This is the accepted manuscript of the following article:FMoénica Ojeda, Ifiaki Etaio, Dominique Valentin, Catherine Dacremont, Mario Zannoni,
Tuomo Tupasela, Leena Lilleberg, Francisco José Pérez-Elortondo, Effect of consumers’ origin on perceived sensory quality, liking and liking drivers:
A cross-cultural study on European cheeses, Food Quality and Preference 87: (2021) // Article ID 104047, which has been published in final form at
https://doi.org/10.1016/j.foodqual.2020.104047. © 2021 Elsevier under CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1

Effect of consumers’ origin on perceived sensory quality, liking and liking

2 drivers: a cross-cultural study on European cheeses

3 Monica Ojeda?, Ifiaki Etaio®?, Dominique Valentin®, Catherine Dacremont®, Mario Zannoni¢, Tuomo

4  Tupasela®, Leena Lilleberg" and Francisco José Pérez-Elortondo®?”

5 2 Laboratorio de Andlisis Sensorial Euskal Herriko Unibertsitatea (LASEHU). Departamento de

6 Farmacia y ciencias de los alimentos. Universidad del Pais VVasco / Euskal Herriko Unibertsitatea

7 (UPV/EHU). Centro de investigacion Lascaray Ikergunea, Avenida Miguel de Unamuno 3, 01006,

8  Vitoria-Gasteiz, Spain.

9  PLactiker (Grupo de Investigacion en calidad y seguridad de alimentos de origen animal). Universidad
10  del Pais Vasco / Euskal Herriko Unibertsitatea (UPV/EHU). Centro de investigacion Lascaray
11 Ikergunea, Avenida Miguel de Unamuno 3, Vitoria-Gasteiz, 01006, Spain.

12 © Centre des Sciences du Go(t et de I"Alimentation, AgroSup Dijon, CNRS, INRAeg, Université de
13 Bourgogne -Franche- Comté. 9E Boulevard Jeanne d”Arc, 21000 Dijon, France.

14 9 Organismo Controllo Qualitd Produzioni Regolamentate. Via Ferruccio Ferrari 6, 42124 Reggio
15  Emilia, ltaly.

16  ° Natural Resources Institute Finland (Luke). Myllytie 1, 31600 Jokioinen, Finland.

17 "Finnish Food Safety Authority Evira. Mustialankatu 3, 00790 Helsinki, Finland.

18  * Corresponding author. Tel.: +34 945 013075; fax: +34 945 013014.

19  Email address: franciscojose.perez@ehu.eus (F.J. Pérez-Elortondo).

20  Abstract

21  We aim at studying consumers” Perceived Sensory Quality (PSQ) concept. We manipulated a priori
22 both familiarity (contrast local vs. foreign cheeses) and quality level (contrast PDO or traditional
23 cheeses vs. their non-PDO and/or industrial counterpart). The study was run in four European
24 countries. Thus, eight cheeses (one PDO or traditional cheese and one non-PDO cheese from each of
25  the four European countries) were assessed by a total of 438 consumers (from 100 to 120 consumers
26  from each region) in terms of PSQ and liking. The cheeses were also described by a trained panel.
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PSQ depended on both consumers’ and cheeses’ origin. The main finding is that in the three countries
with PDO culture, consumers identified domestic PDO cheese as having a significantly higher PSQ
than its non-PDO counterpart, whereas they were not able to differentiate PDO and non-PDO cheeses
from other countries. Overall, sensory drivers of PSQ were similar across consumers of different
origin but, the relationship between PSQ and liking is higher for non-local cheeses than for local
cheeses. Overall, the results support the idea that PSQ is related to liking but is also modulated by
product familiarity.
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1. Introduction

According to Ophuis & Van Trijp (1995), consumers’ perception of product quality results from a
multidimensional perceptual process modulated by numerous factors extrinsic factors such as context,
intrinsic product attributes or consumers’ cultural background. Some studies related to product quality
rely on liking assessments (Barnes, Bosworth, Bailey, & Curtis, 2014; Resano, San Juan, & Albisu,
2012). Only in a few studies consumers are asked to assess perceived quality considering sensory
characteristics or perceived sensory quality (PSQ). Most of these studies deal with the impact of
extrinsic information on PSQ, mainly focused on aspects as price and origin (Veale & Quester, 2009a
and 2009b; Bello Acebron & Calvo Dopico, 2000) or sustainability labels (Samant & Seo, 2016).
The very scarce cross-cultural studies suggest that the impact of cultural background on PSQ
judgments would be mediate by consumer’s exposure and familiarity with the product (Séenz-
Navajas, Ballester, Pécher, Peyron, & Valentin, 2013; Saenz-Navajas, Ballester, Peyron, & Valentin,
2014). These authors showed that Spanish consumers tended to find wines from La Rioja (Spain) as
higher in quality than Cotes du Rhoéne (France) wines.

Products with PDO labels are linked to a specific geographical origin, some specific raw materials

and traditional practices of production (Ballester, Dacremont, Le Fur, & Etiévant, 2005; Bertozzi,
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1995) and the European regulation (OJEU, 2012) states that PDO products must specify the
characteristics of the product, including sensory description.

The first hypothesis of the present study (H1) is that consumers from different European regions
would assess differently PSQ of cheeses from different origins according to their familiarity towards
the products. More specifically, they would be better at differentiating the quality level of PDO vs.
non-PDO cheeses from their own country than for cheeses from other countries.

Concerning the relation between PSQ and liking by tasting the product, the literature is very scarce
as well. In a study with 27 Californian Cabernet Sauvignon wines evaluated by consumers and by
wine experts, Hopfer & Heymann (2014) found a high correlation between liking and PSQ, although
for some consumers liking and perceived quality was not at all correlated to the quality scores as
stated by the experts. The authors concluded that experts based more their evaluations on objective,
descriptive attributes, while consumers were less able to do so.

Our second hypothesis (H2) is that PSQ is largely related to liking, but this relation would be weaker
when consumers are most familiar with the product.

In fact, going beyond the analytical evaluation of quality by experts, the sensory characteristics
driving the PSQ for consumers would be related to the familiarity with the product. In this sense, the
third hypothesis (H3) is that sensory drivers of PSQ are likely culture-dependent, so they would differ
according to consumers’ origin.

To sum up, the objective of the present work is to gain a better understanding of consumers” PSQ by
testing the three previously mentioned hypothesis, tacking the issue of familiarity as modulator of
product perception. To address this issue, four PDO or traditional cheeses from four European regions
(PDO Parmigiano Reggiano, PDO ldiazabal, PDO Comté and Turunmaa traditional cheese) and one
similar industrial cheese from each of these regions were evaluated by consumers from the four
regions. All eight cheeses were assessed by the four consumer groups for liking and PSQ. In order to

identify the sensory drivers of PSQ the cheeses were also described by a trained panel.
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2. Materials and methods

2.1. Sample selection and preparation

Eight hard and semi-hard cheese samples from four European countries (Finland, France, Italy and
Spain) were used in the experiment (Table 1). Three of them were PDO cheeses: Comté, Parmigiano-
Reggiano and Idiazabal. As Finnish PDO cheeses do not exist, a traditional one was chosen
(Turunmaa style cheese) and was considered as an equivalent of PDO product for the purposes of this
study. The other four cheeses were selected from each of the four regions and were similar in terms
of sensory characteristics to their counterpart PDO cheese. A representative cheese of each PDO was
chosen and all the units of each cheese came from the same batch.

Each of the four laboratories participating in the study collected the two cheeses from its region one
month prior to their evaluation. They were vacuum-sealed and sent to the other laboratories in an
isothermal container with cold accumulators. Once at the laboratory, the samples were placed in a
refrigerator at 5 £ 3 °C. The night before analysis, the plastic film was removed and samples were
kept in a cellar at 17 £ 2 °C. One hour before their evaluation, cheeses were sliced into pieces of 1.7
x 1.7 x 3.0 cm, placed in a lunch box and stored in the cellar. At the time of the test, samples were

served to participants (trained assessors or consumers) at 19 + 2 °C in plastic trays.

Table 1. Description of the cheeses used in the study.

Cheese  Product (Cheese) / Milk origin Type of paste Code

origin Appellation

Finland  Turunmaa / Traditional Pasteurized cow’s milk Uncooked semi-hard  TRA TU
Finland  Emmental / non-PDO Pasteurized cow’s milk Cooked semi-hard nPDO EM-FI
France Comté / PDO Raw cow’s milk Cooked semi-hard PDO CO
France Emmental / non-PDO Pasteurized cow’s milk Cooked semi-hard nPDO EM-FR
Italy Parmigiano-Reggiano / PDO  Raw cow’s milk Cooked hard PDO PR

Italy Hard cheese / non-PDO Pasteurized cow’s milk Cooked hard nPDO HCh-IT
Spain Idiazabal / PDO Raw ewe’s milk Uncooked hard PDO ID

Spain Hard cheese / non-PDO Pasteurized ewe’s milk Uncooked hard nPDO HCh-SP
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2.2. Assessment of liking and PSQ

2.2.1. Consumers

A total of 438 consumers from four European cities participated in this research (Table 2).

Table 2. Socio-demographic aspects and cheese consumption frequency of consumers (data expressed

as number of participants and as percentage (in brackets)).

Jokioinen- Dijon (DI) Reggio Emilia (RE) Vitoria-Gasteiz
Helsinki(JH) (France) (taly) (VG)
(Finland) n=101 n=120 (Spain)
n=109 n=108
Gender
Male 36 (33.0) 50 (49.5) 59 (49.2) 54 (50.0)
Female 72 (66.1) 51 (50.5) 60 (50.0) 54 (50.0)
No answer 1(0.9 0(0.0) 1(0.8) 0(0.0)
Age range (years)
18-30 19 (17.4) 49 (48.5) 36(30.0) 34 (31.5)
31-45 44 (40.4) 23 (22.8) 36 (30.0) 40 (37.0)
> 45 46 (42.2) 29 (28.7) 46 (38.3) 34 (31.5)
No answer 0 (0.0) 0(0.0) 2(1.7) 0(0.0)
Level of studies completed
Secondary 40 (36.7) 23 (22.8) 48 (40.0) 33 (30.6)
Superior 69 (63.3) 78 (77.2) 69 (57.5) 73 (67.6)
No answer 0(0.0) 0(0.0) 3(2.5) 2(1.8)
Frequency of cheese consumption
Daily or almost daily 73 (67.0) 56 (55.4) 44 (36.7) 40 (37.0)
Several times a week 24 (22.0) 37 (36.6) 53 (44.2) 47 (43.5)
Once a week 6 (5.5) 7 (6.9) 16 (13.3) 17 (15.7)
A few times a month 6 (5.5) 1(1.1) 5(4.2) 4(3.8)
No answer 0(0.0) 0(0.0) 2 (1.6) 0(0.0)

They were recruited from previous databases and by using different media (radio, e-mails, social

networking sites and posters on the campus or in the research centre). Consumers knew they were

going to participate in a cheese consumer test and signed an informed consent voluntarily. Cheeses

were commercial cheeses, that is, their sale and consumption were authorized, so it was assumed that

they do not present a health risk. Consumers’ personal data were treated and managed according to

the European regulation (EU) 2016/679 on the protection of natural persons with regard to the

processing of personal data and on the free movement of such data. Consumers who expressed their

willingness to participate were asked about gender, age, level of completed studies and cheese

consumption frequency. Only consumers who declared to consume cheese more than once per month
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were recruited. A balanced distribution across gender, age ranges (18-30, 31-45, > 45) and level of
studies completed (secondary or superior) was established. As shown in Table 2, most consumers
from the four cities eat cheese at least once a week. Finnish consumers reported the highest

consumption frequency.

2.2.2. Experimental design

The eight cheeses (Table 1) were tested by all the consumers. No information about the aim of the
study was provided to the consumers (they only knew that they were participating in a “cheese
study”). The experimental protocol was initially written in English and translated into Finnish,
French, Italian and Spanish. Translation from English to the local language was made by
professionals of each laboratory in order to be the instructions and terminology easy and clearly
understandable by the local participants. In addition, several members of each laboratory supervised
the translation. Before developing the test, a pre-test was carried out in each laboratory to find out
possible difficulties of the test (duration of the test, possible fatigue because of the number of samples
...) and to observe whether the participants understood the test instructions. No difficulties related to

terminology were found in the pre-test in any laboratory.

The experiment was carried out proceeding in the same manner in the four cities. The sessions were
distributed in two stages: first a liking test and then a perceived sensory quality categorization test. A
rest time of 10 minutes was established between stages. The number of sessions varied between six
and ten depending on the capacity of the laboratories. To complete the whole session took around 45
minutes. For the liking test, consumers were asked to score the eight samples on a 10 cm line scale
from 0-“I don't like it at all” to 10-“I like it very much”. For the PSQ categorization test, consumers
had to evaluate the cheeses and sort them according to their global sensory quality perception into
five categories: “very high” (5), “high” (4), “medium” (3), “low” (2) or “very low” (1) quality. In
both tests consumers were allowed to taste the cheeses as many times as they wanted, although they

were advised not to test the same sample too many times to avoid fatigue. Consumers were free to re-
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taste a cheese sample when needed, but were advised not to re-taste the same sample more times to
avoid sensory fatigue. For both tests, consumers were instructed to wait 30 seconds between samples
and to chew a piece of apple and rinse their mouth with water to eliminate any residual product.
Sample codes were different in each test. Samples were codified with three digits and presented
according to a Williams Latin square design established by FIZZ software 2.40H (Biosystemes,
Couternon, France) so the sample order for each participant was random and presentation order
associated bias was avoided. Also, sample codes of each sample were different in the two tests.

Data were collected on paper forms designed by using FIZZ software 2.40H. Upon completing the
session, participants received a gift for their participation.

2.3. Descriptive sensory analysis

2.3.1. Assessors

The descriptive analysis of the eight cheese samples was carried out in Vitoria-Gasteiz, in the Sensory
Laboratory of the University of the Basque Country (LASEHU). Sixteen assessors (five males and
11 females; age range 34-68 with average age 45) were selected taking into account their training
level in descriptive analysis: six expert assessors of the official panel for sensory quality control of
PDO lIdiazabal cheese and ten assessors with great experience in descriptive sensory analysis of foods
(the majority of them with experience in cheese evaluation).

2.3.2. Experimental design

Six two hours sessions were carried out:

- Term generation, selection of terms and the score card design. Two sessions were held to develop
the attribute list. Only the six expert assessors took part in the first session. A list of sensory
descriptors (aroma, taste and trigeminal sensations) was previously prepared from the list published
by Berodier et al. (1997) and presented to the participants. To facilitate the term generation, cheeses
were compared in pairs: PDO cheese vs. non-PDO cheese from the same region. In this way, assessors
had to indicate perceived sensations (terms) and their intensity (low, medium or high) for each

sample.Then, they had to compare the two samples and mark if there were differences in intensity for
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each of the perceived sensations, or not. The second session was attended by all the assessors. Based
on the terms collected through the first session, a second list including exclusively aroma terms was
provided. The procedure followed with these samples was the same as in the first session.

The selection of terms and the score card design were carried out using results obtained in the previous
sessions. As far as aroma was concerned, only terms with a citation frequency (CF; percentage of
times that each term was cited for each sample over the total number of times that could be cited) >
20% or with a CF < 20% but with a CF > 40% for any of the samples in the second session were
selected. A similar criterion was applied by Campo, Ballester, Langlois, Dacremont, & Valentin
(2010) in a study of Burgundy Pinot Noir wines. The terms selected were: fresh butter, boiled milk,
acidified milk, fresh vegetable, boiled vegetable, nut, caramel, burnt, leather, meat soup, rennet and
butyric acid.

With regard to taste, the terms used in the first session (sweet, acid, salty, bitter and pungent) were
directly included in the final list. Based on Lavanchy et al. (1999), texture terms selected were
firmness, friability, solubility, adherence and humidity in mouth.

A definition of each term was established, as well as the evaluation procedure. Continuous linear 10
cm scales (anchored at points 0 and 10 and with an additional cm at each end) were used for attribute
intensity scoring.

- selection of references and training. Assessors were provided with references for taste, aroma and
texture, either chemical substances or commercial products. References were prepared according to
Berodier et al. (1997), Lavanchy et al. (1999), Pérez-Elortondo et al. (2007) and Ojeda et al. (2015)
procedures. References were prepared with a cheese base for their perception to be as close as possible
to the real situation of cheese evaluation.

- Analysis of the samples of the study. The eight samples were evaluated in triplicate over three
sessions. These session took place in the two weeks following the consumers study. A dummy sample
was first evaluated in individual booths and then a group discussion took place for a last scoring

alignment. Then, panellists scored the eight samples in booth using Fizz software 2.40H. Samples
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were coded with three digits random numbers and presented according to a Williams Latin square
design. Panellists were instructed to wait 20 seconds between each sample and to chew a piece of
apple and rinse their mouth with water to eliminate any residual product. A five minutes break was
programmed between the first four and the remaining four samples.

2.4. Data Analysis

2.4.1. Effect of consumer origin, cheese origin and PDO/non-PDO on PSQ (H1)

A four-way mixed ANOVA was performed on PSQ scores according to the following model:

Y = W + consumer origin + cheese origin + PDO/non-PDO + consumer(consumer origin) + cheese
origin*consumer(consumer origin) + cheese origin*consumer origin + cheese origin*PDO/non-PDO
+ consumer(consumer origin)*PDO/non-PDO + consumer origin*PDO/non-PDO + cheese
origin*consumer origin* PDO/non-PDO + error

In this model, cheese origin, consumer origin, and PDO/non-PDO were considered as fixed factors
and consumer as random factor. A Tukey’s honest significant difference (HSD) post hoc test was
applied to consumer origin to find significant (p < 0.05) differences between pair of samples.

For first order interaction cheese origin*consumer origin, Kruskal-Wallis test was applied (p < 0.05)
on PSQ scores in each consumer origin. Dunn’s test (with Bonferroni’s correction) was run on
consumer origin to find significant differences (p < 0.05) between pairs of samples. Also, paired t-
tests with Bonferroni’s correction (for 16 comparisons from two effects at 5% significance level,
significant differences at p < 0.003) were run on PSQ between local and non-local cheeses in each
consumer origin.

Regarding first order interaction consumer origin*PDO/non PDO, paired t-test with Bonferroni’s
correction (for eight comparisons from two effects at 5% significance level, significant differences at
p < 0.006) was applied for calculating significant differences in PSQ according to PDO/non-PDO in
each consumer origin.

Finally, with regard to second order interaction cheese origin*consumer origin*PDO/non-PDO,

paired t-test with Bonferroni’s correction (for eight comparisons from two effects at 5% level,
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significant differences at p < 0.006) was applied in order to study significance differences in PSQ
between local and non-local PDO and non-PDO cheeses in each consumer origin.

Kruskal-Wallis test was run with XLSTAT 2011 (Addinsoft, Paris, France). The other statistical
analyses were computed using IBM® SPSS® Statistics25 (SPSS Inc., Chicago, USA) with the
exception of Bonferroni’s correction from paired t-test, which was calculated without using statistical
software (significant differences at p < (5% significance level / number of comparisons)).

2.4.2. Relationship between PSQ and liking (H2)

Spearman’s correlation coefficient (r) between PSQ and liking scores were calculated on individual
scores considered all together.

Then, for each consumer origin, a correlation coefficient between PSQ and liking scores was
calculated for the eight cheeses considered together, for PDO cheeses, for non-PDO cheeses and for
each cheese individually.

Correlation coefficient (r) > 0.7 was considered as a high correlation, 0.4 <r <0.7 medium correlation
and r < 0.4 low correlation.

Analyses were computed with IBM® SPSS® Statistics25.

2.4.3. Sensory drivers of PSQ (H3)

A three-way ANOV A was performed on sensory scores from the trained panel, with product, assessor
and session as fixed factors considering all first-order interactions. Further, a PCA was performed on
the mean scores of discriminant attributes. Mean scores of consumers’ PSQ from each city were
added as supplementary variables. Finally, Hierarchical Cluster Analysis (HCA) was done using
Squared Euclidean distances and Ward’s criterion. In this analysis, all the dimensions resulting from
PCA were considered.

ANOVA was performed using IBM® SPSS® Statistics 25 while PCA and HCA were done using

XLSTAT 2011.
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3. Results
3.1. Effect of consumer origin, cheese origin and PDO/non-PDO on PSQ (H1)
The four-ways mixed ANOVA showed that PSQ depends on: consumer origin (F (3, 434) = 22.4,

p<0.001), cheese origin (F (3, 1302) = 63.7, p < 0.001) and PDO/non-PDO (F (1, 434) = 156.6, p <

0.001).
Figure 1. PSQ in each consumer origin according to cheese origin.
5
4
S S ns ns
3
<o
v
=9
2
1 I
RE VG DI JH
a) Consumer origin and cheese origin

Dark and light grey bars represent local and non-local cheeses, respectively. Signification of differences from paired t-
test (with Bonferroni’s correction): s when significant (p < 0.003) and ns when non-significant (p > 0.003).
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Regarding consumer origin, RE consumers gave significantly (p < 0.05) lower scores (mean score,
MS 2.77, standard error, SE 0.036) than consumers from the other three cities and JH consumers gave
significant (p < 0.05) higher scores (MS 3.25, SE 0.037) than the consumers from the other three
cities. Significant differences were not found between consumers from VG (MS 2.91, SE 0.039) and
DI (MS 2.92, SE 0.042).

In RE and VG, local cheeses were scored higher than non-local cheeses (Figure 1a). A significant
cheese origin*consumer origin interaction (F (9, 1303) = 10.1, p < 0.001) confirmed that quality
perception among consumers from different origins depends on cheese origin (Figure 1b). Kruskal-
Wallis test revealed significant differences among products in each consumers’ origin. Particularly,
in RE the most positively evaluated samples were Italian cheeses and in VG local cheeses together
with Italian cheeses. By contrast, consumers in DI and JH did not find significant PSQ differences
between local and non-local cheeses. In fact, Italian cheeses got the highest score in DI and JH (in

this last city with local cheeses as well).

Perceived Sensory Quality
(98]

RE VG DI JH

Consumer origin and PDO/non-PDO

Figure 2. PSQ in each consumer origin according to PDO/non-PDO.

Dark and light grey bars represent PDO and non-PDO cheeses, respectively. Signification of differences from paired t-
test (with Bonferroni’s correction): s when significant (p < 0.006) and ns when non-significant (p > 0.006).
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As hypothesized, PDO cheeses, all together, were perceived as significantly higher in quality than
non-PDO cheeses (MS 3.17, SE 0.028 vs MS 2.75, SE 0.026, respectively).

The significant interaction between PDO/non-PDO and consumer origin (F (3, 434) =10.3, p <0.001)
indicated that the different sensory quality perception for PDO and non-PDO products depends, to a
certain extent, on consumers’ origin. Actually, significant differences were found between PDO and
non-PDO cheeses in RE, VG and DI, where PDO cheeses were scored higher in PSQ than non-PDO

cheeses whereas, no significant differences were found in JH (Figure 2).

VG DI
5
ns S ns S ns ns s s
ot L4
E 3
& &
g2 3 z
k] 3
3 I 5
g 4
2, | ] ]
1
lualy Spain France Finland
Cheese origin and PDO/non-PDO
RE JH
5
s ns ns s ns ns ns s

erceived Sensory Quality

Perceived Sensory Quality

g
4

Ttaly Spain France Finland Ttaly Spain France Finland
Cheese origin and PDO/non-PDO Cheese origin and PDO/non-PDO

Figure 3. PSQ in each consumer origin according to cheese origin and PDO/non-PDO.

Dark and light grey bars represent PDO and non-PDO cheeses, respectively. Significance of differences from paired t-
test (with Bonferroni”s correction): s when significant (p < 0.006) and ns when non-significant (p > 0.006).

Figure 3 illustrates the significant second-order consumers’ origin*cheese origin*PDO/non PDO
interaction (F (9, 1301) = 11.1, p <0.001). In VG, DI and RE, significant differences between local
PDO and local non-PDO cheeses were found whereas no difference between PDO and non PDO
cheese is perceived for foreign cheeses. There is an exception for Finnish cheeses with the traditional

cheese scored significantly higher in PSQ than its industrial counterpart in every city.
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3.2. Relationship between PSQ and liking (H2)

A significant correlation was observed between PSQ and liking scores given by all consumers to the
eight cheeses considered all together (r = 0.508, p < 0.001). In each city, a significant (p < 0.05)
correlation between PSQ and liking was obtained both for PDO and for non-PDO cheeses from each
cheese origin, with the exception of local non-PDO cheese in RE (Figure 4). Also, a higher correlation
was observed for non-local cheeses than local cheeses in RE, VG and DI. In the case of JH this

difference was not so clear.

RE VG
1,000 1,000
0,900 0,900
0,800 0,800
<= 0,700 = 0,700
5 o6 - L 5 0600 1 v - = —
S 0,500 -~ S 0,500 {—y
TR
= 0400 — £ 0400 - =
S 0300 | g 0,300
2 0200 - 2 0,200 A
0,100 - 0,100 -
0,000 - 0,000 -
Italy Non-local Spain France Finland Spain Non-local Italy France Finland
cheeses cheeses
Cheese origin Cheese origin
DI JH
1,000 1,000
0,900 0,900
0,800 0,800
= 0,700 < 0,700
5 0,600 5 o600
5 0,500 S 0,500 -
= 0400 - = 0400 |
S 0,300 - g 0300 1
20,200 - o 0.200 -
0,100 - 0,100 -
0,000 - 0,000 -
France Non-local Ttaly Spain Finland Finland Non-local Italy Spain France
cheeses cheeses
Cheese origin Cheese origin

Figure 4. Correlation coefficients (r) between PSQ and liking in each city for local and non-local cheeses (considered
separately and together as averaged r value).

Black bars represent the average of PDO and non-PDO cheeses, dark and light grey bars represent PDO and non-PDO
cheeses, respectively. ns: no significant correlation (p > 0.05), *:p < 0.05; **: p < 0.01.

3.3. Sensory drivers of PSQ (H3)
The results of the three-way ANOVA on descriptive scores revealed significant (F (154, 1278 = 16.7

p < 0.001) differences among products for all attributes.
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Figure 5 shows the loading plot and the product map of PCA run on all descriptive attributes, with
mean scores of PSQ from consumers of each city as supplementary variables. The first two
principal components explained 76.30% of the total variance and cheeses are distributed in the four
quadrants of the plot. PC1 is a taste factor opposing “sweet” to “acid” and PC2 is a texture axis

opposing “friability” and “firmness” to “humidity mouth”.
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Figure 5. Representation of cheeses, sensory characteristics and consumers” PSQ over the first two components by
PCA.

A= aroma; T= taste; Tx= texture.

PSQ for consumers from VG was driven mainly by “strong” sensory attributes, as “butyric acid”,
“rennet”, “acidified milk™, “acid” and “pungent”, whereas PSQ of consumers from RE and DI was
driven by “salty”, “solubility”” and “friability”. Finland showed a lower tendency toward these last
sensory characteristic. However, PSQ for each consumer origin was represented in the same

quadrant of the PCA suggesting that there are no marked differences in the drivers explaining PSQ
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among the four cities In fact, when HCA was run to identify clusters of drivers of PSQ, three main

clusters were identified (Figure 6) and four PSQ were included in the same cluster.
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Figure 6. Hierarchical Cluster Analysis. Clusters of drivers of PSQ for the different consumer origin.

A= aroma; T= taste; Tx= texture.

4. Discussion

The main objective of this work was to study the impact of consumers’ origin on Perceived Sensory
Quality of cheeses according to their familiarity with cheeses. We first hypothesized (H1) that
consumers from different European regions would assess differently PSQ of cheeses from different
origins. Consumers gave higher scores to domestic cheeses in two (RE and VG) of the four cities.
More interestingly, we found that consumers were better at discriminating between the local higher

quality cheese (PDO) and the local lower quality cheese (non-PDO). This is obvious for consumers
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from Italy (RE), Spain (VG) and France (DI) who were the only ones to identify PDO cheese from
their own region as higher in PSQ than the non-PDO counterpart.

According to their familiarity towards the products and, more specifically, they would be better at
differentiating the quality level of PDO vs. non-PDO cheeses from their own country than for cheeses
from other countries. They scored PDO local cheese significantly higher in PSQ compared to the non-
PDO whereas they did not perceive any differences between PDO vs. non PDO for foreign products.
This is interpreted in terms of familiarity with the products, although we did not directly measure
cheese familiarity, as people are more exposed to local vs. non-local cheeses. This is in line with
Séenz-Navajas, Ballester, Peyron, & Valentin (2014) who pointed out that consumers are tend to
categorize local wines as higher in gquality than non-local ones. In another study (Saenz-Navajas,
Ballester, Peyron, & Valentin, 2013) those authors found that Spanish consumers from La Rioja
categorized Rioja wines as higher in PSQ than French wines from Cotes du Rhéne. In both cases,
wines were PDO products. The authors attributed this effect to consumers’ familiarity with wines
from their own region. We found the same pattern of responses in the three countries that are familiar
with the PDO system. In Finland, people from JH also identified their traditional cheese as higher in
PSQ than the industrial counterpart whereas they where not able to differentiate PDO from non-PDO
foreign products. However, people from foreign countries also differentiate the two cheeses in a
similar way. This could be explained, to a certain extent, by the fact that Finnish cheeses were the
cheese-pair with the highest number of sensory attributes significantly different between them (data
not shown).

In the present study, we found that PSQ was related to liking to a certain extent (r = 0.508) but the
correlation is somehow weaker for domestic compared to foreign cheeses. This support our second
hypothesis. Consumers may have develop their own mental representation of a high quality product
for the local PDO cheese, based on their repeated experiences with this cheese. They learn to identify
quality cues that are not only based on their liking for cheeses in general. This is not completely in

line with Hopfer & Heymann (2014) who found a high correlation between liking and PSQ on
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Californian consumers for Cabernet Sauvignon wines. But, other factors such as the diversity of tested
products and the product category, may impact correlation values. As the studies in this area are too
scarce to be conclusive, further work is needed to better understand the relationships between PSQ
and liking and its modulation by familiarity.

Sensory attributes driving PSQ were quite similar among consumers from different origins. Saenz-
Navajas, Ballester, Pécher, Peyron, & Valentin (2013) also reported agreement among 56 wine
consumers from La Rioja (Spain) and 52 consumers from Cétes du Rhone (France) regarding drivers
of wine aroma PSQ. This could have been expected, as similar trend were observed across countries:
Italian cheeses were scored high in PSQ and traditional Finnish cheese got high scores than its
industrial counterpart. Thus, this result is not in contradiction with the idea that for familiar PDO
products, consumers may develop a concept of “Quality” somehow diverging from their “quality”
concept of cheeses in general.

Finally, it is necessary to indicate that more studies would be necessary to confirm the findings of the
present work, especially regarding the differences in sensory quality perception between PDO and
non-PDO cheeses. In fact, the unavoidable limited number of samples to include in the study forced
to choose few cheeses, so the results could not be extrapolated to cheeses with or without PDO.
Another limitation is that, if it had been done in other parts of Europe, the results could have been
somewhat different, depending on familiarization and cultural aspects.

5. Conclusions

The results of this research suggest that PSQ depends to a certain extent on consumer origin, probably
due to familiarity with local products. Only small differences in sensory drivers of PSQ have been
found across consumers from different regions. However, as local cheeses were perceived as higher
in PSQ than non-local cheeses, it indicated that over a general trend, familiarity modulates PSQ.
The correlation between PSQ and liking is significant but only moderate, suggesting that PSQ is a
distinct judgment from liking that includes other dimensions. The relation between PSQ and liking is

stronger for non-local cheeses than for local-cheeses, reinforcing the idea that familiarity affect PSQ.
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