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(Abstract A
Consumer expectations and efforts to reduce perceived risk play a central role in wine purchasing behavior. Brand-
ing and product positioning are widely applied strategies to cultivate positive perceptions of wine quality and ori-
gin. Nevertheless, perceived risk remains a critical determinant of consumer choice. As wine represents a credence
good, tasting serves as one of the most effective means of reducing uncertainty regarding product quality. Although
consumers cannot feasibly taste all wines prior to purchase, integrating tasting opportunities with branding strate-
gies may offer a more comprehensive approach to stimulating demand. This study focuses on the tasting component
of this approach to identify preferred combinations of wine characteristics based exclusively on sensory evaluation.
The application of positioning maps, together with the identification of ideal combinations of wine attributes, en-
ables the detection of potential modifications in wine characteristics that could better align products with consum-
er preferences. A series of experiments was conducted in which participants tasted and rated the sensory attributes
of generic red wines. The results indicate considerable heterogeneity in consumers’perceptions across five different
wines. However, there is a marked degree of homogeneity in their ideal combinations of wine characteristics, as re-
flected in the consistent orientation of the ideal vector within the positioning maps. These findings provide valuable
managerial insights for identifying unoccupied or “open” spaces in competitive markets, thereby supporting strat-
egies for product differentiation, improved market positioning, and enhanced customer attraction and retention.
Beyond managerial implications, the study contributes to a broader understanding of consumer-driven product
development in the agri-food sector, emphasizing the role of sensory evaluation and market alignment in fostering
\sustainable competitiveness and rural economic resilience. )

Keywords: Sensory Attributes of Wine, Positioning of Red Wines, Ideal Vector, Discrimination of Red Wines.

Introduction

Consumers' purchasing decisions are influenced by various fac-
tors that determine the product they want to buy. Researchers
are attempting to study consumers' preferences for different
food products, including organic products, specialty meals,
eco-friendly products, wine, and other food items [1]. In gen-
eral, purchasing decisions for such a product can be influenced
by both intrinsic characteristics, such as taste and color, and
extrinsic characteristics, including brand and country of origin.
Managers and marketers are trying to forecast consumer expec-
tations and demands based on consumer preferences for product
attributes. Wine is an example of a credence product - one that
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has quality or other unobservable characteristics that cannot be
evaluated even after consumption [2].

It is so because, unlike "regular' products, it has a wide varia-
tion in grape varieties, regions, tastes, wine styles, and numerous
other factors. Research studies have attempted to help custom-
ers make purchasing decisions based on several cues that can
predict wine quality. However, these cues vary for each wine,
in accordance with general wine knowledge and regional and
winery styles [3]. Furthermore, the quality level may vary in var-
ious circumstances, including the occasion of consumption [4].
Thus, consumers trying to choose and purchase a bottle of wine
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usually face complex information and cues on the label, which
are not easily assessable for less experienced consumers. While
extrinsic cues can be identified and comprehended by custom-
ers (e.g., price, label), intrinsic cues that characterize the wine
itself (e.g., taste, aroma) are difficult to assess without tasting
the wine. In most research in this area, the focus has been on
extrinsic cues. In this research, we are focusing solely on the
intrinsic characteristics.

One approach to identifying wine quality based on intrinsic
characteristics relies on chemical and instrumental analyses of
wine attributes. Such characteristics include acidity, color, vol-
atile components, and other aroma-related and measurable at-
tributes. Wine’s compositional and sensory profiles are widely
documented, and several models have been proposed to identify
and classify wine quality and origin based on these profiles [5-
9].

This approach provides a common base for analyzing and com-
paring different wines. Furthermore, some characteristics are
not easily measurable. For example, the aroma and sensory at-
tributes of wine are complex and challenging to measure and
describe.

Sensory evaluation of wine, therefore, is usually performed by
wine experts who evaluate the wine and describe its attributes
for potential consumers. It is often wine experts who publish
their opinions on a variety of wines in guidebooks, wine mag-
azines, daily newspapers, or other media, and their expertise is
typically accepted by producers, retailers, and consumers, pro-
viding a basis for quality ratings. These measures, however, are
not fully appreciated by the vast majority of consumers, who are
the typical buyers of wine. Most of these measurements are not
communicated clearly by the industry, and unfortunately, these
communications skew towards high-involvement, heavier buy-
ers rather than the vastly larger majority of low-involvement,
light, and occasional buyers, on which the success of the wine
industry is predicated. Therefore, consumers often rely on oth-
er informational sources, such as recommendations from family
or friends, as well as their own experiences and perceptions of
product quality.

Risk reduction in wine buying and intrinsic products in general
is an area of interest. For many buyers, price is a surrogate for
a range of intrinsic cues [10]. This type of positive correlation
between price and quality is typical in credence-type products
(even after tasting a wine, consumers can not be sure that this is
the best wine for them unless they taste many wines). Following
this notion, the perception of a higher price acts as a proxy for
quality, which can reduce risk [11-14]. Another approach to risk
reduction is to rely on recommendations from a friend or the
seller in the wine store. These recommendations were found to
be an important factor in the choice of wine [15,16].

Prior consumer research typically had the extrinsic cues of the
wine available to customers in tasting tests (e.g., price, origin,
grape variety, or brand name) either separately or in combination
[17]. In this research, we employ an alternative approach to con-
tribute to the body of knowledge on risk reduction, utilizing a
blind taste assessment to identify relevant and, more important-
ly, intrinsic characteristics. By excluding all other information
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cues from these tests, we can identify the relationship between
sensory-based intrinsic cues and the preferred combination of
important wine characteristics. Using a positioning mapping
technique, we identify the relation of each wine to these pref-
erences. This “clean” test and approach offers' winemakers and
managers a way to improve the desired qualities of their wine
based on consumers’ preferences.

As with many food and beverage items, taste is the most import-
ant characteristic in decision-making. Specifically in wine, [18]
found that the taste of the wine was a dominating factor for wine
consumers. found that taste was the most highly correlated attri-
bute with wine choice and noted that this was to be expected as
taste is frequently found to be the key attitudinal factor in studies
of wine choice [19]. In addition to taste, other intrinsic charac-
teristics of wine were found to be relevant in wine purchasing.
Smell is another cue [20].

These studies suggest that some consumers have a relatively
straightforward understanding of the importance of intrinsic
wine characteristics. By investigating the importance of product
attributes for Italian consumers when choosing wine, [21] found
that consumers have a clear and precise opinion (low uncertain-
ty) about the importance that they give to the wine in terms of
complexity and taste, the aroma/bouquet, the quality-price ratio,
the region of origin, and the food-pairing. They concluded that
consumers have a clear opinion that taste, bouquet, and price
are more important than other wine attributes. Although their
research suggests an understanding and preference for the dif-
ferent wine properties, uncertainty still exists, as in most cases,
there are no opportunities for tasting. Since taste is the more
dominant risk reduction factor in choosing a wine [22] and al-
most all purchase situations do not include the opportunity to
taste the wine before purchase, so having previously tasted the
wine is important in wine selection [23].

Prior research highlights the importance of taste and other sen-
sory-based characteristics in wine evaluation. It is, therefore, im-
portant to identify these sensory-based attributes and, more im-
portantly, the interplay between them that can describe a wine's
overall evaluation. A better understanding of such relationships
can facilitate more accurate competitive analysis between wines
based solely on sensory evaluation. Adding preference to this
analysis can provide information on what characteristics can be
changed to decrease a potential gap between a particular wine
and consumer preferences. Using this analytical approach, pro-
ducers can design a marketing strategy to improve their market
standing by adjusting sensory-based wine characteristics, poten-
tially increasing the preference for their wine. Such a strategy
might be more effective and efficient than other techniques be-
cause it is more appropriate for measuring the choices of less
experienced consumers.

The primary objective of this study is to identify the sensory
attributes of red wine that are most significantly associated with
consumers' purchasing decisions and the interplay between these
attributes and consumers’ preferences. To minimize potential
confounding effects, we limited this study to generic red wines
produced in France for regular consumption, with a similar retail
price range (€3.60-€4.20). We employed a blind taste setting to
isolate the effect of intrinsic wine qualities.
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Methodology

We applied a four-stage approach. In Stage One, we employed
perceptual analysis of the different wines, using wine charac-
teristics obtained from the extensive existing literature in this
area. This analysis provided insight into whether consumers can
differentiate wines in a blind taste test. The second stage was
identifying the salient wine attributes in a preference formation
process. In the third stage, we constructed a perceptual map. We
analyzed consumers’ perceptions to find the main pillars of their
perceptual structure. We then used the factor scores to map the
location of the wines in this two-dimensional space, construct-
ing a perceptual map. This was followed by the fourth stage of
creating the positioning map. Here, we superimposed the ideal
vector of preference on this map. This was done by regressing
the factor scores obtained in the previous step against prefer-
ence. The ratio between the regression coefficients of the two
factors yielded the slope of this vector.

The participants in this study were wine master’s students at a
French university. Of the 40 initial responses, 39 were valid and

Table 1: Wine Attributes that involve wine appreciation [25].

included in the analysis, with one excluded due to incomplete
information. The tasting experiment took place in a wine-tast-
ing laboratory. Participants were presented with five different
red wines simultaneously in five glasses without any identifying
information provided.

Among the 39 valid respondents, 21 (53.8%) were male, and 18
(46.2%) were female. All participants were at least 18 years old.
A majority of 27 participants (69.2%) were aged between 18 and
24, while the remaining 12 (30.8%) were between 25 and 34.
All respondents were students, with most employed either full-
time or part-time, except for one who was unemployed. Thir-
ty-five participants (89.8%) reported drinking wine at least twice
a week, while only four (10.2%) consumed wine once or less.

Based on prior research, the following intrinsic attributes were
used to characterize the wine: color, aroma, bouquet, taste, tan-
nins, harmony (balance), and aftertaste sensation were investi-
gated (see Table 1). This set of wine attributes conforms to the
generally accepted rules of wine tasting [24, 25].

Attribute Description
1. Color Whether the wine is very light vs. very dark
2. Aroma Very light vs. very strong
3. Bouquet Very light vs. very strong
4. Taste How does the wine taste, very light vs. very strong
5. Tannic How tannic is the wine, very low vs. very high
6.Harmony/balance How balanced is the wine, very low vs very high
7.Aftertaste How is the length of the wine, very short vs. very long

A blind-tasting method was employed to capture only the senso-
ry qualities of the wine. This experiment analyzed five different
red wines from various registered terroirs in the Bordeaux re-
gion, which are common and relatively low-priced, to minimize
potential confounding effects. Participants were asked to taste
the wine and rate the seven wine attributes mentioned above for
each wine. Respondents were asked to rate their perceptions of
these qualities on an interval scale of 1 (very low level) to 10
(very high level). In addition, respondents were asked to rate
their overall evaluation of each of the five wines they tasted.

In Stage One, we investigate whether there are any differences
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among the five wines based on their wine attributes and overall
quality. The results of the Analysis of Variance (ANOVA) are
presented in Table 2 with means and standard deviations.

The results show differences in the perception of wine attributes
(ANOVA, p < 0.001). The results also indicate that participants
were able to distinguish between the different wines. Wines 3
and 4 were rated the best overall quality (no significant differ-
ence), while all the other wines were rated lower. The overall
quality of wine one and wine 2 is similar, and wine 2 is not sig-
nificantly different from wine 5.
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Table 2: ANOVA results of differences in sensory attributes for the five wines (Mean and Standard Deviation)

Attribute Wine 1 Wine 2 Wine 3 Wine 4 Wine S Average of Sig. level*
all wines
Balance/Har- 4.23¢ 4.90b< 5.90? 5.85¢ 5.36%° 5.25 <0.01
mony
0.28 0.26 0.25 0.23 0.30 0.12
Aftertaste 4.28¢ 4.51° 5.90%° 5.832 5.13b 5.13 <0.01
0.31 0.33 0.25 0.27 0.29 0.14
Taste 4.56%¢ 5.15%b¢ 6.12° 6.33% 5.38° 5.51 <0.01
0.30 0.23 0.22 0.23 0.27 0.12
Tannins 4.94¢ 5.08° 6.420 7.00? 5.88° 5.86 <0.01
0.32 0.26 0.21 0.23 0.26 0.13
Aroma 5.46° 5.21° 6.49° 6.442 5.51° 5.82 <0.01
0.27 0.25 0.24 0.23 0.27 0.12
Bouquet 5.18° 5.08° 6.42° 6.54° 5.38° 5.72 <0.01
0.28 0.28 0.25 0.21 0.31 0.13
Color 5.33¢ 6.38%¢ 7.21%b 7.49* 6.64° 6.61 <0.01
0.25 0.25 0.21 0.23 0.25 0.12
Overall 4.14¢ 4.82b¢ 6.08° 6.00? 5.00° 5.22 <0.01
Quality 0.32 0.31 0.25 0.22 0.28 0.13

*Significant level among the wines.

The superscripts a, b, and c represent differences in Means. For
example, a represents the highest mean for that property in a spe-
cific wine, b is the second-highest mean, significantly lower than
the highest one but greater than the others, and c has the lowest
Mean of all properties in that wine. It is significantly different
from the other wines. " ab" indicates no significant difference
between these two wines, but a significant difference from the
others, and so forth.

The second stage of the analysis examines the relative impor-
tance of wine attributes in shaping consumers' preferences for
these wines when considering a purchase. A multiple linear re-
gression analysis was conducted using the following functional
form.

Table 3: Regression coefficients of wine attributes

Preference; = oy COLOR; + a; AROMA; + a3BOUQUET; + o, TASTE; +
as; TANNIC; + agHARMONY; + a; AFTERTASTEI

The regression procedure estimated the parameters al,...,a7 for
all subjects tasting red wines. The significant coefficients were
derived by applying stepwise regression and are presented in
Table 3 below. The data indicate that three wine attributes are
salient in the choice process: color intensity, taste, and harmony.
In a similar analysis of white wines, [26] reported that taste
and harmony were the two salient attributes. As consumers
can differentiate wines in a blind taste, wine producers and
marketers should focus on these wine attributes. Investing in
these attributes could increase consumers’ preference for their
wines in tandem with better targeting of consumers.

Wine Attribute Coefficient Significant level
Color Intensity 0.210 0.002
Taste 0.217 0.007
Harmony 0.491 0.000

Consumers with a similar background to that in our sample tend
to evaluate wines primarily based on their taste and harmony.
[27] have reported similar conclusions. Their findings suggest
that, for most consumers, the foremost determinant of wine
quality appears to be taste, with balance being the second most
important characteristic [27].

The third stage in the analysis was identifying the perceptual
structure in the respondents' perceptual sensory evaluations. It
enabled the identification of variables contributing to the com-
mon perceptual variance among the measured attributes. There-
fore, a Principal Component Analysis (PCA) with Varimax
rotation and Kaiser Normalization was needed to obtain this
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information. The analysis yielded two main factors, explaining
68.4% of the variance. The rotated factor structures and the item
loadings are presented in Table 4 (only factor loadings above
4 are presented). The two factors derived from the data can be
interpreted as representing the 'taste' aspects, as they describe
the mouthfeel of wine, and the second factor as representing the
'color and aroma' aspects of the wine, which are related to other
sensory characteristics, including the color of the wine.

We then used the two factors to construct a two-dimensional
map, which resulted in factor scores determining each wine's
position on this map. Figure 1 presents consumers’ perceptions
of the five wines based on the aggregate response of the whole
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sample. The different shapes on the map represent the specific
locations of various wines.

A perceptual map evaluates the similarities and differences be-
tween wines based on the two main perceptual pillars to deter-
mine their competitive position. The closer two wines are to one
another, the more similar they are in terms of their characteris-
tics. Therefore, they compete with each other and vice versa. As
can be seen in Figure 1, each wine has a distinct position, with

wines 3 and 4 being positioned high on the 'taste' and high on
the 'color and aroma' aspects of the wine. In this respect, their
relative proximity suggests that they are similar and can be sub-
stitutable for consumers. Wine 5 is positioned low on the 'color
& aroma' dimension and near the average on the 'taste’ aspects,
while wines 1 and 2 are positioned low in both dimensions.
These three wines are not differentiated by aroma but by taste
dimension.

Table 4: Factor loadings of wine attributes (only factor loadings above .4 are presented)

Wine Attribute Factor
1 2
Harmony 0.827
Aftertaste 0.812
Taste 0.733 0.479
Tannins 0.719
Aroma 0.906
Bouquet 0.836
Color 0.403 0.431
The superscripts a,b and c represent differences in means.
0.6
Wine 4
Wine 3 @ .
© 0.2 e -
E ==-"
e
< . .
o 0.8 -0.4 0j0 0.4
§ . 0.2 o
8 Wine 1 Wine2 [ L Wine s
0.6
'Taste'

Figure 1: Perceptual and positioning preference-based in two dimensions: 'taste’ and 'color & aroma'.

Figure 1: describes respondents' perceptions of the different
wines. However, it does not provide insight into consumers'
preferences for wine on their own. Therefore, the fourth stage of
the analysis was calculating and analyzing the 'ideal vector' that
represents the relative effect of the two factors on the desired
positioning of an ideal wine (see, for example [28, 29].

The 'ideal vector' captured the trade-offs between wine factors
that indicate how consumers react to potential changes in their
perceptual evaluation. This represents the proximity of each
wine's perceptual position to its ideal preference. Since the vec-
tor indicates the ideal combination of both factors that consum-
ers prefer when considering wine, the closer the position of the
wine is to the 'ideal vector,' the closer it aligns with consumers'
preferences. The 'ideal vector' was derived by regressing the
factor scores against the preferences of consumers for the four
different wines with the following functional form:

Prefrence = B0 + B1 -’ Taste’ + B2 -’ Color&Aroma’

Where 'Taste' - scores of factor 1 and 'Color&Aroma' scores of
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factor 2.

The results of this analysis yielded the following relations:
Preference=5.22+1.11'Taste'+0.51'Color & Aroma' (p<0.001).

The high values of the 'taste' coefficients indicate that consumers
tend to prefer wine based on its 'taste' attributes rather than on
'color & aroma' attributes.

Using the ratio of the B1 and 2 coefficients enable us to draw
the ideal vector and superimpose it on the two-dimensional
space map. Adding this vector to the map, as shown in Figure 1,
provides more insight into the relationship between perceptions
and preferences. As noted earlier, the closer a specific wine is to
this vector, the more suitable it is for consumers' tastes. Figure
1 indicates that wines 3 and 4 are the closest to this vector (solid
arrow). Winemakers can use this analysis to create wines closer
to this ideal vector by adjusting the sensory attributes accord-
ingly through both viticultural and oenological decision-making.
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To check the robustness of the results, we used a jackknife-type
analysis. The factor scores were regressed against preference for
four wines at a time, and each run used a different combination

of wines. The results and the slopes of the ideal vector are pre-
sented in Table 5.

Table 5: Summary of Regression Coefficients for Different Wine Groups

Group of wines p1 B2 p2/p1
'taste' 'color & aroma' The slope of the ideal vector
1. wines 1,2,3,4,5 1.107 513 0.463
2. wines 2,3,4,5 1.154 .526 0.456
3. wines 1,3,4,5 1.108 .627 0.566
4. wines 1,2,4,5 1.054 .526 0.499
5. wines 1,2,3,5 1.130 .502 0.444
6. wines 1,2,3,4 0.908 731 0.805

The results show that the ideal vector remains in the same di-
rection and has similar relative importance, with the relative im-
portance of taste being more significant than that of the color/
aroma factor.

As the value of the ideal vector's slope increases, consumers
tend to prefer 'color & aroma' attributes. The slope of the ide-
al vector for wine group 6 is 0.805, higher than all other wine
groups (Table 5), while the slope of the ideal vector for all other
wine groups is between 0.444 and 0.566. This can be attributed
to a lower perceptual 'taste’ and/or better 'aroma & color'. How-
ever, the selection of the French participants may be inadequate,
given the relatively small sample size.

The results of this study are compared to those of another study
by [25] In that study, four bottles of wine wrapped in brown
paper were presented simultaneously to participants without any
information about the wine. Randomly mixing the alternative
wines across participants was conducted to avoid potential pri-
mary or recency effects. Overall, four generic red wines of dif-
ferent brands were tested. These wines were selected because
consumers typically purchase them in Israel for personal use at
home. Subjects were asked to taste the wine and rate each senso-
ry wine attribute as described in Table 1.

The ideal vector for the Israeli data is depicted in Figure 1
(dashed line) and the slop of the ideal vector is a smaller amount
than the French one. As the value of the slope of the ideal vector
of the French wines are higher than the Israeli wines, French
consumers tend to prefer 'color and aroma' attributes. The high
values of the 'taste' coefficients indicate that consumers tend to
prefer wine based on its 'taste' attributes rather than on 'color &
aroma’ attributes.

Comparing the two studies, French participants might have more
experience with wine and appreciate it for its taste and other sen-
sory characteristics. While taste remains a key factor, this cohort
seems open to exploring a broader range of sensory attributes.

Conclusion

Understanding the perceptions and preferences of wine con-
sumers of different wines is of great importance for winemakers
and marketers. Thus, an analysis that considers the competitive
position of various wines, taking into account consumers' per-
ceptions and preferences, can provide valuable information for
formulating a marketing strategy to attract consumers. It is also
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a way the wine businesses can work towards better communi-
cating the intrinsic aspects of wine to help potential consumers
reduce the perceived risk of purchasing. Our analysis of the
perceptual mapping of five different French red wines, along
with the superimposed ideal vector, provides an approach to
achieving this. Constructing a map that reflects the positioning
of a commercial entity allows managers to achieve two main
objectives in defining their marketing strategies.

The primary objective is to gain a deeper understanding of their
firm's competitive positioning in relation to rival firms. In addi-
tion, by studying this map, winery managers and winemakers
can identify open spaces in the competitive environment, allow-
ing them, for example, to reposition themselves as more attrac-
tive than their competitors. Another important advantage of such
analysis is evaluating the current version of a wine relative to
consumers’ ideal combination of ‘taste’ and ‘aroma & color’.
Thus, providing mapping tools for retailer positioning can en-
hance managers' ability to improve their business, attract, and
retain customers.

For example, the homogeneity in consumers' wine preferences
suggests that marketers should primarily focus on altering con-
sumers' perceptions of their wines. [25,26] concluded that the
differences in segment-level analysis might indicate some senso-
ry differences between the examined segments. Marketers can,
therefore, try to influence consumers' perceptions by relating
some of the taste items to non-tangible aspects of a brand, which
reflects the producer's reputation [30].

Since there is relatively limited literature available in this area,
this research aims to expand the existing knowledge base on this
topic [31]. As such, it is somewhat exploratory in nature, and
no hypotheses were developed. Future research should extend
the results to other wines and consumer segments using larger
sample sizes. In doing so, these studies could contribute new
knowledge and highlight the dimensions and the position of the
ideal vector [32].
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