and price relationships, the patterns differ among cheese categories.
For hard cheeses, both manufacturer and private brands create similar premiums compared
to unbranded products. In contrast, for soft cheeses, manufacturer brands command
significantly higher premiums than private labels, highlighting a stronger brand-driven
differentiation in this segment and suggesting greater market opportunities for branded
soft cheese producers.

Beyond these findings, the novelty of this study lies in its integrated methodological
approach, which combines content analysis with a hedonic pricing model and multiple
linear regression analysis to evaluate how specific product attributes, branding strategies,
and distribution channels influence retail pricing. This approach is particularly innovative
within the context of the cheese market, where previous research has rarely provided such
a granular and quantitative analysis of price determinants across multiple cheese types.
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Most hedonic price studies in the agri-food sector have focused either on single
product categories or general attributes, often overlooking the interplay between brand
types, certification schemes (such as PDO), and retail environments. By analyzing these
dimensions simultaneously and linking them to market prices, this study offers a systematic
and transferable framework for producers and retailers. It enables them not only to
benchmark their products against competitors but also to optimize pricing strategies based
on which attributes are most valued by consumers.

Moreover, policymakers could help producers by creating standard guidelines for
communicating sustainability attributes that consumers value. Digital tools like QR codes
on packaging could provide detailed information about production methods, sustainability
practices, and product stories that do not fit on physical labels. These digital solutions
would especially benefit small PDO producers who cannot afford expensive label changes
but want to communicate their unique value propositions.
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