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A B S T R A C T   

Explicit and implicit responses to food and beverage are known to be modulated by expectations generated by 
contextual factors. Among these, labelling regarding the country of origin has been systematically shown to 
impact on consumers’ evaluations of products. However, it is not clear yet whether the presence of food origin 
biases also affects humans’ physiological (i.e., implicit) responses, as well as whether different conditions of 
sensory appreciation of products are equally influenced. The present preliminary study investigated the psy-
chophysiological responses to food samples paired to labels of declared (i.e., Italy, Spain/Germany, EU) or un-
declared origins. Food items (i.e., olives and cracker) were presented in visual or taste conditions to thirty Italian 
participants, whose behavioral (i.e., liking, willingness to buy, and estimated cost) and physiological (i.e., skin 
conductance responses) responses were collected. The results indicated that the food samples elicited stronger 
liking and willingness to buy responses by participants and were estimated as more expensive, when being firstly 
experienced through vision than taste. No differences in the physiological arousal state were found as a function 
of food origin or sensory condition of presentation.   

1. Introduction 

The perception of food is inherently multisensory (Spence and 
Piqueras-Fiszman, 2014), so often is the act of grocery shopping. When 
standing in front of the vegetable boxes at the supermarket, visual 
appearance is undoubtedly one of the first aspects that the consumer 
considers in their buying decision. By getting closer and touching the 
product, the consumer can smell its aroma, and appreciate its 
compactness. The multisensory experience will then be completed at 
home when the food will be turned into a meal, and the consumer will 
finally be able to evaluate the texture and enjoy the flavor. Nevertheless, 
pleasantness experiences are not always so straightforward. Sometimes 
the information experienced by two sensory modalities is not hedoni-
cally congruent. For instance, a bruised fruit might be rated as visually 
unpleasant but still delicious while tasted. Thus, expectations based on a 
specific sensory hint might prove wrong when experiencing the product 
via other senses (Piqueras-Fiszman and Spence, 2015; Yeomans et al., 
2008; Spence, 2020). In such cases, the multitude of sensory inputs are 
weighted and combined as a result of a multisensory integration process, 

and a hedonic final judgment is finally made (de Eguilaz et al., 2018; 
Spence and Gallace, 2011; Spence, 2012b). However, grounding eval-
uations and expectations upon a single sensory modality, as in the case 
of the bruised fruit, sometimes might prevent more direct contact with 
the product and consequently the willingness to buy it. New strategies to 
attract the consumer’s attention and engage them need then to be found. 
This is especially relevant in the era of online shopping – hugely 
increased during the COVID-19 pandemic – in which visual aspects of 
products are usually the unique sensory attributes represented, to the 
detriment of a more complete multisensory experience (Hisano, 2019; 
Koch et al., 2020; Chang and Meyerhoefer, 2021). 

Food perception and evaluation are not solely based upon intrinsic 
product attributes (i.e., food colour, shape, texture), but also upon 
extrinsic product properties (i.e., packaging, price, country of origin; 
Enneking et al., 2007; Fernqvist and Ekelund, 2014; Piqueras-Fiszman 
and Spence, 2015; Wang et al., 2019). For instance, most of the time, 
direct contact with food is prevented or favoured by its packaging. 
Although the package represents a barrier to direct contact with food, 
product designers exploit what might be seen as a limit instead of a 

* Corresponding author. Mind and Behavior Technological Center, Department of Psychology, Università Milano-Bicocca, Italy. 
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means to enrich the consumer’s experience. Sensory and semantic 
congruent sensory information with the food contained in the package 
can be, in fact, delivered by taking advantage of the power of the 
crossmodal correspondence effect (e.g., Becker et al., 2011; Biggs et al., 
2016; Spence, 2011; Velasco et al., 2014). As described by the affective 
ventriloquism effect, hedonic qualities of the product delivered through 
a sensory modality can be recalled via another sense (Spence and Gal-
lace, 2011). Similarly, it is well known how tactile attributes such as the 
solidity or resistance of a material influences judgments in other do-
mains (Maggioni et al., 2015; Risso et al., 2019), or how the product or 
brand name can evoke specific thoughts about the quality and the price 
and can generate expectations (Etzi et al., 2016; Gallace et al., 2011; 
Spence, 2012a). 

The presence of labels plays a fundamental role in food perception as 
well. One might think about how consumers’ expectations are influ-
enced by those product labels which refer to quality certifications, 
nutritional elements, and healthiness – factors towards which the con-
sumers are becoming more and more aware, as well as demanding – 
(Piqueras-Fiszman and Spence, 2015; Provencher and Jacob, 2016; 
Richetin et al., 2021; Skaczkowski et al., 2016). Among the extrinsic 
product attributes, the geographic origin of food has been demonstrated 
to be a crucial factor over the years when dealing with consumers’ 
buying choices (see Al-Sulaiti and Baker 1998; Bilkey and Nes, 1982; 
Newman et al., 2014; Verlegh and Steenkamp, 1999 for reviews). 
Country-of-origin labelling is mandatory in several nations across the 
world (see Regulation No 1169/2011 for EU countries) and provide 
consumers with a guarantee about the provenance of the food product. 
On this aspect, the ‘genetic barcode system’, which allows to track the 
origin details about a food item (despite the fact this system is not that 
intuitive since it implies the mediation of a smartphone), certainly 
represents a useful tool (e.g., Campanaro et al., 2019; Galimberti et al., 
2019). 

Multiple factors related to the country of origin of food are taken into 
consideration when making a purchase. Products coming from specific 
nations might be preferred over others as a function of production 
expertise, cultural and personal knowledge and even food/cooking in-
formation (e.g., about the Mediterranean diet). The sum of these con-
cepts is well explained by the trusted reference to “Made in … " products, 
which is spread worldwide and is often considered a guarantee of high- 
quality food (Fortis and Sartori, 2016; Ricci et al., 2019). Moreover, 
consumers’ choices might also be based on considerations regarding the 
specific product under examination. Then, food coming from countries 
where that product is typically produced/cooked or is linked to an older 
tradition (and even clichés) would be preferred (e.g., cheese from 
France, pasta from Italy, noodles from China, chocolate from Belgium, 
coffee from Colombia and so on). 

Consumer ethnocentrism, the phenomenon whereby consumers 
prefer products realized in the country for which they feel a sense of 
belongingness and identity, can also explain purchase intentions (Shimp 
& Sharma; 1987; Watson and Wright, 2000). Besides, consumer ethno-
centrism is also related to the preference for domestic and locally pro-
duced food, a tendency that can further be reinforced by a sensitivity to 
the environmental sustainability issue and low-cost production (Aprile 
et al., 2016; Conner et al., 2010; Feldmann and Hamm, 2015). When 
dealing with the expectations based on the country of origin of food, it is 
fundamental to note that these labels can generate cognitive biases. In 
fact, several experiments have shown how consumers’ food judgments 
can be modulated as a function of the country of origin indicated on the 
packaging, acting as reinforcement (Mueller and Szolnoki, 2010; Stefani 
et al., 2006). Moreover, these judgments are also affected by the positive 
or negative overall image which the country itself is able to communi-
cate (Ricci et al., 2019). 

Although the effect of the country of origin labels on explicit re-
sponses has been extensively covered in the last decades, on the oppo-
site, very little is known about the more implicit physiological 
consumers’ responses. The relevance of the use of autonomous nervous 

system (ANS) measures in food and beverage research is being 
increasingly highlighted in the literature (e.g., Spinelli and Niedziela, 
2016; Torrico et al., 2019; Verastegui-Tena et al., 2018; Verastegui-Tena 
et al., 2018; Walsh, Duncan, Bell, O’Keefe and Gallagher, 2017). Phys-
iological responses to food and beverage have been shown to vary as a 
function of contextual factors such as the environment (Xu et al., 2019) 
and the presence of other sensory stimuli (Kantono et al., 2019). Valence 
(i.e., liking) and arousal (i.e., intensity) mediate ANS effects on the 
presentation of food and beverage. A number of studies have focused on 
these aspects; nevertheless, the results are somehow contrasting, likely 
because of differences in the paradigms adopted. For instance, de Wijk 
et al. (2012) showed that variations of skin conductance responses 
(SCRs) are elicited at first sight of a disliked food. Later, De Wijk et al. 
(2014) found that liking is associated with increased heart rate (HR) and 
skin temperature (ST), and to a lesser degree to increased skin conduc-
tance. Moreover, Danner et al. (2014) found higher skin conductance 
levels (SCLs) and pulse volume amplitude (PVA) to dislike vs. liked 
samples. Rousmans, Robin, Dittmar and Vernet-Maury (2000) revealed 
higher skin resistance (SR) amplitude, HR, ST and skin blood flow (SBF) 
for unpleasant evaluated primary tastes. Beyond liking, the ANS effects 
of food acceptability were also examined. Lagast et al. (2020) found 
higher HR and lower latencies of SCRs to sensory non-accepted (i.e., 
bitter caffeine) vs. accepted (sweet sucrose) solutions, but crucially not 
in the frontal alpha asymmetry (FAA). However, to the best of our 
knowledge, it seems that the ANS effects of food origin labels have not 
been investigated yet, with the exception of the study of Mora et al. 
(2020), who reported a higher – but crucially not significant – arousal 
response (measured through skin conductance activity) to the protected 
design of origin (PDO) vs. no-PDO apple cider. 

The purpose of the work was to verify, in a preliminary study, the 
impact of the country-of-origin labels on consumers’ behavioural and 
physiological responses to two food products experienced via vision or 
taste. Hence, two foodstuffs – olives and crackers – were presented 
paired to their declared (i.e., Italy, Spain/Germany, EU) or undeclared 
origins to a group of Italian participants. In order to also assess the role 
of expectations generated by vision over taste and vice-versa, the order 
of presentation of visual and taste blocks was varied (Biswan et al., 
2021). Behavioural ratings (i.e., liking, willingness to buy, and esti-
mated cost) were asked to the participants, and their arousal response (i. 
e., skin conductance responses; SCRs) to the food samples were recor-
ded. Grounding on the studies mentioned above (e.g., Newman et al., 
2014; Verlegh and Steenkamp, 1999), we expected that the information 
about the country of origin of food would result in greater liking, will-
ingness to buy, and estimated cost than the undeclared origin items. 
About the arousal state, we predicted higher SCRs to the food with the 
undeclared origin, resulting from the tendency to distrust and avoid food 
which provenance is obscure (Bitzios et al., 2017; Verbeke et al., 2007). 
Finally, differences between visual and taste modalities related to their 
order of presentation were expected. In particular, prior visual experi-
ences might generate expectations on the subsequent taste experience, 
while the opposite (i.e., tasting affecting visual judgments) seems less 
likely. 

2. Experiment 

2.1. Methods 

2.1.1. Participants 
Thirty Italian volunteers (seven males; mean age: 23 ± 4 years; age 

range 20–35 years; 27 right-handed) were recruited in the experiment. 
The participants reported having normal or corrected-to-normal vision. 
Normal olfactory perception and absence of respiratory problems were 
also checked before testing the participants to avoid any impairment of 
taste perception. The study was conducted according to the principles of 
the Declaration of Helsinki and was approved by the local ethical 
committee. The volunteers received course credits as a reward for their 
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study participation. 

2.1.2. Sample size 
The sample size for this study was calculated a priori, using G*Power 

3.1 (Faul et al., 2009), with α = 0.05 power (1-β) = 0.80, and small 
sample size (0.3). The estimated sample size was twenty-four partici-
pants, but taking in account possible artifacts due to physiological 
measurement, we decided to recruit thirty participants in our sample 
size. 

2.1.3. Stimuli 
Crackers and olives were chosen as food samples because they 

represent common food in Italy and are easily manageable in a labora-
tory setting (see Allison et al., 2004 for the use of crackers as sample; see 
Caporale et al., 2006; see also Dekhili and d’Hauteville, 2009 for the use 
of olive oil). Three pictures, randomly paired with the country-of-origin 
labels, were presented for each product. Black and green variants of 
olives and salty or unsalted crackers were shown (Fig. 1). As for the taste 
condition, pitted olives from the brands Auchan, Esselunga, Polli, and 
salted crackers from the brands Pavesi, Delser, Esselunga were selected. 

2.1.4. Procedure 
Upon their arrival, the participants were welcomed and instructed 

about the experimental procedure. Then, they were comfortably sat at a 
table in front of a screen, and in order to record the participant’s elec-
trodermal activity (EDA), two Ag-AgCl electrodes were attached to the 
index and ring finger of their non-dominant hand. The ProComp 5 
Infiniti™ system (Thought Technology, Montreal, QC) was used to re-
cord the EDA data through a second computer, which screen was only 
visible to the experimenter. The BioGraph Infiniti software was used to 
process the data collected. Mark events were manually provided by the 
experimenter. During the experiment, the experimenter seated at the 
participants’ left side, and the vision of the experimental equipment was 
covered by a black curtain. The food samples were paired with labels, 
varying in their specificity about the country of origin. Olives and 
crackers were then presented as: 1) produced in the participants’ home 
country (Italy); 2) produced in another country (Spain for olives, and 
Germany for crackers – for this category, different origins were chosen 
on the base of current data on food production/consumption; that is for 
each product we selected the country were production and consumption 
were higher in EU –); 3) produced in the EU; 4) undeclared country of 
origin. While the first three labels were also accompanied by the flag of 
the country, the latter had no flag (Fig. 2). 

Unisensory visual and taste conditions were administered in two 
counterbalanced blocks. Namely, half of the participants started with 
the visual block and then proceeded with the tasting block, and vice 

versa for the other half. In the visual block, for each trial, the partici-
pants were presented with 4 s-long pictures: for the first 2 s an indication 
about the country of origin of the item (paired with a flag in the case of 
declared origins) was visible on the bottom of the screen, then for the 
last 2 s a picture of the product also appeared and stayed at the top of the 
image (Fig. 3A). In the taste condition, the participants were blindfolded 
and were required to taste a small piece of product placed trial by trial 
on a plate on the table by the experiment. These pieces were freshly 
prepared by the experimenter a few minutes before the taste condition. 
The food samples presented were never visible to the participants 
because prepared behind the black curtain and served when the 
participant wore the blindfold. For each trial, the experiment informed 
the participant about the origin of the product and placed it on the plate 
so that the participant could take it and taste it. They had been previ-
ously trained about the specific position of the plate on the table. On 
average the participants took 5–6s to evaluate each sample presented 
(Fig. 3B). For each sensory condition, 24 trials (2 food samples by 4 
countries of origin by 3 repetitions) were presented in a pseudor-
andomized order. Each of the three repetitions corresponded to a food 
sample variant (pictures or real food samples). For both visual and 
gustatory conditions, after each trial, the participants filled in three vi-
sual analogue scales (VASs) about liking (“How much do you like this 
product?”), willingness to buy (“Would you wish to purchase this 
product?”) and estimated cost of the product (“How much would you 
pay for this product?”). The first two were anchored by the labels “not at 
all” and “very much”, while the last one by the labels “0€” and “5€”. 
Each scale was presented separately from the others, and their order of 
presentation was pseudorandomized. These were presented with E- 
prime 2.0 (Psychology Software Tools, Pittsburgh, PA). 

2.1.5. Data analysis 
As far as the analysis of VAS data is concerned, a mixed repeated 

measure analysis of variance (rmANOVA) with the within factors of 
product (olives vs. crackers), sensory modality (vision vs. taste), origin 
(Italy vs. Spain/Germany vs. Europe vs. unknown) and the between 
factor presentation order (vision first vs. taste first) was performed. Sig-
nificant results were further analyzed with HSD Tukey’s corrected post- 
hoc tests. Correlational analyses among the three scales were also run. 
As regards the electrodermal activity measurements, data were further 
elaborated using the Matlab-based script Ledalab (version 3.4.8) by 
adopting a continuous decomposition approach (Benedek and Kaern-
bach, 2010). Skin conductance response (SCR) was used as an index for 
the analysis. Visual and gustatory conditions were analyzed separately 
given that the taste condition implies a higher number of motor artifacts. 
In the visual condition, the temporal window taken into consideration 
for the data analysis was from 2 to 6 s after the onset of the stimulus. In 

Fig. 1. Pictures of crackers and olives adopted as visual stimuli in the experimental paradigm.  
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Fig. 2. Country of origin labels presented in the visual condition.  

Fig. 3. Visual and taste timelines.  
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the gustatory condition, the temporal window was set in the range 3–5 s 
to avoid the motor artifacts due to chewing in the first seconds of 
stimulus presentation. In order to minimize such artifacts on the data, a 
1 Hz low-pass filter was also applied. A series of ANOVAs with product 
(olives vs. crackers), sensory modality (vision vs. taste), origin (Italy vs. 
Spain/Germany vs. Europe vs. unknown), and presentation order (vision 
first vs. taste first) as main factors were run. HSD Tukey corrected 
post-hoc tests were run here as well. Skin conductance analyses in 
response to the visual condition were run on 29 out of 30 participants 
because of a technical problem during the data collection. 

3. Results 

Liking. The significant main effect of product [F(1, 28) = 6.51, p =
.01] indicated that olives were liked by participants more than crackers. 
The interaction between product and sensory modality [F(1, 28) = 8.09, p 
= .008] confirmed that the previous result was present both for the vi-
sual and gustatory condition and also revealed that olives were liked 
more when seen in the picture than when tasted (p = .01), with no 
difference for crackers (p = .91; see Fig. 4). The main effect of the origin 
was significant as well [F(3, 84) = 16.28, p < .001], revealing that the 
products of unknown origin were liked less than the products with 
declared origins (IT, SP/GE, EU, all ps < .001), with no difference among 
the other origins (all ps > .05). Moreover, the interaction between origin 
and sensory modality [F(3, 84) = 2.93, p = .03] suggested that the dif-
ference between unknown and known origins was present for both 
sensory modalities (all ps < .001). Visually-presented Italian products 
were liked more by participants than those declared as coming from 
Spain/Germany (p = .01), with a trend also indicating differences be-
tween Italian and EU origins (p = .09). However, as suggested by the 
significant interaction between origin and presentation order [F(3, 84) =
6.90, p < .001], the difference between the unknown origin and the 
other known origins was present only for those participants who expe-
rienced the visual condition (all ps < .001) before the gustatory one (all 
ps > .05). Given that the three-ways interaction among origin, sensory 
modality and presentation order [F(3, 84) = 3.62, p = .01] was significant, 
we decomposed the analysis according to the presentation order factor. In 
the sub-sample of participants who started with the visual condition, a 
main effect of origin [F(3, 42) = 15.22, p < .001] was found, confirming 
that products of unknown origin were liked less than all the three known 
origins (all ps < .001). The interaction between sensory modality and 
origin [F(3, 42) = 4.35, p = .009] suggested that this was true for both 
sensory modalities (all ps < .001). In the gustatory condition, only a 
main effect of sensory modality [F(1, 14) = 7.96, p = .01] was found, with 

higher ratings for visual than gustatory judgments. All the non- 
significant effects of the Liking scale are reported in Table 1. 

Willingness to buy. The main effect of product [F(1, 28) = 5.78, p =
.02] indicated that olives elicited a stronger willingness to buy than 
crackers. The effect of origin was significant as well [F(3, 84) = 22.09, p 
< .001] and indicated that the unknown origin product received lower 
ratings than all products from other countries (all ps < .001), with no 
differences among the others (all ps > .05; see Fig. 5). As revealed by the 
interaction between origin and presentation order [F(3, 84) = 10.12, p <
.001], this difference among unknown and known origins was present 
only for those participants who experienced the visual condition (all ps 
< .001) before of the gustatory (all ps < .05). Besides, a stronger will-
ingness to buy was found for those participants who started with the 
visual condition and only when Italian origin was compared with EU 
origin (p = .05), with a trend suggesting the same effect vs. Spain/ 
Germany (p = .07). The interaction among product, origin and presen-
tation order was significant as well [F(3, 84) = 3.08, p = .03] and was 
decomposed according to the presentation order factor. A significant ef-
fect of origin [F(3, 42) = 19.25, p < .001] and of product * origin [F(3, 42) 
= 4.30, p = .009] were found for those participants starting with the 
visual condition. Unknown origin products elicited less willingness to 
buy than the others (all ps < .001), with a trend indicating a stronger 
willingness to buy for Italian vs. EU origin (p = .08). The preference for 
known origins vs. unknown was present for both olives and crackers (all 
p < .001). Moreover, a stronger willingness to buy for Italian vs. Spain 
and vs. EU (both ps < .001) in the case of olives, and between Italian vs. 
EU (p = .004) in the case of crackers, but not between Italy and Spain (p 
= .25), were found. In the ANOVA for those participants starting with 
the gustatory condition, only the main effect of origin was significant [F 
(3, 42) = 3.45, p = .02], indicating that unknown origin received lower 
ratings as compared to EU (p = .04), with a trend indicating the same 
effect vs. Italian and vs. Spain/Germany (both ps = .06). All the non- 
significant effects are reported in Table 1. 

Estimated cost. The main effects of product [F(1, 28) = 10.76, p =
.002] and origin [F(3,84) = 19.11, p < .001] were significant. Olives 
were estimated to be more expensive than crackers. Moreover, unknown 
origin products received lower ratings than the other known origins 
products (all ps < .001; see Fig. 6), in addition to a trend that showed 
higher estimated costs for Italian than SP/GE (p = .06). However, the 
interaction effect between origin and presentation order [F(3,42) = 3.45, 
p = .02] revealed that the higher estimated cost associated with known 
products vs. unknown (all ps < .001), and to Italian vs. Spain/Germany 
(p = .05), was valid only for those participants starting with the visual 
condition, and not for the gustatory (all p > .05). All the non-significant 
effects are reported in Table 1. 

Skin conductance response. For the visual condition, all the effects 
were not significant (p > .05; see Fig. 7). For the gustatory condition, 
only the main effect of product [F(1, 28) = 6.19, p = .01] was signifi-
cant, indicating that crackers were responsible for a higher SCR than 
olives (see Fig. 8). The other effects were not significant (see Table 2). 

4. Discussion 

The result of the present work confirmed that the label regarding the 
origin of food has a significant impact on consumers’ judgments and 
purchase intentions (Mueller and Szolnoki, 2010; Newman et al., 2014; 
Stefani et al., 2006; Verlegh and Steenkamp, 1999). In particular, our 
study extended these findings by examining the role of the sensory 
modality (vision or taste) of food appreciation and its impacts on both 
the consumer’s behavioral and physiological responses. Interestingly, 
the country-of-origin bias emerged in response to those food samples 
which were first experienced by vision rather than by taste. Namely, 
higher liking, willingness to buy, and estimated cost were found for 
declared vs. undeclared origins, when food samples were visually pre-
sented first. By contrast, when the first experience was mediated by 
taste, preventing the participants from seeing the food sample and only 

Fig. 4. Mean ratings to liking scale. Error bars represent the error of the means. 
IT = Italian; GE =
German; SP = Spanish; EU =
European Union; NS = Non-Specified (Undeclared). 
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being told about its country of origin, the participants’ judgments about 
the products did not change as a function of the origin label. It seems 
then that the taste condition acted as a sort of disconfirmation of the 
country-of-origin bias, which instead was strongly present for the visual 
experience. Our results would seem to support the importance of “try 
before buy” experience to mitigate the effect of cultural and social bias 
in products evaluation (Stryja and Satzger, 2018). 

It is unclear, however, if this effect depended on the vision of the 
picture or on the presence of the flag indicating the origin. It is possible 
that visual elements are trusted more than auditory-verbal indications, 
like those used in the taste condition. In fact, here the modalities of 
presentation of the food samples varied depending on the sensory mo-
dality stimulated. It also needs to be noted that the condition whereby 
someone tastes something without seeing it is rather rare, excluding 
exclusive gastronomy experiences (Spence and Piqueras-Fiszman, 
2012). Generally, the visual experience of food acts as a sort of filter, 
sometimes followed by smell, and often only those items which over-
come this selections phase are actually brought to the mouth. It also 
needs to be considered whether a food item presented with no infor-
mation about its country of origin can be trusted in terms of safety (Liu 
et al., 2019; Lobb and Mazzocchi, 2007), especially in those countries 
where food origins must be declared mandatorily on the packaging. 

While the undeclared origin was generally disliked by all the par-
ticipants, even though more for those starting with the visual experi-
ence, the results regarding the contrasts between Italy and the other 
specific European nations (Spain for olives and Germany for crackers) or 
the more generic EU origin indication, are more uncertain. For instance, 
Italian items were liked more than Spanish/German products (with a 
similar trend for Italy vs. EU, perhaps suggesting an only partial iden-
tification of the average Italian consumer with EU identity) in the visual 
condition; similarly, Italian items induced stronger willingness to buy 
than EU (with a similar trend for Italy vs. Spain/Germany). 

In this case, it needs to be considered that all the participants in the 
presented study were Italian, and this aspect undoubtedly affected the 
judgments. In fact, as demonstrated by the consumer ethnocentrism 
bias, people tend to prefer items produced in their home country (Shimp 
& Sharma; 1987; Watson and Wright, 2000). This bias can depend on the 
belief that home country products are effectively better than others, to 
support the economy of the own country, and for environmental issues 
(Aprile et al., 2016; Conner et al., 2010; Feldmann and Hamm, 2015). 
Moreover, the concept of ‘Made in Italy’ for foods is particularly strong 
all over the world and, of course, especially in Italy (Fortis and Sartori, 
2016; Ricci et al., 2019). In this sense, it is difficult to distinguish 

Table 1 
Results of the statistical analyses performed for the liking, willingness to buy, estimated cost scales. Asterisks indicate statistical significance (p < .05).   

Liking Willingness to buy Estimated cost 

d.f. F p d.f. F p d.f. F p 

Product 1, 28 6.51 0.01* 1, 28 5.78 0.02* 1, 28 10.76 0.002* 
Origin 3,84 16.28 <0.001* 3, 84 22.09 <0.001* 3, 84 19.11 <0.001* 
Order 1, 28 0.91 0.34 1, 28 0.23 0.63 1, 28 0.01 0.89 
Sense 1, 28 2.19 0.14 1, 28 2.21 0.14 1, 28 3.04 0.09 
Product * Origin 3, 84 0.60 0.61 3, 84 1.63 0.18 3, 84 0.70 0.55 
Product * Order 1, 28 0.46 0.50 1, 28 0.78 0.38 1, 28 1.10 0.30 
Product * Sense 1, 28 8.09 0.008* 1, 28 3.80 0.06 1, 28 2.80 0.10 
Origin * Order 3,84 6,90 <0.001* 3, 84 10.12 <0.001* 3, 84 8.04 <0.001* 
Origin * Sense 3, 84 2.93 0.03* 3, 84 1.40 0.24 3, 84 2.19 0.09 
Order * Sense 1, 28 2.07 0.16 1, 28 1.84 0.18 1, 28 0.19 0.65 
Product * Origin * Order 3, 84 1.73 0.16 3, 84 3.08 0.03* 3, 84 0.73 0.53 
Product * Origin * Sense 3, 84 0.43 0.72 3, 84 0.47 0.69 3, 84 0.18 0.90 
Order * Origin * Sense 3, 84 3.62 0.01* 3, 84 1.20 0.31 3, 84 1.95 0.12 
Order * Product * Sense 1, 28 1.89 0.18 1, 28 2.05 0.16 1, 28 2.28 0.14 
Product * Order* Origin * Sense 3, 84 1.19 0.31 3, 84 0.62 0.60 3, 84 0.90 0.44  

Fig. 5. Mean ratings to willingness to buy scale. Error bars represent the error 
of the means. Fig. 6. Mean ratings to estimated cost scale. Error bars represent the error of 

the means. 

R. Etzi et al.                                                                                                                                                                                                                                      



Current Research in Food Science 5 (2022) 423–431

429

between in-group bias or the “made in Italy” effect. However, the 
stronger influence on subjective judgment in visual condition, rather 
than taste condition, suggest that this effect is present in the step before 
trying the food, and, at the end, modulated by its tasting experience. It is 
worth mentioning here that food packaging might also affect food 
perception and evaluation, but, for this study, we decided to keep the 
visual appearance of the packaging as simple as possible (compatibly 
with the available food chosen for the experiment) and concentrate only 
on the “provenience” of food. However, we believe that this aspect 
should be directly manipulated (with the help of packaging designers) in 
future studies. 

Differently from the cognitive evaluation, the physiological arousal 
responses were not modulated by the food product’s origin country. 
Thus, implicit responses were not affected by the country of origin of the 
food samples, neither when experienced via vision, nor when experi-
enced via taste. The lack of significant effects of the food country origin 
on SCRs is in line with the study of Mora et al. with PDO and not-PDO 
apple cider (2020). One might expect to find such differences given 
that cognitive expectations – and overall missed expectations – are 
known to impact on physiological responses (Cacioppo et al., 2007). 
However, it is likely that more ecological settings would have better 
chances to make emerge such effects, for example by presenting the 
participants with real products and packaging instead of pictures. 
Moreover, particular attention should be paid when including a gusta-
tive condition in the experimental paradigm, given that the motor ar-
tifacts due to chewing can be responsible of covering, at least in part, 
potential arousal effects (see Posada-Quintero and Chon, 2020 for a 
discussion of the current consistency of SCR in presence of motor arti-
facts). On this point, studies about the arousal response to tasting food 
items, show that skin conductance is more able to capture novelty and 
valence effects, while cardiac activity is more suitable for disconfirma-
tion of expectations (Verastegui-Tena et al., 2018). In sum, modifica-
tions of the experimental procedures or the use of other methods to 
verify the presence of implicit biases (e.g., Implicit Association Test, 
IAT) should be considered in order to investigate this aspect further. 

In general, the results of this kind of studies can be of high interest in 
the applicative fields of marketing, food and packaging design, and 
advertising. -In fact, several insights about the modality of advertising 
and presentation of food products can be drawn from these results. The 
advertising and packaging of those products which origin country is 
particularly relevant (e.g., Italian pasta) should visually highlight the 
origin aspect to attract the consumer’s attention. The installation of 
banquets placed inside the stores with the possibility of tasting the 
product might instead be more strategic in those cases in which the 
origin of the product is not very appealing, and the aim is to focus the 
consumer’s attention on the taste of the food. Hence, different strategies 
should be adopted depending on the product to be promoted, as well as 
on the results of a user research process aimed at assessing how con-
sumers perceive and respond (both cognitively and emotionally) to that 
specific product. 

5. Limits and future work 

This preliminary study presents undoubtedly several limits. In 
particular, despite a significant effect of the origins of food and the type 
of food (also regarding the sensory modality) on participants’ evalua-
tions, the physiological analysis missed the research proposal. This 
could be due to the relatively small sample size tested, or to some un-
controlled motor artifacts (e.g., the participants movements were not 
controlled through electromyography). 

It is worth mentioning that in our study we did not test the role of 
national differences on food evaluation. It would be interesting in future 
studies to address the role of this factor by means of transcultural 
studies. The same can be said for demographic or economical differences 
among participants. That is, we might expect different susceptibility to 
the information presented through the label, for older and younger, as 

Fig. 7. Mean skin conductance responses to visual condition. Error bars 
represent the error of the means. 

Fig. 8. Mean skin conductance responses to gustatory condition. Error bars 
represent the error of the means. 

Table 2 
Results of the statistical analyses performed for skin conductance responses to 
visual and gustatory conditions. Asterisks indicate statistical significance (p <
.05).   

Vision Taste 

d.f. F p d.f. F p 

Product 1, 27 0.38 0.53 1, 28 6.19 0.01* 
Origin 3, 81 0.74 0.52 3, 84 0.72 0.53 
Order 1, 27 0.11 0.73 1, 28 1.15 0.29 
Product * Origin 3,81 0.62 0.59 3, 84 0.08 0.97 
Product * Order 1, 27 0.08 0.76 1, 28 0.03 0.85 
Origin * Order 3,81 0.17 0.91 3, 84 1.13 0.33 
Product * Origin * Order 3, 81 0.46 0.70 3, 84 0.57 0.63  
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well as for more or less wealthy participants. 
Our preliminary results highlight the role of the expectation induced 

by the information regarding the country of origin on participants’ food 
evaluations. Future studies have to investigate the role of other food 
features which can mitigate or enhance this kind of influence. For 
example, another sensory modality extremely important concerning 
food is smell (e.g., Maggioni et al., 2019; Micaroni et al., 2019). 
Including olfactory manipulations in our experimental paradigm should 
be then sought after. Moreover, another possible variable to be manip-
ulated could be related to how easily identifiable as ‘regional’ a given 
food is. Most likely, using very regional products, the visual bias on food 
labeling should be greater than olive and cracker used in our conditions. 
That is, more easily distinguishable Italian food (such as Burrata, Sop-
pressata, but also Lardo di Colonnata, Mozzarella di Bufala Campana, 
Cassata Siciliana etc for Italian products, but the same can apply to 
Cheddar Cheese, Foie gras, etc) should perhaps lead to greater effects on 
people’s evaluations when mislabeled (i.e., Mozzarella Campana - an 
origin certified and controlled product from the Italian region Campania 
– might labeled as a product coming from North America). 

Moreover, further studies should also include more or less immersive 
and interactive technologies to better investigate the role of specific 
sensory aspects affecting consumers’ choices. In fact, Virtual Reality 
(VR) could be an economical, yet effective tool to simulate realistic (and 
even completely novel) products in multisensory marketing scenarios 
and to evaluate the weight of several sensorial components of the whole 
evaluation experience (Lombart et al., 2020). Similarly, Augmented 
Reality (AR) could allow us to easily show useful or appealing infor-
mation for consumers directly by scanning a product within the physical 
environment where it is presented/consumed (and thus creating addi-
tional specific contexts; see for example Blumenthal, 2008; Spence and 
Piqueras-Fiszman, 2012; Spence and Piqueras-Fiszman, 2014; Risso & 
Gallace, submitted). 
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