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Abstract. Several attributes can be used to differentiate wine products to meet con-
sumer interest and thus increase producer visibility, attractiveness and revenues. Per-
ception of the same attribute may depend on various factors that characterise the sub-
jects, such as individual, behavioural and situational characteristics, like their coun-
try of origin. This study aims to identify which credence attributes and related levels 
motivate consumers the most to buying wine, by comparing the results obtained in 
three different European countries: France, Greece and Italy. A conjoint experiment 
based on linear assumption was administered using price, production method, Geo-
graphical Indications (GIs) and wine origin as product attributes. The conjoint data 
were analysed in three steps: performing a model with the whole sample; performing 
three models using national data to compare results between the countries; and per-
forming a cluster analysis using the Ward method to associate consumer characteris-
tics with product attributes. Results show that wine origin is the most valued attrib-
ute for choosing wine, followed by the production method. Cross-country evaluation 
reveals several significant differences among the attributes of the production method, 
geographical indication and origin. The cluster analysis identified three groups named: 
Higher-priced and nation-specific wine seekers; Certification seekers and Price-sen-
sitive consumers. This paper provides several implications for both academicians and 
enterprises. Indeed, it is the first evaluation comparing the role given by consumers 
to biodynamic certification in a cross-country evaluation. Several indications are also 
provided for producers who can help differentiate better wine production by earning a 
higher income.

Keywords: wine consumption, organic, geographical indications, biodynamic, con-
joint analysis.

1. INTRODUCTION

Producers adopt several strategies to differentiate wine production with 
the aim of reaching new market segments and gaining consumer attention. 
Among the strategies, communicating valuable credence characteristics of 
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products can help producers mitigate asymmetric infor-
mation by increasing consumer awareness and conse-
quently obtain proper income from product sales [1,2]. 
Following this line, wineries have adopted various cer-
tification schemes, either related to product sustain-
ability, such as organic certification, or to geographical 
indications (GIs), such as protected designation of origin 
(PDO) or protected geographical indication (PGI) [3]. 

Focusing on geographical indications, which are 
regulated by Regulation (EU) No 1308/2013 of the Euro-
pean Parliament and of the Council, Europe has seen 
a greater spread of PDO wines compared to PGI ones 
[4]. In the literature, different aspects of GI wine con-
sumption have been assessed, as well as the importance 
attached by consumers to these certifications [5]. In fact, 
a recent paper indicates that PDO certification provides 
positive utility to consumers and can be considered as a 
driving attribute of consumer decision-making [6]. PGI 
wines are preferred to ones without GIs, however these 
products are considered to be at an intermediate level 
compared to PDO products and consumption determi-
nations may change, particularly those related to con-
sumer habits, such as the purchasing channel [7].

The study of the importance of GI for consumer 
choice was also conducted in a cross-country analysis 
that showed the high relevance of this attribute for wine 
choice in the total sample, showing, however, heteroge-
neous perception when comparing selected markets (Ita-
ly, USA, UK) [8].

[9] conducted a study among Colombian wine con-
sumers highlighting how appellation of origin, nutri-
tional information, and health warnings are key aspects 
in conveying a positive perception of product quality. 
Although criteria related to the production system seem 
to be less important for consumer choice [10], organic 
certification plays a discriminating role in wine consum-
er decision-making [11]. 

Organic certification was first regulated by Council 
Regulation (EC) No 834/2007, later amended by Imple-
menting Regulation (EU) No 203. Certification can be 
considered an effective differentiation tool; indeed, con-
sumers show a positive attitude towards organic wine 
and are more willing to pay for it [12]. In addition, when 
the attribute is compared with other characteristics, 
it gains high importance and can be considered a dis-
criminating driver of wine consumption [13]. A recent 
study showed that consumers have a heterogeneous 
attitude towards organic certification; although there is 
an important market niche willing to buy organic wine 
[14]. Sillani et al. [15] also showed that information on 
organic production methods, together with the grape 
variety, were two of the most important attributes, fol-

lowed by price, for the heterogeneous sample of buyers 
considered. Among the certifications related to sustain-
ability aspects, a recent study analysed consumer prefer-
ences for wine certified for sustainability, comparing the 
behaviour of US and Italian consumers and highlighting 
divergent attitudes between consumers in the two coun-
tries [16]. Demeter certification can be used in wine to 
indicate a product developed using biodynamic practices 
[17]. Biodynamic agriculture is based on the theory of 
anthroposophy and was founded by R. Steiner in 1924, 
who identified this method as a possible response to the 
increase in chemical inputs in agriculture [18]. Biody-
namic agriculture also refers to philosophical concepts, 
a holistic approach to agriculture and agronomic prac-
tices that have not been scientifically verified; therefore, 
this method is considered more of a belief or spiritual 
approach than a cultivation technique [19]. In this paper, 
we do not wish to delve into the claims and cultivation 
practices prescribed by the Biodynamic method of culti-
vation. However, given the objective possibility of apply-
ing Demeter certification to wines to differentiate prod-
ucts, it is necessary to assess whether there is a niche 
of interested consumers and what characteristics they 
have. To do this, a recent study [20] evaluated consumer 
willingness to pay (WTP) by comparing conventional, 
organic, and biodynamic certifications. The authors 
observed that consumers expressed a positive WTP for 
biodynamic wine, which was higher than for conven-
tional and lower than for organic wine.

The origin of the product was also found to be able 
to guide consumer choices. In a conjoint analysis study, 
different wine origins provided different levels of utility; 
in particular, wine produced in countries known as typi-
cal producers was rated higher [21]. In Spanish regions, 
origin was considered an important attribute; however, 
by segmenting the original sample of consumers, a por-
tion of individuals preferred inexpensive wine to local-
ly produced wine, while consumers in Madrid rated 
locally produced wine higher [22]. In Italy, consumers 
were clustered, allowing researchers to identify different 
groups interested in specific wine characteristics, includ-
ing local origin [23]. The origin of wine can be extreme-
ly important, since export may represent a significant 
share of producers’ revenues [24].

Another important aspect of wine consumption is 
that consumer preferences towards product attributes 
can change depending on their origin. For example, in a 
cross-country analysis, [25] found that Italian consumers 
were the most interested in price, while US respondents 
were the least. Further indications of the importance 
of consumers origin were suggested by [26], who found 
that Nova Scotia respondents valued price and region of 
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origin more than Canadians. These results are signifi-
cant as they indicate that a considerable amount of the 
variability in consumers’ choices arises from their ori-
gin. In another cross-country analysis conducted by Per-
routy et al. [27] considering France, Austria, Germany 
and the United Kingdom, the region of origin emerged 
as the most important attribute for wine selection, both 
for expert and regular consumers in all the considered 
countries. Therefore, cross-country comparisons are 
needed to get a clearer picture of the role of wine attrib-
utes. Conversely, in the same study, comparing expert 
and regular consumers, the price perception changed 
between the two groups. In fact, moving on to price, this 
attribute can also be considered an important factor in 
consumer choices, as those concerned about price were 
less willing to pay for organic wine [28]. Regarding the 
quantification of the utility derived from price attribute 
levels, unlike other food products where price is pre-
dominant [29], in the case of wine it may also be a sec-
ondary attribute [30].

1.1 Objectives and research questions

Considering the importance of product valorisa-
tion and the need to market better products based on 
communicating the quality characteristics of wine, the 
general aim of this study is to identify which credence 
attributes and attribute levels are most valued by con-
sumers in three different countries of the European 
Union and to compare the results across these countries. 
The wine attributes price, production method, geograph-
ical indication and product origin were chosen to be 
compared using a conjoint experiment. 

The general aim was analysed in depth through the 
following research questions:
1) Which wine attributes and attribute levels are most 

valued by European consumers?
2) Are there differences in the perception of wine char-

acteristics by consumers in different EU countries?
3) Is it possible to segment European consumers 

according to different wine attributes and attribute 
levels?
This study enables a better understanding of the fac-

tors that drive consumers towards wine consumption. 
In particular, by developing a cross-country evaluation, 
it will be possible to understand how preferences dif-
fer in various European countries and thus gain deep-
er insights regarding the role of the selected credence 
attributes in wine differentiation. Furthermore, to the 
best of our knowledge, this article is the first attempt to 
compare consumer interest in biodynamic certification 
as a production method in a cross-country evaluation. 

As for the other attributes, this is the first time they are 
combined, analysed and compared in a study involving 
France, Greece and Italy.

Following the introductory section, the article is 
organised into four parts: Methodology, in which data 
collection, conjoint experiment and inferential statis-
tics are addressed; Results, in which the results are 
explained; Discussion, which aims to compare the 
results with the current literature; Conclusion, in which 
the main findings, implications, limitations and future 
perspectives of the research are summarised.

2. METHODOLOGY

2.1 Data collection

To collect data on European consumer interests in 
different aspects of wine consumption, a multi-section 
survey was developed using Google Forms. The ques-
tionnaire consisted of four sections as follows: (1) Con-
joint experiment; (2) General wine consumption hab-
its and characteristics; (3) Consumer beliefs regarding 
intrinsic and extrinsic characteristics of wine; (4) Socio-
demographic features of the respondents. Data collection 
took place in early 2020 by sharing a link generated by 
Google Forms on several social networks and special-
ised wine consumption forums found in Greece, France, 
and Italy. The choice of specialised forums was made 
to boost the likelihood of collecting data from current 
wine consumers and thus improve the reliability of the 
responses. The study focuses on the data of the conjoint 
experiment and the socio-demographic characteristics 
that are required to meet the research questions. Regard-
ing the conjoint experiment, a detailed explanation will 
be provided in a specific methodology sub-section; while 
in the other sections, questions were asked using bina-
ry questions (yes/no) and on a 5-points Likert scale. A 
total of 506 questionnaires were collected and used for 
statistical processing after a consistency check of the 
answers. Indeed, as a preliminary step to data analysis, a 
data cleaning process was performed in which variables 
were coded and missing values and inconsistent values, 
defined as out-of- Likert scale values, were searched for. 
In fact, responses presenting inconsistent values were 
dropped because they were considered unreliable due 
to the possible low cognitive effort used by the respond-
ent. Missing values were also discarded. A total of 592 
records were present in the first database from which 
86 responses were removed, representing approximately 
14.5%. The socio-demographic characteristics of the 
respondents located in the cleaned database are shown 
in Table 1. Details on the composition of the sample are 



6 Raffaele Zanchini et al.

described in the Annex 1, which shows an equal distri-
bution across countries, gender and age; also reporting 
a comparison with the 2020 Census of the population 
of the three countries, which highlights the limitations 
of socio-demographic representativeness of the sample, 
considering the difficulty of interviewing consumers in a 
pandemic period.

2.2 Conjoint analysis 

A conjoint experiment based on the linear hypoth-
esis was chosen to assess the value given by consumers 
to different wine attribute rankings. The study included 
four wine credence attributes with different levels indi-
cated in table 2. Concerning the selection of price levels, 
this attribute was selected by direct market analysis con-
ducted in large retail chains and specialized stores in the 
countries under study: the average price observed during 
the data collection period was chosen as the central value, 
while the range was determined with a percentage devia-
tion of 20% [25]. No substantial differences were found 
between the three considered markets, so it was chosen 
to use the same price in the survey in the three countries. 
Another aspect to contemplate concerning the choice 
of attributes is the introduction of Geographical indica-
tion as a general presence of PDO and PGI certifications. 

This approach aims to derive an average level of utility 
not specific for these certifications. This choice was devel-
oped based on two closely related considerations. The 
first is a methodological constraint. As noted by [31] , to 
maximize the reliability of estimates and obtain depend-
able responses, the number of cards in conjoint ranking 
experiments should be limited to facilitate the classifica-
tion task for consumers. In fact, the orthogonal design has 
proven to be a useful tool for minimizing the number of 
cards, thereby preserving the reliability of responses and, 
consequently, the estimates [32]. However, if the GI attrib-
ute had been considered with three levels, the minimum 
number of cards would have increased, thus making the 
classification task more challenging for consumers. The 
second consideration is related to the novelty of the prod-
uct. Given the model constrictions in terms of number of 
cards and considering the novelty derived from the intro-
duction of the biodynamic certification, GIs were treated 
as an attribute with two levels, while the production 
method had three, facilitating comparison among conven-
tional, organic, and biodynamic. 

The model yields a variety of valuable insights into 
consumer preferences, including the mean relative 
importance for food attributes as a weight of attribute 
values [33,34] and part-worth utilities for attribute lev-
els [30]. Moreover, when the linear model is adopted, the 
part-worth utilities that can be considered as regression 
coefficients, can be interpreted as marginal probabilities 
[35]. In this context, the econometric model enabling the 
estimation of part-worths can be formalised as indicated 
in Equation 1. 

 (1)

where yk is the utility perceived by consumers for k-th 
stimulus represented by the number of cards (k = 1,…, 
k). ꞵj the coefficients of the regression that in the ranking 
conjoint are also considered as utility levels. Finally, xjk 
represent the variables adopted in the model or the attrib-
utes levels as a matrix of dummy variables [36]. Similarly, 
to other studies [31,37] goodness of fit of the model was 
evaluated using Person’s R and Kendall’s Tau which are 
indicators of the correlation between observed and esti-
mated preferences. Considering the high values obtained, 
the models were deemed robust for analysing the results.

To determine the best conjoint model to adminis-
ter, two important issues must be addressed: maximis-
ing both the efficiency of the model and the consumer 
responses [32]. When ranking conjoint analysis based 
on ordinary least squares (OLS) is used, as in this study, 
these issues are solved using an orthogonal design [32]. 
The orthogonal design can be considered the principal 

Table 1. Characteristics of the sample (n = 506).

Variables Items Frequency Percent

Gender Male 279 55.14
Female 227 44.86

Age 18-35 293 57.91
36-50 122 24.11
over 50 91 17.98

Family 
members

1-2 208 41.11
3-4 241 47.63
>4 57 11.26

Education Middle school 14 2.77
High school 95 18.77
University degree 212 41.90
Postgraduate 185 36.56

Income Up to 1000€/month 54 10.67
1001-2000 131 25.89
2001-3000 108 21.34
3001-4000 69 13.64
>4000 62 12.25
No answers 82 16.21

Countries Italy 178 35.18
France 184 36.36
Greece 144 28.46
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experimental design for maximising the information 
obtained from product profiles, while avoiding cogni-
tive overload for consumers [31]. An orthogonal design 
can be derived from a full factorial design, which cannot 
be used in data collection since the number of profiles 
represents all possible combinations of attribute levels, 
generating a defined number of cards that are difficult 
for consumers to manage [38]. This strategy allows the 
experiment to be administered to consumers, reduc-
ing the cognitive effort required for the task assigned to 
them, i.e., to rank the cards or products profiles com-
pared to a full factorial design [31,37]. Moreover, gener-
ating an orthogonal design produce uncorrelated prod-
uct profiles, avoiding overlap among attributes levels, 
preserving model efficiency and solving multicollinearity 
issues [29]. Based on these considerations, an orthogo-
nal design was applied in the study to the attributes and 
attribute levels, resulting in nine conjoint cards shown in 
Table 3. To improve readability, a visual representation 
of the conjoint cards is presented in Annex 2.

We chose not to describe the attributes used in the 
experimental design to minimize biases like social desir-
ability and cognitive bias [39]. By avoiding detailed 
explanations, respondents are more likely to provide 
genuine evaluations based on their impressions and 
experiences. This approach is especially relevant for 
credence attributes, such as the “local” attribute, which 

underscores the wine’s connection to its origin—encom-
passing terroir, climate, soil, and winemaking traditions. 
The interpretation of “local” can vary widely, from wines 
produced within a small village to those from a broader 
wine region, depending on the individual’s knowledge 
and experience [40]. Local wines are often appreciated 
for their authenticity and reflection of regional heritage.

The conjoint analysis was performed twice: the first 
on the entire sample, to answer the first research ques-
tion, and the second by dividing the responses according 
to country of origin, to answer the second research ques-
tion. The second analysis produced results for each coun-
try in which data was collected. To determine whether 
there were significant differences between the part-worth 
utilities of the attribute levels, according to the origin of 
the consumers, the ANOVA model was applied [29].

2.3 Cluster analysis 

To answer the third research question, the Conjoint 
analysis was further explored by applying a cluster anal-
ysis based on the Ward method, which enables the devel-
opment of groups with high within-group homogeneity 
[41] using squared Euclidean distances between observa-
tions [42]. Indeed, the first analysis provides a personal 
utility pattern for each consumer that can be considered 
as an individual preference towards the level of attrib-
utes employed in the design [30]. These utility patterns 
can be clustered, obtaining homogeneous groups of 
consumers [31,34,43]. When cluster analysis is applied, 
one question should be addressed: which cluster solu-
tion should be used? Different strategies can be adopted, 
but in this study the best cluster solution was evaluated 
using the Dunn index, which assesses separations among 
cluster and internal compactness [44]. The highest index 
value was found for the three-clusters solution. Once the 
clusters were obtained, the ANOVA model was applied 
to evaluate significant differences among the utility pat-
terns [30,43]. In addition, the chi-square test was chosen 
to assess differences in the frequencies of socio-demo-
graphic characteristics among clusters [45].

All analyses were performed using IBM SPSS 27, 
except the best cluster solution, which was performed 
using the R package NbClust [46]. 

3. RESULTS

3.1 Conjoint analysis outcomes 

Table 4 shows the results obtained from the Con-
joint Analysis performed on the whole sample of con-

Table 2. Attributes and levels adopted in the conjoint analysis.

Attributes Attribute levels

Price Low (4.00€/bottle); middle (6.00€/bottle); high (8.00€/
bottle)

Production 
method Conventional, organic, biodynamic

PDO/PGI None; yes
Origin Local, national, imported

Table 3. Card profile used in the conjoint experiment.

Card Price Production 
method PDO/PGI Origin

1 High Organic None Local
2 High Biodynamic None National
3 Mid Conventional None National
4 Mid Biodynamic Yes Local
5 Mid Organic None Imported
6 Low Biodynamic None Imported
7 Low Conventional None Local
8 High Conventional Yes Imported
9 Low Organic Yes National
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sumers. In terms of the mean relative importance cal-
culated for each attribute among European consumers, 
wine origin was the most valued, followed by the pro-
duction method. Price was considered as the third most 
important attribute, while certification of origin was the 
last attribute. To gain insights into the role of the attrib-
ute level, the evaluation of utility estimation coefficients 
is required. Starting with price, the results suggest that 
European consumers prefer higher prices. As for the 
production method, conventional production results in 
negative utility, while organic production is preferred 
by the surveyed sample. Compared to the biodynamic 
method, the coefficient is close to 0, indicating that this 

certification is irrelevant. The presence of PDO/PGI cer-
tifications is considered an important factor for consum-
ers, as the coefficient is quite high and positive. Finally, 
imported wine provides negative utility, while national 
and locally sourced products are appreciated by consum-
ers, especially local wine.

Moving on to the second conjoint analysis, which 
concerns differences between countries, the results are 
shown in Table 5. Several significant differences were 
observed, indicating that various credence wine attributes 
may be valued differently, depending on the origin of the 
consumers. Regarding price, the results indicate that Ital-
ian consumers are the most interested in this attribute in 
terms of mean relative importance. However, no signifi-
cant differences in utility estimates were observed. 

Focusing on the production method, consumers 
from France valued this attribute the most. Significant 
differences were observed between conventional and 
organic production. In fact, French consumers are the 
least interested in conventional production while being 
the most interested in organic production. Biodynamic 
production was not significant, but slight differences can 
be observed where Italian consumers perceived a nega-
tive utility from this certification and French consumers 
perceived the most positive utility. 

The presence of a geographical indication is the most 
valued by Greek consumers, both in terms of mean rela-
tive importance and utility estimate. Finally, several sig-
nificant differences were observed for each level of origin 
attribute. Local production was preferred by consumers 
in France, who obtained the highest utility coefficient. 
Interestingly, Greek consumers are the only group indif-
ferent to local production, obtaining the highest util-

Table 4. Conjoint results based on whole sample (n=506).

Attributes Attribute levels Utility 
estimate

Mean relative 
importance

Price
Low price -0.232

22.48Middle price -0.047
High price 0.279

Production method
Conventional -0.630

27.40Organic 0.617
Biodynamic 0.013

PDO/PGI
None -0.713

20.66
DOP/IGP 0.713

Origin
Local 0.634

29.47National 0.283
Imported -0.916

Constant   5.238  
Goodness of fit of the 
conjoint analysis

Pearson’s R 0.998  
Kendall’s Tau 0.944  

Table 5. Conjoint results based on country preferences.

Attributes Attribute levels Utility Italy Mean Utility France Mean Utility Greece Mean 

Price
Low price -0.129

24.76
-0.226

21.71
-0.366

20.63Middle price -0.120 -0.031 0.023
High price 0.249 0.257 0.343

Production method
Conventional*** -0.328

26.38
-0.870

29.43
-0.697

26.06Organic** 0.468 0.755 0.623
Biodynamic -0.140 0.114 0.074

PDO/PGI
None * -0.583

20.93
-0.747

19.90
-0.832

21.28
DOP/IGP* 0.583 0.747 0.832

Origin
Local *** 0.781

27.93
1.051

28.96
-0.081

32.03National *** -0.088 0.034 1.058
Imported *** -0.693 -1.085 -0.977

Constant *   5.194   5.249   5.277  
Goodness of fit of the 
conjoint analysis

Pearson’s R 0.996   1.000   0.997  
Kendall’s Tau 0.944   1.000   0.944  

*,**,*** significant results according to one-way ANOVA. P-value <0.01;0.05;0.001, respectively.
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ity from national wine. With regard to imported wine, 
French consumers considered this attribute as a negative 
indicator of wine quality more than respondents in other 
countries, based on the negative utility obtained.

3.2 Cluster analysis outcomes

Cluster analysis was performed on the consumer 
part-worth utility pattern to achieve a deeper under-

standing of European consumers based on similarity in 
attribute preferences and socio-demographic characteris-
tics. ANOVA and chi-square tests, performed on the util-
ity patterns and socio-demographic frequencies respec-
tively, revealed several significant differences. Table 6 
shows the results of the cluster analysis in terms of mean 
relative importance and utility estimates, while Table 7 
shows the distribution of socio-demographic data among 
the clusters.

Table 6. Conjoint results based on cluster analysis.

Attributes Attribute levels Utility Cl 1  
(n = 80) Mean Utility Cl 2  

(n = 301) Mean Utility Cl 3  
(n = 125) Mean

Price
Low price *** -1.321

30.82
-0.348

18.78
0.744

26.05Middle price *** 0.642 -0.259 0.024
High price *** 0.679 0.607 -0.768

Production method
Conventional*** -0.271

17.26
-1.220

27.81
0.563

32.91Organic*** 0.208 0.849 0.317
Biodynamic *** 0.063 0.371 -0.880

PDO/PGI
None *** 0.047

14.31
-1.065

22.61
-0.354

20.01
DOP/IGP *** -0.047 1.065 0.354

Origin
Local *** -0.392

37.61
1.060

30.81
0.264

21.04National *** 1.313 0.162 -0.085
Imported *** -0.921 -1.221 -0.179

Constant ***   4.984   5.355   5.118  
Goodness of fit of conjoint 
analysis

R di Pearson 0.995   1.000   0.997  
Tau di Kendall 0.944   1.000   0.944  

*** significant results according to one-way ANOVA. P-value <0.001.

Table 7. Frequency analysis on cluster results.

Variables Items Cluster 1 Cluster 2 Cluster 3 p-value

Gender
Male 0.63 0.53 0.55 0.328
Female 0.38 0.47 0.45  

Age
18-35 0.45 0.59 0.62 0.067*
36-50 0.28 0.23 0.24
over 50 0.28 0.17 0.14  

Family members
1-2 0.41 0.44 0.35 0.507
3-4 0.48 0.46 0.50
>4 0.11 0.10 0.15  

Education

Middle school 0.04 0.03 0.02 0.020**
High school 0.32 0.17 0.14
University degree 0.30 0.45 0.42
Postgraduate 0.34 0.35 0.42

Income

Up to €1000/month 0.11 0.12 0.15 0.055*
1001-2000 0.25 0.35 0.26
2001-3000 0.30 0.20 0.37
3001-4000 0.15 0.18 0.12
>4000 0.18 0.15 0.11  

*,** significant results according to the chi-square test. P-value < 0.1;0.05 respectively.
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Starting with cluster 1, the results indicate that these 
consumers are most interested in the price and origin 
attributes, when considering the indicator of mean rela-
tive importance. They perceive the highest utility for 
medium- and high-priced wine, indicating that the 
attribute could be considered as a quality indicator for 
this group. In addition, this cluster places the highest 
importance to nationally produced wine. Finally, con-
sumers in this group do not consider the geographical 
indication certification and perceive a slight utility for 
organic production. Based on these considerations, this 
cluster can be named “High price and nation-specific”. 
In terms of socio-demographic characteristics, this group 
includes middle and older age consumers with a high 
school diploma and an income of over €4000 per month.

The second group obtained the highest mean rela-
tive importance for the PDO/PGI certification attribute 
and the second highest for the production method and 
origin. Considering utility terms, these consumers are 
very attentive to PDO/PGI certifications: in fact, the 
coefficient is the highest among the clusters. In terms 
of production method, the cluster perceived the great-
est utility from organic certification. Interestingly, bio-
dynamic certification is also considered in this cluster, 
and respondents who appreciate local production and 
high-priced wines can also be found. Given these char-
acteristics, the cluster can be called “Certification seek-
ers”. Focusing on socio-demographic characteristics, the 
group contains mainly young consumers with a univer-
sity degree and with an income of €1000-2000 and 3000-
4000 per month.

The last group has the highest mean relative impor-
tance for the production method. Remarkably, this is the 
only group that appreciates conventional wine. Regard-
ing the price attribute, these consumers are interested in 
low-priced wine, while a low positive utility is obtained 
by organic and local products in the other attributes. 
On the basis of these characteristics, this group can be 
called “Price-sensitive consumers”. Analysing the socio-
demographic characteristics, this cluster grouped mainly 
young consumers with a high level of education and a 
low-intermediate level of income in the range of €1000-
2000 per month.

4. DISCUSSION

The results obtained from the adopted models allow 
the research questions to be addressed, suggesting that 
different credence attributes and attribute levels influence 
the behaviour of wine consumers differently, also consid-
ering the different countries of origin of the individuals. 

Starting with the first research question, it emerges 
that wine attributes are valued differently by consumers. 
Among the evaluated attributes, the origin of the prod-
uct is considered the most important for European wine 
consumers. This result is partially in line with current 
literature suggesting the importance of wine origin [47]. 
In fact, various studies suggest that the origin of wine is 
a critical information for consumers [48]. 

Moreover, our study confirms the negative util-
ity derived from imported wine [49,50], highlighting 
the strong impact of the cultural and national identity 
on  wine choice [51]. The results are also consistent with 
the study of [26], who found price and origin as the most 
important attributes for wine selection.

Production methods represent the second most 
important attribute, confirming the current trend 
among wine consumers who consider this characteris-
tic extremely important for product choices [49]. The 
attribute levels provide different utility scores; in fact, an 
organic label is preferred over biodynamic certification, 
which seems to be indifferent for consumers. This result 
confirms current literature indicating that biodynamic 
certification may only interest to a limited portion of 
consumers. In fact, consumers are less willing to pay for 
biodynamic wine than for  organic wine [20].

The study highlights that price is an important 
driver of wine consumer choices [24,26]; in particular, a 
higher price provides greater utility, suggesting that con-
sumers consider price as a sign of quality, as observed 
in Barcelona [22] or in Germany [52]. This result is also 
supported by consumer literature, since the importance 
of price as a sign of quality is typical of consumer sci-
ence and can also be found in other products [34,53,54]. 
Moreover, when compared with other wine character-
istics, price can also represent a secondary driver of 
consumer preferences [5]. However, in many cases, a 
high price doesn’t guarantee high quality. Factors such 
as branding and scarcity can inflate the price of a wine 
without necessarily reflecting its intrinsic quality, and in 
the presence of limited knowledge,  wine prices act as 
information tool to evaluate the quality [7,55]. Further-
more, the relationship between price and quality can vary 
depending on the wine market, region, and grape variety 
[55,56]. In some cases, lesser-known wineries may pro-
duce high-quality wines at relatively affordable prices, 
while well-established brands may command higher pric-
es based on reputation rather than quality alone [57].

It is interesting that the geographical indications, 
such as PDO and PGI, obtained the least mean relative 
importance score. This result indicates that when cer-
tification of origin is compared with other attributes, it 
might have secondary importance in consumer choices. 
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However, the results do not contradict the literature 
when adopting the multi-attribute evaluation method as 
an estimation tool [14,58]. The utility estimate for certi-
fication is very high, indicating that consumers positively 
value such characteristic [5]. 

Proceeding to address the second research ques-
tion, this study reveals regional differences among wine 
consumers, affirmatively answering the question. These 
findings constitute a significant novel aspect of this 
paper. Notably, to the best of our knowledge, no study 
has compared Italian consumers with Greek or Greek 
with French wine consumers. Conversely, only a cou-
ple of studies have conducted  cross-country analyses 
between Italian and French consumers [59,60]. Starting 
with the price attribute, no significant differences were 
found between countries, suggesting that this attribute 
is perceived similarly by consumers. This outcome can 
be explained by the high importance given by wine con-
sumers to price, as indicated in studies conducted in dif-
ferent European countries [52,61,62]. The conventional 
production method provided the least utility to French 
consumers. This outcome, coupled with the highest 
perceived utility of organic and PDO certification, sug-
gests that French consumers are particularly attentive to 
wine quality certification. These results partially con-
firm existing literature on cross-country analyses, where 
French consumers are attentive to wine quality [47] and 
interested in organic production [60]. An important out-
come is related to the utility perceived by biodynamic 
certification, which provides a slightly positive utility 
only to Greek consumers, suggesting that market oppor-
tunities are mainly in this country. Regarding local 
production, these products are mainly appreciated by 
French consumers, followed by Italian consumers, con-
firming the interest in this attribute [60,63]. French and 
Italian consumers have a strong cultural emphasis on 
traditional foods and beverages, including wine. They 
are often more familiar with local wine varieties, grape 
cultivars, and winemaking techniques than with wines 
from other regions or countries. This familiarity breeds 
a sense of comfort and trust in local products, making 
them a preferred choice [64,65]. 

Moreover, a remarkable result emerged: Greek con-
sumers exhibit a greater interest in national wine rather 
than in products from specific territories. An indirect 
explanation may lie in the Greek wine market’s export-
oriented nature, thereby reducing the importance of 
local production [66]. 

European consumers were effectively clustered, 
facilitating an answer to the third research question. 
The first identified group, called “Higher-priced and 
nation-specific seekers” displayed a connection between 

high price and higher income, consistent with existing 
literature. High-income consumers may perceive expen-
sive wines as being of higher quality or prestige due to 
their higher price points. They may be willing to pay a 
premium for wines that are perceived as luxurious or 
exclusive, regardless of their actual intrinsic quality [67]. 
Furthermore, the link between older consumers and 
high price is reaffirmed, as these respondents are more 
willing to pay for wine [28]. The connection between 
national wine and income could be attributed to variety-
seeking behaviour [57]. In fact, opting for national wines 
over local ones may broaden choices, given the availabil-
ity of numerous products.

The “Certification seekers” cluster was identified, in 
which the connection between younger consumers and 
different certifications was highlighted. This result is 
in line with current literature, in which younger people 
show a higher attitude towards certified wine [48] and 
confirms the results obtained by Capitello and Sirieix 
(2019) [60], who found that the organic attribute needs 
a high level of education to be properly appreciated by 
consumers. In addition, this paper confirms the impor-
tance given by younger generations to the Geographical 
Indications of wine [6]. 

Finally, our results suggest that consumers with 
high incomes are also interested in wine quality certifi-
cation [65]. However, it is also possible that individuals 
with average incomes are interested in organic and PDO 
wine. 

The last cluster was called “Price-sensitive consum-
ers” and groups younger generations with low-intermedi-
ate incomes. The results are in line with current litera-
ture, since younger generations may have lower incomes, 
making them primarily price-driven, and thus price-
sensitive consumers [6,65]. Low-income individuals often 
have limited disposable income, making affordability a 
primary concern when choosing wines. Price-sensitive 
consumers are more likely to opt for lower-priced wines 
that fit within their budget constraints [68]. This pecu-
liar attitude was also found in other agri-food products, 
suggesting the importance of this cluster in consumer 
science [69,70].

5. CONCLUSION 

5.1 Main findings

This study sheds light on some important informa-
tion from the conjoint ranking experiment, which ena-
bles the role of different wine credence attributes among 
consumers in Greece, France and Italy to be estimated. 
Based on the conjoint model performed on the overall 
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sample, origin appears to be the most important factor 
in terms of mean relative importance and the local ori-
gin of the wine provided greater utility than the national 
or imported product. Among the production method 
levels, organic wine was the most valued by consumers, 
while biodynamic was considered indifferent as the coef-
ficient was close to zero. Concerning price, consumers 
were mainly interested in high-priced products. Final-
ly, the geographical indication was the least important 
attribute in terms of mean relative importance. However, 
the high estimated utility coefficient for the presence of 
GIs suggests that this attribute is highly valued by con-
sumers. 

Differences between countries were observed, par-
ticularly in terms of the utility derived from the organic 
method, which was higher for French consumers, as well 
as the importance attached to GIs. Regarding the ori-
gin of the product, French and Italian consumers were 
mainly attracted by the local product, while Greek con-
sumers by national wine. 

Three distinct groups were identified and named:  
High price and national wine seekers; Certification seek-
ers and Price-sensitive. Inferential tests suggest that age, 
income and education can be used to characterise wine 
consumers. 

5.2 Implications

This work provides several implications for both 
academics and business. It represents the first evaluation 
comparing consumers perceptions of biodynamic certi-
fication across multiple countries. On the producer side, 
several indications emerge that can aid in differentiat-
ing wine production and achieving higher income. The 
role of certifications such as GI and organic is reaffirmed 
confirmed as effective tools for enhancing wine market-
ing. Indeed, in France and Italy, consumers are more 
interested in local production that can be enhanced by 
organic, PDO or PGI indications. Finally, biodynamic 
was found to play a marginal role in each country, sug-
gesting its limited effectiveness.

5.3 Limitations and further research

The study has a number of limitations that are 
worthy to be discussed to help readers to interpret the 
results. The first limitation is related to the sample; in 
fact, since the sampling was carried out online, a limit-
ed selection of consumers in terms of gender, age group 
and income was possible, which is more easily done in 
the case of face-to-face interviews. Therefore, the sam-

ple could be unbalanced for certain socio-demographic 
aspects, limiting the possibility of inferring the entire 
population. These limitations in data collection are 
mainly due to the need to collect data online for the 
limits imposed in the pandemic period by COVID-19 in 
2020.

The second limitation is attributable to the method-
ology itself. While conjoint analysis is a valuable tool in 
marketing analysis, the number of attributes that can be 
included is limited, potentially influencing the impor-
tance derived from the combination of attributes used 
in the analysis. Additionally, the use of Geographical 
indications (PDO, PGI) in the orthogonal design with 
two levels (presence or absence) may have resulted in an 
average utility level, rather than a specific one for these 
certifications. 

Future steps in the analysis may include evaluating 
the willingness to pay for different attributes, includ-
ing biodynamic, in a cross-country evaluation, cover-
ing the same countries evaluated in this paper or others. 
In addition, the effectiveness of other combinations of 
attributes as wine differentiators can be tested.
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Abstract. As sustainability concerns increasingly influence agri-food systems, envi-
ronmental labels have become an important tool for signalling producers’ ecologi-
cal responsibility to consumers. However, the effectiveness of such labels depends 
on how they are perceived and valued in specific product contexts. This study 
investigates consumer preferences for four environmental labels in the wine sector: 
organic certification, carbon neutral, reduced water footprint, and reduced pesti-
cide use. A discrete choice experiment conducted with 300 Italian wine consumers, 
combined with latent class analysis, revealed four distinct segments with heteroge-
neous responses to environmental labels. While one group rejected environmental 
labels altogether, others displayed selective interest based on the perceived relevance 
of the label to specific concerns such as health or resource conservation. These find-
ings highlight the need for tailored communication strategies that take into account 
both consumers’ cultural associations with wine – such as tradition, authenticity, and 
artisanal value – and their individual priorities, including differing levels of engage-
ment with various aspects of environmental sustainability. In a category as culturally 
embedded as wine, where tradition, identity, and quality perceptions play a central 
role, tailored messaging becomes especially crucial to ensure that environmental-
labels are understood, trusted, and valued.

Keywords: sustainable wine, consumer preferences, environmental label, discrete 
choice experiment.

1. INTRODUCTION

Growing environmental concerns have placed increasing attention on the 
role of agriculture in climate change and the depletion of natural resources 
[1,2]. Viticulture exemplifies this link, as it generates multiple environmen-
tal pressures through various channels, including greenhouse gas emissions, 
pesticide use, and water consumption. The majority of greenhouse gas emis-
sions in vineyard operations stem from energy use (mainly electricity and 
fuel) required for irrigation and field work [3–7]. Additionally, in water-limit-
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ed viticultural areas, irrigation can significantly increase 
pressure on local water supplies and contribute to the 
overall environmental footprint [8]. Moreover, due to the 
susceptibility of grapevines to fungal diseases, viticul-
ture ranks among the sectors with the highest pesticide 
use per hectare in Europe [9,10]. This dependency raises 
concerns related to biodiversity, soil health, and the con-
tamination of water bodies, thus prompting interest in 
more sustainable practices, such as low-input strategies 
and integrated pest management [11,12]. Given these 
combined pressures, viticulture provides a compelling 
case for examining sustainability transitions both for 
its environmental challenges and its strong connections 
to local economies, cultural heritage, and rural identity 
[8,12]. In many wine-producing regions, vineyards are 
more than a source of agricultural output, they shape 
landscapes, support tourism, and contribute to the sym-
bolic and economic value of entire territories. These ties 
are further reinforced by the fact that wineries are often 
small, locally embedded enterprises, deeply integrated 
into the social and economic fabric of rural areas. This 
territorial relevance makes viticulture especially visible 
and politically salient in sustainability debates [4,6].

Sustainability in viticulture is influenced by a range 
of conflicting factors. Producers must balance the need 
to maintain grape quality and economic viability, while 
consumers demand environmentally responsible prod-
ucts without compromising on taste or price. Mean-
while, public policies promote stricter environmental 
standards and regulations. At the European level, the 
Common Agricultural Policy and the Farm to Fork 
Strategy encourage the adoption of environmentally 
sustainable farming practices. At the national level, ini-
tiatives such as France’s Haute Valeur Environnemen-
tale certification and Italy’s National Quality System for 
Integrated Production (Sistema di Qualità Nazionale 
Produzione Integrata) encourage producers to meet spe-
cific ecological benchmarks and reduce chemical inputs. 
These initiatives not only drive sustainable practices 
at the production level but also support transparency 
through signals of environmental sustainability. In this 
context, environmental labels have become a key tool for 
communicating the sustainability attributes of a product 
whether by indicating reduced impacts, such as lower 
water consumption or pesticide use, or by highlight-
ing contributions to ecosystem services, such as carbon 
sequestration [13,14].

As consumers become more environmentally con-
scious, they are increasingly drawn to products that 
carry environmental labels. However, despite this grow-
ing interest, consumer responses to sustainability claims 
are not uniform. Delmas and Gergaud [15] highlight that 

reactions to environmental labels can vary considerably. 
This may be due to the proliferation of labelled prod-
ucts in the marketplace, which can lead to information 
overload [16,17], or to concerns about potential trade-offs 
between environmentally friendly practices and product 
quality [18,19]. Indeed, some studies show that environ-
mentally certified wines may be perceived as lower in 
sensory quality, or that consumers struggle to distin-
guish between different types of labels [20].

The coexistence of various types of environmen-
tal labels, ranging from broad sustainability claims to 
indicators focused on single issues, further complicates 
consumer interpretation. While some labels, such as 
organic certification, are often associated with a holis-
tic approach to sustainability, they may not explicitly 
address all environmental dimensions (e.g., greenhouse 
gas emissions or water use). Conversely, labels like 
“carbon neutral” focus on specific impacts but do not 
account for other aspects such as pesticide use or bio-
diversity. This divergence can lead consumers to per-
ceive fundamentally different sustainability efforts as 
interchangeable [21,22]. In this context, the credibility, 
familiarity, and clarity of environmental labels become 
decisive for consumer acceptance. Yet, as Schäufele and 
Hamm [23] point out, such qualities are often lacking in 
the wine sector, where label meanings and standards are 
not always well understood [24].

In Italy, while labels highlighting specific positive 
impacts on natural resources are not yet widespread or 
standardised, they are beginning to emerge, particularly 
through private initiatives and pilot projects, reflecting a 
growing interest in communicating differentiated envi-
ronmental performances to consumers [25]. Understand-
ing how these labels are perceived can help producers 
tailor their sustainability strategies and allow policymak-
ers to design clearer and more targeted communication 
tools. It also sheds light on the specific environmental 
concerns that matter most to consumers, offering practi-
cal insights into the drivers of their purchasing decisions 
and helping to align supply-side initiatives with real 
demand.

Building on this premise, the present study explores 
how consumers perceive different types of environmen-
tal labels and how these perceptions influence their pref-
erences in the wine sector. Four labels were selected to 
ref lect distinct dimensions of sustainability: organic 
certification, carbon neutrality, reduced water footprint, 
and reduced pesticide use. Extending previous research 
such as Tait et al. [26], who examined preferences for 
sustainable wine attributes in Californian Sauvignon 
blanc and emphasised the relevance of specific environ-
mental outcomes, our study applies a discrete choice 
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experiment to the Italian context. While organic certifi-
cation is well established in Italy, labels referring to more 
targeted environmental impacts such as carbon emis-
sions, water use, or pesticide application remain relative-
ly less familiar to consumers and less embedded in their 
purchasing routines. This context, where wine produc-
tion is deeply rooted in cultural practices and heritage 
values, provides a novel perspective for examining how 
consumers interpret differentiated sustainability claims 
in a product category shaped by tradition and identity.

In this setting, we adopt a latent class approach to 
understand how different environmental labels are per-
ceived, uncovering the diversity of consumer reactions 
to sustainability claims and offering insights into how 
environmental messaging can be effectively tailored. 
This paper is structured as follows: the following section 
presents the methodology employed and the economet-
ric analysis. The subsequent sections report the results, 
followed by a discussion and concluding remarks, pre-
sented in two distinct parts.

2. METHODOLOGY AND ECONOMETRIC ANALYSIS

2.1 Survey design

The data were collected through an online question-
naire administered via Google Forms, structured into 
five consecutive sections covering respondent eligibility, 
wine consumption behaviours, motivations underlying 
preferences, and both psychographic and socio-demo-
graphic profiling.

More specifically, the section included three fil-
ter questions. The first filter excluded individuals who 
were not responsible or co-responsible for food pur-
chases within their family, ensuring that participants 
were involved in purchasing decisions. The second fil-
ter focused on the frequency of wine consumption, to 
ensure that only individuals who consumed wine regu-
larly (at least once a month) were included. Those who 
never consumed wine or drank it less than once a month 
were excluded. The third filter concerned the price range 
at which individuals usually purchase wine for domes-
tic consumption. We excluded those who typically spent 
more than 14.99 € per bottle, as the study aimed to focus 
on wines purchased for routine consumption, within a 
price range of 4 € to 14 €. While wine prices can vary 
significantly, with some wines exceeding 14 €, this deci-
sion aligned with the average monthly wine expenditure 
per family, which is 11.43 € [27], and the average price 
of a bottle with a designation of origin, which is 5.40 € 
[28]. As a result, the respondents who participated in the 
study were those involved in food purchasing decisions, 

consumed wine regularly, and spent an amount consist-
ent with the average for routine wine consumption.

The second section presented consumers with a dis-
crete choice experiment (DCE), which will be described 
in detail in Section 2.2.

In the third section of the questionnaire, consumers 
were asked to choose their preferred label from the four 
options and to explain the reasons behind their choice.

The fourth section aimed to assess the psycho-
graphic characteristics of the sample in order to explore 
potential correlations with their preferences. Existing lit-
erature highlights the role of sustainability awareness in 
shaping sustainable food choices [29,30]. To measure this 
dimension, we employed the Involvement in Sustainable 
Eating (ISE) scale developed by Pieniak et al. [31] and 
adapted by Van Loo et al. [32]. Linked to this aspect, we 
evaluated how consumers perceive the impact of their 
choices on the future, using the scale on the Considera-
tion of Future Consequences (CFC), developed by Joire-
man et al. [33]. Finally, assessed the extent to which indi-
viduals attribute responsibility to themselves when mak-
ing sustainability-related choices, utilising the Ascrip-
tion of Responsibility (AOR) scale [34,35]. All three 
constructs were measured using five-point Likert scales 
ranging from 1 (completely disagree) to 5 (completely 
agree). This range was chosen to ensure consistency, as 
both the CFC and ISE are originally measured on a 1-to-
5 scale, and the AOR scale was consequently adapted. 
Table 1 presents the items included in each scale, along 
with key descriptive statistics and Cronbach’s α, which 
exceeds the minimum threshold of 0.70, indicating satis-
factory internal consistency and reliability.

The fifth and final section of the questionnaire 
aimed to gather the primary sociodemographic charac-
teristics of the sample.

2.2 Experimental design

The DCE allows comparing a discrete number of 
alternatives differentiated by the levels characterising 
the different attributes of the product. Widely acknowl-
edged in the literature as an effective and intuitive 
tool, the DCE is capable of readily capturing consumer 
preferences [36]. Specifically, we asked respondents to 
imagine themselves at the place where they usually buy 
wine, with the intention of purchasing a Bordeaux-style 
bottle of red wine for a regular meal at home. We then 
asked them to choose between two products or to opt 
for the no-choice option if neither satisfied their pref-
erences. The base wine selected for our scenarios was 
a Sangiovese IGT, produced and bottled in Italy (San 
Casciano, Tuscany, in the Chianti Region) with an 
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alcohol content of 13%. We know from the literature 
that the grape variety and the origin are fundamental 
characteristics in the choice of the wine [37-39]. There-
fore, we opted for Sangiovese due to its widespread cul-
tivation throughout Italy, making it one of the nation’s 
most significant and emblematic grape varieties. Fur-
thermore, we chose San Casciano because it is a local-
ity renowned for its strong association with winemak-
ing [40,41]. We centred the analysis on two attributes: 
price and environmental label (Table 2). As outlined in 
the introduction, our analysis focused on three key sus-
tainability aspects that environmental labels can signal 
– water use, pesticide use, and carbon footprint [8–12] 
– comparing them with the most widespread environ-
mental label on the market, organic certification, and 
with the absence of any label. While labels address-
ing specific environmental dimensions (e.g. “carbon 
neutral” or “reduced water footprint”) have begun to 
emerge in various markets [25], none of them is yet 
consolidated or widely recognised by consumers in the 
Italian context. The environmental labels tested were 
kept general by design, in order to reflect their current 
state of development and limited standardisation in the 
Italian market. The price levels were selected based on 
market research: the minimum level was set just below 
the average price of a bottle with a designation of ori-
gin, while the maximum level corresponded to the cut-
off point used in our sample selection criteria for every-
day wine consumption [27, 28]. Figure 1 displays the 4 
labels used for the different levels.

Once attributes and levels were chosen, we imple-
mented a pilot study involving a sample of 50 wine con-
sumers. Then, we created an efficient design using Ngene 
software (ChoiceMetrics Ltd.), based on the priors 
obtained through a pilot study (as suggested by [42]). To 
minimise respondents’ fatigue in order to ensure their 
engagement until the end of the survey, each participant 
was exposed to five choice sets. The sample was random-

Table 1. Items from the three psychographic scales in the questionnaire along with their respective descriptive statistics (analysis performed 
using STATA/SE 18.0).

Scale (Alpha) Item Mean Standard 
deviation Source

Consideration of 
future  
consequences  
(0.83)

My behaviour is generally influenced by future consequences 3.26 1.26

Joireman et al, 
2012

When I decide to consume food products, I think about the future consequences 
of my decision 3.40 1.32

I prefer foods that make me feel better in the future to foods that satisfy me here 
and now 3.34 1.25

I often think about negative outcomes of the food I consume even if the negative 
outcome will not occur for many years 3.43 1.36

Involvement in 
sustainable eating 
(0.94)

Sustainable eating is very important to me 3.61 1.14
Pienak et al., 
2010; Van Loo 
et al., 2017

I care a lot about sustainable eating 3.35 1.12
Sustainable eating means a lot to me 3.43 1.16
I am very concerned about the consequences of what I eat in terms of 
sustainability 3.43 1.16

Ascription of 
responsibility (0.90)

I feel personally responsible for the problems resulting from my non-ecofriendly 
product purchases 3.16 1.29

Abrahamse et 
al., 2011My non-ecofriendly purchases contribute to environmental problems 3.46 1.27

I take joint responsibility for environmental problems 3.43 1.23

Table 2. Attributes and their corresponding levels in the DCE.

Attribute Level

Price 4 €
6 €

10 €
14 €

Environmental label None
Organic

Reduced water footprint
Reduced pesticides

  Carbon neutral

Figure 1. The 4 environmental labels employed in the choice 
experiment.
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ly divided into two blocks to maintain variation and bal-
ance in presentation.

2.3 Econometric model and Latent Class Analysis

Discrete Choice Models derive from McFadden’s 
Random Utility Theory [43] and Lancaster’s [44] con-
sumer studies. Their theoretical framework posits that a 
consumer tends to act rationally by choosing among var-
ious market options the one that provides them with the 
maximum utility. Simultaneously, the utility of a good is 
the result of the characteristics that the good possesses. 
Therefore, the utility U that individual i obtains by opt-
ing for alternative n in a choice set k is:

Uink = β′Xink + ASC + εink (1)

In Equation 1, β′ represents a vector of coefficients 
encompassing the impact of each level X ink of every 
attribute on the utility function. The term ASC (Alter-
native Specific Constant) is a constant that encapsulates 
all the product characteristics present in the scenario but 
not considered within the experimental design (serving 
as the baseline image). εink is the stochastic component of 
utility, identically and independently distributed. In our 
study, during data processing the price was considered a 
continuous variable, while the environmental labels were 
treated as categorical variables.

Based on these assumptions, the probability (Equa-
tion 2) of choosing a product in a scenario is linked to 
the utility that the option has compared to the other 
options [45]. Therefore, it is the ratio between the deter-
ministic component of the utility of alternative n and the 
sum of the deterministic component of the utility of all 
the possible alternatives.

 (2)

Xin represents the vector of the attributes for individual i 
for alternative n, while Xik is the same vector for alterna-
tive k.

Given the assumption of heterogeneous consumer 
preferences [46–48], we applied Latent Class Analysis 
(LCA) to analyse the DCE data. LCA enables the iden-
tification of distinct latent classes based on individual 
response patterns. The analysis was conducted using 
Latent Gold Choice 4.5 (Statistical Innovation Inc.).

To profile the identified classes, we employed Chi-
squared Automatic Interaction Detection (CHAID) analy-
sis, which performs chi-squared tests to assess whether 
class membership is significantly associated with select-
ed variables. In our study, the dependent variable was 
class membership as defined by the latent class analysis. 
CHAID was used to explore class differences across a set 
of psychographic, sociodemographic, and behavioural 
variables, and served as the basis for describing class pro-
files. Although CHAID does not imply causal relation-
ships or offer predictive power, it provides a robust explor-
atory framework for interpreting latent class structures 
and identifying the variables that most clearly differentiate 
one segment from the others. Data processing was con-
ducted using SICHAID Define (version 4.0.5.18305).

2.4 Sample description

The survey was disseminated to a sample of Italian 
consumers across various social platforms from Novem-
ber 2023 to January 2024. Out of the 437 Italians who 
initially agreed to participate in our questionnaire, 56 
were excluded as they were not responsible for food pur-
chases, and an additional 47 declared never consuming 
wine. After this screening, the remaining 334 consumers 
were considered. Among them, 34 reported purchasing 
wine for more than 14.99 € per litre. Consequently, our 
final sample consisted of 300 consumers (Table 3). The 
sample is well-distributed by gender and includes par-
ticipants from a broad age range. When it comes to wine 
consumption, our sample primarily spends between 5 
and 10 euros on a Bordeaux bottle for regular home con-
sumption, and, additionally, 88% of respondents stated 
consuming wine more than once a month, with one-third 
of the sample consuming it at least once every two days.

3. RESULTS

3.1 Discrete choice experiment and latent class analysis

To choose the best model for our analysis, we 
explored different options with varying numbers of 

Figure 2. Example of a choice set. 
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latent classes. Based on the Bayesian Information Crite-
rion (BIC), which balances model fit and complexity, the 
4-class model was selected, as it showed the lowest BIC 
value, while also ensuring the interpretability and signif-
icance of parameters [49,50] (Table 4).

The β coefficients related to the utility function are 
presented in Table 5. As for the size of the classes, the 
first class includes 35% of the sample, the second 30%, 
the third 24%, and the fourth 11%.

For Class 1, the price of wine does not pose a bar-
rier, at least up to 14 €, which is the highest price point 
in our experiment. Conversely, all four environmental 

labels create disutility for these consumers, who prefer a 
bottle without such characteristics. Class 4 also diverges 
from the environmentally oriented segments, but does so 
by predominantly opting for the no-choice alternative—
indicating limited engagement with the product options 
overall. Classes 2 and 3, by contrast, share similarities, as 
both show a preference for wines with an environmental 
label. While differences emerge in the relative importance 
attributed to price – higher for Class 2 than for Class 3 – a 
clearer understanding of their preferences can be gained 
by examining how each class evaluates the environmental 
labels included in the experiment. To this end, we ana-
lysed the distribution of preferences across the four labels 
for Classes 2 and 3. The results, shown in Figure 3, illus-
trate the relative importance attributed to each label.

As shown in Figure 3, Class 2 assigns greatest impor-
tance to labels indicating reduced water footprint and 
reduced pesticide use, while organic certification is con-
sidered less relevant, and carbon neutrality is the least 
valued. In contrast, Class 3 places highest importance on 
organic wine, followed by reduced pesticide use and car-
bon neutrality. The label referring to reduced water foot-
print receives the lowest importance in this class.

To better understand the underlying reasons behind 
the preference for environmental labels in Classes 2 and 
3 (i.e., the two segments showing positive utility for 
environmental labels in the DCE) we analysed respons-
es to a follow-up question included in the third section 
of the questionnaire. After completing the choice tasks, 
participants were asked to select their preferred label 
among the four options and indicate up to three reasons 
for their choice. For each class, we calculated the rela-
tive frequency of each reason by dividing the number of 

Table 3. Sociodemographic and behavioural traits related to wine 
in the sample of 300 Italian consumers who took part in the DCE.

Variable Sample (%)

Gender
Male 144 (48%)
Female 151 (50%)
Other 5 (2%)
Age
18-33 100 (33%)
34-53 93 (31%)
>53 107 (36%)
Usual spending on wine consumed at home
0-4.99 € 90 (30%)
5-9.99 € 152 (51%)
10-14.99 € 58 (19%)
Frequency of wine consumption at home
Less than once a month 25 (8%)
Once a month 11 (4%)
2-3 times a month 52 (17%)
1-2 times a week 110 (37%)
3-4 times a week 50 (17%)
More than 4 times a week 52 (17%)

Table 4. The tested models with their respective parameters. The 
highlighted model is the one chosen for the LCA.

Number of 
classes LL BIC Npar R2

1 -1516 3067 6 3%
2 -1382 2838 13 19%
3 -1324 2762 20 37%
4 -1289 2732 27 44%
5 -1271 2737 34 51%
6 -1256 2746 41 53%
7 -1241 2756 48 58%

Note: LL represents log-likelihood, BIC stands for Bayesian Infor-
mation Criterion, and N. Par denotes the number of parameters.

Figure 3. Relative importance of different environmental labels in 
classes 2 and 3. 
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times it was selected by the total number of responses 
given for that label. The results are presented in Table 
6. Data for Classes 1 and 4 are not included, as Class 
1 tended to avoid labelled wines, while Class 4 showed 
general indifference.

Cross-referencing the information from Figure 3 
and Table 6 offers more specific insights into these two 
classes. Following the preference ranking expressed in 
the DCE, the reduced water footprint label, along with 
the reduced use of pesticides, emerges as most valued 
in Class 2. The preference for the reduced water foot-
print label appears to be driven primarily by a specific 
concern for this issue, followed by its perceived personal 
relevance and, to a lesser extent, a broader attention to 

sustainability. The preference for reduced pesticide use 
is particularly linked to health motivations. The organic 
certification, third in importance, is primarily appreci-
ated for the trustworthiness of the certification scheme 
and for concern with pollution reduction as a specific 
issue. Finally, the carbon neutral label, although the least 
preferred, still gains support due to a perceived connec-
tion with the issue of emissions, personal relevance, and 
general sustainability awareness.

Class 3, with a strong preference for organic cer-
tification, favours this label primarily due to the trust 
placed in the certification scheme. The reduced pesti-
cide label is also appreciated, primarily for health-relat-
ed motivations. Preferences for the carbon neutral label 

Table 5. Beta coefficients for the model with 4 classes.

Attribute Level Class 1 Class 2 Class 3 Class 4

Price -0.02 -0.17*** -0.10* -1.71
Label Organic -0.90*** 0.94* 5.24*** 5.69

Reduced water footprint -1.95*** 1.61*** 2.13*** 2.52
Reduced pesticides -0.97*** 1.58** 4.30*** 3.20

Carbon neutral -0.61** 0.72* 3.43*** 2.79
ASC   0.80** 6.81*** 3.16*** -2.84**

Note: *indicates a significance of 90%, **of 95%, and ***of 99%. For the label attribute, the reference category is the absence of any environ-
mental label.

Table 6. Reasons why consumers preferred a particular label over others. Each respondent could specify up to 3 motivations. The data were 
collected in the third section of the questionnaire, where participants were asked to indicate their favourite environmental label and the rea-
sons behind their choice.

Reason Organic Reduced water 
footprint Reduced pesticides Carbon neutral

Class 2
Perceived reliability 23% 0% 18% 3%
Familiarity with the label 14% 0% 2% 0%
Concern for the specific issue 23% 40% 24% 31%
Personal relevance of the issue 3% 28% 11% 28%
General concern for sustainability 6% 30% 4% 31%
Perceived health benefits 17% 0% 35% 0%
Appeal of the label design 8% 2% 2% 7%
Expected sensory quality 6% 0% 4% 0%
Class 3
Perceived reliability 39% 0% 7% 0%
Familiarity with the label 7% 0% 0% 6%
Concern for the specific issue 16% 33% 18% 35%
Personal relevance of the issue 7% 17% 20% 24%
General concern for sustainability 12% 33% 15% 29%
Perceived health benefits 13% 0% 38% 0%
Appeal of the label design 2% 0% 2% 6%
Expected sensory quality 4% 17% 0% 0%
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reflect a combination of concern about emissions and 
broader sustainability considerations. The reduced water 
footprint label, although less central, is valued by some 
respondents due specific awareness of the issue and its 
perceived personal relevance.

3.2 Profiling

Table 7 reports the characteristics that were found 
to be significant in the CHAID analysis (AOR, age, 
usual spending on wine for domestic consumption, and 
frequency of wine consumption at home). The analysis 
was conducted for each class, aiming to understand the 
variables that distinguish each cluster from the rest of 
the sample. Finally, Table 8 illustrates how the variables 
reported in Table 7 distinguish the different classes.

Class 1, which shows a preference for wines without 
environmental labels, includes consumers who report 
lower levels of responsibility attribution for the envi-
ronmental impact of their choices. Class 2 is primar-
ily composed of individuals under the age of 33 who 
typically spend less than €5 per bottle for everyday wine 
consumed at home. Class 3 is similarly defined by wine 
expenditure, but in the higher range – consumers who 
usually spend more than €5 per bottle. Lastly, Class 
4, identified by the frequent selection of the no-choice 
option in the DCE, predominantly includes respondents 
who drink wine on a daily basis.

4. DISCUSSION

The results highlight how environmental labels in 
the wine sector are perceived in ways that vary mark-

edly across consumers, ref lecting different priorities, 
cognitive filters, and expectations. Class 1, representing a 
substantial share of the sample, actively rejects environ-
mental labels: the negative and significant coefficients in 
the utility function indicate that the presence of a label 
reduces product appeal. This suggests that, for these 
consumers, environmental labels may be perceived not 
simply as irrelevant, but as a disruption to the perceived 
authenticity of the wine. This is particularly relevant in 
the wine sector, where conventional practices that often 
involve chemical inputs are culturally associated with 
sensory quality and artisanal expertise. As noted by Del-
mas and Lessem [20], environmental label can conflict 
with quality expectations when they are seen as depart-
ing from tradition. In this context, environmental mes-
saging might be interpreted as a signal of lower quality 
or as an ideological intrusion [51]. Communication strat-
egies targeting this segment may therefore benefit from 
avoiding polarising framings (e.g., conventional vs. sus-
tainable) and instead seek to embed sustainability within 
familiar narratives, for example by presenting reduced 

Table 7. The variables identified as significant in the CHAID analy-
sis. For each class, the variables that distinguish them significantly 
from the rest of the sample are listed.

Class Variable LR Chi-
Squared df

Class 1 Ascription of responsibility** 8.16 1

Class 2
Age** 10.62 1
Usual spending on wine 
consumed at home*** 25.48 2

Class 3 Usual spending on wine 
consumed at home*** 9.34 1

Class 4 Frequency of wine consumption 
at home*** 9.55 1

Note: the sociodemographic, behavioural, and psychographic vari-
ables that are not statistically significant are not included in the 
table. **indicates a significance of 95%, and ***of 99%.

Table 8. Profiles of latent classes.

Class Variable      

Class 1 Low-Responsibility Consumers – 35%
Ascription of responsibility Class 1 Others Total
Medium-low 43% 57% 152

  High 27% 73% 148
Class 2 Budget-Conscious Young Adults – 30%

Age Class 2 Others Total
Under 33 42% 58% 100
Over 33 24% 76% 200
Usual spending on wine consumed at home
Under 5€ 49% 51% 90

  Over 5€ 19% 81% 210
Class 3 Higher-Spending Wine Buyers – 24%

Usual spending on wine consumed 
at home Class 3 Others Total

Under 5€ 13% 87% 90
  Over 5€ 28% 72% 210
Class 4 Frequent Wine Drinkers – 11%

Frequency of wine consumption at 
home Class 4 Others Total

Less than once a week 3% 97% 88
  At least once a week 14% 86% 212

Note: For clarity, the underlined values highlight the variables 
through which each class differs most markedly from the rest of the 
sample. Percentages are to be read row-wise and should be inter-
preted in relation to the overall size of each class. For example, in 
Class 1 – which represents 35% of the total sample – having 43% 
of respondents with medium-low Ascription of Responsibility indi-
cates a prevalence of this trait within the group.
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pesticide use as a means of enhancing terroir expression 
and preserving traditional know-how [52]. 

Class 2 adopts a more pragmatic, issue-oriented 
perspective. These consumers, who are mostly younger 
and more price-sensitive, seem to evaluate environmen-
tal labels based on their perceived relevance to tangi-
ble issues, such as personal health or the protection of 
specific resources, rather than on broader ideological 
or abstract commitments. This may reflect the fact that 
younger generations have long been bombarded with 
sustainability-related messages, which could have con-
tributed to a more pragmatic approach to such topics. 
It is possible that they view organic certification not as 
a response to a clearly defined environmental concern, 
but rather as a broad sustainability claim shaped by mar-
keting language. Such evidence aligns with Schäufele 
and Hamm [23], who observe that younger consumers 
are not indifferent to sustainability, but need clear, tar-
geted information to activate their interest and guide 
their choices. Similar results were obtained by Mosco-
vici et al. [53]. This interpretation may also help explain 
why, in our results, organic certification was not particu-
larly appreciated by this group: despite its environmen-
tal intentions, the label does not explicitly communicate 
specific benefits. As noted by Anagnostou and colleagues 
[54], the findings suggest that labels must clearly con-
vey their specific environmental benefits to be valued by 
more pragmatic consumers. Communication strategies 
here should prioritise transparency, through direct and 
concise formats such as infographics or short claims, 
explicitly linking the label to specific benefits. Health-
related concerns and the perceived relevance of water-
related issues emerge as particularly effective drivers of 
interest in this group.

In contrast, Class 3 shows a clear preference for 
organic certification, which appears to be chosen pri-
marily because it is considered trustworthy. While this 
preference seems to be driven by the perceived credibil-
ity of the label, our findings resonate with observations 
by Schäufele and Hamm [23], who suggest that, when 
consumers trust organic certification, it can also serve 
as a signal of quality. In this light, it is possible that, 
for this group, organic certification is seen not only as 
a marker of environmental responsibility but also as an 
indicator of overall product reliability or value. Commu-
nication strategies should therefore aim to reinforce this 
trust—by highlighting long-standing engagement with 
sustainability (e.g., “since 2010 we’ve worked to reduce 
our environmental impact”) and by integrating organic 
certification within a broader set of recognised quality 
cues. These might include official designations of origin 
or endorsements such as awards and scores from reputa-

ble wine guides, which can contribute to a coherent and 
trustworthy product profile.

Lastly, Class 4, composed of frequent wine consum-
ers, shows a marked tendency to opt for the no-choice 
alternative. The negative and significant constant associ-
ated with this option suggests that the wines presented 
in the experiment, regardless of their environmental 
labels, often failed to meet the expectations of these con-
sumers. This may indicate that frequent drinkers tend 
to rely on well-established preferences and are orient-
ed toward wines they already know and feel confident 
choosing. Their decision-making appears to be driven by 
the pursuit of a wine that delivers a satisfying taste at a 
reasonable price, rather than by interest in new sustain-
ability attributes. In this context, environmental labels 
do not actively influence preferences, not necessarily 
because of opposition, but because they are not salient 
in the evaluation process. This finding resonates with 
previous studies that identify frequent wine drinkers as 
less susceptible to environmental label influence, unless 
such labels are strongly associated with trusted brands 
or quality cues [20]. Communication efforts aiming to 
reach this segment might therefore benefit from showing 
how sustainability can contribute to maintaining prod-
uct quality and price accessibility rather than position-
ing it as an added or separate value. 

Overall, these findings confirm that environmen-
tal labels are not universally interpreted nor uniformly 
influential. Their impact depends on how well they reso-
nate with consumers’ concrete concerns and decision-
making logics, whether related to trust in the certifica-
tion system, concerns about health, established con-
sumption habits, or sensitivity to specific environmental 
issues. While some consumers appreciate environmen-
tal labels as a sign of credibility, others value them for 
addressing specific concerns such as pesticide use or 
water conservation, while others still disregard them 
altogether, seeing them as irrelevant or even at odds with 
their perception of what constitutes a “good wine”. This 
reinforces the idea, supported in recent literature, that 
sustainability in wine is not a simple binary attribute but 
interacts with the symbolic, emotional, and contextual 
layers of consumer experience [23]. Recognising these 
differences is essential to avoid reductive assumptions, 
such as expecting all consumers to respond similarly to 
the same label [54], and to develop communication strat-
egies that are attuned to the diversity of decision crite-
ria that shape wine consumption. Rather than assuming 
uniform sensitivity to sustainability, it becomes neces-
sary to acknowledge that wine remains a deeply cultural 
and experiential product, where tradition, pleasure, rou-
tine and expectations coexist in complex ways [55].
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5. CONCLUSIONS

This study investigated how different environmen-
tal labels – organic, carbon neutral, reduced water foot-
print, and reduced pesticide use – are perceived by wine 
consumers and how they influence purchase preferences. 
Using a discrete choice experiment combined with latent 
class analysis, we identified four distinct consumer seg-
ments, each characterised by different sensitivities to 
environmental labels.

The results reveal that environmental labels do not 
have a uniform effect across the sample. For a signifi-
cant portion of consumers, environmental labels reduce 
the perceived utility of the product, suggesting a poten-
tial tension between sustainability messaging and tradi-
tional expectations in wine. Others evaluate labels based 
on their perceived relevance to specific concerns, such as 
pesticide exposure or water conservation, while another 
group places particular value on organic certification, 
appreciating it for its reliability. A final segment shows 
limited responsiveness to any of the proposed alterna-
tives, as indicated by a significant tendency to opt for the 
no-choice option, a behaviour that likely reflects reliance 
on habitual choices and a lack of interest in unfamiliar 
cues.

These findings underline the importance of tailoring 
sustainability communication to different interpretive 
frameworks. Labels are not neutral signals, but are fil-
tered through existing beliefs, priorities, and heuristics. 
Clear, differentiated, and context-sensitive communica-
tion is therefore essential not only to enhance label effec-
tiveness, but also to avoid misunderstandings about what 
each label actually conveys.

For producers and policymakers, this suggests that 
the success of sustainability initiatives in the wine sec-
tor depends not only on improving environmental per-
formance, but also on fostering more nuanced forms of 
engagement with consumers: acknowledging the plural-
ity of motivations that shape wine choices, and the cul-
tural and experiential nature of the product itself. 

While the study offers relevant insights into how 
consumers interpret different environmental labels in 
the wine sector, some limitations also point to produc-
tive directions for future research. As with any stated 
preference method, the discrete choice experiment relies 
on a hypothetical setting. Future studies could explore 
how preferences observed here translate into actual pur-
chasing behaviour. Moreover, the environmental labels 
tested were kept general by design, in order to reflect 
their current state of development and limited standardi-
sation in the Italian market. Future work may investigate 
how consumer preferences vary when labels are framed 

with more detailed wording, design elements, or insti-
tutional endorsements. Finally, while our findings are 
grounded in the Italian context, they open avenues for 
cross-national comparisons aimed at understanding how 
cultural heritage interacts with sustainability perceptions 
in other wine-producing countries.
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Abstract. This study explores the prejudices of Swiss residents toward consumers of 
canned wine in the context of outdoor leisure activities. Despite the convenience and 
environmental benefits of canned wine, it faces resistance from wine consumers based 
on prejudices. We investigate whether holiday outdoor settings such as beach resorts, 
ski stations, desert safaris, and outdoor parties could mitigate these prejudices, as leisure 
contexts might reduce the ritualistic consumption patterns associated with wine drink-
ing. Using a vignette study, Swiss residents evaluated the personality traits of canned 
wine consumers across different scenarios. Our findings reveal that, overall, canned 
wine drinkers are judged negatively, particularly in the beach resort scenario, where 
traits like “health consciousness” and “environmental friendliness” are rated lower. 
Demographic factors, including age, gender, and education, as well as cultural back-
ground, significantly influence these judgements. Younger respondents and expatriates 
showed less prejudice compared to older and more traditional Swiss residents, suggest-
ing a generational and cultural divide in attitudes. These results underscore the need 
for targeted marketing strategies to address persistent stereotypes and foster a more 
positive image of canned wine among diverse consumer segments.

Keywords: consumer perceptions, wine packaging, outdoor leisure activities, sustain-
ability.

1. INTRODUCTION 

Whether emerging from a busy week at work or embarking on an annual 
holiday, outdoor spaces provide the perfect escape for individuals to refresh 
their minds and uplift their spirits [1, 2]. Traditionally, outdoor leisure 
encompasses stunning landscapes such as forests, coasts, lakes, and moun-
tains [3]. From the paradisiacal islands of the Caribbean to the winter won-
derlands of the Swiss Alps, these destinations offer diverse opportunities for 
relaxation and recreation [4, 5]. Whether enjoying a meal on a sun-drenched 
beach, savouring a drink after skiing, or camping under a starry sky, these 
experiences are integral to holidays, inviting individuals to connect with 
nature and indulge in specially chosen food and beverages [6, 7, 8]. Never-
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theless, this interaction with the environment can lead 
to significant waste, particularly from beverage con-
sumption. Millions of wine bottles are consumed annu-
ally during holidays, contributing to greenhouse gas 
emissions and a larger carbon footprint [9, 10]. An eco-
friendly alternative, such as canned wine, could mitigate 
this impact, offering convenience and sustainability.

When compared to glass bottles, aluminium cans 
offer several advantages: they are infinitely recycla-
ble, lightweight, and convenient to carry over long dis-
tances, which can influence consumption patterns [11, 
12, 13]. While canned wine tins are typically smaller in 
size (ranging from 187ml to 375ml -approximately two 
glasses of wine) compared to a standard 750ml bottle, 
their portability can lead to a significantly higher num-
ber of cans being carried. Additionally, cans, particularly 
those used for beers and spirits, have been linked to an 
increase in binge drinking episodes, especially among 
young people [14, 15].

Despite these benefits, canned wine raises some 
quality concerns. Wines packaged in aluminium cans 
may accumulate higher levels of hydrogen sulphide 
(H₂S), resulting in a “rotten egg” aroma, and are more 
susceptible to issues such as leakage and compromised 
seals compared to glass bottles [16, 17]. Additionally, alu-
minium’s high thermal conductivity makes cans more 
vulnerable to rapid temperature fluctuations during stor-
age and transportation, potentially affecting the wine’s 
stability [18]. Consumer perceptions regarding the sus-
tainability and quality of wine in cans can also influence 
acceptance [19]. While aluminium cans are often praised 
for their recyclability and lower carbon footprint, they 
still face resistance from consumers [20]. However, it is 
worth considering whether individuals might be more 
open to canned wines during holidays and outdoor lei-
sure activities, where the convenience of cans may be 
more appealing.

This study aims to explore the potential for consum-
ers to shift towards eco-friendly wine packaging alterna-
tives during outdoor recreation. Specifically, it investi-
gates whether biases associated with everyday wine con-
sumption extend to perceptions of canned wine drinkers 
in outdoor holiday contexts. We employed various sce-
narios representing outdoor leisure destinations and sur-
veyed a representative sample of Swiss residents.

1.1 Consumer attitudes towards wine packaging

The packaging of a product fulfils several functions, 
playing an essential role as a protective device as well as 
a bridge for the communication between the producer 
and the final consumer [21]. This often impacts their 

purchase intentions and choices [22, 23]. In the case of 
wine, packaging is especially important as it acts as a 
first extrinsic cue influencing the quality evaluation of 
wines before the consumer tastes it [24]. In this case, the 
packaging works as a visual stimulus through its shape, 
colour, label design, and written information [25, 26]. 
Interestingly, as demonstrated by Piqueras-Fiszman and 
Spence [27], the wine packaging is also a tactile stimu-
lus. These authors showed that only by holding the bot-
tle in their hands consumers can gauge the price and 
assess the quality of the wines, deciding that better, or 
at least more expensive, wines come in heavier bottles. 
These results are important to keep in mind because if 
consumers associate wines in heavier bottles as being 
of higher sensory quality, this presents an environmen-
tal issue, as their positive attitude toward heavy bottles 
contributes to a larger carbon footprint [28] and perhaps 
diminishes their likelihood of positively evaluating alter-
native wine packaging options [29]. 

1.2 The prejudice towards canned wine consumption

Historically, canned food began to emerge in the 
19th century, with the utilisation of tin cans developed 
to meet military needs during the Napoleonic Wars, 
which marked a significant milestone in food preserva-
tion [30, 31]. Although commercial applications were 
initially modest in the 1930s, canned wines have only 
recently made a substantial impact in the retail market. 
The global canned wine market generated $235.7 million 
in revenue in 2021 and is projected to grow to $571.8 
million by 2028 [17, 32]. Despite its advantages and pres-
ence in the market, the consumption of canned wines 
faces significant challenges. In a recent study, Ruggeri et 
al. [15] investigated Italian wine consumers’ preferences 
and willingness to pay for canned wine through a sur-
vey and the contingent valuation method. The authors 
collected data from 551 consumers regarding attitudes 
and preferences about their wine consumption, alterna-
tive packaging acceptance, and motivations for accept-
ing and refusing to purchase it. The results showed that 
only a minority of the respondents declared they would 
buy canned wine, while the majority would refuse for 
reasons related to low-quality perception and poor con-
sideration of alternative wine packaging. Therefore, it 
seems stereotypes and prejudice linked to its consump-
tion could be an important casual factor discouraging 
the consumption of canned wine.  

Stereotypes and prejudices are two concepts with 
old historical roots in the disciplines of anthropology 
and psychology. Lippmann [33] first conceptualised ste-
reotypes as ‘pictures in our heads’ – later operational-
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ised as cognitive schemas employed by social perceivers 
to interpret information about others [34]. In contrast, 
prejudices encompass an affective or attitudinal dimen-
sion, defined as a predisposition to respond unfavour-
ably to individuals or objects based on their member-
ship in a particular class or category [35]. Beyond their 
cognitive functions of simplification and categorisation, 
these shaping elements of ‘bias’ also generate behav-
ioural expectations and result in specific behavioural 
consequences [36], as it was recently demonstrated by 
Depetris-Chauvin et al. [37]. In this study, the authors 
sought to investigate whether the country of origin 
(COO) of wines induces implicit biases – shaped by the 
stereotypes and the prejudices attached to the COO – in 
the judgments of wine experts. Twenty-two wine traders 
from ten different countries were asked to evaluate their 
liking and provide sensory descriptions of eight Pinot 
Noir wines sourced from Argentina, Brazil, France, and 
Switzerland, under both blind and informed conditions. 
Their results reveal that COO bias significantly influ-
ences wine experts’ perceptions; once the COO was 
disclosed, the likeability ratings for wines from Argen-
tina and Brazil decreased as well as the evaluative lan-
guage used by assessors to describe the wines. Under 
informed conditions, Brazilian and Argentinean wines 
were frequently described using negative hedonic terms. 
Conversely, when participants were aware of the wines’ 
origins, French and Swiss wines were often described by 
positive sensory descriptors.

Following recent research by Trochtová et al. [38], 
which indicates that outdoor leisure activities can trans-
form an individual’s values, particularly in relation to 
their educational and personal development, one might 
consider whether these recreational occasions could con-
tribute to a less stereotypical perception of canned bev-
erages and could potentially foster a more positive image 
while reducing stereotypes and prejudices. 

1.3 Problematic and research questions

There is a growing body of research [15, 39] that 
documents the existence of a negative connotation asso-
ciated with the consumption of wine in cans. For that 
reason, in the present study we aim to examine whether 
outdoor scenarios could help to mitigate those prejudic-
es. This could be the case because when enjoying out-
door recreation, people are usually more relaxed, experi-
ence less ritualistic consumption activities and are often 
more open to novelty than when indoors in their every-
day life. Furthermore, outdoor leisure spaces are typi-
cally shared among individuals, and it is well established 
in the literature [40, 41] that individuals often engage in 

social imitation. This tendency to align behaviours with 
those of their peers reinforces group cohesion and facili-
tates collective decision-making. If this is the case, it 
could potentially encourage others to adopt this specific 
drinking behaviour. 

Therefore, the aim of this study is to evaluate wheth-
er different outdoor leisure scenarios would lead people 
to judge the canned wine drinker more positively. Con-
cretely, this research asks the following two questions:

Question 1: How is the canned wine drinker judged in 
different outdoor leisure scenarios, and does the judgment 
vary depending on the specific scenario?
Question 2: Do the demographic characteristics of the 
respondents influence their judgements of canned wine 
drinkers?

2. STUDY DESIGN

The study explores Swiss residents’ judgements of 
individuals consuming canned wine using a vignette 
study methodology. Participants in an online question-
naire were randomly assigned to one of four outdoor 
recreational contexts (beach resort, ski station, desert 
safari, or outdoor party) and were asked to evaluate six-
teen personality traits of an individual drinking canned 
wine on a seven-point Likert scale. The survey data 
are analysed through a multi-step approach, including 
t-tests, MANOVA, and OLS regressions, to assess poten-
tial prejudices in personality judgements based on con-
text and demographic factors.

2.1 Respondents

A total of 795 Swiss residents participated in the 
study, with demographic information detailed in Table 1. 
Data collection occurred between October 2021 and Jan-
uary 2022. Invitations to complete the online question-
naire were sent via email to a nationally representative 
database of 15’000 Swiss adults. This database is main-
tained by the Haute Ecole de Gestion de Genève for dif-
ferent market studies, and it is updated periodically. The 
final sample excluded incomplete responses and par-
ticipants who identified as foreign residents. The sample 
size used in the analysis is larger than those reported in 
comparable studies [42, 43]. Based on a medium effect 
size (Cohen’s f = 0.25), an alpha of 0.05, and a desired 
power of 0.80, the required sample size per group for a 
study with four groups is approximately 179 respond-
ents. This results in a total sample size of around 714 
respondents. Given that our study includes 795 respond-
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ents, this exceeds the required sample size, ensuring suf-
ficient statistical power to detect meaningful effects.

The decision to focus on a sample of Swiss residents 
for this study is based on several compelling justifications 
that enhance its relevance and impact. Although canned 
wine has yet to achieve widespread popularity in Swit-
zerland compared to Anglo-Saxon countries, it has the 
potential to occupy a unique position in a market where 
wine consumption ranks among the highest per capita 
globally [44]. This context provides a fertile ground for 
exploring emerging trends, particularly the introduc-
tion of innovative packaging such as canned wine, which 
may attract new consumers prioritizing convenience and 
sustainability [45]. Switzerland’s diverse wine landscape, 
with several production regions, presents an opportunity 
to examine consumer judgements in a market character-

ised by openness and variety [46]. Notably, around two-
thirds of the wine consumed in Switzerland is imported, 
making it one of the more accessible markets in Conti-
nental Europe for diverse wine offerings. This diversity 
allows for a more nuanced understanding of how differ-
ent wine styles, including canned options, are perceived 
against a backdrop of traditional preferences. Addition-
ally, the Swiss population’s linguistic and cultural vari-
ety offers a rich tapestry for examining how demographic 
and cultural factors influence attitudes toward wine con-
sumption. While this study focuses on Swiss residents, 
the diversity within the Swiss population may provide 
valuable insights to inform broader discussions on con-
sumer behaviour in markets with high per capita wine 
consumption and openness to diverse wine offerings. 
However, we present this as a potential hypothesis, recog-
nizing that the generalizability of these findings to other 
markets should be further explored in future research. 
The insights gained from this specific demographic are 
nonetheless valuable for advancing both academic under-
standing and industry practices in the evolving landscape 
of wine consumption.

In our sample, 8.18% of respondents identified as 
non-wine drinkers. Their inclusion is essential for cap-
turing a broader perspective on societal perceptions of 
eco-friendly wine packaging, particularly canned wine 
in outdoor recreational settings. The acceptance of 
wine in cans may be influenced not only by individual 
preferences but also by the attitudes and biases of oth-
ers, including non-wine drinkers, who help shape social 
norms and purchasing decisions. Understanding these 
external perceptions is crucial, as they can impact the 
broader acceptance and integration of alternative pack-
aging formats. By incorporating both wine consumers 
and non-consumers, we aim to provide a more com-
prehensive analysis of societal attitudes, offering deeper 
insights into the potential shift toward sustainable pack-
aging solutions.

2.2 Methodology

In this study, we employ a vignette study method-
ology, a common and effective approach for examining 
people’s social perceptions and attitudes in various con-
texts (see Atzmüller & Steiner [47] for a literature review). 
Vignette studies allow researchers to present participants 
with controlled hypothetical scenarios, enabling them to 
assess judgments and impressions based on limited infor-
mation. This method is particularly well-suited for our 
objective of exploring judgements of individuals consum-
ing canned wine, as it facilitates the examination of how 
context influences personality attributions, prejudices, and 

Table 1. Demographic information of the sample.

Variables %

Scenarios
Beach Resort 20.50
Desert Safari 36.73
Outdoor Party 20.63
Ski Station 22.14
Language of the respondents
German 49.69
French 34.97
Italian 9.81
English 5.53
Female 52.45
Age cohort
18 to 29 years old 12.70
30 to 39 years old 12.70
40 to 49 years old 18.11
50 to 59 years old 26.54
60 to 69 years old 17.23
70 years or more 12.70
Highest level of formal education achieved
Primary school 0.38
High School 2.64
Tertiary education (technical, vocation 33.46
University: Bachelor degree 29.69
University: Master/Doctorate degree 33.84
Wine consumption
Never 8.18
Less than once a month 12.83
At least once a month 20.75
Around once a week 32.70
Several times a week 25.53
Have drunk canned wine 10.69
Number of Respondents 795
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stereotypes. Vignette studies have been widely used in sim-
ilar contexts, particularly in the field of consumer behav-
iour, to investigate the social implications of food and 
beverage consumption. For instance, studies have demon-
strated how judgements of individuals based on their food 
choices can significantly impact perceptions and attitudes 
[48–50]. These studies highlight that the context in which 
food or beverages are consumed often shapes the social 
judgments that individuals make about others. 

In our study, participants were informed that they 
were being tested on how well they could assess an indi-
vidual’s personality based on very little information. 
They were randomly assigned to one of four conditions 
that differed in terms of the context presented. They 
read the description: “Imagine you are on holidays. You 
are at a beach resort /or/ ski station /or/ desert safari /or/ 
outdoor party, and you see a person drinking wine from 
a can.” After the description of the context, participants 
were asked to project themselves into the scenario until 
they could describe the person consuming the wine in 
a can. They were invited to rate their impression of the 
drinker according to 16 personality attributes on a scale 
from 1 to 7 (see the personality traits in Table 2). Addi-
tionally, participants indicated whether they thought the 
person was a man, a woman, or either of the two, and 
how old they perceived the person to be. The instruc-
tions and scenarios were presented in the native lan-
guage of the subjects.

While vignette studies provide valuable insights, we 
acknowledge the limitations regarding ecological valid-
ity, particularly the extent to which hypothetical scenar-
ios reflect real-world contexts. To address this, we care-
fully selected contexts familiar to the Swiss population, 
ensuring a reasonable degree of relatability. Additionally, 
we conducted a pre-test with a smaller sample to ensure 
the clarity and realism of the scenarios. This process 
helped refine the scenarios, providing greater methodo-
logical transparency.

Given the familiarity of the Swiss population with 
the beach resort, outdoor party, and ski station contexts 
and the potential unfamiliarity with the desert safari 
context, the randomization consisted of a 20% chance of 
receiving one of the familiar contexts and a 40% chance 
of receiving the unfamiliar desert safari context. In our 
final sample, 21% of respondents were presented with 
the beach resort context, 21% with the outdoor party, 
22% with the ski station, and 36% with the desert safari. 
This strategic design enables us to explore the interplay 
between context, beverage choice, and perceived person-
ality traits, contributing valuable insights into consumer 
behaviour and the social dynamics surrounding food 
and drink consumption.

We conducted preliminary checks on the distri-
bution of key variables across contexts and found that 
while most variables met strict homogeneity criteria, 
some deviations were present. Recognizing the impor-
tance of addressing potential discrepancies, our primary 
approach involves controlling for demographic factors 
such as language, gender, age, education, and wine con-
sumption within our regression models. By integrating 
these sociodemographic controls, we ensure that any 
observed effects are adjusted accordingly, minimizing 
potential biases arising from differences in sample com-
position, which remain marginal.

To minimize social desirability bias, we ensured the 
anonymity of responses and maintained confidentiality 
throughout the data collection process. The use of rand-
omization and multiple context scenarios further reduced 
the likelihood of socially desirable responses. Neverthe-
less, we acknowledge that social desirability bias remains 
a potential limitation of self-reported data, and we will 
address this limitation in the discussion section.

2.3 Data analysis

The analysis aims to assess whether the perceived 
personality traits of canned wine drinkers are subject to 
prejudice and stereotype, particularly negative ones, and 
whether these judgements vary across different recrea-
tional contexts and are influenced by demographic and 
cultural factors. To achieve this, a multi-step methodo-
logical approach is employed, encompassing t-tests, Mul-
tivariate Analysis of Variance (MANOVA), and regres-
sion analysis.

The initial step involves conducting a series of one-
sample t-tests to evaluate whether the judgement of each 
personality trait significantly deviates from neutrality. 
Specifically, each trait is tested against a neutral value of 
4 (on a Likert scale ranging from 1 to 7) to determine 
if there are any significant biases -positive or negative- 
in the judgement of canned wine drinkers. This step is 
crucial for identifying any overarching prejudice and ste-
reotype in how canned wine consumers are judged. The 
results of these t-tests provide an initial understanding 
of whether general stereotypes or preconceived notions 
about canned wine drinkers exist.

Building on this, MANOVA is employed to assess 
whether these judgements, once identified, differ across 
various recreational contexts, such as beach, desert, par-
ty, or ski. MANOVA is chosen for its capability to simul-
taneously test for differences across multiple dependent 
variables (in this case, the sixteen personality traits), 
providing a comprehensive view of how context-driven 
variations might alter these pre-existing prejudices and 
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stereotypes. Four common test statistics -Wilks’ Lamb-
da, Pillai’s Trace, Lawley-Hotelling Trace, and Roy’s 
Largest Root- are applied to evaluate the overall signifi-
cance of the contextual effect, determining whether the 
leisure scenarios significantly influence the combined 
judgments of traits.

Following the MANOVA, a series of ordinary least 
squares (OLS) regression analyses are conducted to fur-
ther investigate the role of individual characteristics and 
contextual factors in shaping judgements. Sixteen sepa-
rate regressions, one for each personality trait, are per-
formed to disentangle the specific effects of contextual 
variables and demographic covariates -such as age, gen-
der, education level, and cultural background- on per-
ceived traits. Dummy variables represent each leisure 
scenario, with the beach scenario serving as the base-
line for comparison. Additional predictors include self-
reported familiarity with wine to control for experience-
based biases. This approach allows for a detailed explo-
ration of how judgements of canned wine consumers 
vary not only by context but also by individual respond-
ent characteristics, providing insights into the nuanced 
ways these factors interact.

Through this multi-step methodology, the study sys-
tematically tests the hypotheses that there may be preju-
dices and stereotypes in the perceived personality traits 
of canned wine drinkers and that these prejudices and 
stereotypes are context-dependent and inf luenced by 
demographic factors, offering a comprehensive under-
standing of the drivers behind these judgements.

3. FINDINGS

Our first objective is to establish which personality 
traits are perceived for a person that consumes wine in 
cans in different outdoor recreational activities and to 
test if those traits are context dependent. The results of 
the analysis are shown in Table 2. The table displays the 
average judgements of a canned wine consumer’s person-
ality traits across our four leisure scenarios. The scale 
proposed to the participants ranged from 1 to 7, with 
a midpoint of 4 representing a neutral assessment. Val-
ues above or below this midpoint indicate a positive or 
negative skew in perception, respectively, and asterisks 
denote the statistical significance of the difference from 
the neutral point.

In the beach resort scenario, the personality traits 
associated with canned wine consumers are generally 
judged negatively (13 out of the 16 traits). For example, 
traits such as “ Health Conscious” (3.13), “ Environ-
mentally Friendly” (2.96), and “Vulgar” (2.99) are sig-

nificantly below the neutral point, suggesting that these 
consumers are not particularly health-conscious or envi-
ronmentally friendly and are perceived as less elegant. 
Traits like “Disciplined” (3.60) and “Popular” (3.52), 
though still below the neutral point, suggest that while 
these consumers are not perceived as highly disciplined 
or popular, they are not judged extremely negatively in 
these areas. The strongest positive trait is “Extroverted” 
(4.49), showing these consumers as more extroverted 
compared to the neutral assessment.

For the desert safari scenario, similar patterns 
emerge. Consumers are judged as less “Health Con-
scious” (2.91) and less “Environmentally Friendly” (2.79), 
both significantly below the midpoint. In total, eleven 
traits are considered negative, four are neutral, and only 
one is positive. The perception of being “Imaginative” 
(3.84) or “Rich” (3.89) is slightly more favourable com-
pared to the beach resort scenario. Overall, the traits 
remain below or near neutral, with “Extroverted” (4.53) 
standing out as a distinctly positive attribute.

In the outdoor party scenario, there are slightly more 
favourable judgements. There are nine negative person-
ality traits, five neutrals and two positives. The “Extro-
verted” trait scores the highest (4.54), followed by “Sat-
isfied” (4.26). Traits like “Gracious” (3.94), “Interesting” 
(3.92), and “Emotional” (3.90), which, while not statisti-
cally different from the neutral point, suggest a some-
what less negative image of canned wine consumers in 
this context. Despite this, negative judgements persist for 
traits like “Environmentally Friendly” (3.00), “Vulgar” 
(3.05) and “ Education Level” (3.30).

In the ski station scenario, consumers are again per-
ceived similarly to other scenarios, with “Health Con-
scious” (3.11) and “Vulgar” (2.85) being notably negative 
traits. However, traits like “Beautiful” (3.91) and “Con-
scious” (3.92) are perceived less negatively, though not sta-
tistically different from the neutral. “Extroverted” (4.47) 
continues to be the most positively skewed trait, suggest-
ing a consistently extroverted image across scenarios.

Overall, the results in the table reveal that con-
sumers of wine in cans are generally perceived as more 
extroverted across all scenarios but are seen less favour-
ably in terms of most other personality traits, includ-
ing “Health Consciousness”, “Environmental Friendli-
ness”, and “Elegance”. The outdoor party scenario seems 
to offer slightly more positive judgements compared to 
the ski station and desert safari contexts, and the beach 
resort scenario seems to generate the worst judgement. 

Our previous analysis suggested some differences 
across scenarios, and we used Multivariate Analysis of 
Variance (MANOVA) to explore this further. MANOVA 
is a statistical technique used to examine the differences 
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between groups on multiple dependent variables simul-
taneously. In our case, it helps determine whether dif-
ferent consumption contexts (beach resort, ski station, 
desert safari, and outdoor party) significantly influence 
the combined set of dependent variables (the sixteen per-
sonality traits).

The results of the four common MANOVA test sta-
tistics are as follows:
– Wilks’ Lambda (W), which tests whether the con-

sumption context accounts for a significant portion 
of the variance in the personality traits, yielded a 
value of 0.9160. This value is close to 1, indicating 
a moderate effect. However, the F-statistic (F(42, 
2308.7) = 1.65) with a p-value of 0.0056 (p < 0.05) 
suggests a statistically significant difference across 
scenarios.

– Pillai’s Trace (P), a robust measure that sums the 
contribution of each canonical dimension, was 
0.0858 (F(42, 2340.0) = 1.64, p = 0.0060; p < 0.01). 
While the value suggests a modest effect, the signifi-
cant result confirms that the context has an influ-
ence on judgments.

– Lawley-Hotelling Trace (L), sensitive to smaller sam-
ples, showed a value of 0.0897 (F(42, 2330.0) = 1.66, 
p = 0.0051; p < 0.05). This significant result supports 
the finding that the perception of personality traits 
varies across different contexts, though the effect 
size remains moderate.

– Roy’s Largest Root (R), which focuses on the largest 
canonical correlation, was 0.0574 (F(14, 780.0) = 3.20, 
p = 0.0001; p < 0.01). This indicates a strong effect of 
context, particularly on the dominant dimension.
Overall, these results suggest that the context of con-

sumption significantly influences judgements of personali-
ty traits associated with canned wine consumers (our first 
research question), although the magnitude of this effect 
is generally moderate. This nuanced finding highlights 
the importance of context in shaping judgements, while 
acknowledging that other factors may also play a role.

Building on these findings, we further explore the 
role of additional factors that may influence judgements 
of canned wine drinkers, as articulated in our second 
research question. We propose that demographic factors 
-specifically age, gender, and social status (proxied by 
education level)- and the respondent’s culture (proxied 
by language) significantly affect participants’ judgements 
of individuals consuming wine from cans. A previous 
study [15] suggests that younger participants and those 
with lower educational attainment are more likely to 
ascribe positive, casual, and trendy characteristics to the 
canned wine drinker. In contrast, older participants and 
those with higher education levels tend to attribute more 
negative or neutral traits. The study did not find any dif-
ference across gender groups. Additionally, the cultural 
background of respondents may also play a crucial role 
in shaping these judgements [51]. To test the effects of 

Table 2. Personality traits of canned wine drinkers across outdoor leisure scenarios.

Personality traits
Scenarios

Beach Resort Desert Safari Outdoor Party Ski Station

Undisciplined - Disciplined 3.60*** 3.28*** 3.68*** 3.60***
Not health Conscious - Health Conscious 3.13*** 2.91*** 3.29*** 3.11***
Not Environmentally Friendly - Environmentally Friendly 2.96*** 2.79*** 3.00*** 3.14***
Unimaginative - Imaginative 3.76** 3.84* 3.77* 3.66***
Unpopular - Popular 3.52*** 3.50*** 3.52*** 3.67***
Boring - Interesting 3.65*** 3.80** 3.92 3.72***
Unemotional - Emotional 3.82* 3.96 3.90 3.84
Vulgar- Elegant 2.99*** 2.98*** 3.05*** 2.85***
Ungracious - Gracious 3.84* 3.69*** 3.94 3.81**
Dissatisfied - Satisfied 4.17* 4.14 4.26** 4.05
Introverted - Extroverted 4.49*** 4.53*** 4.54*** 4.47***
Unconscious - Conscious 4.07 3.87 3.91 3.92
Low Education Level - High Education Level 3.33*** 3.42*** 3.30*** 3.41***
Poor - Rich 3.59*** 3.89 3.22*** 3.60***
Ugly - Beautiful 3.85* 3.74*** 3.80** 3.91
Bad - Good 3.85* 3.73*** 3.92 3.81**
Number of respondants 163 292 164 176

* p<0.10; ** p<0.05; *** P<0.01.
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these factors, we conduct a regression analysis in which 
age, gender, education level, and culture of origin serve 
as predictors in addition to the context of consumption, 
and the sixteen personality traits are the outcome vari-
ables. Furthermore, we include self-reported familiarity 
with wine in our model to account for any experience-
based biases that could influence judgements.

The results of our regression analysis are presented 
in Table 3. We run sixteen regressions using ordinary 
least square, one for each personality trait. The analysis 
is based on our sample of 795 respondents in all cases. 
The F-statistic indicates that the regression models are 
significant for 15 out of the 16 traits, except for “Beau-
tiful”, where the model does not fit well. While context, 
demographics, culture, and wine knowledge account for 
some of the variation in the perceived traits of canned 
wine drinkers, much of the variation remains unex-
plained by these factors, suggesting that additional influ-
ences are at play.

We first analyse the influence of consumption con-
text on the judgments of the personality traits. We use 
dummy variables to capture the effect of each scenar-
io. Beach resort, the scenario for which we found more 
negative prejudices and stereotypes, is the benchmark 
against which we compare the other three scenarios. 
When we compare the desert safari versus beach resort, 
those drinking canned wine in the desert are judged 
as less “Disciplined”, less “Health Conscious”, and less 
“Conscious” but “Richer”. In the comparison between 
the outdoor party and beach resort, there is only one sig-
nificance difference, the canned wine drinker in the par-
ty is judged “Poorer”. Interestingly, there are no signifi-
cant differences in trait judgement between canned wine 
drinker in ski station and beach resort. These results put 
our previous findings in a better perspective, once we 
have controlled for several relevant covariates, the judge-
ments of the personality traits do not vary significantly 
across scenarios. On average, there seems to be a nega-
tive bias among Swiss resident against those consuming 
canned wines across several outdoor leisure activities.  

Our dataset consists only of Swiss residents so we 
cannot extend our findings to other cultural contexts. 
However, our survey was offered in four different lan-
guages, three of the four national languages: German, 
French and Italian (Romansh, a language spoken by 
less than 1% of the Swiss population, was not includ-
ed) and English as lingua franca for the many foreign-
ers living and working in Switzerland. Our regression 
analysis allows us to compare Swiss respondents from 
the French, German, and Italian speaking subpopula-
tion vis-à-vis expats living in Switzerland (those who 
responded in English). Here we found significant differ-

ences. In nine of the sixteen traits the French speakers 
showed a significantly more negative judgement of the 
canned drinker versus those answering in English. The 
same is the case for seven traits both among the Ger-
man and Italian speaking Swiss residents. The speakers 
of the three national languages agree in four traits, they 
consider the canned wine drinker as less “Health Con-
scious”, less “Environmentally Friendly”, less “Imagina-
tive”, and less “Interesting” than those who answered 
the questionnaire in English. It is worth noticing that 
our results also show two cases where the estimated 
coefficients are positive. Swiss German speakers judged 
canned wine drinkers more “Gracious” and “Extrovert-
ed” than the English speakers living in Switzerland. 

Our estimations reveal a significant influence of age 
on the judgement of canned wine drinkers’ personality 
traits. For all traits except “Rich”, the estimated coeffi-
cients are negative, indicating that younger respondents 
tend to have a less negative view of these consumers. 
Although only nine out of these fifteen negative coeffi-
cients are statistically significant, the overall pattern sug-
gests a notable generational divide: younger respondents 
exhibit a markedly lower negative prejudices towards 
canned wine consumers. 

We also examine the influence of respondents’ gen-
der and educational level. Our findings indicate that 
female participants tend to perceive canned wine con-
sumers as less “Health Conscious” and less “Environ-
mentally Friendly” but judge them as more socially 
“Popular” compared to men. Additionally, higher edu-
cational levels are associated with more negative judge-
ments of canned wine consumers regarding traits such 
as “Elegance”, “Conscientiousness”, “Education”, and 
moral character (“Good”). However, respondents with 
higher educational levels are more likely to judge these 
consumers as “Extroverted”.

Finally, we use an ordinal categorical variable rep-
resenting self-reported familiarity with wine to account 
for experience-based biases in judgements. This variable 
has five levels, ranging from “Never” to “Several times a 
week,” reflecting increasing frequency of wine consump-
tion. In our sample, this variable shows a positive and 
statistically significant association with three attributes: 
“Health Consciousness”, “Environmentally Friendly”, 
and “Gracious”. However, this construction may obscure 
the fact that both non-drinkers and very frequent wine 
drinkers might judge canned wine drinkers negatively, 
albeit for different reasons. Indeed, when we replace 
the ordinal categorical variable with dummy variables 
for each frequency category, we observe more nuanced 
results. Those who never drink wine perceive canned 
wine drinkers as less “Health-Conscious” and less 
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“Beautiful”, while those who consume wine several times 
a week judge them as less “Elegant” and less “Beautiful”.

4. DISCUSSION

The present experiment, which examined how con-
sumers of canned wine are judged across different out-
door leisure scenarios and considered the potential for 
greater acceptance of this alternative packaging, yielded 
several noteworthy findings. We discuss these below 
considering our research questions.

4.1 How is the canned wine drinker judged in different 
outdoor leisure scenarios, and does the judgment vary 
depending on the specific scenario?

Our first finding regarding the research question indi-
cates that consumers of canned wine are generally judged 
negatively by respondents across all scenarios. Even in 

relaxed holiday settings, this context does not appear to 
consistently transform the act of drinking canned wine 
into a positive experience. The results indicate that, while 
the personality trait being “Extroverted” is consistently 
judged positively across all scenarios, many other traits are 
negative and context dependent. Negative judgements are 
especially pronounced in the beach resort setting, where 
consumers are seen as less “Health-Conscious”, less “Envi-
ronmentally Friendly”, and more “Vulgar”. This consider-
ably negative judgement associated with the beach resort 
scenario may be influenced by historical representation 
of beach parties, along with the conflict between tourists’ 
desires to consume an untouched, pristine natural envi-
ronment and the remnants of beach parties, such as beer 
cans, as described by the concept of the ‘tourist gaze’ [52, 
53]. In contrast, the outdoor party scenario elicited com-
paratively more favourable judgments, though negative 
prejudices and stereotypes persisted.

A second interesting outlet is that the MANOVA 
results further suggest that the outdoor scenario appears 

Table 3a. Determinants of perceived personality traits (0LS regression results).

(1) 
disciplined

(2) 
health 

conscious

(3) 
environmentally 

friendly

(4) 
imaginative

(5) 
popular

(6) 
interesting

(7) 
emotional

(8) 
elegant

Desert Safari -0.320*** -0.254** -0.174 0.010 -0.0716 0.0809 0.0678 0.0150
(-2.76) (-2.13) (-1.26) (0.07) (-0.54) (0.59) (0.51) (0.12)

Outdoor Party 0.058 0.082 -0.032 -0.038 -0,016 0.253 0.088 0.0212
(0.44) (0.61) (-0.21) (-0.23) (-0.11) (1.64) (0.58) (0.15)

Ski Resort 0.001 -0.056 0.167 -0.081 0.145 0.077 0.030 -0.124
(0.01) (-0,42) (1.10) (-0.50) (0.99) (0,50) (0.20) (-0.87)

Swiss French -0.391** -0.662*** -0.835*** -0.832*** -0.356 -0.738*** -0.249 -0.403*
(-2.00) (-3.29) (-3.59) (-3.40) (-1.59) (-3.18) (-1.10) (-1.85)

Swiss German -0.302 -0.568*** -0.921*** -0.950*** -0.508** -0.480** -0.181 -0.739***
(-1.54) (-2.82) (-3.96) (-3.89) (-2.27) (-2.07) (-0.80) (-3.40)

Swiss Italian -0.278 -0.629*** -0.531** -0.690** -0.601** -0.557** -0.295 -0.217
(-1.23) (-2.72) (-1.98) (-2.45) (-2.34) (-2.09) (-1.14) (-0.86)

Age -0.033 -0.082*** -0.135*** -0.184*** -0.050 -0.177*** -0.169*** -0.056*
(-1.11) (-2.70) (-3,83) (-4.96) (-1.48) (-5.04) (-4.93) (-1.68)

Female 0.066 -0.243*** -0.330*** 0.045 0.204** 0.042 0.096 0.021
(0.76) (-2.71) (-3.19) (0.41) (2.05) (0.41) (0.96) (0.21)

Education level -0.075 -0.055 -0.091 0.00003 -0.024 -0.047 0.031 -0.157***
(-1.53) (-1.10) (-1.57) (0.00) (-0·43) (-0.81) (0.56) (-2.89)

Wine expenence level 0.021 0.091** 0,075* 0.072 0.035 0.026 0.016 -0.004
(0.58) (2.49) (1.78) (1.62) (0.86) (0.62) (0.38) (-0.10)

Constant 4.226*** 4.064*** 4.539*** 5.011*** 4.024*** 4.939*** 4.429*** 4.337***
(12.63) (11.84) (11·43) (12.01) (10.55) (12.49) (11.50) (11.67)

N 795 795 795 795 795 795 795 795
Prob > F 0.0105 0.0000 0.008 0.0000 0.0244 0.0000 0.0001 0.0001
R-s quare 0.032 0.044 0.059 0.065 0.025 0.053 0.0 0.050

t statistics parentheses. *p<0.10; **p< 0.05; *p<0.01.
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to play a role in shaping the respondents’ prejudice, albe-
it with a moderate effect size. This suggests that while 
the context influences these judgements it does not com-
pletely reshape them. The nuanced results, with varying 
degrees of negative and positive traits across outdoor 
scenarios, go in the same direction of the results of Rug-
geri et al. [15], when studying the perception of Italians 
towards alternative packaging consumption acceptance, 
underscore the complexity of consumer perceptions and 
indicate that factors beyond context, such as underly-
ing stereotypes or broader societal rules toward canned 
wine, might be at play. Even though this was not tested 
in the experiment, these negative judgements may arise 
from a general disapproval of the ‘drinking’ aspect with-
in the scenario, rather than specifically targeting canned 
wine. Several studies [54, 55, 56, 57, 58] have shown that 
outdoor drinking is not always viewed positively by the 
public. Social drinking in public (i.e., in public outdoor 
spaces) is not universally accepted [59], often restricted 
for religious reasons in countries such as those with 

Muslim majorities, as well as for behavioural and politi-
cal reasons in various Western nations. For example, in 
Chile, consuming alcohol in outdoor public spaces, such 
as by the beach, is prohibited, except on New Year’s Eve 
when it is permitted. Similar restrictions are observed 
in other Western societies, including Norway, Poland, 
and certain states in the US, where drinking in outdoor 
public areas is frequently viewed as unacceptable or even 
outlawed.

4.2 Do the demographic characteristics of the respondents 
influence their judgements of the canned wine drinker?

Our regression analysis provided deeper insights 
into the role of demographic factors, cultural back-
ground, and wine familiarity in influencing these judge-
ments. The generational divide in attitudes is particu-
larly noteworthy. Younger respondents consistently dis-
played a lower negative prejudice towards canned wine 
consumers, suggesting a shift in attitudes that could be 

Table 3b. Determinants of perceived personality traits (0LS regression results).

(9) 
gracious

(10) 
satisfied

(11) 
extroverted

(12) 
conscious

(13) 
high education 

level

(14) 
rich

(15) 
beautiful

(16) 
good

Desert Safari -0.133 -0.106 -0.0618 -0.236* 0.152 0.332*** -0.110 -0.102
(-1.20) (-0.76) (-0.46) (-1.70) (1.24) (2.72) (-1.09) (-0.96)

0utdoor Party 0.104 0.068 0.084 -0.198 -0.037 -0.371*** -0.053 0.064
(0.84) (0.44) (0.56) (-1.26) (-0.27) (-2.70) (-0.47) (0.54)

Ski Resort -0.031 -0.142 -0.049 -0.170 0.147 0.011 0.067 -0.007
(-0.26) (-0.92) (-0.33) (-1.10) (1.08) (0.08) (0.59) (-0.06)

Swiss French 0.153 -0.534** 0.320 -0.738*** -0.579*** 0.017 -0.175 -0.266
(0.82) (-2.28) (1.41) (-3.14) (-2.80) (0.08) (-1.03) (-1.48)

Swiss German 0.344* -0.079 0.596*** -0.349 -0.529** 0.050 -0.031 -0.274
(1.84) (-0.34) (2.62) (-1.49) (-2.56) (0.24) (-0.18) (-1.52)

Swiss Italian 0.340 -0.677** -0.053 -0.7()()*** 0.047 0.030 -0.129 0.096
(1.58) (-2.51) (-0.20) (-2.59) (0.20) (0.13) (-0.66) (0.46)

Age -0.009 -0.()74** -0.127*** -().092** -0.008 0.060* -0.0003 -0.041
(-0.34) (-2.08) (-3.67) (-2.56) (-0.25) (1.93) (-0.01) (-1.50)

Female 0.029 0.052 -0.040 -0.091 0.055 -0.034 0.029 0.076
(0.34) (0.49) (-0.40) (-0.87) (0.59) (-0.37) (0.38) (0.95)

Education level -0.073 0.042 0.159*** -0.113* -0.128** -0.036 -0.048 -0.090**
(-1.55) (0.72) (2.80) (-1.92) (-2.47) (-0.70) (-1.12) (-2.00)

Wine experience level 0.056* 0.069 0.0005 0.052 -0.022 -0.034 0.008 0.014
(1.65) (1.63) (0.01) (1.22) (-0.59) (-0.93) (0.26) (0.43)

Constant 3.684*** 4.332*** 3.974*** 5.237*** 4.336*** 3.609* ** 4.083*** 4.469***
(11.56) (10.84) (10.24) (13.07) (12.27) (10.27) (14.03) (14.56)

N 795 795 795 795 795 795 795 795
Prob> F 0.0450 0.0007 0.0002 0.0015 0.0022 0.0000 0.5664 0.0275
R-square 0.021 0.037 0.042 0.033 0.034 0.046 0.018 0.026

t statistics parentheses. *p<0.10; **p< 0.05; *p<0.01.
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leveraged by marketers targeting younger demograph-
ics. This generational gap may reflect broader changes in 
social norms and the growing acceptance of non-tradi-
tional wine formats among younger people.

Gender and education level also emerged as signifi-
cant factors, though not always aligning with our initial 
expected results. Findings from previous studies sug-
gest that we might expect female participants to associ-
ate more positive, casual, and trendy characteristics with 
canned wine drinkers [60, 61]. Contrary to expectations, 
female participants judged canned wine drinkers as less 
“Health-Conscious” and less “Environmentally Friendly”, 
despite being more likely to attribute traits like “Populari-
ty” to them. Similarly, previous studies suggest that partic-
ipants with lower levels of formal education would prob-
ably judge canned wine drinkers more favourably than 
those with higher education. Our results partially support 
this. Education level had a dual effect: while respondents 
with lower educational attainment judged canned wine 
drinkers as less “Vulgar” and more “Conscious”, those 
with higher education associated them with “Extrover-
sion” but not with any other positive personality trait. 
These findings suggest that demographic variables inter-
act in complex ways with consumer judgements, reflecting 
both individual experiences and broader societal values.

Cultural background, proxied by the language of 
response [62, 63], further complicates the picture. The 
significant differences observed between Swiss respond-
ents of different linguistic backgrounds and expatriates 
suggest the role of cultural norms and regional identi-
ties in shaping attitudes, a well-known factor in cross 
cultural literature [64, 65, 66]. French, German, and 
Italian-speaking Swiss respondents generally held more 
negative views of canned wine drinkers than expatriates, 
particularly regarding traits like “Health Consciousness” 
and “Environmental Friendliness”. This finding indi-
cates that judgements are not only context-specific but 
also culturally contingent, shaped by regional values and 
social norms.

Our analysis of self-reported wine familiarity adds 
another layer of complexity to these judgements. Regular 
wine consumers displayed more nuanced views, associ-
ating canned wine drinkers with lower “Elegance” and 
“Beauty” but not necessarily other negative traits. This 
suggests that experience with wine might mitigate cer-
tain prejudices and stereotypes, though it does not elim-
inate them entirely. These results indicate that familiar-
ity with traditional wine consumption may influence 
judgements of alternative formats in both positive and 
negative directions, depending on the attribute in ques-
tion. These results are consistent with previous findings 
in the literature [15, 29, 39].

Overall, our findings suggest that while context and 
demographics are significant, they do not fully explain 
the variation in judgements. The persistence of negative 
prejudices and stereotypes across different scenarios and 
demographic groups indicates that canned wine still car-
ries a stigma, despite its growing popularity. 

5. CONCLUSIONS

Our study offers valuable insights into the complex, 
context-dependent perceptions of canned wine consum-
ers. The data reveals a consistent pattern of negative 
prejudices, particularly in relation to “Health Conscious-
ness,” “Environmental Friendliness,” and “Elegance,” 
with variations across different leisure scenarios. While 
outdoor party settings generated slightly more favour-
able judgments, the overall outlook remains skewed 
toward the negative. This suggests that despite the ris-
ing popularity of canned wine, there may still be signifi-
cant barriers to altering public perception, even in more 
informal or unconventional contexts.

Demographic factors further complicate these judg-
ments. Younger respondents are generally less critical, 
indicating a potential generational shift in consumer 
attitudes. This could signal the emergence of a more 
favourable market for canned wine among younger con-
sumers, who may be more open to innovative packag-
ing. Gender and education also play important roles, 
though not always in predictable ways. These insights 
suggest that marketers could benefit from adopting 
more nuanced strategies, targeting specific demographic 
groups in ways that address the varied and often unex-
pected nature of consumer biases.

Cultural factors are equally inf luential. The 
observed differences in perception among Swiss linguis-
tic groups highlight the importance of aligning mar-
keting strategies with regional cultural norms. Swiss 
respondents were generally more negative in their assess-
ments compared to expatriates, suggesting that local 
cultural dynamics may either hinder or facilitate the 
acceptance of canned wine. These findings underscore 
the importance of developing marketing approaches that 
not only appeal to younger, more open-minded consum-
ers but also address entrenched prejudices among more 
traditional segments of the population. Tailoring strate-
gies to these varying cultural contexts will be critical in 
reshaping consumer perceptions.

To mitigate negative biases and capitalize on the 
growing consumer interest in sustainability, wine mar-
keters should emphasize the environmental benefits of 
canned wine, such as recyclability, reduced carbon foot-
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prints, and the convenience of lightweight packaging. 
Campaigns that highlight these environmental advan-
tages are likely to resonate with an increasingly eco-con-
scious consumer base. Moreover, incorporating sustain-
ability labels or certifications could play a significant role 
in shifting perceptions, as they have been effective in 
positively influencing consumer attitudes toward other 
eco-friendly products.

Promotional strategies will be key in overcoming 
stereotypes and encouraging trial purchases within the 
wine sector. Tasting events could provide consumers 
the opportunity to challenge their preconceived notions 
about canned wine, while eco-labelling would reinforce 
the sustainability message. Given the evident generation-
al divide in perceptions, focusing on younger consumers, 
who are more open to innovative packaging could serve 
as a crucial entry point into the market. Producers might 
also benefit from positioning canned wine at the centre 
of sustainability-focused campaigns, particularly in con-
texts where convenience and environmental impact are 
paramount, such as outdoor leisure activities or travel.

Beyond the immediate marketing strategies for 
canned wine, it is essential to consider broader societal 
shifts, including changing attitudes toward convenience, 
health, and environmental concerns, all of which signifi-
cantly influence wine consumption trends. As consumer 
preferences increasingly prioritize convenience and sus-
tainability, the demand for innovative packaging such as 
canned wine may grow. Canned wine offers a convenient, 
portable, and easy-to-store option, appealing to consum-
ers seeking practicality, especially in outdoor settings or 
on-the-go lifestyles. Additionally, the shift toward health-
ier consumption patterns may contribute to a broader 
acceptance of alternatives to traditional wine bottles, as 
consumers may perceive canned wine as a lighter, more 
manageable option. With its recyclable packaging and 
reduced carbon footprint, canned wine aligns with the 
growing eco-consciousness of today’s consumers. By 
highlighting the intersection of convenience, health, and 
sustainability, marketers can tap into evolving consumer 
priorities and strengthen the appeal of canned wine. 

This study also offers important insights for indus-
try stakeholders and policymakers, underscoring the 
role of public policy in supporting sustainable innova-
tion within the wine sector. As consumer attitudes shift 
towards convenience and health-conscious choices, it 
becomes vital for policies to encourage eco-friendly 
packaging and sustainable production practices. Indus-
try players can benefit from policies that incentivize the 
development of convenient and sustainable packaging 
solutions, while governments can help educate the public 
on the health and environmental benefits of alternatives 

like canned wine. By aligning marketing strategies with 
these broader societal shifts, the wine industry can bet-
ter meet consumer demand for convenience, health, and 
sustainability, positioning itself as a progressive sector 
that meets the needs of modern consumers while con-
tributing to environmental and societal goals.

While our study illuminates the complexities of 
consumer perceptions, it also highlights areas for fur-
ther research. Understanding the underlying reasons 
for these prejudices and stereotypes will be critical for 
future marketing efforts. Social identity, media portrayal, 
and the role of tradition may all play a part in shaping 
these judgments, and further investigation into these fac-
tors could provide deeper insights. Additionally, explor-
ing consumer attitudes beyond Switzerland would offer 
a more global perspective on the market potential for 
canned wine. We acknowledge the limitations inherent 
in our study, particularly the low R² values in our regres-
sion models and the reliance on self-reported data, which 
may be influenced by social desirability bias. Despite 
these limitations, the statistically significant findings and 
model validity underscore the broader patterns identified. 
Future research could refine our understanding of these 
consumer attitudes and address the challenges associated 
with measuring perceptions and prejudices.

In conclusion, while there is clear potential for 
expanding the market for canned wine - especially 
among younger, more open-minded consumers -signifi-
cant challenges may remain. Overcoming the negative 
associations tied to health consciousness, environmental 
impact, and elegance will be crucial for gaining broader 
acceptance. To this end, producers and marketers should 
develop targeted messaging that highlights the practical 
advantages of canned wine, such as its convenience and 
sustainability, while also addressing the deep-rooted ste-
reotypes that persist, particularly among older and more 
traditional consumer segments. By doing so, they can 
help reshape consumer perceptions and position canned 
wine as a viable and responsible choice for modern, eco-
conscious consumers.
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Abstract. In Europe, alcohol-related diseases have an increasingly high impact on 
healthcare costs every year. Hence, rising consumer consciousness regarding the risks 
and harms of drinking alcohol is a primary goal of the EU Commission. Recently, the 
Commission has been discussing the mandatory adoption of health-warning labels 
(HWLs) on all alcoholic beverages, including wine. This study investigated expert 
and non-expert perceptions of adopting health-warning labels on wine bottles. The 
research used Q methodology, a mixed-method approach to explore subjective view-
points regarding adopting health-warning labels for the wine sector. Respondents were 
evenly distributed among wine experts and consumers. The results provided four dif-
ferent views based on participants’ perceptions of HWLs. Factor 1 (the “Nationalism” 
view) strongly opposes the proposal, which is considered extremely dangerous for the 
entire wine market. Factor 2 (the “Market-oriented” view) believes that health warn-
ings will increase transparency in the market and help consumers make informed 
choices, thereby respecting consumer autonomy. Factor 3 (the “Health-first” view) 
strongly believes that informing consumers through health labels on all alcoholic bev-
erages is necessary to protect public health. Lastly, Factor 4 (the “Keep Us Alive” view) 
underestimates warning labels’ effectiveness in promoting the right behaviours. The 
findings highlight different “sides” of this debating topic and provide valuable insight 
into how policymakers can investigate new strategies, always considering and respect-
ing consumer choice.

Keywords: health-warning labels, labelling, wine, attitudes, Q methodology.

1. INTRODUCTION 

The European Union is characterised by the most significant production, 
consumption and export of wine worldwide, with thousands of manufactur-
ing companies [1]. Italy is one of Europe’s top wine producers, focusing on 
quality-labelled food products, including PDO (Protected Designation of 
Origin) and PGI (Protected Geographical Indication). Regarding consump-
tion, the EU area accounted for 48% of world wine consumption, and Italy is 
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the second largest consumer of wine after France: 10.3% 
and 10.7% in 2021 respectively [1]. Wine consumption 
has been experiencing a continuous decrease since 2008 
[1–3]. Although more conscious consumers have spread 
the consumption of organic and more natural wine 
and those with lower alcoholic content, wine consump-
tion is expected to fall by 2031 [1,4,5]. Furthermore, the 
high rates of alcohol consumption have raised consider-
able attention [6,7]. Indeed, the harmful use of alcoholic 
beverages is one of the main causes of mortality as well 
as many negative short-term effects (i.e., lack of coordi-
nation and accidents) and long-term effects (i.e., non-
communicable diseases including cancer, brain damage, 
heart and liver diseases) [5,7,8]. According to recent esti-
mates by the World Health Organisation [6], every year, 
around 1.7 million people worldwide die due to alcohol-
related causes. However, many drinkers worldwide have 
scarce knowledge of the related risks and potential harm 
[8,9]. Among the most successful policy actions to reduce 
the harmful consumption of alcohol, initiatives that 
enhance the consumer perception of risk, such as the 
use of health-warning labels (HWLs), are considered by 
some scholars as highly beneficial [5,8,10–12]. 

Currently, wine labelling rules are subjected to 
CMO Regulation - [13] - which was already amended 
in 2018 by the CAP Amending Regulation - [14]. Euro-
pean Commission aims to improve wine labels, includ-
ing more nutrition information and health warnings. 
In the EU, the adoption of HWLs on alcohol products 
is still voluntary, and some member states have already 
adopted optional measures imposing the communication 
of potential hazards of alcohol consumption in particu-
lar conditions (e.g., “alcohol consumption during preg-
nancy”; “drinking alcohol and driving”) [8]. Ireland first 
posed the issue regarding the mandatory adoption of 
detailed health-warning labels on all alcoholic beverages 
and, in 2023, introduced new regulations with a specific 
law [15]. The Irish case generated controversial debates, 
which have also been fuelled by the European Com-
mission’s no objection [1]. Most leading wine-produc-
ing countries, such as Italy, France, and Spain, strongly 
oppose this new Irish rule, as they believe that wine 
must be considered an essential part of their produc-
ing national tradition and cultural heritage [16]. In Italy, 
wine consumption culture has a deep impact on individ-
ual’s perspective, as it influences various aspect of every 
day’s life. These goes from health perspectives to social 
identity. In Italy, as in other European countries, the 
inclusion of wine within the context of the Mediterrane-
an diet principles [5,17] reinforces the idea that moder-
ate consumption may be associated with certain health 
benefits. From a social identity perspective, wine, more 

than other traditional and regional products, represent 
a symbol of cultural heritage [18]. Furthermore, wine is 
an essential part of the culinary culture of many Italian 
regions, offering numerous opportunities for wine tour-
ism activities [18].

In this framework, this study aims to provide 
insights into the subjective views of consumers and 
wine experts regarding the potential implementation of 
health warnings on wine labels. To discover these view-
points, we used Q methodology, which offers a valuable 
approach for identifying and comparing the diversity 
of participants’ views [19,20]. Since the introduction of 
the method, Q methodology has primarily been used 
in psychology [20]. In the last decades, Q methodology 
has gained considerable attention, and its use has rapidly 
increased in different research topics regarding consum-
er behaviour, food acceptance, agriculture, environmen-
tal science, and others [21–29]. More recently, Q method-
ology was also applied in the field of the wine business 
to support the development of sectorial policies [30–32]. 
The structure of the article is as follows. The following 
section describes Q methodology, presenting the main 
steps of this approach and how data were collected and 
analysed. The “Results” section then shows the four per-
spectives, describing the similarities and differences. In 
the next section, the results are discussed in relation to 
previous research studies. The conclusions focus on the 
advantages and shortcomings of Q methodology, high-
lighting the relevance of the finding for the wine sector 
as well as the limitations of the current study.

2. MATERIAL AND METHODS

Q methodology, f irst introduced in 1935 by 
the physicist and psychologist William Stephenson 
[19,20,33], is a technique designed to explore people’s 
subjectivity and attitudes. More specifically, the Q meth-
od allows us to find groups of people with similar per-
spectives and attitudes towards a given topic [10,20,34]. 
The method is advantageous for gaining a well-defined 
snapshot of a complex and novel debating matter. In a Q 
study, participants sort a sample of statements with each 
other and on their viewpoint along a scale. This ranking 
process provides subjective beliefs (called Q sorts) repre-
senting participants’ attitudes. In Brown’s words (1980), 
a Q sort is “such a picture, being an individual’s concep-
tion of the way things stand” [20]. Then, Q sorts are cor-
related and factor-analysed to identify the dominant and 
shared “patterns of belief ” [20,35–37]. In other words, 
common views are defined and statistically modelled as 
factors, which in a Q study provide clusters of persons 
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who ranked the statements similarly. The emerging fac-
tors or perspectives are “spontaneous” and obtained from 
“a set of acts” and not from a single response [36,38]. 
Also, Q method allows for discovering critical areas of 
divergence and consensus among participants, highlight-
ing the different positions [39,40].

Q methodology can be considered a mixed method 
and combines the advantages of both qualitative and 
quantitative research approaches [10,41]. First, it offers 
valid results [10,42], enabling the exploration of the main 
perspectives more in depth than traditional surveys [43]. 
Second, a Q study provides more structure than quali-
tative methods traditionally employed in social science 
(i.e., interviews or focus groups) thanks to “numerical 
results” [20,44]. Third, Q methodology takes distanc-
es from the conventional rule of numbers, where the 
validation of results is fortified by the dimension of the 
participants’ group [45]. For this reason, because of its 
intensive orientation Q studies usually require a small 
participant sample (P sample), which is built to encom-
pass and run out the full range of attitudes towards the 
topic in the study [20,41,42]. In a Q study, a subset of 
statements defining the “universe of communicability” 
(called concourse) is higher in number than the non-
random sample of participants (P sample) [20]. Con-
trary to classical factor analysis, here, the “variables” are 
people performing the Q sorts, not the statements [41]. 
Stephenson first clarified that Q methodology was not 
developed to substitute R methodology, which concerns 
the relationship across objective variables using many 
respondents to make inferences [33,37,45]. Since the aim 
of the Q analysis is to reveal “an in-depth portrait of the 
typologies of perspectives that prevail in a given situa-
tion” [37], the statistical generalizability of Q results to a 
larger population of individuals is not of interest [33,46]. 
Indeed, factors are themselves generalizations of views 
which can be expected to exist outside the study’s partic-
ipants. Fourth, the strength of Q method passes through 
the well-known mathematical method of factor analysis, 
which is instead applied to the individuals’ viewpoints 
expressed with the Q sorts [35,42]. This “inverted” fac-
tor analysis simply allows to reveal the structure of fac-
tors using the correlation among the participants’ views 
and not, like in R methodology, among the traits [20,37]. 
Q factor analysis allows to synthesize straightforwardly 
and flexibly the divergent opinions of participants into a 
smaller subset of perspectives (i.e., the “factors”) [20,45]. 
Finally, Q methodology works well when it is necessary 
to explore novel topics allowing a public debate “to take 
place regarding values” and without imposing “meanings 
a priori” [24,37,41]. Typically, a Q study comprises of five 
steps [42]: 1) the collection of the concourse; 2) the selec-

tion of the Q sample; 3) the definition of the P sample; 4) 
Q sorting task; and, 5) factor analysis and interpretation 
of results.

2.1 Concourse 

The set of statements to be ranked is obtained theo-
retically from a larger group, namely the “concourse”, 
or “population of statements” [20]. For Stephenson [47], 
the concourse “refers to conversational and not merely 
informational possibilities, and is arrived at empirically 
for every concept, every declarative statement, every wish, 
every object in nature when viewed subjectively”. The 
concourse can include verbal statements gathered from 
interviews, focus groups, participant observation etc. 
The selection of the population of statements is guided 
by the research question. In this case, the research ques-
tion relies with the public debate regarding the adoption 
of health-warning labelling, and it can be defined as fol-
lows: “What do diverse consumers and wine experts view 
the adoption of health-warning labels for the wine sec-
tor to promote healthier behaviours?”. Consequently, the 
main goal was to include a wide a range of viewpoints or 
opinions concerning the topic under investigation. The 
concourse was obtained by searching inside websites, 
social networks, and interviews ready-made statements 
using specific keywords [42]. Another important aspect 
is that the statements should be self-referent (e.g., “ for 
me....”, “I believe…”) [20]. The use of statements such as 
“For me…” or “In my opinion…” are essential for stimu-
lating the self-involvement of the participants’ ranking 
process (Q sorting). Finally, over 240 subjective and con-
trasting written statements composed the concourse.

2.2 Conditions of instruction

Q analysis must be considered de facto a behavioural 
experiment, in which the subject is instructed to oper-
ate with the statements under “conditions of instruction” 
guided by the theory and the specific aims of the study 
[20]. In most studies, like this one, the instruction “rank 
the statements to represent your own point of view” is all 
that is called for to let operantly emerge the principles 
governing the subject’s behaviour.  

2.3 Q sample

A subset of statements drawn from the concourse 
forms the Q sample, built to provide a “miniature” of 
the original concourse to guarantee enough variety and 
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representativeness [48]. Regarding the Q sample dimen-
sion, the number of statements may vary between 30 to 
60 [20,49,50]. Typically, the statements sampling is tied 
to the Fisher’s experimental design [20,51]. This struc-
tured approach provides a theoretical way for selecting 
the statements. In this study, the structured matrix used 
for the selection was obtained by adapting one proposed 
by a previous study [52]. In their four-by-four original 
matrix [52] included four categories relating to different 
discourse elements and four types of claims extracted 
from [53]. For this study, we adopted four levels in one 
variable (the Toulmin’s claims: definitive, designative, 
evaluative and advocative) cross-classified with two lev-
els in a second variable (Attitude: positive and negative) 
in a 4´x2 factorial arrangement. The 8-cell matrix is 
reported in Table 1. All statements were first classified 
in the matrix, and after eliminating the redundant and 
unclear statements, five different statements were select-
ed for each cell. The final balanced Q sample included 
40 self-referent statements for administering the sorting 
task. Due to the diverse audience, the Q sample was also 
pre-tested to revise the clarity of each statement.

2.4 P set

Q methodology works with few participants: 
“enough subjects to establish the existence of a factor for 
purpose of comparing one factor with another. What pro-
portion of the population belongs in one factor rather than 
another is a wholly different matter and one about which 
Q technique as such is not concerned” [20]. In tradition-
al by-item factor analysis (R technique), [54] suggests a 
minimum of ratio of two participants per variable. In 
Q technique, the ratio should be reversed. Because the 
aim of the methodology is to prove the existence of rel-
evant and natural discourses, adding more participants 
to the study does not add any information “unless the 
extra individuals are truly different” [52]. Relevant stud-
ies were carried out with few participants, or even with a 
single participant to whom multiple Q sorts were admin-
istered with different condition of instruction – the so-

called “intensive” studies [24,25,42,55]. In any case, the 
main criterion for sampling participants was seeking 
the maximum variation and emphasis on higher qual-
ity [25]. Consequently, the number of participants is less 
important than the representativeness of their selec-
tion [20]. Following the methodology, participants were 
strategically – not randomly – sampled including those 
with pivotal view regarding the subject [41]. More spe-
cifically, to provide the broadest diversity of opinions, 
both wine consumers and experts, who are more famil-
iar and involved with the topic, formed the participant 
sample or P set [22]. We included at least six participants 
per group [56]. In more detail, the P set included twelve 
consumers and seven experts. Among the experts were 
three resellers/distributors, two sommeliers, one agrono-
mist, and one enologist. Contacted wine growers pre-
ferred to refer to their own consultant, either enologist 
or agronomist. Participants were contacted via mail and 
phone to schedule a convenient time and location. The P 
set included 19 participants, nine males and ten females 
with different ages (range 22-66 years), education and 
occupation.  

2.5 Q sorting and post-sort interviews

The forty statements were provided to participants 
as printed cards randomly numbered. Participants were 
asked to rank-order the statements along a continuum 
from “most agree” (“+4”) to “most disagree” (“-4”) into 
a forced quasi-normal distribution (Figure 1). The sort-
ing distribution is generally symmetrical about the mid-
dle (the “0” represents the neutral area). It is important 
to note that no effect on the results is produced by the 
rating and the shape of the distribution [42]. By rank-
ing all statements, participants “operantly” impose their 
individuality or view on the distribution, producing the 
self-referent Q sorts [38]. Before starting the Q sorting, 
each participant was instructed to read all the statements 
and divide them into three piles: “agree”, “disagree” and 
“neutral”. Then, the participant was asked to start rating 
the “agree” pile, moving from the right to the left. Due to 

Table 1. Structured 8-cell matrix [52].

Toulmin’s types of claims

Definitive
“Concerns the meaning of 

terms”

Designative
“Issues of fact”

Evaluative
“Expressions of the worth 

of something”

Advocative
“Something that should or 

should not exist”

Attitude
Positive 5 5 5 5
Negative 5 5 5 5
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the symmetrical distribution, the same procedure is fol-
lowed for the “disagree” pile, in this case, moving from 
the left to the right. Finally, the remaining neutral state-
ments are placed into the distribution. Then, open-end-
ed interviews (usually on the highest and lowest ranked 
statements) were gathered after the Q sorting to facilitate 
the interpretation of results. 

2.6 Factor analysis

The analysis was conducted using the KADE soft-
ware [57]. All Q sorts are cross-correlated and factor 
analysed. The calculation of the correlation matrix is 
necessary to prepare the data for revealing the factor 
structure [20,48]. Then, the correlation matrix is used 
as raw material for the factor analysis. Factor analysis in 
a Q-study is used to reduce the variety of Q sorts into 
a finite set of “discourses” or “factors”. The initial n x n 
correlation matrix is reduced to n x m matrix, where n is 
the number of Q sorts and m is the number of factors, 
with m<n [20]. The factor analysis allows to group Q 
sorts highly correlated with one other into one “family” 
and reports how many different families exist [20,45,47]. 
Here, seven factors were initially extracted automatically 
using the centroid method [20,35] Table 2. The first out-
put of the factor analysis are the factor loadings which 
are correlation coefficient indicating the extent to which 
each Q sort is associated with each factor [20,42]. At this 
point, it is important to define how many factors should 
be retained for the interpretation. There is not a unique 
way to establish how many social factors to extract. For 
this study, three criteria were followed. First, one meth-
od is to accept those factors with at least two significant 

factor loadings [20]. The factor loading of one Q sort can 
be considered statistically significant or “defining” for a 
given factor if it exceeds ±2.58 x (standard error) (with 
p<0.01); where the standard error is 1/√(n of staements)) 
[20,55]. For this study, a defining Q sort has a loading 
which exceeds ± 0.4079. Second, the Scree-plot analysis 
was also followed. According to this method, eigenval-
ues for each factor, calculated by summing the squared 
loadings for each factor, are plotted on a line graph and 
the number of factors to extract are those where the line 
changes slope [49]. Third, the Kaiser-Guttman criterion 
guides the selection of those factors with eigenvalue over 
1 [20]. In Table 2, the  eigenvalues for all unrotated fac-
tors  are reported. The results of these criteria and the-
oretical considerations were considered to select four 
factors [41]. Once extracted, the factors are usually sub-
jected to rotations. The four factors were rotated using a 
combination of varimax and the judgemental rotation to 
fit more in focus the connection between similar Q sorts. 
The solution was also motivated by low correlations 
between couples of factors, indicating the minor similar-
ities between each perspective. The study variance and 
the factor score correlations for the four-factor solution 
are reported in Table 3. Table 4 shows all factor loadings 
with the ‘defining’ Q sorts [20].

Other coefficients, namely the z-scores and the fac-
tor-scores, are usually calculated to complete the analysis 
and facilitate the interpretation of factors. Those scores 

Table 2. Eigenvalues of unrotated factors.

F1 F2 F3 F4 F5 F6 F7

Eigenvalues 4,9517 2,2941 1,365 1,2402 0,7917 0,4855 0,4978

Table 3. Characteristics of the four rotated factors.

F1 F2 F3 F4

% of explained variance 26 11 6 9
Cumulative % of explained variance 26 37 43 52
Factor score correlations
F1 1 -0,1619 -0,08 0,1189
F2 1 -0,2981 0,1323
F3 1 0,0758
F4 1

Table 4. Factor loadings (those loadings “flagged” in bold indicate 
significant Q sorts).

Q sort Type F1 F2 F3 F4

1 Consumer 0,1149 -0,0066 0,0397 0,8224
2 Expert -0,7443 0,2126 0,0836 0,269
3 Expert 0,7547 0,0468 -0,3076 -0,0232
4 Consumer 0,058 0,5165 0,0197 -0,1122
5 Consumer 0,7239 0,0743 -0,0849 0,0767
6 Consumer -0,4467 0,4889 -0,1602 0,0645
7 Expert 0,1737 -0,0472 -0,0145 0,7587
8 Consumer 0,5092 0,3606 -0,2473 0,1633
9 Expert 0,7571 -0,2384 0,0027 -0,0773
10 Expert 0,0162 -0,3653 0,1615 0,1693
11 Consumer 0,8326 -0,0183 0,3138 -0,1181
12 Consumer 0,2544 0,5378 0,1113 -0,0345
13 Consumer 0,7332 0,2968 -0,0126 0,0678
14 Expert 0,7522 0,2348 -0,1589 -0,0387
15 Consumer -0,2831 0,7195 -0,0147 0,3254
16 Consumer 0,0442 0,093 0,4143 -0,0997
17 Consumer 0,1698 -0,1178 0,3495 0,17
18 Consumer 0,0035 -0,4039 0,6675 0,0888
19 Expert 0,5645 0,2284 -0,1112 0,2628
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are typically used to describe factors and to facilitate 
their interpretation [20,42,47]. The z-scores, indicating 
the relation between statements and factors, are calcu-
lated for each factor as a weighted average of the scores 
given by the “flagged” Q sorts [20]. Then, the z-scores 
are converted in the form of the original “+4” to “-4” 
metric to produce rounded factor scores [20,42,44]. The 
factor scores report the scores for each statement “com-
puted as ideal Q sorts from the highly loaded sorts” [42]. 
In other words, factor scores are “empirical generaliza-
tions of a subjective viewpoint shared by those whose indi-
vidual sorts are significantly loaded on the same factor” 
[42]. The methodology also allows the calculation of the 
distinguishing statements, those that significantly differ 
from one factor to another [20]. 

3. RESULTS

From the nineteen Q sorts, nine loaded significantly 
on Factor 1, four on Factor 2, two on Factor 3, and two 
on Factor 4. Two Q sorts were not assigned to any fac-
tor. The variance explained for each factor was respec-
tively: 26% for Factor 1, 11% for Factor 2, 6% for Factor 
3 and 9% for Factor 4. The total variance explained was 
52%. The interpretation of factors was based using the 
most positively characteristic statements (+4, +3, +2) and 
most negatively characteristic statements (–4, –3, –2) and 
the most distinguishing statements [20,25]. Factor scores 
for most relevant statements are reported respectively in 
The adoption of HWLs was not seen as an attack on the 
national economy. Also, the participant strongly disa-
greed that the adoption of HWLs will damage the Medi-
terranean diet and added, “What does the Mediterranean 
diet have to do with alcohol?”.

Table 5, Table 6, Table 7 and Table 8. To better iden-
tify the divergent views four labels were selected for each 
factor.

3.1 Factor 1: The “Nationalism” view 

The first factor is bipolar; eight of the nine defining Q 
sorts have positive loadings, and only one (Q sort 2) is neg-
ative [20,58]. For this reason, the bipolar factor composed 
of discourses 1A and 1B. The latter can be considered a 
‘mirror image’ Q sort to that of 1A [59]. The most distin-
guishing and high ranked statements are reported in .

Table 5. The positive loadings of this factor (Factor 
1A) perceive the adoption of health warnings on wine 
labels  with solid hostility. For the ‘pro- Nationalism’ 
view, the proposal appears dangerous for the wine mar-
ket, especially for the Italian one. Participants belong-

ing to Factor 1A believe that these labels are essentially 
an attack on the Italian economy. This negative per-
ception is drawn from their ‘anti-European’ position, 
which made it strongly different from all other factors. 
The participants who shared this attitude felt protec-
tion towards national interests against European poli-
cies (4, +4**; 27, +3**; 33, -4*; 40, +2). According to this 
viewpoint, wine is an ambassador of Made in Italy and 
part of the national culinary tradition. For this reason, 
the national government should protect the Italian wine 
sector by contrasting the use of HWLs (9, -3**). Look-
ing at the post-sort interviews, some participants stated: 
“The government should oppose it because it is not the 
right solution to the problem of alcoholism” (P3); “It is an 
attack on Italy, on our economy, which will surely cause 
strong repercussions” (P11). Adopting warning labels is 
also wrong for other reasons. First, if wine bottles would 
be treated as cigarettes - adopting HWLs - a precious 
sector which involves thousands of companies will be 
compromised (5, +3**; 21, -3). Second, warning labels 
are considered “useless” and an instrument for impos-
ing “psychological terrorism” on consumers (8, +4; 25, 
-4). Third, this view supports the moderate consump-
tion of wine in accordance with the Mediterranean diet 
principles (38, +3**). Lastly, for participants, the propos-
al is not supported by scientific basis (31, -1**). Regard-
ing discourse 1B, factor scores should be reversed, e.g., 
statements 9, 25, 33 engender a strong agreement, and 
statements 4, 5, 27, 38 engender a strong disagreement. 
It is important to underline that Factor 1B focuses on 
the same relevant topics of Factor 1A but with a nega-
tive view. The participant (Q sort 2) provided some 
comments that might verify his position. For example, 
it takes distance from ‘victimhood’, which characterise 
the ‘pro-Nationalism’ opinions (Factor 1A). In particu-
lar, referring to the statement 27, which disagrees, this 
participant stated: “How boring is this sovereignist victim-
hood?”. The adoption of HWLs was not seen as an attack 
on the national economy. Also, the participant strongly 
disagreed that the adoption of HWLs will damage the 
Mediterranean diet and added, “What does the Mediter-
ranean diet have to do with alcohol?”.

3.2 Factor 2: The “Market-oriented” view

An optimistic attitude towards the adoption of 
health warnings mainly characterizes this second fac-
tor Table 6. According to this view, health warnings will 
help to increase  transparency  in the market and  help 
consumers  to make  informed  choices. The factor has a 
strong focus on market dynamics and does not perceive 
that warning labelling adoption would negatively com-
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promise the image of Italian wine worldwide (21, +2**) 
and the economy of the entire sector, including turnover, 
employment and total exports (6, -3*; 24, -4**; 40, -3*). 
Some participants stated: “I do not think that these labels 
will do devastating damage to the world of wine, par-
ticularly Italian wine, which remains an excellent quality 
product” (P15); “Those who take a healthy and consistent 
approach to wine will not change the way they consume it, 
so I don’t think exports would be affected” (P12). Further-
more, for this view, HWLs will not create obstacles to 
the free circulation of goods nor increase wine costs or 
prices for the final consumer (17, -2**). One participant 
stated: “I believe that adopting health warning labels is 
useful and low-cost” (P6). Contrary to perspectives 1 and 
4, this view does not perceive these labels with hostil-
ity as an attempt by other European countries to penal-
ize Italian wines (33, +3**). Regarding this point one 
affirmed: “Good communication is necessary to ensure 
that people are educated on the correct consumption of 
wine” (P6). Also, adopting warning labels with proper 
communication could add more value to wines produced 
responsibly (35, +2**), inform consumers, and promote 
moderate and responsible consumption (26, +4). 

3.3 Factor 3: The “Health-first” view

More than all the other views, this third view shows 
a strong focus on health aspects and has high expecta-

tions towards the ability of HWLs to protect consum-
ers’ health Table 7. One participant affirmed: “Health is 
the first element to protect” (P16). Looking at the most 
distinguishing statements, adopting health warnings is 
perceived as necessary to protect public health, which 
contrasts mainly with the first perspective (10, +3**, 25, 
+4**). For example, concerning the statement 25, one 
stated: “I find these labels useful for highlighting the moti-
vations” (P18). Overall, this view particularly trusts the 
use of measures based on labelling to inform consum-
ers about health risks (7, -3*). The overconfidence with 
HWLs of those belonging to this factor is also supported 
by a scientific base (31, +4) and by the belief that con-
sumers will pay high for those health-related informa-
tion (22, -3**). Distinct from all other viewpoints, this 
third perspective is not worried about the aesthetic 
impact of warning labels on wine bottles (14, -4**) and 
retained that this is a low-cost measure (28, -3**). How-
ever, this view raises some concerns about the possible 
price increase (17, +3*). Regarding this last point, one 
participant confirmed: “Anything that affects wine dam-
ages it; if it doesn’t damage it, it causes problems for those 
who consume it” (P18).

3.4 Factor 4: The “Keep us alive” view

This last view is mainly characterised by an evident 
scepticism regarding adopting health-warning labels 

Table 5 Factor scores for Factor 1 (distinguishing statements with ** indicates a significance of p<0.01, with * of p<0.05).

n Statement F1A F1B F2 F3 F4

4 For me, the European policies supporting the wine sector have proved incapable of defending quality 
products again. +4** -4** -1 -1 -2

5 I think Europe cannot treat a bottle of wine like a pack of cigarettes. +3** -3** -1 -4 -2

8 I think that we should not engage in psychological terrorism but use proper communication (e.g., on 
social media, TV, etc.) to educate citizens about the consumption of wine. +4 -4 +4 -1 +3

9 In my view, the Italian government should not oppose using health warnings on labels. -3** +3** +1 +2 0

10 I think the labels should also include information to protect the health wine consumers as in other 
countries (e.g., Ireland). -2* +2* -1 +3 0

21 In my opinion, using warning labels does not risk compromising the role of wine as an ambassador of 
a system that respects the environment and local traditions. -3 +3 +2 -2 -3

25 I find it helpful to indicate on the labels that drinking wine is seriously damaging to own health. -4 +4 -2 +4 +1

27 For me, using these labels is a concrete attack on Italian wine. It is unclear why wanting to tackle this 
problem and hypocritically hide other issues under the carpet (e.g., fine dust, pollution, etc.). +3** -3** -2 +1 -2

31 For me, using health warnings on the label is supported by a scientific basis. -1** +1** +1 +4 +3

33 I don’t think that the introduction of these labels represents an attempt by some northern European 
countries to demonise sectors that represent a heritage of our food and wine culture and tradition. -4* +4* +3 0 -2

38 For me, these labels risk damaging the Mediterranean diet, a fundamental tool for protecting health. 
Recent studies have shown how the moderate use of wine could benefit health. +3** -3** -3 0 -4

40 For me, adopting such labels is irresponsible and would create difficulties in a vital supply chain, one 
of the most relevant to our agri-food sector. +2 -2 -3* +3 -1
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Table 8. Participants from this view are conscious of 
the risks related to alcohol abuse and underline how, in 
the end, there are no safe amounts of alcohol consump-
tion for health. Adopting HWLs for wine does not make 
sense for them (12, +4**). On the other hand, this view-
point recognises that these labels are supported by scien-
tific basis (+31, +3). However, for participants who share 
this view, governments should not impose limits on the 

consumption of wine (3, -3). This viewpoint expresses 
a “fatalistic” approach to health behaviour, supporting 
the idea that many foods could negatively affect indi-
viduals’ health (36, +3**). In this sense, showing a warn-
ing label on wine bottles that informs on the potential 
adverse effects of wine consumption is useless (22, +2), 
with the only result of ruining the pleasure of drinking a 
good wine (19, -3**). The strategy to use health-warning 

Table 6. Factor scores for Factor 2 (distinguishing statements with ** indicates a significance of p<0.01, with * of p<0.05).

n Statement F1A F1B F2 F3 F4

6 In my opinion, with these labels, Europe risks causing enormous damage to the world of wine, which 
in Italy alone involves millions of employees and produces a significant annual turnover. +2 -2 -3* 0 -1

8 I think that we should not engage in psychological terrorism but use proper communication (e.g., on 
social media, TV, etc.) to educate citizens about the consumption of wine. +4 -4 +4* -1 +3

17 I believe these labels are a clear obstacle to the free circulation of goods and involve additional costs 
which will increase the price of wine to final consumers. +1 -1 -2** +3 0

18 I think that the use of these labels represents a sort of ‘disclaimer’ by those who impose them. +2 -2 -2** +1 +4

21 In my opinion, using warning labels does not risk compromising the role of wine as an ambassador of 
a system that respects the environment and local traditions. -3 +3 +2** -2 -3

24 I think it is a fact that the adoption of such labels will cause severe setbacks for wine exports. +1 -1 -4** +1 -1

26
I think there is nothing wrong with creating labels inviting moderate consumption. It could be a 
way to encourage responsible alcohol consumption without scaring consumers with too negative 
information.

-1 +1 +4 +2 +1

32 I believe using these labels will negatively affect the promotion policy of alcoholic beverages, wine 
included. +1 -1 -2** +2 +2

33 I don’t think that the introduction of these labels represents an attempt by some northern European 
countries to demonise sectors that represent a heritage of our food and wine culture and tradition. -4 +4 +3** 0 -2

35
I think that inserting some important analytical values on the back of the label is not so harmful; 
on the contrary, it could - together with other precautions - lead to a greater valorisation of wines 
produced responsibly.

-1 +1 +2** -2 -2

39 I believe that to reduce the adverse effects that introducing these labels would have on the wine sector, 
the Italian government should intervene with economic-financial support to all operators in the sector. -1 +1 -3** +2 +1

40 For me, adopting such labels is irresponsible and would create difficulties in a vital supply chain, one 
of the most relevant to our agri-food sector. +2 -2 -3* +3 -1

Table 7. Factor scores for Factor 3 (distinguishing statements with ** indicates a significance of p<0.01, with * of p<0.05).

n Statement F1A F1B F2 F3 F4

7 For me, using these labels is wrong because the habit of getting drunk should be fought by adopting a 
different cultural approach to wine, drunk with meals and in limited quantities. +2 -2 0 -3** +3

10 I think the labels should also include information to protect the health wine consumers as in other 
countries (e.g., Ireland). -2 +2 -1 +3** 0

14 For me, using these labels ruins the aesthetic and valuable sense of wine bottles. 0 0 -1 -4** 0

17 I believe these labels are a clear obstacle to the free circulation of goods and involve additional costs 
which will increase the price of wine to final consumers. +1 -1 -2 +3** 0

22 I think that information policies on bottles related to the risks of alcohol abuse cannot be based solely 
on labels because these warnings receive very minimal attention from consumers +1 -1 +3 -3** +2

25 I find it helpful to indicate on the labels that drinking wine is seriously damaging to own health. -4 +4 -2 +4** +1

28 I think using warning labels is a low-cost deterrent measure because it does not involve public 
investment, awareness campaigns or particular commitment by the public administration. -1 +1 +3 -3** +1

31 For me, using health warnings on the label is supported by a scientific basis. -1 +1 +1 +4 +3
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labels is unacceptable also because it represents a sort of 
disclaimer by politicians (18, +4*). For this perspective, 
similar to the first perspective, it would be more effec-
tive a radical cultural change (7, +3). Regarding this last 
point, one participant confirmed: “Nowadays, practically 
everyone knows the side effects of many substances, and 
yet they continue to abuse them. If there is genuine inter-
est, a radical change in lifestyle must be done” (P1).

4. DISCUSSION

The results identify four key perspectives on adopt-
ing HWLs on wine bottles, each offering valuable 
insights into consumer and expert opinions within the 
wine sector. The results generally reveal a broad aware-
ness of the health impact associated with wine consump-
tion across all factors. However, the four viewpoints dif-
fered substantially in their responses to the mandatory 
adoption of HWLs. 

The results showed that, for Factors 2 and 3, man-
datory HWLs on all alcoholic beverages, including wine, 
could raise awareness of health-related risks and support 
consumers make better-informed choices. This suggests 
a potential positive impact of HWLs on wine bottles, 
offering hope for a more informed and healthier con-
sumer base. Nevertheless, significant differences exist 
between the viewpoints of Factor 2 and Factor 3 regard-
ing the HWLs on wine bottles. According to the latter 
(the “Health-first” view), Italian consumers still have a 
low level of awareness about the health risks associated 

with alcohol consumption. Therefore, HWLs on wine 
container could be crucial in raising awareness about the 
dangers of alcohol consumption. Previous studies [9,11], 
highlighting that only a small percentage of alcohol con-
sumers are aware of the health-related risks associated 
with alcohol consumption. However, while HWLs may 
enhance awareness of these risks, their effectiveness ulti-
mately depends on an individual’s perception. As found 
in [60] and [11], risk perception can strongly affect an 
individual’s level of engagement with a risky situation 
(e.g., beverage alcohol consumption) and, consequently, 
his acceptance of the related consequences [61]. Accord-
ing to some scholars [11] and [62], peoples’ perceptions 
of health-related risks from alcohol consumption do not 
necessarily increase after being exposed to HWLs. The 
findings of [63] support this, showing that society tends 
to have higher acceptability for voluntary risks (e.g., 
smoking, drinking alcohol) compared to involuntary 
risks (e.g., flooding, storms, earthquakes). Furthermore, 
as also raised by [64] research suggests that HWLs alone 
may not be sufficient to reduce alcohol consumption. 

According to [61] an individual’s perception of risk 
is strongly influenced by their knowledge of specific haz-
ards, such as alcoholic beverages. The mandatory intro-
duction of HWLs on wine bottles should be part of a 
broader strategy. This strategy should not only include 
HWL education campaigns but also support programs 
targeting at-risk populations, highlighting the complex-
ity of the issue, and pressing the need for multi-faceted 
solutions. 

Table 8. Factor scores for Factor 4 (distinguishing statements with ** indicates a significance of p<0.01, with * of p<0.05).

n Statement F1A F1B F2 F3 F4

3 I think nobody wants to ban drinking, but at the same time, the government should limit individual 
choices if this negatively impacts public health. -1 +1 +1 +1 -3

7 For me, using these labels is wrong because the habit of getting drunk should be fought by adopting a 
different cultural approach to wine, drunk with meals and in limited quantities. +2 -2 0 -3 +3

8 I think that we should not engage in psychological terrorism but use proper communication (e.g., on 
social media, TV, etc.) to educate citizens about the consumption of wine. +4 -4 +4 -1 +3

12 For me, there are no safe amounts of alcohol consumption for health. -2 +2 -4 -2 +4**
18 I think that the use of these labels represents a sort of ‘disclaimer’ by those who impose them. +2 -2 -2 +1 +4*

19 In my opinion, using these labels would not change consumption in any way, and it would ruin the 
pleasure of drinking wine at the table. 0 0 0 0 -3**

22 I think that information policies on bottles related to the risks of alcohol abuse cannot be based solely 
on labels because these warnings receive very minimal attention from consumers +1 -1 +3 -3 +2

30 I believe that freedom of choice in our society is a thing of fact. In any case, being free to drink as 
much as you like is separate from being correctly informed about the possible risks. 0 0 +3 0 +2

31 For me, using health warnings on the label is supported by a scientific basis. -1 +1 +1 +4 +3

36
I think there are a lot of carcinogenic foods today. From meat to vegetables. You only live once, and it 
will certainly not be these labels that influence my alcohol consumption. If you don’t die of one thing, 
you die of another.

0 0 0 -1 +3**
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Similarly to the previous viewpoint, Factor 2 (the 
“Market-oriented” view) is also favourable for adopting 
of HWLs. People who are part of this factor consider the 
mandatory adoption of detailed HWLs on wine contain-
ers (e.g., bottles and cans) an effective policy tool to regu-
late the alcohol market and address various externality 
costs, including those related to public health impact [65]. 
According to this view, mandatory HWLs can be consid-
ered both a regulatory instrument and an informational 
tool used by the government to establish the socially 
optimal level of alcohol consumption. Moreover, accord-
ing to this “Market-oriented” viewpoint, the mandatory 
adoption of HWLs on wine containers does not necessar-
ily cause a decrease in wine consumption. According to a 
previous study, improving knowledge and understanding 
of wine health related risks may lead to a general increase 
in consumption [64]. According to [66], responsible wine 
consumption should be promoted through national and 
international programmes to reduce alcohol abuse. At 
the same time, consumers should be educated to con-
sume alcohol based on cultural norms and healthy life-
styles. Typical examples of other regulatory instruments 
governments could adopt include licensing restrictions to 
retailers and bars, setting a minimum legal drinking age, 
and restricting alcohol advertising addressed to young 
people and adolescents [67]. Health taxes on alcoholic 
products, which can also be defined as Pigouvian taxes, 
are considered one of the main economic instruments 
implemented in many countries worldwide [65,68,69]. In 
the UK, where excise duty on alcohol has been in place 
for many years, the government has recently proposed 
changing the tax from a product volume tax to an alcohol 
volume tax [70]. These taxes can be complemented with 
other economic instruments, such as incentives to alco-
hol-free beverage productions. According to [71], wine 
with reduced alcohol content or de-alcoholised wine has 
proven to be an effective measure in reducing the poten-
tial health-related effects of alcohol consumption. Gov-
ernments must implement economic strategies, including 
price incentives and subsidies, to promote the produc-
tion and consumption of No-and Low-Alcohol (No-Lo) 
beverages. As the production of No-Lo wine is still more 
expensive than traditional wines, supporting innovations 
in production techniques through R&D projects is neces-
sary [72].

Factor 4 (the “Keep us alive” view) is characterised 
by a limited interest in adopting HWLs, primarily due 
to perceptions of limited effectiveness in promoting posi-
tive behaviours. The scepticism associated with this fac-
tor stems from the belief that individuals who consume 
wine in moderation will continue to do so, regardless of 
the presence of HWLs. As reported in the literature, the 

moderated consumption of wine is considered important 
for reducing the risk of cardiovascular diseases (CHD). 
This was first explored by [73], whose findings are often 
referred to as the “French paradox”. According to this 
study, despite the relatively high consumption of food 
rich in saturated fatty acids (e.g., cheese and meat), the 
mortality rate of the French population due to cardiovas-
cular disease was lower compared to that in other coun-
tries with similar diets. This has been partially attrib-
uted to the effect of moderate red wine drinking [73]. 
Regular consumption of red wine is beneficial in many 
other recent studies conducted in Mediterranean coun-
tries [74,75]. The challenge lies in finding effective strat-
egies for those who abuse alcoholic beverages, includ-
ing wine, and preventing harmful behaviour, especially 
among younger individuals. According to the Factor 4 
viewpoint, if decreasing alcohol abuse is the main objec-
tive of the EU Commission, this goal cannot be achieved 
using labelling alone, which could be seen as a way of 
discharging responsibility from institutions. Achiev-
ing meaningful changes in drinking behaviour requires 
enhancing knowledge and understanding of the poten-
tial health-related hazards connected to the consump-
tion of alcoholic beverages. According to [7,76], the use 
of HWLs on alcoholic beverages should be only part of 
a broader campaign to educate people about the health-
related risks of alcohol consumption. Public health agen-
cies should implement several other information strate-
gies at the member state level to address misinformation 
about the alcohol use (and abuse), particularly among 
the younger generation [68]. These include implementing 
evidence-based advertising restrictions [77] and school-
based preventive alcohol use interventions for adoles-
cents [78,79]. Moreover, a notable feature of the Mediter-
ranean Diet, inscribed in 2013 on the UNESCO list of 
the Intangible Cultural Heritage of Humanity [80,81] for 
its cultural significance and health-related benefits, is the 
moderate consumption of wine.

Factor 1 (the “Nationalism” view) strongly criti-
cised HWLs for reasons beyond the health implications 
of alcohol use. From this perspective, the labelling is 
seen as a threat to the national wine industry. Conse-
quently, contrasting the adoption of HWLs on wine bot-
tles is essential to protect domestic and international 
demand for wine, as this product plays a crucial role in 
the national economy. These findings are consistent with 
those in [76], which highlight the general resistance of 
the alcohol industry to include public health informa-
tion on the label. The wine industry and farmers have 
a strong interest in protecting their sector. The Italian 
wine industry plays a significant role in the global wine 
market [82]. According to [83], in 2023, Italy produced 
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about 49 million hectolitres of wine, 40% of which was 
exported in EU and non-EU countries. In Italy, win-
emaking is performed by over 30,000 wineries, most of 
which are smallholder grape growers, and involves about 
690,000 hectares of vineyard area [83]. The valorisation 
and protection of this important sector are also seen 
as important for the Factor 4 viewpoint. This perspec-
tive brings the view that introducing HWLs could be an 
attempt by northern European countries to undermine 
a key sector of Italy’s economy and cultural heritage. 
Among typical products, such as Geographical Indica-
tion (GI) products, wine represents a strong connection 
between geographical, environmental and cultural con-
texts. Some authors [84,85] define this concept as terroir, 
which refers to the interaction between environmental 
factors (i.e., biological and physical) and winemaking 
practices applied in each context that can provide dis-
tinctive characteristics to the final product. 

5. CONCLUSIONS

This study provides a preliminary investigation into 
the perception and acceptance of health warning labels 
(HWLs) on wine bottles, focusing on experts and non-
experts within the Italian context, where wine is deeply 
rooted in national culinary tradition. Using Q meth-
odology, a systematic approach to studying human sub-
jectivity, the research highlights a lack of consensus on 
mandatory HWLs for wine in Italy. While Factor 2 (the 
“Market-oriented” view) and Factor 3 (the “Health-first” 
view) ref lect a more positive stance towards HWLs, 
accounting for the majority of consumers, Factor 1 (the 
“Nationalism” view) and Factor 4 (the “Keep us alive” 
view), mainly represented by wine industry profession-
als, oppose such measures. Despite these divergent views, 
there is shared recognition of the need to distinguish 
between alcohol abuse and moderate consumption. Dif-
ferent countries have varying regulations; in regions 
with less stringent warnings, companies may leverage 
this to market their products more aggressively. The 
Irish regulation on alcoholic products, among the strict-
est in the EU, has sparked widespread debate, illustrat-
ing the complexity of implementing HWLs across diverse 
cultural and market contexts. Discussions in Italy and 
other major EU wine-producing countries are intensify-
ing due to the potential implications for the wine indus-
try. As this debate unfolds, a nuanced and multi-faceted 
approach is essential for evaluating the potential effects 
of HWLs on both abusive and social wine consumption, 
particularly among younger generations. Future research 
should analyse the impact of HWLs in countries where 

such measures are already enforced, by promoting real-
world studies, and comparing the findings with existing 
experimental research in Italy.

In some cases, companies may view HWLs as a 
competitive disadvantage. Stricter regulations on health 
warnings may push companies to innovate or differenti-
ate their products in ways that comply without compro-
mising appeal. On the other side, companies might use 
health warnings strategically to enhance their image by 
appearing responsible and socially conscious, thus poten-
tially gaining a competitive edge in the marketplace.

In this framework, harmonizing HWL designs with 
international regulatory frameworks, such as the Trans-
Pacific Partnership (TPP), could be crucial to mini-
mize disruptions to both domestic and export markets. 
Careful alignment with existing EU and member state 
wine legislation is equally important. Health warnings 
can serve as a competitive measure in the marketplace, 
nevertheless, the effectiveness of these warnings often 
depends on various factors, including cultural context, 
consumer behaviour, and regulatory enforcement.

While this study sheds light on critical perspectives, 
it is limited by its focus on the Italian context and the 
exclusion of wine growers from the participant set. Rep-
licating the research in other EU countries and incorpo-
rating additional stakeholders would provide a broader 
understanding of the varied responses to HWLs, offering 
valuable insights for future policy development.
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Figure 1. The Q sorting distribution.
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Abstract. For decades, the literature has engaged in a robust debate regarding the com-
petitiveness of wine cooperatives. Many studies suggest that these cooperatives may 
exhibit lower pricing competitiveness compared to other enterprise forms, while others 
have found the opposite. To clarify these conflicting findings, this study employs two 
datasets focused on German winegrowers’ cooperatives to compare their competitive-
ness across various price segments of the wine market through hedonic price analyses. 
The first dataset encompasses the premium wine segment, comprising 1,320 observa-
tions derived from wine guide data. The second dataset, which includes 18,740 obser-
vations, reflects the broader market characterized by lower average wine prices. The 
results reveal that the heterogeneity in cooperative sizes influences diverse marketing 
strategies within the German wine market. Especially larger cooperatives operating 
in the broader market at lower price segments tend to achieve relatively lower prices 
compared to other enterprise types. However, this competitive disadvantage dissipates 
within the high-price, high-quality segment, particularly for wines recognized in wine 
guides. The findings indicate that the organizational structure of cooperatives in the 
wine sector does not inherently confer a competitive disadvantage relative to other 
enterprise forms; rather, it is the heterogeneity among cooperatives that explains the 
variability in competitiveness. Furthermore, the findings suggest that wine prices in the 
lower price segments are particularly sensitive to signalling of quality attributes. Thus, 
cooperatives may enhance their competitiveness by emphasizing the quality attributes 
of their wines to offset any pricing disadvantages. 

Keywords: competitiveness of cooperatives, wine cooperatives, hedonic price analysis, 
Hausman-Taylor estimation, quantile regression.

1. INTRODUCTION

The German wine market has been considered saturated since the 1970s 
and is under increasing competitive pressure from national and international 
producers [1,2]. 

In this market environment, agricultural cooperatives are often assumed 
to be providers of standard, low or inferior quality products in a direct com-
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parison with other forms of enterprises [3]. The majority 
of the existing literature suggests that wine cooperatives 
are less competitive when marketing their wines [4–6]. 
In the case of German winegrowers’ cooperatives, it is 
concluded that they receive lower prices for the wines 
they produce and have a lower reputation than non-
cooperative winegrowers [5,7–9]. The somewhat negative 
reputation of cooperatives is based on the familiar struc-
tural problems leading to obstacles in decision-making 
processes and inefficiencies in marketing, as well as a 
disadvantage compared with competitors that have a dif-
ferent kind of organisational form. This is particularly 
apparent when the cooperatives’ aim is to market prod-
ucts of higher quality [10].

However, winegrowers’ cooperatives still account for 
one third of wine production in Germany. In some wine-
growing regions, they even dominate in terms of regional 
acreage [11]. Their relevance for the German wine mar-
ket can therefore not be neglected. Why then do differ-
ent strands of the literature come to different conclusions 
about the competitiveness of wine cooperatives? Are the 
differences rooted in datasets that picture parts, but not 
all, of the wine market? Are certain estimation methods 
producing varying results or should the heterogeneity of 
wine cooperatives be taken into consideration? 

To the best of the authors’ knowledge, no previous 
cross-segment studies have simultaneously examined 
premium price segments and wines sold in food retail 
and discount outlets. This study aims to close this gap. 
It analyses the extent to which company characteristics 
and product attributes influence wine pricing. Specifi-
cally, the study investigates the effects of the organiza-
tional form and size of cooperatives, alongside produc-
tion decisions related to product characteristics such as 
quality, reputation, vintage, and storage methods. The 
objective is to determine whether cooperatives market 
wines of equivalent quality at lower prices, at adjusted 
prices within lower quality segments, or at relatively 
high prices. This analysis seeks to provide a comprehen-
sive conclusion regarding the competitiveness of coop-
eratives compared to wine producers operating under 
other organizational forms.

To gain clearer insights into the competitiveness of 
cooperatives compared to wine producers with other 
organizational forms, as well as the differences among 
cooperatives that market wines in various price seg-
ments of the German wine market, this article analyses 
two datasets:

First, a panel dataset of German wine guide ratings 
with 1,320 observations was used to analyse the premi-
um wine segment. To include additional, i.e. lower price 
segments, the analysis was complemented by a dataset 

of 18,740 observations in the evaluations undertaken by 
the German Federal Wine Awards. This data set offers 
the ability to look into the structural differences of wine 
cooperatives (regarding size and the price segment in 
which they are marketing their wine) in a greater detail 
than previous studies did so far.   

The following section provides a brief literature 
review of the competitive situation within the German 
wine market, specifically focusing on existing studies 
that have analysed the market position of wine coop-
eratives, as well as current model approaches to hedonic 
price analysis. Subsequently hypotheses are derived. In 
sections 3 and 4, the uniqueness of the data basis used 
for the present analysis is elaborated in detail and the 
underlying models are explained. The results of the esti-
mated price models are then presented and discussed in 
order to derive recommendations for wine cooperatives 
out of the key findings of the analysis. The paper ends 
with conclusions.

2. LITERATURE REVIEW

2.1 Structural developments in the cooperative German 
wine sector

Geographically, Germany can be divided into 13 
traditional wine-growing regions, which have been pro-
ducing wine for over 200 years. In Germany in 2021, 
the market share of domestic wines was 45 %, followed 
by wines from Italy (17 %) and France (11 %) [12]. Pri-
marily due to Germany’s high income levels and almost 
constant wine consumption habits, the country offers an 
attractive trading platform for the European wine mar-
ket in which German vintners and winegrowers in all 
forms of enterprises have to compete in terms of price, 
quality and marketing [13]. 

In fact of the high market competition, there has 
been a reduction in the number of vineyards in the 
German wine sector. Cooperatives are affected by this 
change, as can be seen in the decrease in winegrow-
ers’ cooperatives. The change in the structure of Ger-
man wine cooperatives can therefore be described as 
a concentration to fewer, larger cooperatives with an 
increased number of members and a larger cultivated 
area [14]. However, the wine market is affected not only 
by structural changes among wine producers, but also 
by consumers focusing increasingly on quality attrib-
utes. Since wine is considered to be an experience good 
and can only be evaluated by consumers after consump-
tion, evaluation platforms can help reduce uncertainty 
and information asymmetries on the part of consumers 
and support their purchase decision [15–17]. Therefore, 
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external ratings are used as a guide to build consumers’ 
individual willingness to pay for a wine [18]. For wine 
producers, the listing in wine guides or independent 
organisations, such as the German Agricultural Soci-
ety (DLG), can have a positive effect on the wine price 
achieved [8,19]. These rating institutions conduct exter-
nal evaluations of the quality of the produced wine and 
the reputation of the wine producer, which is defined as 
the perception associated with the consistent production 
of high-quality products. Especially when there is uncer-
tainty about the quality of a wine, reputation constructs 
can support consumers’ decision-making [19]. Therefore, 
for wine producers the promotion of their wines’ qual-
ity and reputation can lead to the development of con-
sumers’ preferences for these certain wine or winery that 
may evolve to consumer loyalty in the future [20].

However, a strand of literature suggests that wine 
cooperatives in Germany lack of success in using these 
wine guides: The arguments of Frick [4], Dilger [5] and 
Schäufele et al. [7] reveal that cooperatives would not 
invest in quality-oriented production efforts, might fail 
to serve consumers’ preferences and would rather follow 
low-quality mass production strategies. As a result, they 
conclude that wine cooperatives achieve lower wine pric-
es compared to non-cooperative wine producers. 

Nonetheless, as it is well known that a cooperative’s 
business performance is highly dependent on structural 
characteristics [21] and their market orientation [22], it is 
the logic consequence to incorporate these factors in the 
analysis of competitiveness. 

The findings of Richter and Hanf [11] indicate that 
winegrowers’ cooperatives are increasingly focussing 
on implementing quality management strategies, which 
include monitoring their members’ production process, 
thereby aiming to enhance the quality of the wines pro-
duced [11]. These findings suggest certain cooperatives 
possess specific firm characteristics that allow them 
to overcome deficiencies and do not align with groups 
identified as less competitive. Studies by Schamel [23], 
Couderc and Marchini [22]  and Valette et al. [24] pro-
vide supporting evidence from examples in France and 
Italy, demonstrating that winegrowers’ cooperatives can 
operate competitively and secure price advantages in 
particular regions.

Schamel [23] compared the price premiums that 
cooperative and non-cooperative achieve for quality and 
reputation premiums. In the Alto Adige region of Italy, 
where 70% of wine production is marketed by coop-
eratives, it was found that cooperatives listed in a wine 
guide can achieve reputation and quality premiums. 
This suggests that in regions where cooperatives are 
prevalent, consumers are willing to pay more for high-

quality wines from these organizations and associate 
them with the production of appealing wines.

Couderc and Marchini [22] examine structural pat-
terns in wine cooperatives that lead to varying economic 
performances, finding that success of wine cooperatives 
is highly dependent on the development of marketing 
strategies that are both market- and demand-oriented.

Valette et al. [24] argued that wine cooperatives in 
France have a higher survival rate, defined as the abil-
ity to operate market-oriented, compared to non-coop-
eratives. Their findings indicate that cooperatives that 
leverage economies of scale, possess greater market pow-
er, and adapt to temporary market changes are better 
equipped to handle market instabilities than other busi-
ness models. While Valette et al. employed a different 
approach in comparing the competitiveness of coopera-
tives versus non-cooperatives, their results suggest that 
cooperatives that exploit their strategic and structural 
advantages can successfully thrive in the market. How-
ever, this positive effect was not observed for German 
wine cooperatives [6]. Given the similarities between 
the market environments faced by cooperatives in Italy, 
France, and Germany [22], it appears likely that the find-
ings of Schamel [23], Couderc and Marchini [22] and 
Valette et al. [24] could be applicable to cooperatives in 
Germany.

However, limited consideration has been given to 
the heterogeneity of German wine cooperatives with 
regard to their competitiveness, even though the struc-
tural difference between winegrowers’ cooperatives 
determines the optimal design of the marketing strategy 
a cooperative should follow [11]. 

Small cooperatives are expected to involve their 
members more in decision-making processes as they are 
more dependent on individual members, thus individual 
preferences are given more weight than in larger coop-
eratives where the inclusion of each individual member 
would lead to a delay in decision-making processes [25]. 
It can also be assumed that larger winegrowers’ coop-
eratives have more comprehensive member and qual-
ity management in order to prevent potential issues of 
free-riding and moral hazard. Therefore, cooperatives of 
varying sizes can be differentiated from each other and 
from other forms of enterprises by their internal struc-
ture and production-oriented motives [21,26].

What can be concluded from this review of exist-
ing literature is that the results vary with the applied 
method, the motivation and the depth of comparison. 
The higher the focus on structural differences between 
cooperatives the higher the differentiation of conclusions 
drawn regarding the competitiveness of the cooperatives.
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2.2 State of the art in hedonic price analyses of wine

Against the backdrop of the price of a consumer 
good being determined by the sum of the implicit prices 
for its individual product characteristics or attributes, 
hedonic price analyses offer a suitable method for inves-
tigating the determinants of price formation in the wine 
market [23,27].  Following the hedonic pricing frame-
work which says that the value of a good is defined by 
the sum of its product characteristics, i.e. attributes [28], 
cooperative competitiveness is rather understood as the 
ability of cooperatives to address consumers’ preferences 
for certain product attributes and the consequent ability 
to attract consumers with higher willingness to pay bet-
ter than their market competitors. As a consequence, a 
cooperative would be disadvantageous to other forms of 
enterprises if they are not able to offer wines with prod-
uct characteristics that increase consumers’ willingness 
to pay for a wine. Even though cooperatives may posi-
tion themselves in low-price segments they could accord-
ing to this logic still be competitive as long as they 
would be able to address consumers’ desire for product 
attributes in those price segments. A number of articles 
therefore analyse the influence of product character-
istics on the price of wine using hedonic price models 
emphasising that quality and reputation ratings play a 
key role in price determination [7,10,16,19]. For example, 
Lecocq and Visser [29] show that classification by a rat-
ing system, such as tasting and listing in a wine guide, 
has a positive influence on the wine price achieved. Cos-
tanigro and McClusky [27] examined the effect of qual-
ity attributes in different price segments and show that 
quality affects price mainly in the high-price segment. 
Therefore, wine guides’ quality ratings can be seen as 
a proxy for quality. Schamel and Ros [16] provide a 
detailed overview of other hedonic price analyses and 
show that, in addition to the ratings of wine guides, oth-
er objective characteristics influence the price of wine. 

The hedonic pricing framework applies to differ-
ent price segments: Costanigro and McCluskey [27] 
show that pricing in the wine market is determined by 
segment-specific characteristics and that segmentation 
should be taken into account in applied pricing models 
[16] (for a detailed discussion of the theoretical assump-
tions about the factors influencing German wines, see 
Schäufele et al. [7]). Therefore, specific product charac-
teristics may be addressed to match consumer preferenc-
es in each of the respective segments differently.

Articles that have studied the wine market with 
hedonic price analyses primarily use the Ordinary Least 
Squares (OLS) estimation method [6,7]. However, given 
that evaluations of quality and reputation have a subjec-

tive character, it was assumed that they correlate with 
both known and unknown product attributes, potential-
ly leading to endogeneity problems that result in biased 
estimators when using a conventional least squares esti-
mation. 

2.3 Research hypotheses

This article aims to build on former analysis of the 
German wine market with a special focus on the pricing 
competitiveness of cooperatives to close the gap of a suf-
ficient consideration of structural differences of coopera-
tives (including a range in area under cultivation from 100 
ha to over 1000 ha), and the pricing segments the cooper-
atives position their wines (ranging from € 1.8 to € 69.5). 
To do so the following hypotheses were investigated:   

H1: The German wine market is characterised by differ-
ent price segments. Therefore, different product attributes 
can be identified as price determinants in these segments.
H2: The effect of the organisational form of “cooperative” 
on wine price differs in different price segments.
H3: The quality rating of a wine and the reputation rating 
of a wine producer or cooperative have a significant posi-
tive influence on the wine price in all segments.
H4: The size of a cooperative influences its marketing 
strategy, therefore the quality it produces and the market 
segment where it is positioned and thus the wine price 
achieved. 

Methodologically, the Hausman-Taylor panel esti-
mator (H-T) was used where applicable to overcome 
endogeneity bias. To take into account the heterogeneity 
between cooperatives and different price segments of the 
wine market, various wine evaluation formats were con-
sidered and quantile regressions were used.

3. DATA

Quality ratings of wines may differ across wine 
guides, particularly where evaluations are not based on 
blind tasting procedures [15,30]. As we aim to compen-
sate for potential biases that occur in the wine guide 
ratings only wines are included to the sample that were 
rated in the following two wine guides [31,32]: The 
Gault&Millau wine guide, and the Eichelmann. The 
wines in the Gault&Millau wine guide are tasted both 
blindly and openly to assess the quality development of 
the wineries over time [33]. In the Eichelmann a compa-
rable number of wines and wineries are evaluated using 
the international 100-point system for quality classifica-
tion. Furthermore, 1-5 stars are awarded for the com-
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pany’s reputation. In contrast to Gault&Millau, however, 
tastings are repeated and are exclusively blind [34]. Even 
though the probability of biased ratings cannot be ruled 
out completely, the use of two wine guide ratings enables 
a visibility of potentially differing effects of the two wine 
guides on the wine price. Only wines that meet the wine 
guide’s basic quality standards and are recommended for 
purchase are listed in these guides. 

Tasting and listing of wines in a wine guide 
requires their active promotion by winemakers. With 
regard to this self-selection, the selection of wines tast-
ed can only be regarded as random to a limited extent. 
However, the wines and vineyards in the sample in this 
analysis were randomly selected from all the wines list-
ed in the wine guides.

The prices of a wine however are identical in these 
two guides. Each wine enters the dataset therefore with 
one price observation. 75.76 % of the wines included in 
the sample enter the dataset with two quality ratings, 
from Gault&Millau and Eichelmann, respectively, where-
as the other 24.44  % have only one quality rating. Fur-
ther explanatory variables used to estimate the effect on 
the achieved market price for wine are listed in Table A1. 

In order to represent each growing region of Ger-
many equal, the random draw of vineyards has been 
equally distributed over the growing regions. Two red 
and two white wines were selected for each winegrower 
or cooperative included: one from the upper price range 
and one from the lower price range. Figure A3 graphi-
cally explains the structure of data generation. The rat-
ings of the wineries in the sample were observed over a 
period of five years.

As a wine guide’s evaluation usually focuses on 
wines in the upper price segments (see Table A1, sam-
ple mean of the wine price per bottle between € 14.5 
and € 16.8) and in the segment of wines sold in super-
markets the average price for a bottle of German wine is 
€ 3.63 [35], it is unclear whether solely considering the 
quality ratings of wine guides provides representative 
results from which to draw conclusions for the entire 
wine market. The simultaneous consideration of several 
wine guides and the use of different evaluation platforms 
would help to reduce potential distortions. 

The sample from the Federal Wine Awards (FWA) 
[36], an alternative evaluation format for the quality 
assessment of German wines, was used as a data basis 
for the second part of the analysis. The annual compe-
tition gives awards to 2500-3000 wines that have previ-
ously participated and passed an official quality test at 
federal state level. The highest award on this rating plat-
form is the Gold Extra award, followed by Gold, Silver 
and Bronze awards. The FWA is considered a highly val-

uable rating for wine [37]. As it acts independently and 
not on behalf of a private company, tasting proceeded 
as a critical blind tasting [37] and assessments are car-
ried out by various independent testing experts. For 
these reasons, we evaluate this rating platform as rather 
objective and independent. In addition to the wine price, 
other wine characteristics are also provided within this 
evaluation format (see Table A2) (for a detailed explana-
tion on the structure of the FWA, see Schamel [37]). To 
identify whether a wine was produced by a cooperative 
or by another form of enterprise, the size of the enter-
prise was used in this dataset as a proxy. The assump-
tion made by the publisher of the data is that enterprises 
cultivating an area of more than 100 ha are run as coop-
eratives1. One strength of the FWA dataset is the clas-
sification of the winegrowers’ cooperatives by their size 
(for gradations of the categorial variable “coopsize”, see 
Table A2). This allows a further systematisation of differ-
ent types of cooperatives. It should be noted that there is 
no information about membership numbers in the wine-
growers’ cooperatives; an indicator of size only comes 
from the area under cultivation in hectares. However, 
Fanasch and Frick [38], for example, point to a positive 
correlation between the number of members and the 
area under cultivation.

4. METHODS

The hedonic price analysis applied here is based on 
Rosen’s assumption that the value of a good is measured 
by the sum of its product characteristics, and thus both 
supply and demand of a product’s attributes co-deter-
mine the respective market price [28]. The price p of a 
wine i is thus dependent on a vector z of n product attrib-
utes z = (z1, z2, z3, …, zn) where zn measures the amount 
of the characteristics included in the product [28]. The 
market prices of the products under consideration  
depend on the respective product attributes, and can be 
represented by a hedonic price function pi(z1, …, zn) [27]. 

Following Rosen’s assumption [28, p. 83], from the 
consumer’s point of view, the benefit (or utility gain) 
from purchasing a certain wine is determined by the 
combination of product attributes such as vintage, col-
our or storage type. We capture these product attributes 
through various categorical variables that are presented 
in Table A1 (column “Vector symbol”).

1 It has to be noted that this assumption excludes small wine coopera-
tives that cultivate less than 100 ha.  While the structure of the data and 
the information gathered through personal contacts to the data source 
provided valuable insights, they currently limit our ability to character-
ize the group of cooperatives in greater detail.
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The wine ratings of the two wine guides in ques-
tion are available as panel data over time. It is therefore 
possible to account not only for wine attributes that 
drive consumers’ willingness to pay but also to control 
for potential variations in the effect of quality attrib-
utes, i.e. the quality and reputation rating, on the wine 
price over time. 

In our study, especially the time-invariant variable 
that indicates the form of enterprise (i.e. cooperative or 
not) is of major importance to test our core hypotheses.  

We therefore turn to the estimation approach pro-
posed by Hausman and Taylor [39]. Their Hausman-Tay-
lor (H-T) panel data estimator allows for time-invariant 
regressors (e.g. in our case the form of enterprise) while 
addressing Cov(μi, Xit) ≠ 0 due to various forms of endo-
geneity of certain regressors through external and inter-
nally generated instruments. 

In order to implement this approach, the variables 
were subdivided on the basis of their time (in)variance 
and their (non-)correlation with the individual effect. 
According to Hausman and Taylor [39] the model takes 
the following form:

yit = X'1itβ1 + X'2itβ2 + Z'1iγ1 + Z'2iγ2 + μi + vit; 
i = 1, …, N; t = 1, …, T (1)

where X' it defines a vector of time-varying variables and 
Z' i defines a vector of time-invariant variables. The error 
terms μiIID(0,σ2

μ) and vitIID(0,σ2
μ) are considered to be 

independent of each other. The dependent variable of 
the wine price in € was expressed in a logarithmic form, 
as comparable hedonic price analyses of the wine market 
report that this functional form is preferable [7,10,31].

The applied H-T model allows for the partial cor-
relation of the Xit and Zi variables with the individual 
effect μi [40]. Xit and Zi are divided into X1 and Z1, as 
exogenous parts of the vector of explanatory variables, 
and they are assumed to be non-correlated with the 
error term. In contrast, X2 and Z2, are variables that are 
correlated with the error term [41]. The assignment of 
the regressors to the four variable categories (X1it, X2it, 
Z1i, Z2i) can be found in Table A1. This assignment has 
been performed based on the following criteria: First, 
the variables have been assigned to the X or Z vector 
based on their time-(in)variance. Second, the variables 
that have been suspected to be endogenous are assigned 
to the X2 or Z2 vector. The quality and reputation ratings 
of the wine guides as well as the organisational form and 
the size of the cooperative expressed in terms of mem-
bers are supposed to be potentially endogenous and 
therefore need to be instrumented. For a detailed over-
view of instrument generation, see Baltagi [42, p. 170 ff.]. 

Hausman [39] suggest using the instruments AHT = [QX1, 
QX2, PX1, PZ1], with P and Q as orthogonal projection 
letters that transform a vector of observations into a vec-
tor of group means (P) and a vector of deviations from 
group means (Q) and multiplying them by the trans-
formed covariance matrix of the error term. 

Based on the Durbin-Wu-Hausman test, a fixed-
effects (FE) model was compared against the H-T model. 
The test result with χ2 = 12.16 and a p-value of 0.79 fails 
to reject the null hypothesis that both models are con-
sistent. According to Baltagi et al. [43], this underlines 
the appropriateness of a H-T model in comparison to the 
FE model. The chosen instruments therefore appear to 
be valid while some but not all variables turn out to be 
correlated with the individual effects [42, p. 175,43].

The empirical application was carried out using the 
plm-package for a Hausman-Taylor estimation with Bal-
tagi’s [44] instrumentation method in R [45]. 

However, the second dataset in the sample from the 
Federal Wine Awards (FWA) had no time series character. 
It consisted of independent observations made over sev-
eral years. Therefore, the analysis of the valuations of the 
FWA initially used the approach of a pooled OLS estima-
tion. This dataset includes additional characteristics of 
both wines and cooperatives, and may this way be comple-
mentary to the characteristics results of the panel model. 
In order to consider possible differences between price seg-
ments, the quantile regression approach was used. Here, 
a conditional quantile function Qτ(Y|X) was estimated for 
the respective quantiles τ = 0.25, 0.5, 0.75, 0.9 [46]:

Qτ(yi) = α0 + βW(τ)XiW + βQ(τ)XiQ + βR(τ)XiR +  
βF(τ)XiF + βA(τ)XiA

 + εi 
(2)

The subscripts W, Q, R, F and A, as presented in 
Table A2, denote the vectors of attributes that poten-
tially influence the wine price. Possible price segments 
were assigned to the wine prices of the dataset by divid-
ing them into q quantiles, which were examined for dif-
ferences in the influence and effect strength of product 
attributes. Model goodness-of-fit for the quantile regres-
sion models were assessed and compared using the Pseu-
do-R2 according to Koenker and Machado [47].

5. RESULTS

5.1 Descriptive statistics of the samples

In Tables A1 and A2 (column “wine price per bot-
tle”), the indicated share of wines in the defined low and 
high-price segments revealed the difference between 
the FWA and the wine guide dataset described above. 
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Regarding the sample mean, the wine guides focus on 
the price segment above €  10.00  per bottle, while the 
majority of the wines evaluated by the FWA belong to 
the lower price segment at a price below € 10.00 per bot-
tle. The price distribution of the two samples showed 
that the observed winegrowers’ cooperatives sell their 
wines at a price that is around €  1.00-2.00 below that 
achieved by other forms of enterprise (Tables A1 and A2) 
and that non-cooperative companies offer more wines at 
higher prices, as shown by the upper outliers of the box-
plots in Figures 1 and 2. 

Furthermore, Figure 2 and Table A2 show that the 
price distribution of the FWA data differs from the wine 
guide data. As mentioned above, the average prices of 
the sample were concentrated around a lower price 
mean. The mean price for the cooperative enterprises is 
€ 8.32, whereas for other forms of organisation it is near-
ly € 1.00 higher (€ 9.11). In comparison with the sample 
mean of the wine guides, a smaller difference between 
cooperatives and non-cooperatives was observed. It also 
showed that there are visible deviations in price seg-
ments above the 3rd quartile (price >= € 9.80). From 

2016 onwards in particular, and especially in the case of 
wines from non-cooperatives, the prices are more dis-
persed. The distribution of the data may lead to a distor-
tion of the results when the highest price of an evaluated 
wine in the sample is € 89.00, while the sample mean is 
concentrated around € 8.00-9.00. Figure 2 shows a com-
parison of the price distribution of the full sample (A, 
left) and the limited consideration of the 90 % quantile 
(maximum price  =  €  14.90) (B, right). This sample dis-
tribution underlines the appropriateness of the quantile 
regression approach to compare differences between 
price segments, comparable to the analysis of Rebelo 
et al. [48]. However, considering the average wine price 
charged in the food retail trade was €  3.63 per litre in 
2024 [35], it can be concluded that the FWA sample pro-
vides adequate representation of the food retail segment, 
thereby supplementing the high-price segment encom-
passed by the wine guide sample.

A comparison of the average quality rating achieved 
by form of enterprise revealed that cooperative wines 
receive lower ratings on average, although this effect was 
less pronounced in the rating by the Gault&Millau wine 

Figure 1. Price distribution of cooperative and non-cooperative wines listed in the wine guides.
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guide (1.0-point difference in the mean rating) than in 
the rating by Eichelmann (2.7 points difference in the 
mean rating). This trend was confirmed in the evalua-
tion of the long-term performance of winegrowers’ coop-
eratives as they have a lower reputation than their com-
petitors with other business forms (see Table A1). It can 
be assumed that consumers are deterred from buying 
cooperative wines primarily by lower reputation ratings, 

as these reflect the image of the respective company. 
Comparing the share of cooperatives that achieve 

an award at the FWA, it appears that the difference from 
other enterprises in this sample was only limited (dif-
ferences <  1.00%). From a descriptive perspective, the 
quality differences therefore seemed to vary between the 
observed price segments and evaluation platforms (see 
Table A2). 

Figure 2. Price distribution of cooperative and non-cooperative wines graded by the FWA across years. Comparison of full sample (A) and 
90 % quantile (B).
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The results of the wine guide panel models are pre-
sented below, followed by a discussion and comparison 
of FWA models with the wine guide models.

5.2 Panel models

With regard to its tested appropriateness (see section 
4) an H-T model was estimated that corrected for potential 
endogeneity and included time-invariant variables at the 
same time. A Random Effects (RE) model was presented 
with the results to check for the robustness of the model. 

Different wine guides evaluate a wine’s quality differ-
ently. This fact needs to be taken into account when esti-
mating the effect of quality evaluations on the wine price 
[15,30]. However, when two evaluations of the same wine 
from two different wine guides are included, the regres-
sion model may exhibit correlations in the error term. 
A Spearman’s rank correlation test shows a moderately 
strong correlation between the two wine guide rating 
variables, i.e. QGM and QE (Spearman’s rank correlation 
rho = 0.65). Therefore, in order to check the robustness of 
the model, two alternative models have been estimated, 
one for each of the wine guide ratings. Estimation results 
from these models did not differ substantially. 

Table 1 presents a comparison of the model results. 
A linear hypothesis testing for joint significance of the 
dummy variables of the cultivation area rejects the null 
hypothesis that the effect of the cultivation area is zero 
(Table 1, p-values = 0.00). Therefore, price differences 
between the cultivation areas of wine are statistically 
significant. The results revealed that statistically signifi-
cant effects on the achieved wine price come from long-
term storage of the wines, storage in barrique barrels, 
and high quality ratings (Table 1). Examining the results 
of the H-T model in detail revealed that the quality rat-
ing of a wine guide has a statistically significant posi-
tive influence on the achieved wine price. This demon-
strates that, according to the hedonic pricing framework, 
the quality rating of a wine guide affects the consum-
ers’ valuation and therefore the pricing of a wine. An 
increase in the quality rating of Gault&Millau by one 
point results in a 2.34 % price increase, or a 4.97 % price 
increase for a rating in the Eichelmann wine guide. The 
reputation rating of the wine guides in the year of tast-
ing has no influence on price. However, a positive repu-
tation rating in the Gault&Millau wine guide in the pre-
vious year (variable “lag(RGM)”) has a positive influence 
on the wine price in the year of tasting. This shows that 
consumers are to a certain extent oriented towards the 
long-term performance rating of targeted vineyards and 
wine cooperatives. Thus, for this sample, H3 could not 
be rejected for the quality rating, but it could be reject-

ed for the reputation rating. Other product attributes 
that define wine quality have a positive influence on the 
price of wine. Wine ageing in barrique barrels lead to 
price increases of 6.08  %. Long-term storage also has a 
positive influence on wine price, as revealed by the sig-
nificant effects of the vintage variables (Table 1; storage 
dummy variables). A three-year storage period has the 
greatest effect, leading to a price increase of 15.00 % in 
the H-T model. An influence of the form of organisa-
tion could not be confirmed in this model. The wide 
dispersion of the confidence interval for the cooperative 
enterprise variable [-0.69 - +0.88] for the H-T model (see 
Table 1, column “Cooperative”) confirmed the assump-
tion that the distribution of achieved wine prices within 
the group of winegrowers’ cooperatives is so large that 
no statistically significant influence can be identified. 
It was concluded that wine producers listed in German 
wine guides are similar in terms of the price and qual-
ity strategies they pursue, despite their different forms of 
enterprises, and are comparable in terms of their com-
petitiveness and positioning in the market.

Nevertheless, the interaction term of a positive qual-
ity rating and the positioning of a wine in the high-price 
segment is statistically significant for the ratings of the 
Gault&Millau wine guide. This implies that a positive 
rating in the high-price segment (price > €  25.00) has a 
1 % higher price effect than the equivalent quality rating 
for a wine sold at lower prices (price <= € 10.00) (Table 1, 
row “QGM high price segment”). Thus, high-price wines 
in particular benefit from having a quality evaluation in 
the Gault&Millau wine guide. It can be concluded that 
consumers are more likely to consult the ratings in wine 
guides when deciding to buy more expensive wines.

The model comparison between the H-T and RE 
models showed that the alternative estimates provided 
comparable results. Therefore, it was concluded that 
both models were robust. It should be noted that the RE 
model generally had smaller confidence intervals (see 
Table 1). The following section compares the findings of 
the analysis of the high-price segment with the price seg-
ments included in the FWA evaluation, examining sev-
eral price quantiles in order to investigate i) if product 
attributes affect the wine price in the considered price 
segments differently and ii) how cooperative wines are 
positioned in the price segments in comparison to wines 
offered by other forms of enterprises.

5.3 Quantile Regression Models

The price ranges assigned to the estimated quantiles 
can be taken from the top row of Table 2. An examina-
tion of the residuals of the model indicated a predominant 
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heteroscedasticity (Breusch-Pagan test’s p-value  <  0.05). 
Therefore, robust standard errors according to White [49] 
were used to estimate the OLS model. Testing for multi-
collinearity of the explanatory variables using the varia-
tion inflation factor (VIF) showed a tolerable level of cor-
relation with values < 10 for all of the variables included. 
Comparing the pseudo R2 as a local measure for goodness 
of fit of the particular quantile regression models shows 
that the models are able to represent the particular price 
quantiles with a relatively high explanatory power [47]. 

However, potential endogeneity of some regressors 
cannot be ruled out completely. With regard to potential 
endogeneity of the quality evaluation and the cooperative 
variable an instrumental variable (IV) quantile regres-
sion model as suggested by Chernozhukov and Hansen 
[50] was estimated. However, a Kolmogorov-Smirnov 
post estimation test value turned out to be 1.012, which 
was less than the critical value of 2.722 (under 95% confi-
dence interval). This finding failed to reject the hypothe-
sis of exogeneity of the variables and we therefore present 
the quantile regression results without IV in Table 2.

Even though various independent product attributes 
are included in the analysis, information regarding the 
objective characteristics, i.e. the design of the bottle that 
potentially influences the hedonic price, could not be 
taken into consideration in the analysis. Therefore, the 
results need to be considered with caution with regard to 
potential occurring omitted variable bias.

In line with the results from the wine guide data 
described above, all the models showed that the age-
ing of wine in barriques or wooden barrels has a posi-
tive influence on the wine price. The effect amounts to 
a price increase of 42.2  % for a wine aged in wooden 
barrels in the price range of the 75th quantile (see Table 
2). Barrique barrel ageing leads to price increases of 
60-71  % compared with wine stored in steel tanks. In 
contrast to the wine guide dataset, the red wines in this 
sample achieve a price advantage compared with the ref-
erence category of rosé wines. White wines can also ben-
efit from a relative price premium, where the effects vary 
with respect to the considered quantile. This showed 
that the price segment influences the effect of price-

Table 1. Estimation results of the panel regression models based on the wine guide data set.

Variable
nt = 264, t = 1-5, Nt =1-5 = 1320

Estimates HT Model
(std. error)

CI
  2.5 %    97.5 %

Estimates RE Model
(std. error)

CI
    2.5 %    97.5 %

Dependent variable = log(wine price in € per bottle)
(Intercept) -3.04*** (0.40) -3.82 -2.25 -3.47*** (0.36) -4.17 -2.77
Quality rating Gault&Millau (QGM) 0.02*** (0.00) 0.01 0.03 0.02*** (0.00) 0.01 0.03
Quality rating Eichelmann (QE) 0.05*** (0.00) 0.04 0.06 0.05*** (0.00) 0.04 0.06
Reputation rating Gault&Millau (RGM) 0.01 (0.01) -0.02 0.03 0.00 (0.01) -0.02 0.02
Reputation rating Eichelmann (RE) 0.01 (0.02) -0.02 0.05 0.01 (0.01) -0.02 0.03
Cooperative 0.09 (0.40) -0.69 0.88 0.13 (0.08) -0.04 0.29
Size of growing region (ha) 0.00 (0.00) 0.00 0.00 0.00. (0.00) 0.00 0.00
Organic wine -0.01 (0.02) -0.05 0.03 0.00 (0.02) -0.04 0.04
Number of coop members 0.00. (0.00) 0.00 0.00 0.00 (0.00) 0.00 0.00
Vintage 2 years before rating 0.12*** (0.02) 0.08 0.16 0.12*** (0.02) 0.08 0.16
Vintage 3 years before rating 0.15*** (0.03) 0.09 0.20 0.16*** (0.03) 0.10 0.21
Vintage 4 years before rating 0.14** (0.05) 0.06 0.20 0.14** (0.04) 0.05 0.22
Barrique barrel 0.05** (0.02) 0.02 0.23 0.05** (0.02) 0.02 0.09
Red wine 0.01 (0.03) -0.04 0.06 0.02 (0.02) -0.03 0.06
Wooden barrel 0.03. (0.02) 0.00 0.06 0.03 (0.02) -0.01 0.06
lag(RGM) 0.03** (0.01) 0.01 0.05 0.03** (0.01) 0.01 0.05
lag(RE) -0.02 (0.01) -0.04 0.01 -0.01 (0.01) -0.04 0.01
QGM high price segment 0.01* (0.01) 0.00 0.02 0.01* (0.01) 0.00 0.02
QGM low price segment 0.00 (0.01) -0.01 0.01 0.00 (0.01) -0.01 0.01
QE low price segment -0.01 (0.01) -0.02 0.00 -0.01 (0.01) -0.02 0.00
QE high price segment 0.0 (0.01) -0.01 0.01 0.00 (0.01) -0.01 0.01

Growing regions
Linear hypothesis testing 
suggests joint significance (p 
= 0.00)

Linear hypothesis testing 
suggests joint significance (p 
= 0.00)

Adjusted R2: 0.821 0.868
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determining product attributes. The greatest effects are 
achieved in the 90 % quantile (18.6 % price increase for 
white wine and 12.7 % for red wine). The longer a wine 
is stored, the higher the price achieved. Especially in the 
price range up to € 14.90 per sold bottle of wine, a con-
siderable price increase was found (see Table 2, column 
5). For wines that are stored for four years, this results 
in a 94.6 % price premium compared with wines that are 
marketed without storage. Wine storage therefore plays a 
central role in the profitable marketing of wine.

As with the wine guide ratings, a positive qual-
ity rating also has a price-increasing effect for wines in 
the FWA sample. The higher the award, the greater the 
effect. A Gold Extra award increases the wine price by 
16.1-20.9  % compared with the reference category of 
the lowest (Bronze) award, depending on the price seg-

ment. Compared with the Bronze award, the silver medal 
award only has an increasing price effect of 1.6-3.5  %, 
whereas the Gold award leads to an increase in the wine 
price of 3.7-6.1  %. As the quality rating has a positive 
effect in all price segments, H3 was not rejected for the 
models of the FWA.

A test for the joint significance of the regional dum-
mies demonstrates that overall the cultivation area has 
a statistically significant effect on the wine price, in line 
with the H-T model results. The results of the estimated 
models showed that, compared with the Pfalz reference 
category, higher wine prices are achieved in all growing 
regions except for the Rheinhessen growing region. This 
also supported the hypotheses and results of Schäufele et 
al. [7], who also examined data from the FWA. Regional 
effects will therefore not be discussed further here. In 

Table 2. Estimation results of the quantile regression models based on the FWA data.

Variable
OLS

N = 18740
(robust std. error)

25th-quantile 
N = 5037

(robust std. error)
P ≤ 5.50 €

50th-quantile
N = 9685

(robust std. error)
P ≤ 7.00 €

75th-quantile
N = 14131

(robust std. error)
P ≤ 9.80 €

90th-quantile
N = 16868

(robust std. error)
P ≤ 14.90 €

Dependent variable: log(wine price in € per bottle)
Wooden barrel 0.314*** (0.015) 0.305*** (0.020) 0.333*** (0.011) 0.362*** (0.022) 0.422*** (0.033)
Barrique barrel 0.612*** (0.017) 0.637*** (0.014) 0.719*** (0.019) 0.688*** (0.011) 0.602*** (0.032)
White wine 0.132*** (0.008) 0.065*** (0.004) 0.086*** (0.007) 0.128*** (0.008) 0.186*** (0.009)
Red wine 0.089*** (0.011) 0.045*** (0.006) 0.029*** (0.010) 0.060*** (0.010) 0.127*** (0.012)
Vintage 2 years before tasting 0.168*** (0.012) 0.081*** (0.006) 0.140*** (0.011) 0.208*** (0.014) 0.266*** (0.019)
Vintage 3 years before tasting 0.293*** (0.026) 0.213*** (0.031) 0.267*** (0.019) 0.321*** (0.030) 0.483*** (0.061)
Vintage 4 years before tasting 0.542*** (0.083) 0.173** (0.080) 0.445** (0.181) 0.866*** (0.088) 0.946*** (0.060)
Gold Extra Award 0.197*** (0.024) 0.168*** (0.010) 0.161*** (0.027) 0.209*** (0.014) 0.201*** (0.033)
Gold Award 0.061*** (0.009) 0.037*** (0.008) 0.041*** (0.009) 0.052*** (0.009) 0.055*** (0.011)
Silver Award 0.032*** (0.006) 0.018*** (0.003) 0.026*** (0.005) 0.032*** (0.006) 0.035*** (0.009)
Tasting year 2016 0.028*** (0.007) 0.028*** (0.005) 0.022*** (0.006) 0.020** (0.008) 0.034*** (0.012)
Tasting year 2017 0.059*** (0.007) 0.053*** (0.004) 0.040*** (0.007) 0.043*** (0.008) 0.063*** (0.012)
Tasting year 2018 0.036*** (0.007) 0.042*** (0.004) 0.034*** (0.007) 0.023*** (0.008) 0.044*** (0.014)
Tasting year 2019 0.061*** (0.008) 0.056*** (0.005) 0.059*** (0.007) 0.050*** (0.008) 0.068*** (0.010)
Size coop 100 - 199 ha -0.152*** (0.008) -0.076*** (0.005) -0.136*** (0.007) -0.197*** (0.008) -0.192*** (0.013)
Size coop 200 - 499 ha -0.105*** (0.008) -0.031*** (0.006) -0.098*** (0.008) -0.158*** (0.010) -0.146*** (0.011)
Size coop 500 - 999 ha -0.211*** (0.014) -0.136*** (0.008) -0.211*** (0.015) -0.242*** (0.015) -0.263*** (0.018)
Size coop  1000 ha -0.336*** (0.012) -0.221*** (0.006) -0.340*** (0.008) -0.384*** (0.014) -0.379*** (0.017)
   Coop. size*Gold Award 0.007 (0.008) -0.010*** (0.003) 0.012* (0.007) 0.007 (0.007) 0.012 (0.011)
   Coop. size*barrique barrel 0.012 (0.009) -0.021*** (0.007) -0.003 (0.015) 0.011 (0.008) 0.009 (0.013)
   Coop. size*wooden barrel -0.007 (0.010) -0.032*** (0.010) -0.006 (0.010) -0.004 (0.012) -0.036 (0.031)
   Coop. size*red wine -0.006 (0.005) 0.011*** (0.002) 0.007 (0.004) -0.007 (0.004) -0.017*** (0.006)
   Coop*Gold Award 0.008 (0.019) 0.032*** (0.011) -0.010 (0.018) 0.019 (0.023) -0.010 (0.026)
   Intercept 1.557*** (0.015) 1.406*** (0.014) 1.566*** (0.014) 1.720*** (0.011) 1.827*** (0.026)

Growing region 
Linear hypothesis 
testing suggests joint 
significance (p=0.00)

Adjusted (Pseudo) R2 0.642 0.5538 0.5868 0.5868 0.6026

. P≤0.1, *P≤0.05, **P≤0.01, ***P=0.
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the article by Schäufele et al. [7], however, organisational 
form was not the central focus of the investigations. The 
findings in relation to organisational effects will there-
fore be discussed in more detail below. 

The quantile regression models revealed that wine-
growers’ cooperatives achieve statistically significantly 
lower prices for the wines evaluated at the FWA than 
comparable wines produced by vintners of other organi-
sational forms. However, there are differences in the 
extent of the price reduction, depending on the size of 
the cooperative. Furthermore, the price differences vary 
across price segments. Thus, cooperatively marketed 
wines in the price segment up to €  9.80 (75th quantile) 
are affected most by a price reduction (prices 15.8 to 
38.4 % lower than in other forms of enterprises). Wines 
that are marketed at higher or lower prices experience 
smaller price reductions with respect to the producer’s 
organisational form. Considering the size of the respec-
tive winegrowers’ cooperatives, it is apparent that the 
largest wine cooperatives in Germany are exposed to 
the greatest price reductions (maximum -38.4  % in the 
price segment up to € 7.00). One possible reason for this 
is economies of scale, which enable the produced wines 
to be sold at lower unit prices [7]. 

Furthermore, it can be assumed that cooperatives 
with a comparably high sales volume consciously opt for 
volume sales at lower prices in order not to be exposed 
to intensive price competition with other winegrowers 
in higher price segments. In the lowest price segment 
(wines priced up to €  5.50) cooperatives experience the 
smallest price discount. In particular, cooperatives that 
were 200-499 ha in size only experience a price discount 
of about 3  % compared with other types of enterprises, 
which seems small given the limited coverage of the pre-
sent data with respect to sales channels, advertising cam-
paigns, rebates etc. Overall, the smallest price reductions 
are revealed for cooperatives of this size. Smaller wine 
cooperatives in turn achieve lower prices. The reason 
for this may be increased dependence on the satisfaction 
and preferences of their individual members. Due to the 
structural inertia in cooperatives’ decision-making pro-
cesses, it is possible that a focus on high-quality wines 
increasingly demanded by consumers has not yet been 
integrated into the management of these winegrowers’ 
cooperatives and that the strategy of quantity-oriented 
production at lower prices is still being pursued.

Looking at the interaction of the effects (Table 2, 
independent variable A*independent variable B) between 
individual product characteristics and the organisation-
al form and size of the winegrowers’ cooperatives, the 
positive effect of achieving a Gold award is also boosted 
within the group of cooperatives marketing wines in the 

price segment up to €  5.50 (972 observations i.e. 19.3  % 
of N in the 25th quantile) (see Table 2; 25th quantile, col-
umn “Coop.*Gold”). Cooperative wines of above-average 
quality are able to achieve an additional price advantage 
of 3.2 % compared with other vineyards and winegrow-
ers’ cooperatives. If the size of the cooperative is consid-
ered, the positive effect is reduced as the size of the wine-
growers’ cooperatives increases (-1.0 % per increased size 
category, Table 2 “Coop. size*Gold” in the 25th quantile). 
Hence, smaller winegrowers’ cooperatives with special 
quality strategies can position themselves competitive-
ly, but mostly in the lower price segment. Nevertheless, 
larger cooperatives that position their wines in the low-
est price segment achieve a positive price effect by age-
ing their wines in wooden or barrique barrels. However, 
the overall positive effect of the storage type on price is 
reduced for the cooperative form of enterprise (negative 
interaction term “Coop. size*barrique barrel”). 

The statistically significant influence of storage type 
and duration was confirmed by the second part of the 
analysis. Nevertheless, the effect size varies between the 
models, especially for the storage in barrique barrels. 
Furthermore, the storage in wooden barrels and the type 
of wine (red or white wine) only affects the price in the 
FWA sample.

H1 was not rejected for two reasons: On the one 
hand, the analysis reveals that there are different rating 
systems for the German wine market which apparently 
consider different price segments. On the other hand, it 
becomes clear that the effects of wine attributes on price 
vary between the two datasets: the wine guide data and 
the FWA data. We found that overall, the impact of qual-
ity signals—such as positive ratings on the respective 
platform, storage type, and vintage—is more pronounced 
in the lower price segments, as indicated by the FWA 
ratings. Therefore, wines in the lower price segments 
appear more sensitive to quality signals (or the men-
tioning of certain attributes) when it comes to achieving 
price premiums.

The different effects for the estimated price quan-
tile regressions show that winegrowers’ cooperatives are 
not disadvantaged per se. Even though the results reveal 
the consumers seem value cooperative wines lower 
(see Table 2, negative coefficients for all sizes of coop-
eratives), depending on the structure of the cooperative 
and the design of the respective product attributes, the 
results indicated that certain groups of cooperatives are 
able to compensate structural disadvantages and can 
take pace with other forms of enterprises if they serve 
certain product attributes or market segments.

Compared with the results of the models based on 
wine guide data, the scattering of the effects of the coop-
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erative form of enterprise on the observed wine price 
was explained more profoundly with this sample. As 
the effect differed between the estimated models of the 
wine guide and the FWA sample, and also in the differ-
ent price segments (see Tables 1 and 2, columns “Coop”), 
H2 was not rejected. The effect of the form of enterprise 
on competitiveness depends on the price segment in 
which a cooperative markets their wines. 

Nevertheless, with respect to the marketing of red 
wine in the lower price segment, larger winegrowers’ 
cooperatives achieve a price premium compared to coop-
eratives of other sizes (positive interaction term “Coop. 
size*red wine” for the 25th quantile). To sum up these 
findings, H4 was not rejected as the size mainly deter-
mines the price segment in which a cooperative can 
position its wines successfully. 

Even though the effect size of the quality ratings was 
not directly comparable because the wine guides’ ratings 
are on a wider (100-point) scale than the medal-award 
system of the FWA, the tendencies are comparable over-
all and become especially visible for the numerous price 
segments in the FWA sample. The results presented in 
this chapter underline the assumed heterogeneity, struc-
tural differences and individuality of German winegrow-
ers’ cooperatives that pursue different market strategies. 
The present analysis of the FWA only included coopera-
tives with 100 ha or more. Smaller cooperatives were not 
represented in the dataset. Therefore, only tendencies 
and no absolute statements can be derived with regard to 
the effects of size of cooperative. 

6. DISCUSSION OF IMPLICATIONS

These results confirm that the wine market in Ger-
many is heterogeneous in terms of price segments and 
product attributes that determine the wine prices in the 
respective price segments [51]. 

With regard to the questions stated in the intro-
duction we conclude that the variation of results in the 
existing literature regarding the competitiveness of coop-
eratives depends on i) the data used for the comparison 
of cooperatives and non-cooperatives and ii) the price 
segment in the scope of the analysis. It is concluded 
that the cooperative form of enterprise faces challenges 
in competing against other forms of enterprises on the 
wine market, but that the competitiveness depends on 
the size of the cooperative, the price level at which a 
cooperative sells its wines, the product attributes that 
characterise the produced wine, and the interaction 
between these determinants.  The way in which struc-
tural differences between cooperatives are taken into 

account determines which conclusions on the competi-
tiveness of cooperatives can be drawn.

Results show that wine guide ratings can be seen as 
an indicator of quality for consumers and lead to price 
premiums, in particular in the high-price segment (wine 
price ≥ € 25.00 per bottle). Cooperatives that are listed 
in wine guides and sell their wines in this price segment 
do not appear to be at a disadvantage compared with 
other forms of enterprises. Cooperatives that market 
their wines on the broader market and are evaluated by 
the FWA face tougher challenges competing with other 
forms of enterprises and achieving c.p. lower prices. The 
price disadvantage is the highest for large cooperatives ≥ 
500 ha. It is likely that the large cooperatives tend to fol-
low quantity rather that quality strategies to offset price 
disadvantages. However, cooperatives in the broader 
market can mitigate these price disadvantages, particu-
larly in the segment of ≤ €5.50, if their wines receive a 
Gold Award from the FWA. Additionally, larger coop-
eratives in the price segment of ≤ € 7.00 can achieve a 
price premium and overcome competitive disadvantages 
if their wines receive a Gold Award. This suggests that, 
especially in low-price segments, consumers value qual-
ity attributes, as evidenced by the potential for achieving 
price premiums. 

Therefore, based on this analysis, the following rec-
ommendations are presented for cooperatives in the 
wine sector:

Cooperatives that are producing wines that meet 
the requirements for a listing in wine guides can benefit 
from a high quality-evaluation and therefore may con-
sider to apply for a listing in order to achieve the price 
premium. They should not feel discouraged by the com-
petition of wine producers of other organisational forms 
but rather focus on the continuous provision of high-
quality wines. To promote their wines, they could benefit 
from the use of marketing measures that underline the 
quality of the offered wines and make use of the positive 
ratings they achieve. This information needs to be pro-
moted to the consumers.

Also, for cooperatives operating in the broader mar-
ket quality attributes are essential and cannot be over-
looked. As consumers’ willingness to pay and therefore 
the wine price is increased by product characteristics 
such as storage in wooden and barrique barrels, the 
production of red and white wines, duration of stor-
age and the award of FWA medals, cooperatives in this 
market segment could benefit from the development of 
strategies to produce wines that carry the named char-
acteristics and winning awards at the FWA. Strategies 
to enhance the quality of wine production among coop-
erative members may include incentives that encourage 
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a consistent high-quality output. Additionally, effec-
tive mechanisms such as ongoing quality control on 
all farms by cooperative management throughout the 
growing season can help to reduce free-riding behav-
iour and may increase the average the quality of grapes 
delivered to the cooperative. Furthermore, the produc-
tion and marketing processes could greatly benefit from 
aligning with the criteria set forth by the wine rating 
system of the FWAs. By implementing these strategies, 
it remains feasible to address the structural disadvan-
tages inherent in the cooperative organizational model 
and to increase the average price of cooperative wines 
within this segment. Nevertheless, to successfully coun-
teract these disadvantages, it is essential to maintain a 
market-oriented approach focused on quality attributes 
and quality signals.

Large cooperatives (≥ 500 ha) seem to face the big-
gest price disadvantages on the market. Often the way 
to compensate this disadvantage is to follow a quan-
tity maximising strategy. Quality attributes, then play a 
minor role. However, with regard to the growing global 
competition and the fact that certain quality attributes 
can provide a price premium, choosing instead a diver-
sification strategy might be an option for this group 
of cooperatives. As revealed by the results, even in the 
lowest price segments the provision of quality attrib-
utes lead to price premiums which are attractive for 
large cooperatives that mainly focus on serving quanti-
ties to the market. Large cooperatives should therefore 
feel encouraged to develop product lines that emphasize 
quality attributes, in order to benefit from the existing 
price advantages associated with quality-wines. From a 
managerial perspective, this necessitates that the prices 
paid to cooperative members are differentiated based on 
the quality of the grapes provided. This approach could 
incentivize the delivery of high-quality grapes.

In summary, cooperatives in the German wine 
market need to be sensitive to the demand for a wine’s 
product attributes and overall quality preferences 
among consumers and in the marketplace. In line with 
the findings of Troiano et al. [3], the results show that 
the adoption of marketing strategies that relay relevant 
product characteristics and the listing of high-price and 
high-quality wines in well-known wine guides provide 
an opportunity to overcome potential disadvantages 
of the form of enterprise and strengthen their market 
position. Diversification towards producing high-price 
and high-quality wines and strategic positioning in the 
retail market therefore seem promising strategies and 
potential business models for competitive winegrowers’ 
cooperatives.

7. CONCLUSIONS 

This investigation into the competitiveness of Ger-
man winegrowers’ cooperatives shows that the business 
form of cooperatives cannot be seen per se as a disadvan-
tage compared with other business forms when compar-
ing the wine prices achieved for a given wine quality. 
Instead, the results show that cooperatives operate in 
different price segments depending on their structure 
and therefore pursue differentiated business strategies. 
Furthermore, it can be deduced that the c.p. wine price 
achieved depends on the cooperative’s size, its position-
ing in the price segments of the wine market and its 
quality strategy. For future research in the field of the 
competitiveness of cooperatives, it would therefore be 
relevant to explore possible managerial and strategic suc-
cess parameters as well as the market positioning strate-
gies of cooperatives and to evaluate and compare them 
with strategies adopted by other forms of enterprises. As 
the hedonic pricing framework is a concept that is based 
on consumer demand and producers’ response to this, 
the production side of wine cooperatives is not consid-
ered in this article explicitly. Further investigations may 
therefore take into consideration the competitiveness of 
cooperative production processes and their cost struc-
ture. The limitations of this research can be summa-
rized as follows: Cooperative and non-cooperative wine 
producers that are not listed in either wine guides or the 
FWA data are not considered. An analysis incorporating 
these producers and their market positions is therefore 
absent from this study. Moreover, the data utilized in 
this study do not encompass information regarding how 
wine producers market the quality ratings they receive 
for their wines, nor does it address the potential effects 
of such marketing on consumer perceptions and pur-
chasing behaviour.
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APPENDIX 

Table A1. Descriptive statistics of the variables in the wine guide sample.

Dependent variable Vector 
symbol

H-T 
variables

Mean (max.; min.; std. dev.) 
non-coops

Mean (max.; min.; std. dev.) 
coops

nt = 264, t = 1-5, Nt=1-5 = 1320
Wine price per bottle (0.75 l) P Y 16.8 (85.0; 4.9; 10.3) 14.5 (49.3; 4.1; 7.8)
Independent variables
Quality ratings
(Overlap* of the two wine guides: 75.76 %)
Quality rating Gault&Millau (QGM) Q X2 86.8 (100.0; 79.0; 2.7) 85.8 (96.0; 75.0; 1.9)
Quality rating Eichelmann (QE) Q X2 86.6 (98.0; 80.0; 2.7) 83.9 (89.0; 79.0; 2.4)
Reputation rating Gault&Millau (RGM) R X2 2.4 (5.0; 1.0; 1.1) 1.6 (4.0; 1.0; 0.6)
Reputation rating Eichelmann (RE) R X2 3.1 (5.0; 1.0; 1.0) 1.5 (2.5; 1.0; 0.5)
Number of members cooperative F Z2 1 (1; 1; 0) 385 (1325; 45; 327)
Acreage (ha) F X1 18.3 (104; 0.7; 20) 288.0 (1231; 85; 302)
Dummy-Variables Share in %

non-coops coops
Dummy cooperative F Z2 18.18
Dummy red wine W X1 28.0 42.2
Dummy organic agriculture F X1 27.1 6.25
Dummy storage wooden barrel W X1 12.8 16.2
Dummy storage barrique barrel W X1 15.3 13.5
Dummy vintage 2 years before rating(V2) W X1 18.9 34.4
Dummy vintage 3 years before rating (V3) W X1 11.2 15.6
Dummy vintage 4 years before rating (V4) W X1 2.1 5.2
Dummy variables for growing regions (13) A Z1 Mean share of each growing region: 7.7 %
Dummy high price segment (> € 25 per bottle) W X1 17.5 11.5
Dummy low price segment (≤ € 10 per bottle) W X1 32.4 44.3

*Overlap is defined as the amount of wines that are identically listed in both wine guides at the same time period.
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Table A2. Descriptive statistics of the variables in the Federal Wine Awards sample.

Dependent variable Vector symbol Mean (max.; min; std.dev.) non-coops Mean (max.; min; 
std.dev.) coops

Wine price per bottle (0.75 l) (N=18740) P 9.1 (89.0; 1.9; 5.8) 8.3 (69.5; 1.8; 5.2) 
Independent variables Share in %

Non-Coops Coops
Quality ratings Q
Gold Extra Award 1.4 1.2
Gold Award 25.1 24.2
Silver Award 47.7 48.5
Bronze Award 26.0 25.9
Cooperatives’ characteristics F
Dummy cooperatives (coop) - 43.6
Cooperatives 100-199 ha (1) - 27.5
Cooperatives 200-499 ha (2) - 34.1
Cooperatives 500-999 ha (3) - 15.1
Cooperatives ≥ 1000 ha (4) - 13.3
Wine characteristics W
Dummy red wine (reference = rosé wine) 23.7 39.1
Dummy white wine (reference = rosé wine) 67.2 51.1
Dummy storage wooden barrel 8.2 6.9
Dummy storage barrique barrel 5.9 7.4
Dummy Vintage 2 years before tasting 7.4 12.2
Dummy Vintage 3 years before tasting 2.3 1.7
Dummy Vintage 4 years before tasting 0.6 0.2
Taste W
Sweet 0.6 0.8
Mild 3.1 7.7
Dry 19.3 25.9
Semi-dry 3.3 5.2
Not specified 73.8 60.5
Quality designation W
Qualitätswein 62.7 63.3
Kabinett 10.7 15.3
Spätlese 19.1 15.2
Auslese 5.3 3.0
Beerenauslese 1.2 1.6
Trockenbeerenauslese 0.5 0.7
Eiswein 0.6 0.9
Growing regions (13)                                                       A              Mean share of each growing region: 7.69 %
Dummy variable high price segment (> € 25) W 2.4 1.79
Dummy variable low price segment (≤ € 10) W 75.62 81.44
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Figure A3. Graphical explanation sample generation.
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Abstract. Over the past few decades, Italy’s wine industry has shifted from producing 
low-value, local wines to a modern sector that meets both domestic and international 
demand. Despite these achievements, the sector faces challenges such as rising produc-
tion costs, climate change, and a need for enhanced sustainability, particularly affecting 
small and medium-sized enterprises . This paper investigates the key determinants of 
productivity across different farm sizes within the Italian wine sector, emphasizing the 
role of farm size in shaping financial performance. Using data from the Agricultural 
Accounting Information Network database (2008-2021), the study employs a random-
effects regression model to assess the impact of various structural, management, and 
control variables on wine farm revenues. Findings highlight that large farms benefit 
more from mechanization, diversification, and the production of processed products, 
whereas the productivity of smaller farms is driven by organic farming, direct sales, 
and agritourism. Furthermore, ownership of land has a negative impact on perfor-
mance across all farm sizes. EU subsidies consistently enhance productivity for all farm 
sizes, with a stronger effect for smaller farms. The study concludes that tailored man-
agement strategies and access to financial support are crucial for enhancing the eco-
nomic performance and resilience of wine businesses in Italy, particularly small farms. 

Keywords: Italian wine farms, productivity drivers, economic size, random-effect 
regression model.

1. INTRODUCTION 

Over the last decades, the Italian wine industry has transformed from a 
focus on low-value, local wines to a modern industry meeting both domestic 
and international demands: moreover, a notable shift from lower to higher 
quality wine, evidenced by an increase in the proportion of Protected Des-
ignations of Origin (PDOs) and Protected Geographical Indications (PGIs) 
in total output [1], has occurred. Alongside this, Italy has made significant 
strides in the wine export market, reaching 8 billion euros in 2023, posi-
tioning itself second only to France, which boasts 14 billion euros in wine 
exports [2]. Furthermore, Italy accounts for 9% of the global vineyard area, 
ranking third worldwide after Spain and France [1]. This widespread pres-
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ence of vineyards across Italy’s diverse regions, various 
altitudinal zones, mountainous areas, differentiates Ital-
ian viticulture from other traditional wine-producing 
countries and especially from newer wine-producing 
nations, where viticulture tends to be concentrated in 
more limited regions.

 Despite these positive trends, the performance 
of the Italian wine industry is not uniform across the 
board. While most large companies report positive 
results, the performance of small farms is more incon-
sistent, influenced by geographical location, production 
specialization, and the fluctuating balances of interme-
diate markets that change annually with harvest sizes 
[1]. This is further confirmed by data showing that, 
while overall revenues for wine companies grew during 
the 2019-2021 period, small businesses saw a decline in 
their revenue [3]. This volatility is further compounded 
by inherent complexity of improving productivity with-
in the wine sector, a challenge that is particular evi-
dent form small and medium-sized enterprises (SMEs), 
which dominate the Italian market [4]. For these SMEs, 
operational efficiencies – such as advanced vineyard 
management techniques – are crucial for mitigating the 
disadvantages they face compared to larger firms [5,6]. 
In this context, high labor costs and fragmented farm 
structures significantly contribute to the negative returns 
on investment experienced by many grape wine farms, 
particularly in quality wine districts [7]. The reliance 
on labor-intensive technologies and limited economies 
of scale further undermine profitability, underscor-
ing the urgent need for structural reforms in specific 
areas. Although some smaller wineries have succeeded 
in reducing costs, their limited capacity for innovation 
and collaboration adversely affects their financial per-
formance [8]. Compounding these challenges are exter-
nal factors, such as rising production costs, potential 
grape shortages, climate change, and the increasing need 
for environmental sustainability [9]. In light of these 
challenges, there is a pressing need for more accessible 
financial resources and supportive frameworks to bol-
ster farm resilience. Strengthening government policies 
to improve market regulation, particularly through ini-
tiatives that enhance access to information, is essential 
[10]. This analysis of the Italian wine sector highlights 
the importance of understanding the determinants of 
economic performance to help the industry tackle both 
existing and emerging challenges, especially for small 
wine companies. While numerous studies have explored 
the relationship between farm size and economic perfor-
mance, this paper aims to delve deeper into how various 
drivers influence the productivity of Italian wine com-
panies, with a specific focus on the economic size of the 

farms. By examining productivity drivers across different 
economic sizes, this paper seeks to identify the factors 
that play a key role in determining productivity within 
varying operational scales. The objective is to identify 
potential heterogeneities in the factors influencing pro-
ductivity based on the firm’s operational scale. The find-
ings could also offer valuable insights on how firms of 
different economic sizes can improve their resilience and 
competitive advantage in the broader market, inform 
policy interventions, improving the understanding of 
the interplay between economic farm size, efficiency, 
and competitiveness in the wine sector, ultimately guid-
ing the future growth and sustainability of Italy’s wine 
industry. 

2. LITERATURE REVIEW

The relationship between profitability and farm size 
in the wine industry is a complex and multifaced issue, 
with various studies offering both supporting and con-
trasting perspectives. A general consensus suggests that 
larger farms tend to achieve higher profitability and pro-
ductivity, largely due to economies of scale [11]. This is 
supported by findings that show technical efficiency and 
net farm income improve with greater economic size, 
further indicating that larger operations are often more 
financially successful [12,13]. Furthermore, larger and 
medium-sized farms often exhibit higher marginal pro-
ductivity, highlighting a positive relationship between 
farm size and land productivity [14]. However, this rela-
tionship is not always straightforward, as external fac-
tors, such as market conditions, can also play a crucial 
role in determining success [15]. Interestingly, it has 
been observed that technical efficiency increases with 
the expansion of farm size up to a certain point. How-
ever, beyond a specific threshold, efficiency can actually 
decline due to the greater labor demands associated with 
larger operations. This underscores the importance of 
promoting balanced management and investing in tech-
nologies that reduce labor requirements to ensure more 
sustainable agricultural production [16,17]. In some cas-
es, research has shown that smaller farms may actually 
be more efficient than larger ones, due to their ability to 
operate with fewer resources [18]. Additionally, smaller 
firms can still achieve strong economic performance by 
leveraging strategic flexibility and innovative competitive 
behaviors, rather than relying solely on scale [19,7].This 
suggests that smaller wineries can thrive through unique 
marketing strategies and nimble operational models, 
rather than simply attempting to scale up. Similarly, the 
economic performance of grape-growing farms is often 
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more influenced by wine selling prices than by farm 
size, with even larger farms sometimes experiencing 
low profitability due to unfavorable market conditions 
[20]. Moreover, improving product quality, adopting 
advanced production technologies, and refining market-
ing efforts can often result in better performance than 
simply increasing farm size [5]. Further exploring the 
determinants of wine firms’ performance, Neves et al. 
[21] present a paradox wherein larger firms exhibit a neg-
ative correlation with Return on Assets (ROA) but show 
positive sales growth. This indicates that while larger 
size may not guarantee better efficiency metrics, it does 
enhance market visibility and attractiveness to investors, 
suggesting that market recognition could be an essential 
driver of profitability, regardless of operational efficiency. 
Sellers and Alampi-Sottini [22] reinforce this view, find-
ing a positive correlation between firm size and all per-
formance indicators (profit, productivity, and efficiency), 
attributing it to larger firms’ ability to leverage both real 
and financial economies of scale. They argue that these 
firms also benefit from enhanced bargaining power 
with customers, suppliers, and financial institutions, 
facilitating easier access to international markets. Such 
advantages may further entrench the competitive divide 
between larger and smaller wineries. Furthermore, Urso 
et al. [23] found that larger companies, particularly those 
that process grapes, tend to perform better in terms of 
efficiency. Additionally, companies focused on quality 
production tend to exhibit higher efficiency compared 
to those that target mass-market wines. This suggests 
that efficiency is not solely determined by farm size but 
is also influenced by the degree of specialization and the 
nature of the production process. 

In summary, the literature presents a nuanced view 
of the relationship between farm size and economic 
performance in the wine industry.  While larger farms 
typically benefit from economies of scale and enhanced 
market recognition, smaller farms can achieve com-
petitive profitability through strategic innovation and 
niche marketing. Nevertheless, external economic pres-
sures, structural inefficiencies, and the need for effec-
tive policy support continue to be critical factors shap-
ing profitability in the wine industry. Consequently, the 
comparative analysis of farm size remains significant for 
both research and agricultural policy [24]. The literature 
presents various methodologies for measuring economic 
performance, particularly in agriculture. Traditional 
indices for assessing profitability include return on assets 
(ROA), which is often viewed from a managerial per-
spective, along with return on equity (ROE), return on 
investment (ROI), and return on sales (ROS). Addition-
ally, specific ratios, such as sales per employee, are uti-

lized to evaluate labor productivity, while the ratio of 
total costs to total revenue provides further insights into 
economic efficiency [25,26]. In the context of wine pro-
duction, Figurek et al. [27] identify several key indicators 
of economic performance, including farm net value add-
ed (FNVA), FNVA per annually working unit (AWU), 
farm net income (FNI), and family farm income (FFI/
FWU). Additionally, gross value-added indicators have 
been widely used to assess farm economic performance, 
providing a broader understanding of value creation 
within the sector [28].

 In our examination of the economic performance 
of wineries, we have selected productivity, defined as 
total farm revenue per hours worked, as the dependent 
variable.  This indicator provides a clear view of opera-
tional efficiency, as it relates the ability to generate eco-
nomic value to the labor input.  Furthermore, choosing 
to examine productivity through this indicator ena-
bles a more precise understanding of how effectively 
farms convert their resources into financial output. In 
an industry like wine production, where variability in 
resources, technologies, and production methods is sig-
nificant, analyzing productivity per hours worked pro-
vides valuable insights into labor efficiency and optimi-
zation across different farm sizes. As discussed in the 
literature review, several studies have explored the rela-
tionship between farm size and economic performance 
in the wine industry, with varying conclusions. Our 
study provides a novel contribution by not only investi-
gating whether a relationship exists between economic 
farm size and economic performance, but also, more 
importantly, identifying the key factors that significantly 
influence wine farm performance based on its economic 
size. To the best of our knowledge, no existing research 
has specifically addressed this aspect, making our study 
both innovative and highly relevant.

3. METHODOLOGY

3.1 Conceptual framework

Building on existing literature that establishes a 
relationship between farm economic size and perfor-
mance, this study seeks to evaluate the drivers of wine 
farm productivity in Italy, with farm economic size as 
a key explanatory factor. We sought to identify and dif-
ferentiate the factors affecting the productivity of small-
er wine farms compared to medium and large enter-
prises. To this end, we used data from the RICA (Rete 
di Informazione Contabile Agricola, or Agricultural 
Accounting Information Network) database, a sample 
survey conducted across all EU Member States and 
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serves as the sole harmonized European source for farm 
management data. RICA database provides an unbal-
anced panel dataset covering the period from 2008 to 
2021, encompassing nearly 18,000 observations, each 
corresponding to a wine farm in a given year. Our analy-
sis employed a random-effects regression model, with 
Total Farm Revenues per Hours Worked as the depend-
ent variable. Total Farm Revenues includes revenue from 
both core agricultural activities and supplementary 
activities, while Hours Worked represents the total labor 
hours (excluding subcontracted services). The dependent 
can ensure comparability across farms of different sizes. 
The explanatory variables include structural characteris-
tics, management factors, and control variables (Table 1).

Based on the existing literature (see par. 2), we decid-
ed to choose a set of explanatory factors,  divided into 
three distinct groups: structural, management and control 
variables. Structural variables refer to the characteristics 
based on the farm structure that are related to its organi-
zation and resources. Key structural variables include:
– Age and gender of the farm manager: the demo-

graphic characteristics of the farm manager play a 
crucial role in shaping management styles, risk pref-

erences, and decision-making processes. Research 
indicates that younger farmers are generally more 
open to adopting innovative practices and science-
based research, essential for ensuring long-term via-
bility and profitability. They require access to robust 
decision-making tools and high-quality information 
to effectively implement risk management strategies 
[29]. Additionally, the gender of the farm manager 
has been shown to impact farm performance [30].

– Utilized agricultural area (UAA) property index: 
this index reflects the balance between owned and 
rented land, indicating whether ownership contrib-
utes to technical efficiency or if rented land offers 
flexibility and access to resources [31].

– EU Subsidies: EU subsidies can constitute a substan-
tial portion of farms’ revenues. These subsidies may 
have both positive and negative effects on efficien-
cy and productivity, particularly in light of policy 
changes [32].

– Level of mechanization: this variable reflects the 
extent of machinery and technology use on a farm. 
Higher mechanization enhances efficiency, lowers 
labor costs, and boosts productivity. In viticulture, 

Table 1. List of explanatory variables included in the econometric model.

Variables Group Definition Unit of measure

Manager gender structural Indicates the gender of the farmer 0-1 (0 = Male; 1 = Female)
Young manager structural Indicates if the farm is managed by a farmer under 40 

years old
0-1 (0 = Farmer > 40; 1 = Farmer < 40)

UAA property index structural Indicates the proportion of owned on total UAA in the 
farm

Absolute value between 0 and 1 (0=farm 
UAA is totally rented)

EU subsidies structural Defines the amount of EU subsidies received by farm €/YEAR
Mechanization structural Defines the KW used in farms/year KW/YEAR
Diversified production management Indicates the presence of supplementary activities in 

addition to primary production activities in the farm
0-1 (0 = No supplementary activities; 1 = 
Supplementary activities present)

Organic farming management Defines if the farm produces organic products 0-1 (0 = Not organic, 1 = Organic farm)
Agritourism revenues management Indicates the amount of revenues derived from 

agritourism activity
€/YEAR

Subcontracting management Indicates the amount of revenues derived subcontracting 
activity

€/YEAR

Current liabilities management Indicates the amount of current liabilities by farm €/YEAR
Consolidated liabilities management  Indicates the amount of consolidated liabilities by farm €/YEAR
Direct sale management Defines if the farm has direct sale 0-1 (0 = No direct sale; 1 = Direct sale)
Processed products management Defines if the farm processes its products 0-1 (0 = No processed products sold; 1 = 

Processed products sold)
Altitudinal zone control Indicates if the farm is located in mountain-hill-plain 0-1 (0 = the farm is located in the altitudinal 

zone considered)
Regions control Indicates in which Italian region is placed a farm 0-1 (1= the farm is located in the Region 

considered)
Farm size control Indicates the economic farm size (UDE classification): 

small (revenues ≤ €25,000); medium (revenues €25,000 - 
€ 100,000); large (revenues > €100,000)

0-1(1= the farm belongs to the group 
considered)
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increased mechanization can improve economic sus-
tainability, significantly reducing costs in both flat 
and steep terrains. Ultimately, enhancing vineyard 
mechanization can lead to greater economic perfor-
mance for wine producers [33].
Management variables relate to strategic choices 

made by each single entrepreneur; they are:
– Diversification: this involves incorporating com-

plementary activities beyond traditional wine pro-
duction. Diversification not only enhances revenue 
stability but also fosters resilience in a competitive 
landscape, ultimately influencing a winery’s overall 
economic success [8].

– Organic farming: the inclusion of a dummy variable 
for organic farming - indicating either a fully organ-
ic winery or the presence of at least one organic 
product or process - serves as a relevant independent 
variable for analyzing economic performance. Given 
the recent challenges faced by wine growers, organic 
wine represents a promising alternative, often com-
manding higher market prices [34,35].

– Agritourism revenues: agritourism emerges as a sig-
nificant factor influencing the economic performance 
of wine farms, offering opportunities for diversifica-
tion into high-value activities. Moreover, agritourism 
plays a vital role in engaging the next generation of 
potential farmers, increasing the likelihood of attract-
ing successors and employing family members, there-
by supporting the economic health of the farm [36].

– Subcontracting: leading Italian agro-mechanical 
associations emphasize the critical importance of 
subcontracting in modern agriculture. It consist-
ently accounts for a significant share among various 
support activities and is essential for the survival of 
small wineries in marginal areas, enabling them to 
operate more efficiently and sustainably [37].

– Current and consolidated liabilities: they are key 
factors in ensuring financial stability and facilitat-
ing future growth and investment opportunities. 
Current liabilities can impact cash flow, potentially 
restricting investments in marketing or product 
development, which directly affects revenue genera-
tion. Conversely, consolidated liabilities often rep-
resent long-term investments that can enhance pro-
duction capacity and expand market reach, ultimate-
ly leading to increased revenues.

– Direct sales and processed products: we selected 
dummy variables for direct sales and processed 
products to differentiate wineries based on their 
managerial decisions. 

 Finally, to increase the precision and enhance the 
validity of our analysis, we selected geographical 

variables as control factors. This choice is particular-
ly relevant given that the Italian wine sector is high-
ly regionalized and significantly influenced by alti-
tude. These geographical variables help ensure that 
our analysis accounts for the unique characteristics 
of different wine-producing regions, leading to more 
reliable results. According to [38, 39, 40], including 
regional fixed effects allows us to neutralize unob-
served heterogeneity arising from systematic differ-
ences across regions, such as climate, infrastructure, 
and market access [1, 41, 42].

3.2 Case study and data

Italy has a deep-rooted tradition in viticulture, 
showcasing a high and diverse production landscape. 
This includes a wide selection of native grape varieties, 
advancements in nursery practices, and competitive pric-
ing that strengthens its position in the market. Howev-
er, over the past 40 years (1982 to 2020), the number of 
wine-producing farms in Italy has significantly declined, 
decreasing from over 1.6 million to just 255,000. The 
decline in the number of wine-producing farms is more 
pronounced among smaller farms, with the rate of reduc-
tion diminishing as the size of the utilized agricultural 
area (SAU) increases. For instance, according to the most 
recent ISTAT (National Institute of Statistics) data [43], 
between 1982 and 2010, farms with less than one hectare 
decreased by 84%, whereas those with 30 to 50 hectares 
experienced a smaller decline of 44%. This reduction has 
been accompanied by a decrease in the total vineyard 
area, though at a slightly slower pace. Consequently, the 
average vineyard size has increased from 0.70 hectares in 
1982 to 2.46 hectares in 2020, according to the Seventh 
general agricultural census [44]. Despite this growth, the 
average size remains relatively small, which continues 
to be a defining feature of the structure of Italian wine-
producing farms. This average size varies regionally, 
decreasing from north to south: vineyards in the North-
west average 3.19 hectares, those in the Northeast aver-
age 3.42 hectares, while in the central regions the average 
size is 2.25 hectares. In the South, the average vineyard 
size drops to 1.74 hectares, with vineyards in the islands 
averaging 2.54 hectares [44]. Building on this observa-
tion about the relatively small size of vineyards, anoth-
er relevant ISTAT statistic highlights that small-scale 
wine farms, with an economic size of 0-25,000 euros, 
account for 53% of all wine-producing farms. Medium-
sized farms, with an economic range of 25,000-100,000 
euros, account for 32%, while the remaining 14% con-
sists of large-scale farms with an economic size exceeding 
100,000 euros [44].
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3.3 Econometric model

To determine the most appropriate model, we used 
a stepwise approach and ultimately selected the Ran-
dom Effects (RE) model. This choice was driven by the 
unbalanced nature of our panel dataset and the assump-
tion that unobserved differences between units are not 
correlated with the independent variables. The Ran-
dom Effects model is particularly beneficial because it 
allows for the estimation of effects for time-invariant 
variables, such as control variables, which are excluded 
in Fixed Effects models. Additionally, we conducted sta-
tistical testing and error correction as follows: first, the 
Breusch-Pagan test confirmed the presence of significant 
random effects, validating the use of the Random Effects 
model for managing the panel data structure. The results 
demonstrated that the variance between units is signifi-
cantly different from zero, thereby supporting the supe-
riority of the Random Effects model over a pooled OLS 
(Ordinary Least Squares) model. To address potential 
heteroscedasticity, we applied robust standard errors. 
This correction accounts for possible heteroskedasticity 
and/or correlation within clusters defined by the same 
farm identifier. As a result, Stata, the software used for 
this calculation, adjusted the standard errors to account 
for the cluster structure, thereby enhancing the precision 
of our statistical estimates. 

We analyzed four distinct models based on farm size 
classifications: small, medium, and large farms; the first 
model includes all the farms of our database. We esti-
mate Equation (1) first for the entire dataset and then 
separately for three distinct groups of representative 
wine farms based on their economic size. The productiv-
ity function for the full model takes the following form:

Log (Prod) = β0 + β1(Gen) + β2(Young) +  
β3(UAA Property Index) + β4(EU Subsidies) + 
β5(Mechanization) + β6(Diversified) + β7(Organic) 
+ β8(Agritourism Revenues) + β9(Subcontracting) + 
β10(Current Liabilities) + β11(Consolidated Liabili-
ties) + β12(Direct Sale) + β13(Processed Products) + 
β14(Mountain) + β15(Plain) + β16(Medium) +  
β17(Small) + j∑βj(Regions) + ui + εit 

(1)

where: Log(Prod) is the dependent variable, representing 
the logarithm of total farm revenues per hour worked; 
β0 is the intercept (or constant term); β1 to β17 are the 
coefficients corresponding to the independent variables; 
ui  represents the random effect associated with the i-th 
wine farm; and εit is the idiosyncratic error term. The 
categories “Hill” and “Large” are omitted from the equa-
tion as they serve as the reference groups for the altitu-

dinal zone and economic dimension, respectively. The 
use of the natural logarithm of the dependent variable 
(Log(Prod)) is applied to normalize the distribution of 
farm revenue per hour worked. This transformation 
helps to linearize the relationships between the depend-
ent and independent variables and to mitigate any 
potential skewness in the data. Additionally, taking the 
logarithm allows for the interpretation of coefficients in 
terms of percentage changes, making the results easier to 
interpret in economic terms, especially when considering 
elasticities of production and scale.

4. RESULTS

After outlining the general structure of the Italian 
wine sector and describing the conceptual framework 
and econometric model we will proceed by presenting 
the descriptive statistics of the specific variables chosen 
for analyzing the economic performance of Italian wine 
farms. This analysis will provide a more comprehensive 
view of the sector’s structure based on the economic size 
of the businesses. Table 2 presents the complete descrip-
tive statistics for the explanatory variables. 

The table provides a comprehensive overview of 
variables related to farm size (All farms, Large, Medi-
um, Small). Small farms have a higher proportion of 
female managers, with 32% of small farm managers 
being women, compared to 24% in medium-sized farms 
and 16% in large farms. The proportion of managers 
under 40 years old is relatively similar across large and 
medium-sized farms but is notably lower in small farms. 
The index of UAA property ownership in small firms is 
the highest (mean = 0.72 ), suggesting they own a larger 
portion of utilized agricultural area. Large firms ben-
efit from significantly higher EU subsidies compared to 
medium and small firms. The highest mechanization 
level is evident in large firms and the lowest is found 
in small firms. Diversification and organic farming are 
more prevalent in large firms, while small firms exhibit 
limited diversification and a lower adoption of organic 
practices. Large firms also generate higher agritourism 
revenues, engage more in subcontracting, and bear sig-
nificantly higher current and consolidated liabilities, 
indicating greater financial exposure. The presence 
of direct sales and processed products on the farm is 
more common in larger firms. In mountainous areas, 
the prevalence of small firms is significant with respect 
to other altitudinal zones. Overall, large firms exhibit 
greater resources, diversification, and mechanization, 
while small firms remain more constrained in economic 
and diversification capacities. The descriptive statistics 
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outlined above provide an initial understanding of the 
explanatory variables; however, to gain deeper insights, 
we now turn to the results of the econometric model, 
which will help explain and interpret these statistics 
more effectively.

The general model clearly shows that the control 
variables associated with the economic size of the com-
panies yield significant results. This supports our deci-
sion to further investigate each specific category of farms 
in detail.

Several key findings emerge from the results: con-
cerning structural variables, the UAA property index 
shows a significant negative relationship with productiv-
ity, particularly for small and medium farms, with the 
strongest effect observed on small farms (-0.146) and 
medium farms (-0.103), while it is not significant for 
large farms. EU subsidies are positively associated with 
revenues per hour worked across all firm sizes, with the 
effect being more pronounced for small firms. Mechani-
zation is positively associated with revenues for large and 
medium firms but shows a negative relationship with 
productivity on small firms, which may lack the resourc-
es or capacity to implement it efficiently. 

Regarding the second category, specifically the man-
agement variables, it can be observed that both diver-
sification and organic farming are positively related to 
productivity. Larger and medium-sized firms see notable 
benefits from diversification strategies. In contrast, medi-
um-sized and particularly small firms exhibit more sub-

stantial productivity improvements through the adop-
tion of organic farming practices. Agritourism shows a 
positive relationship with total revenue per hours worked 
for farms of all sizes, with small ones experiencing the 
largest gains. Subcontracting is positively associated with 
the productivity of medium and small farms, with cur-
rent liabilities also having a modest impact on the pro-
ductivity of medium-sized farms. In contrast, consolidat-
ed liabilities do not exhibit any significant effect in our 
regression analysis. Additionally, both direct sales and 
processed products exhibit a positive relationship with 
productivity across farms, with varying impacts depend-
ing on farm size. Direct sales are significantly associated 
with higher productivity for medium and small farms 
but have no significant effect on larger farms. In con-
trast, processed products have a strong, positive relation-
ship on productivity across all farm sizes, regardless of 
economic scale.

As anticipated in Section 3.1, the variable Regions 
was included in the model to account for territorial het-
erogeneity. The coefficients associated with the regional 
dummies are mostly positive, with the exception of 
Calabria for large farms and Piedmont for small ones. 
However, these results should be interpreted with cau-
tion, as they are strongly influenced by the sample com-
position. The sampling design of the RICA survey relies 
on a stratified random procedure, which results in an 
unbalanced distribution of observations across regions. 
Consequently, directly interpreting the coefficients of the 

Table 2. Descriptive statistics of explanatory variables used in the regression model.

Variable All Large Medium Small

mean SD mean SD mean SD mean SD

Manager gender 0.23 0.42 0.16 0.37 0.24 0.43 0.31 0.46
Young manager 0.12 0.33 0.13 0.34 0.13 0.33 0.09 0.29
UAA property index 0.66 0.41 0.63 0.40 0.66 0.41 0.72 0.41
EU subsidies 3212.33 9033.60 7012.12 14620.62 1733.60 3717.90 636.93 1423.03
Mechanization 142.13 216.51 230.39 196.55 109.40 73.43 77.30 410.15
Diversified production 0.10 0.30 0.16 0.36 0.09 0.28 0.05 0.21
Organic farming 0.12 0.33 0.17 0.37 0.11 0.31 0.07 0.26
Agritourism revenues 2878.64 28170.25 5960.67 47326.89 1705.98 12208.86 707.24 6241.70
Subcontracting 427.43 6090.31 1081.30 10554.64 148.30 1754.39 60.33 1136.75
Current liabilities 16720.25 124953.00 40952.00 214163.90 6665.66 41181.35 2222.69 10355.12
Consolidated liabilities 14971.69 176200.60 36943.43 306251.30 5968.99 46460.98 1474.25 31507.79
Direct sale 0.16 0.37 0.22 0.41 0.14 0.35 0.12 0.33
Processed products 0.51 0.50 0.59 0.49 0.49 0.50 0.45 0.50
Altitudinal zone
Plain 0.28 0.45 0.31 0.46 0.26 0.44 0.28 0.45
Hill 0.59 0.49 0.64 0.48 0.59 0.49 0.51 0.50
Mountain 0.13 0.33 0.05 0.22 0.15 0.35 0.21 0.41
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Regions variable may lead to biased conclusions, as these 
estimates may reflect sampling disparities rather than 
genuine territorial effects.

5. DISCUSSION

The findings from the random effects regression 
model provide valuable insights into the productiv-

Table 3. Regression of productivity (Total farm revenues/Hours worked) of Italian wine farms regarding economic size – random-effects 
modelling.

Variable All Large Medium Small

Manger Gender -0.098***
(0.22)

-0.047 
(0.041)

-0.064**
(0.025)

-0.054 
(0.036)

Young manager -0.027 
(0.024)

-0.047 
(0.038)

0.003
(0.027)

0.096 
(0.070)

UAA property index -0.154*** 
(0.023)

-0.063 
(0.039)

-0.103*** 
(0.029)

-0.146** 
(0.051)

EU subsidies 8.69E-06*** 
(0,000)

5.20E-06*** 
(0.000)

2e-05*** 
(0.000)

6.49E-05*** 
(0.000)

Mechanization 8.06E-05 
(0.000)

3.954E-04*** 
(0.000)

0.001*** 
(0.000)

-7.46E-05*** 
(0.000)

Diversified production 0.189*** 
(0.034)

0.110**
(0.043)

0.095* 
(0.044)

0.037
(0.098)

Organic farming 0.117*** 
(0.024)

0.053
(0.034)

0.123*** 
(0.033)

0.154* 
(0.062)

Agritourism revenues 1.55E-06*** 
(0.000)

1.03E-06**
(0.000)

4.53E-06*** 
(0.000)

1.57E−05*** 
(0.000)

Subcontracting -9.96E-07 
(0.000)

-1.46E-06
(0.000)

1.24E-05*** 
(0.000)

2.82E-05*** 
(0.000)

Current liabilities 2.61E-07* 
(0.000)

1.85E-07
(0.000)

3.00E-07* 
(0.000)

2.22E-06. 
(0.000)

Consolidated liabilities 3.78E-09 
(0.000)

-1.22E-09 
(0.000)

6.48E-08 
(0.000)

-1.32E-07 
(0.000)

Direct sale 0.027* 
(0.013)

-0.014 
(0.019)

0.041* 
(0.018)

0.095** 
(0.037)

Processed products 0.169*** 
(0.018)

0.178*** 
0.030

0.135*** 
(0.025)

0.163*** 
(0.036)

Altitudinal zone
Hill 0 0 0 0

Mountain 0.062 
(0.060)

-0.106 
(0.130)

0.11 
(0.071)

0.137 
(0.104)

Plain 0.047 
(0.025)

0.038 
(0.041)

0.047 
(0.031)

0.111* 
(0.055)

Regions X X X X
Economic dimension
Large 0 - - -

Medium -0.313*** 
(0.022) - - -

Small -0.676*** 
(0.030) - - -

Observation
Groups
R-squared in between

17976 
4308 

0.4288

5666 
1519 

0.2140

92959
2477

0.2076

30156 
957 

0.3460

Note: Standard errors in parentheses. The “Regions” variable was introduced as a control variable to verify the stability of the regression 
in the four different models. The goal is not to explain regional differences: Regions are included to ensure that the estimates of the other 
explanatory variables are more precise and robust by accounting for unobserved territorial heterogeneity.  
*p<0.05; **p<0.01; ***p<0.001.
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ity of Italian wine companies. The results reveal several 
nuanced factors that show a positive or negative relation-
ship with productivity across different types of farms, 
highlighting the importance of tailored strategies for 
each business. First, the negative relation between prop-
erty ownership and productivity growth highlights the 
potential inefficiencies in land management, encourag-
ing wine farms to reevaluate their real estate strategies. 
In fact, as demonstrated by Bojnec and Latruffe [31], 
renting land can be more efficient, as it allows farms to 
focus on improving technical efficiency without being 
burdened by the costs and inflexibilities associated with 
property ownership. This reinforces the need for winer-
ies to consider alternative land arrangements, especially 
as renting can often lead to better resource allocation 
and operational flexibility. The significant advantages 
of EU subsidies for smaller firms underscore the cru-
cial role of external financial support in improving their 
competitiveness in the market. This trend is also noted 
by Kryszak et al. [25], who found that the proportion of 
subsidies relative to farm revenue is greater among small 
and medium-sized farms, gradually decreasing for larg-
er operations. This finding emphasizes the critical role 
subsidies have in leveling the playing field, particularly 
for smaller businesses that may otherwise struggle to 
compete with larger, more capital-intensive enterprises. 
Mechanization shows a distinct impact based on farm 
size. The significant positive coefficient for mechaniza-
tion in large farms, contrasted with the negative coef-
ficient in small farms, highlights how these businesses 
utilize technology differently. Larger firms can capitalize 
on advanced machinery to improve operational efficien-
cy and productivity, leading to increased profitability. 
In contrast, smaller farms frequently face a shortage of 
suitable equipment, which limits their capacity to mech-
anize effectively and ultimately reduces their productiv-
ity. Thus, mechanization poses a substantial challenge 
for small farms [45]. This difference with large farms 
highlights the need for policy interventions or financial 
support to help small wine farms invest in the necessary 
technology to remain competitive. The positive effects of 
diversification and organic farming across all firm sizes 
underscore the importance of these strategies in adapt-
ing to market demands and enhancing financial resil-
ience. Notably, organic viticulture proves to be especially 
advantageous for small-scale wine farms, highlighting 
the significant economic benefits that organic practices 
can offer in this context [46]. This finding suggests that 
organic farming is not only a sustainable choice but also 
an economically viable strategy for small-scale wine pro-
ducers looking to differentiate themselves in a crowded 
market. Agritourism emerges as a particularly advanta-

geous avenue for small firms, enabling them to diver-
sify income streams and capitalize on their local appeal 
[47,48]. The role of subcontracting in boosting produc-
tivity for smaller companies illustrates the significance 
of accessing specialized skills without incurring substan-
tial overhead costs. Furthermore, the significant impact 
of direct sales on small (and, to a lesser extent, medium) 
farms, contrasted with the lack of significance for large 
farms, indicates that stronger consumer relationships 
can result in higher profit margins [49]. This presents 
an advantage that larger farms may struggle to replicate.  
Overall, this study, which focused on analyzing pro-
ductivity within the Italian wine sector, emphasizes the 
critical importance of strategic management and struc-
tural decisions. It underscores how these decisions must 
be tailored, considering the economic size of the farms. 
The findings suggest that a one-size-fits-all approach 
is insufficient. This study provides valuable insights for 
practitioners within the sector and offers a guide for 
stakeholders to better understand which strategic deci-
sions may be most effective based on the economic char-
acteristics of each farm. Additionally, it lays the founda-
tion for future research, encouraging further exploration 
into how tailored management practices can enhance 
productivity in viticulture more broadly.

6. CONCLUSIONS

6.1 Theoretical implications of the results

This paper aimed to explore the factors that most 
significantly impact productivity within different farm 
size categories and to determine the sources of competi-
tive advantage. The findings contribute to the theoreti-
cal understanding of productivity drivers in the Italian 
wine sector by highlighting the distinct roles of farm 
size and entrepreneurial characteristics. The contrast-
ing impact of younger entrepreneurs on small versus 
large firms supports existing theories of innovation in 
viticulture, as they bring creativity and responsiveness 
to market demands. Additionally, the negative correla-
tion between property ownership and revenues per hour 
worked suggests inefficiencies in land management, rein-
forcing the idea that leasing may enhance technical effi-
ciency.  Moreover, the significant role of EU subsidies 
for smaller firms underscores the importance of external 
financial support in achieving competitive advantage. 
Finally, the varying impacts of mechanization indicate 
that while larger firms benefit from advanced technol-
ogy and mechanization, smaller farms face barriers to 
effective mechanization.  Ultimately, the findings sug-
gest that focusing on improving productivity is not just 
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about increasing output but about developing more sus-
tainable, efficient, and profitable agricultural practices. 
This approach enables farms to remain competitive in 
an increasingly complex market, while also contributing 
to the broader goal of long-term economic sustainability 
in the Italian wine sector.

6.2 Practical implications of the results

The findings of this study present significant practi-
cal implications for both policymakers and wine makers 
within the Italian wine sector, providing insights into 
which factors should be prioritized in strategic planning 
to enhance firm performance. For policymakers, the 
crucial role of EU subsidies underscores the importance 
of ensuring that financial support is effectively directed 
toward smaller firms, where it can have the most sub-
stantial impact on productivity. The Common Agri-
cultural Policy (CAP) 2023-2027 specifically addresses 
this need by redistributing income support. The EU 
mandates that at least 10% of direct payments from 
EU member states must be allocated to the redistribu-
tive income support tool, targeting small and medium-
sized farms to meet their income needs more effectively. 
This strategy ensures that the most vulnerable sectors, 
including smaller wine producers, receive the support 
necessary for sustainable development and growth.  By 
streamlining application processes and expanding fund-
ing opportunities, policymakers can strengthen the com-
petitiveness of these businesses and promote sustainable 
viticultural practices. Additionally, policies that facilitate 
land leasing arrangements could enhance operational 
efficiency and productivity for wine producers, thereby 
challenging traditional notions of property ownership in 
agriculture. Moreover, the CAP 2023-2027 includes spe-
cific provisions to support the viticulture sector, which 
are crucial for helping producers meet evolving challeng-
es. For wine makers, particularly those managing small-
er farms, the results emphasize the critical importance of 
innovation and diversification in improving productivity. 
Adopting organic farming practices and exploring agri-
tourism can provide valuable alternative income streams 
while aligning with evolving consumer preferences for 
sustainability. Furthermore, younger entrepreneurs 
should be encouraged to harness their creativity and 
responsiveness to market demands by integrating new 
technologies into their operations. Overall, it is essential 
for both policymakers and wine makers to recognize the 
multifaceted nature of productivity enhancement and 
adapt their strategies accordingly to thrive in an increas-
ingly competitive market.

6.3 Limitations

While this study offers valuable insights, it is not 
without limitations. The reliance on quantitative data 
may overlook qualitative factors influencing farm per-
formance. Additionally, the study utilizes an unbalanced 
panel database, resulting in a relatively limited num-
ber of distinct firms, with not all companies providing 
data for every year included in the panel. Consequently, 
future research would benefit from a larger and more 
diverse sample of companies. Furthermore, the analysis 
is primarily focused on Italian wine companies, which 
may restrict the generalizability of the findings to other 
countries or agricultural sectors. Finally, the analysis 
predominantly captures current conditions; therefore, 
potential future shifts in market dynamics or policy 
landscapes may not be fully accounted for.

6.4 Future steps

Addressing these limitations in future research will 
enhance the understanding of productivity within the 
wine sector and beyond. Future research should delve 
deeper into each factor contributing positively to the 
economic performance of wine farms to understand 
precisely how they influence productivity. This includes 
investigating the specific mechanisms by which diversi-
fication, organic farming, mechanization, and agritour-
ism enhance efficiency and output. Additionally, examin-
ing the interplay between agritourism and productivity 
would be valuable for understanding how small firms 
can diversify their income streams. Longitudinal studies 
could also shed light on how these dynamics evolve over 
time, especially in light of climate change and its effects 
on vineyards.  
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APPENDIX 

Variable All Large Medium Small

Manger Gender -0.098***
(0.22)

-0.047 
(0.041)

-0.064**
(0.025)

-0.054 
(0.036)

Young manager -0.027 
(0.024)

-0.047 
(0.038)

0.003
(0.027)

0.096 
(0.070)

UAA property index -0.154*** 
(0.023)

-0.063 
(0.039)

-0.103*** 
(0.029)

-0.146** 
(0.051)

EU subsidies 8.69E-06*** 
(0.000)

5.20E-06*** 
(0.000)

2e-05*** 
(0.000)

6.49E-05*** 
(0.000)

Mechanization 8.06E-05 
(0.000)

3.954E-04*** 
(0.000)

0.001*** 
(0.000)

-7.46E-05*** 
(0.000)

Diversified production 0.189*** 
(0.034)

0.110**
(0.043)

0.095* 
(0.044)

0.037
(0.098)

Organic farming 0.117*** 
(0.024)

0.053
(0.034)

0.123*** 
(0.033)

0.154* 
(0.062)

Agritourism revenues 1.55E-06*** 
(0.000)

1.03E-06**
(0.000)

4.53E-06*** 
(0.000)

1.57E−05*** 
(0.000)

Subcontracting -9.96E-07 
(0.000)

-1.46E-06
(0.000)

1.24E-05*** 
(0.000)

2.82E-05*** 
(0.000)

Current liabilities 2.61E-07* 
(0.000)

1.85E-07
(0.000)

3.00E-07* 
(0.000)

2.22E-06. 
(0.000)

Consolidated liabilities 3.78E-09 
(0.000)

-1.22E-09 
(0.000)

6.48E-08 
(0.000)

-1.32E-07 
(0.000)

Direct sale 0.027* 
(0.013)

-0.014 
(0.019)

0.041* 
(0.018)

0.095** 
(0.037)

Processed products 0.169*** 
(0.018)

0.178*** 
(0.030)

0.135*** 
(0.025)

0.163*** 
(0.036)

Altitudinal zone
Hill 0 0 0 0

Mountain 0.062 
(0.060)

-0.106 
(0.130)

0.11 
(0.071)

0.137 
(0.104)

Plain 0.047 
(0.025)

0.038 
(0.041)

0.047 
(0.031)

0.111* 
(0.055)

Regions
Abruzzo 0 0 0 0

Alto Adige 0.628*** 
(0.088)

0.485**
(0.182)

0.615*** 
(0.107)

0.705*** 
(0.157)

Basilicata 0.196*
(0.095)

0.340 
(0.272)

0.223*
(0.106)

0.046 
(0.105)

Calabria 0.184 
(0.104)

-0.683***  
(0.119)

0.288**
(0.106)

0.705*** 
(0.193)

Campania 0.241*** 
(0.055)

0.130 
(0.142)

0.184** 
(0.059)

0.508*** 
(0.085)

(Continued)
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Variable All Large Medium Small

Emilia Romagna 0.388*** 
(0.047)

0.381***  
(0.078)

0.496*** 
(0.058)

0.147 
(0.090)

Friuli Venezia Giulia 0.417***
(0.041)

0.235***  
(0.072)

0.438*** 
(0.049)

0.235* 
(0.101)

Lazio 0.172*  
(0.068)

0.079 
(0.108)

0.212* 
(0.086)

-0.039 
(0.142)

Liguria 0.742*** 
(0.060)

0.460***  
(0.126)

0.924*** 
(0.101)

0.844*** 
(0.079)

Lombardia 0.292*** 
(0.062)

0.009 
(0.118)

0.419*** 
(0.075)

0.273* 
(0.125)

Marche 0.028  
(0.053)

-0.144 
(0.085)

0.091 
(0.072)

-0.079 
(0.090)

Molise 0.206***  
(0.041)

-0.111 
(0.077)

0.229*** 
(0.048)

0.263* 
(0.107)

Piemonte 0.166** 
(0.055)

0.086 
(0.079)

0.174*
(0.071)

-0.237* 
(0.102)

Puglia 0.459*** 
(0.042)

0.001 
(0.081)

0.524*** 
(0.050)

0.690*** 
(0.082)

Sardegna 0.190*** 
(0.054)

0.047 
(0.099)

0.357*** 
(0.062)

0.007 
(0.096)

Sicilia 0.118** 
(0.040)

-0.099 
(0.075)

0.149**
(0.048)

0.193** 
(0.074)

Toscana 0.163*** 
(0.043)

-0.010 
(0.068)

0.112* 
(0.056)

-0.105 
(0.120)

Trentino 0.528*** 
(0.071)

0.194 
(0.151)

0.592*** 
(0.084)

0.788*** 
(0.135)

Umbria 0.158*** 
(0.056)

-0.013 
(0.082)

0.103 
(0.076)

-0.124 
(0.126)

Valle D’Aosta 0.375*** 
(0.088)

0.729* 
(0.315)

0.538*** 
(0.113)

0.279* 
(0.128)

Veneto 0.419*** 
(0.044)

0.253***  
(0.078)

0.384*** 
(0.052)

0.343*** 
(0.086)

Economic dimension
Large 0 - - -

Medium -0.313*** 
(0.022) - - -

Small -0.676*** 
(0.030) - - -

Observation
Groups
R-squared in between

17976 
4308 

0.4288

5666 
1519 

0.2140

9295
2477

0.2076

3015 
957 

0.3460

Appendix. (Continued).
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1. INTRODUCTION

The concept of innovation has evolved to encom-
pass elements from all stages of the knowledge produc-
tion chain, promoted as an essential tool for addressing 
national challenges. This perspective on innovation, 
bolstered by policies that extend beyond economic view-
points, emphasizes its significance [1]. Innovation capac-
ity (IC) has risen to prominence for its role in decision-
making and strategy implementation, markedly influenc-
ing organizational performance [2]. Research conducted 
by Kamal et al. [3] suggests that IC is vital for harnessing 
the relationship between radical innovation and perfor-
mance, highlighting the critical role of IC in facilitating 
radical innovation. Furthermore, IC is instrumental in 
sustainable growth as it enables the integration of vari-
ous organizational components and their linkage to out-
comes in product, process, market, and organizational 
innovations [4–6].

At the organizational level, IC is shaped by strategy, 
leadership, structure, systems, and culture [7]. It signifies 
an organization’s capability to develop new or enhanced 
products and knowledge [8]. Thus, evaluating IC is cru-
cial, given the uncertain and complex nature of innova-
tion processes, which necessitates accurate measurement 
methods to ensure alignment with innovation goals 
[9]. Studies have developed methods to evaluate IC in 
industrial clusters, small and medium-sized enterprises 
(SMEs), and the role of IC in promoting sustainability 
[10–13]. 

Nevertheless, metrics specific to certain contexts, 
such as the winery sector in emerging economies such as 
Brazil, are limited [14]. However, while the concept of IC 
has been explored in various industrial contexts, there 
remains a notable gap in metrics tailored for sector-
specific challenges, particularly for industries in emerg-
ing economies. The Brazilian wine sector exemplifies 
this need, as it faces unique barriers related to climate 
adaptation, resource sustainability, and regional mar-
ket dynamics that are not fully addressed by existing IC 
frameworks [15].

As of 2023, Brazil ranks as the 15th largest wine 
producer globally, with the southernmost state of Rio 
Grande do Sul accounting for approximately 62.41% of 
the country’s production. This demonstrates its estab-
lished dominance in the vitiviniculture sector, support-
ed by favorable climatic conditions and advanced pro-
duction techniques [18,19]. While the southern region 
leads in production, the southeastern and northeastern 
regions of Brazil are becoming increasingly prominent, 
showcasing significant potential for growth.

The southeastern region, particularly in states such 

as São Paulo and Minas Gerais, has demonstrated poten-
tial through the adoption of innovative logistical prac-
tices, including postponement strategies that enhance 
production efficiency and responsiveness to market 
demands [20,21]. Meanwhile, the northeastern region, 
characterized by its unique terroir and the capability to 
produce high-quality wines under tropical conditions, 
offers opportunities for expanding Brazil’s wine diver-
sity and competitiveness in niche markets [22]. These 
developments underscore the increasing diversification 
of Brazil’s wine production landscape, contributing to its 
growing prominence on the global stage. The industry 
faces challenges related to climate change, sustainability, 
and domestic and international competition [23].

This study explores how to evaluate the innovation 
capacity of Brazilian wineries to identify and validate 
metrics for IC assessment, uncover the best practices, 
challenges, and innovations within the sector [24]. Few 
studies have focused on IC in the winery context, high-
lighting the significance of this research [25]. This study 
is also socially relevant as it supports family farming-
based companies, creates employment, and enhances 
rural product value, contributing to the economic and 
social resilience of wine-producing areas [26–28]. Fur-
thermore, it enriches the literature on innovation man-
agement by offering empirical and theoretical insights 
into winery innovation dynamics [14,29].

2. THEORETICAL FOUNDATION

2.1 The wine industry and innovation capacity 

The wine industry is a significant agricultural sector, 
contributing to the economy and sustainability, with the 
global wine market’s revenue projected to reach approxi-
mately 175.9 billion dollars by 2024 [21,31]. In Brazil, the 
wine industry is mainly concentrated in the southern 
region, representing about 73% of the nation’s planted 
area and producing around 951,000 tons of grapes in 2021 
[17]. Innovation in wineries transcends internal efforts, 
stemming from collaborations with stakeholders [31].

Innovation is a multidimensional concept that has 
been explored through various theoretical frameworks. 
For instance, Schumpeter (1947) [32] defines innovation 
as conducting activities in a novel way, while Garcia and 
Calantone (2002) [33] emphasize that innovation is not 
solely about the product itself but also about the social 
context that enables its commercialization. Similarly, 
Crossan and Apaydim (2010) [34] argue that innovation 
encompasses how a product is delivered, marketed, and 
produced. These perspectives provide distinct yet com-
plementary insights into the concept of innovation.
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When considering open innovation – defined as the 
internal and external use of knowledge to accelerate the 
innovation process [35] – the Triple Helix Model, pro-
posed by Leydesdorff and Etzkowitz [36], emerges as a 
key theoretical framework. This model highlights the 
interactions between universities, industries, and gov-
ernments as central drivers of innovation. It posits that 
innovation does not result solely from linear processes 
within a single organization but instead emerges from 
dynamic, collaborative networks that integrate knowl-
edge creation, technological advancements, and political 
support.

In the context of wineries, the Triple Helix Model is 
particularly relevant, as partnerships with research insti-
tutions foster technological advancements in viticulture 
and oenology, thereby enhancing innovation capacity 
and competitive advantage. Innovation capacity, a criti-
cal factor for improving organizational performance [37], 
is influenced not only by technological progress but also 
by the ability to adapt to market demands and customer 
expectations. Engaging in innovative practices and col-
laborating with complementary entities strengthen win-
eries’ value propositions by addressing technological, 
environmental, and market challenges [38,39].

Furthermore, the ability to innovate relies on an 
organization’s internal competencies and its capacity to 
overcome inherent limitations. This includes the devel-
opment of new products or services, as well as fostering 
customer readiness to adopt these innovations [40]. The 
Triple Helix Model also underscores the importance of 
government policies in establishing an environment con-
ducive to innovation, which is crucial for the growth, 
sustainability, and global competitiveness of wineries. 
By applying this model to assess innovation process-
es, a holistic perspective emerges – aligning organiza-
tional practices with systemic drivers of innovation and 
emphasizing the strategic significance of cross-sector 
collaboration.

Karagiannis and Metaxas [41] noted the impor-
tance of government support and collaboration between 
wineries and research institutions, including tax incen-
tives, research and development funding, and training 
programs. Measuring innovation performance in the 
wine industry is challenging due to its unique attrib-
utes, which often result in expensive data collection and 
analysis [24]. Nevertheless, addressing these challenges is 
essential, as innovation significantly impacts marketing, 
sustainability, and product and service offerings [42-44]. 
It is key to fulfilling consumer demands, achieving com-
petitiveness and sustainability, and ensuring wineries’ 
development and survival, as positive innovation capac-
ity positively influences business performance [41,45-47].

2.2 Dimensions and Indicators of Innovation Capacity

Innovation in the wine industry can be effectively 
assessed through a structured approach that includes 
specific dimensions and their corresponding indicators. 
These dimensions encompass key aspects of innovation, 
such as Research and Development, Strategic Collabora-
tion, Employee Training and Engagement, Process Effi-
ciency, Product and Service Innovation, Sustainability 
and Environmental Initiatives and Customer Feedback 
and Relationship. Each of these dimensions is essen-
tial for measuring innovation capacity and reflects the 
unique challenges and opportunities within the wine 
industry. This framework of dimensions and indicators 
provides a comprehensive approach to assessing innova-
tion capacity tailored to the wine industry.

3. MATERIAL AND METHODS

This section outlines the methods and criteria 
employed to analyze the innovation capacity dimen-
sions of Brazilian wineries. The qualitative and quantita-
tive study is based on a systematic literature review and 
a scale assessing the importance of various dimensions 
and indicators according to winery specialists [48-50]. 
The data collection and analysis were conducted in two 
stages, as depicted in Figure 1.

The initial stage commenced with a systematic lit-
erature review utilizing the Scopus and Web of Science 
databases, employing the search strings: ((“Innovation 
capacity” OR “Innovation capability”) AND (“SME*” OR 
“small* business*” OR “medium company*” OR “small 
and medium enterprise*” OR “medium business*” OR 
“small company*”)).This review yielded 3,222 articles, 
from which 193 were chosen based on their classifica-
tion in the Q1 and Q2 quartiles, denoting the top 50% of 
most cited articles from high-impact journals according 
to the Scimago rankings. Subsequently, 67 articles focus-
ing on small and medium enterprises were selected for 
further analysis. 

This process identified key dimensions and innova-
tion capacity indicators pertinent to wineries, establishing 
a solid theoretical foundation. Analysis of these articles 
revealed 88 indicators across nine dimensions: research 
and development (R&D) with 16 indicators, strategic col-
laborations (SC) with 6 indicators, employee training and 
engagement (ETE) with 8 indicators, process efficiency 
(PE) with 16 indicators, product/service innovation (P/
SI) with 16 indicators, sustainability and environmental 
initiatives (SEI) with 9 indicators, market adaptation and 
diversification (MAD) with 6 indicators, and customer 
feedback and relationship (CFR) with 11 indicators.
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The first step’s second stage was the validation of 
these indicators and dimensions using the Fuzzy Delphi 
method, informed by responses from 44 experts com-
prising winery managers. Data were collected via in-per-
son and online questionnaires through Google Forms, 
ensuring participant anonymity to protect privacy. The 
study adhered to ethical standards, providing a consent 
form outlining the research objectives and the volun-
tary nature of participation. An ethical approval certifi-
cate was obtained from the Research Ethics Committee 
(CAAE no. 53139921.0.0000.5346).

3.1 Validation of indicators using the Fuzzy Delphi method

As previously mentioned, to validate the indicators 
within their respective dimensions, responses from 44 
experts were utilized, employing the Fuzzy Delphi meth-
od for analysis. The Fuzzy Delphi method is a technique 

derived from the traditional Delphi method, first devel-
oped by Dalkey & Helmer (1963) [51], which has been 
used to gather information through a systematic feed-
back process from experts [52]. 

The Delphi technique is a methodology used to 
achieve consensus among experts, applied in contexts 
where specialized knowledge and collective opinion are 
relevant for decision-making [53]. It should be noted that 
since its creation, the method’s intent is to help establish 
a consensus among different opinions – in this case, those 
of winery experts – to define the most accurate decision 
within a group (dimensions) as decision-makers [54,55].

Ishikawa et al. (1993) [56] proposed the Fuzzy Del-
phi method to address the uncertainty present in data 
collection based on human opinion, utilizing Max and 
Min values. This method resulted in improvements 
regarding the number of iterations required by the tra-
ditional Delphi method, as well as savings in time and 

Figure 1. Proposed framework based on Fuzzy Delphi and Random Forest Importance.
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costs. Since its development, the method has been used 
to define and validate innovation capacity indicators 
through expert feedback, identifying and prioritizing the 
most relevant indicators for measuring innovation in dif-
ferent organizational contexts [57].

To apply the Fuzzy Delphi method, specific calcu-
lations are required, involving the manipulation of data 
obtained through the systematic collection of informa-
tion from experts. These calculations are inherent to the 
process of aggregating opinions and modeling the uncer-
tainty associated with the subjective evaluations of the 
experts [58]. Based on the research of Singh & Sarkar 
(2020) [59] and Mabrouk (2021) [60], the Fuzzy Delphi 
method includes the following phases:
1. Development of indicators: Initially, 88 indicators 

were identified from the literature, subdivided into 9 
dimensions.

2. Data collection and expert judgments: The experts, 
characterized by winery managers, were tasked with 
evaluating the importance of the indicators related 
to their respective dimensions. Each respondent 
used the linguistic scale presented in Table 1.
After collecting the experts’ judgments, the linguistic 

variables are converted into triangular Fuzzy numbers  
for  = (aij, bij, cij) for i = 1, 2,…, n & j = 1, 2, 3,…, m, 
where:  represents the importance of the i-th indica-
dor do j-th expert, n indicates the number of indicators, 
and mmm denotes the number of experts.

The Fuzzy weights of the barriers ( ) are described 
as follows:

 (1)

Next, defuzzification is performed using the center 
of gravity method proposed by Hsu et al. (2010) [61].

 (2)

To determine the cutoff point, the threshold was 
established by comparing the weight of the indicator 

with the threshold , where the weight of  is calculated 
by averaging the weights of all the indicators . This 
procedure follows the methodology adopted by Bouzon 
et al. (2016) [62], where the inclusion and exclusion prin-
ciples are as follows: if  ≥  the indicator j is included, 
and if  <  the indicator j is excluded.

It is important to note that  and  are combined 
Fuzzy sets, and therefore it is necessary to transform 
them into crisp values to make comparisons (equation 3).

 (3)

The method presented is appropriate for the data, as it 
allows for the validation of indicators to compose the mod-
el and assess the innovation capacity of Brazilian wineries. 
This method has proven effective in several studies in the 
field of innovation, which used the technique to define and 
validate performance indicators [63-65]. 

It is worth noting that this method was implement-
ed using a Python algorithm developed by the authors. 
The result is in the Appendix (supplementary material). 
Following the validation, the second phase began (Table 
4), applying the Random Forest Importance (RFI) tech-
nique to generate importance weights for the dimensions 
and indicators.

3.2 Ranking of dimensions using the Random Forest 
Importance (RFI) technique

To create the ranking of dimensions based on the 
indicators validated by the Fuzzy Delphi method, a 
Machine Learning algorithm was developed in Python, 
specifically using the Random Forest Importance (RFI) 
technique [66]. This technique aims to provide accurate 
and reliable predictions while robustly calculating the 
importance of the dimensions. The use of the RFI tech-
nique to calculate the degree of importance of dimen-
sions has proven extremely effective in various research 
areas and practical applications [67-69]. The technique is 
valued for its ability to provide an interpretable degree of 
importance for dimensions, which is highly relevant for 
data-driven analysis and decision-making.

Based on the research of Li (2021) [70] and Mizu-
moto (2023) [71], the RFI technique follows these pro-
cedures: To construct the decision tree, bootstrapping 
(sampling with replacement) is required, where each 
tree is trained on a random subset of the training data; 
node splitting is then applied, where the best split point 
for each node is selected to minimize impurities [Gini 
impurity (Equation 4) and impurity reduction (Equa-
tion 5)].

Table 1. Linguistic terms and corresponding triangular Fuzzy num-
bers for the five-point Likert scale.

Linguistic Variable Value Corresponding Triangular Fuzzy 
Numbers

Extremely unimportant 1 (0.1, 0.1, 0.3)
Unimportant 2 (0.1, 0.3, 0.5)
Indifferent 3 (0.3, 0.5, 0.7)
Important 4 (0.5, 0.7, 0.9)
Extremely Important 5 (0.7, 0.9, 0.9)

Source: Singh & Sarkar (2020).
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 (4)

where:
t: decision tree node containing a subset of winery 
experts;
D: total number of dimensions;
pi: proportion of indicators belonging to dimension i in 
node t.

 (5)

meaning:
ΔIt: Impurity reduction at node t;
I(t): Impurity of node t (calculated by Gini);
tparent: Parent node before the split;
tL: Left child node after the split;
tR: Right child node after the split;
pL: Proportion of indicators going to the left child node 
tL;
pR: Proportion of indicators going to the right child node 
tR.

The importance of the indicators is calculated by 
the average impurity reduction, while the importance by 
dimension is given by the sum of the indicator impor-
tance:

; (6)

; (7)

where: 
Ntree: the number of decisions trees;
Tj: sets of nodes in tree j;
pt: proportion of samples that pass-through node t.

Both the importance of the indicators (Equation 8) 
and the importance of the dimensions (Equation 9) will 
be evaluated in relation to the total, that is, the relative 
importance:

; (8)

 (9)

where j is the indicator, k is the number of indicators, m 
is the dimension, and n is the number of dimensions.

To ensure the reliability and generalizability of the 
Random Forest Model in evaluating innovation indica-
tors, a cross-validation process was implemented using 
5-fold cross-validation. This method, as noted in the 
literature [72], mitigates overfitting and assesses perfor-

mance by dividing the dataset into k folds, iteratively 
training on k−1 folds, and testing on the remaining one. 
For each fold, i, the accuracy was computed as follows:

; (10)

The mean accuracy and standard deviation were cal-
culated to assess the overall predictive performance of 
the model.

; and (11)

 (12)

where k represents the number of folds.

For a detailed explanation of the data analysis 
methods, including specific formulas, steps, and their 
application in this study, please refer to the supplemen-
tary material provided in the Appendix. This material 
encompasses Python algorithms used for implementing 
the Fuzzy Delphi and Random Forest Importance meth-
ods, as well as additional results and sensitivity analyses.

4. RESULTS

4.1 Identification of dimensions and innovation capacity 
indicators

Table 2, summarizes the dimensions and indicators 
along with supporting literature.

The detailed presentation of the validated dimen-
sions and indicators establishes both a theoretical and a 
practical foundation for subsequent analysis. This analy-
sis focuses on the validation and prioritization of these 
elements through the use of the Fuzzy Delphi and Ran-
dom Forest methods.

4.2 Data collection and analysis

In this stage, 44 managers/experts contributed to the 
validation and prioritization of indicators and dimen-
sions, as outlined in Table 3.

4.3 Validation and ranking of the dimensions and indica-
tors using the Fuzzy Delphi method and Random Forest 
Importance

Stage 1 commenced with the Fuzzy Delphi method 
to evaluate the relevance of each indicator for measuring 
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innovation capacity in wineries. This assessment led to 
the exclusion of 38 indicators from various dimensions 
due to experts’ evaluations: 8 from R&D, 3 from SC), 4 
from ETE, 5 from PE, 5 from P/SI, 6 from SEI, 3 from 
MAD, and 4 from CFR. Consequently, 50 indicators 
were retained for further analysis in Stage 2, focusing on 
this capacity.

Details on the elimination of indicators using the 
Fuzzy Delphi technique can be found in the supplemen-
tary material. The validated indicators were then ranked 
according to the dimensions they belong to, with impor-
tance weights assigned using the random forest impor-
tance method. The results are depicted in Table 4 and 
Figure 2.

Analysis of Table 4, as depicted in Figure 2, reveals 
that the R&D dimension holds the highest significance 
(22.63%), followed by SEI (15.52%). Conversely, the 
dimensions deemed least important by experts are SC 
(4.28%) and MAD (1.60%). The overall mean accuracy 
of the model is 0.66, with a standard deviation (sd) of 
0.173, indicating moderate predictive performance with 
reasonable consistency across folds in the cross-valida-
tion process. A comparative analysis of accuracy between 
Rio Grande do Sul and other Brazilian states (SC, PR, 
and SE) was conducted. The mean accuracy for RS was 
0.67 (sd = 0.154), compared to 0.64 (sd = 0.172) for the 
other states. 

A t-test revealed no significant differences (p > 0.05), 
indicating that both groups have statistically similar 
accuracies. This demonstrates equivalent sensitivity in 
evaluating the stability of the rankings, reinforcing the 
robustness and applicability of the proposed framework 
across different regional contexts. It is important to rec-

Table 2. Dimensions and key indicators of innovation capacity in the wine industry.

Dimension Description of Dimension Key Indicators Supporting Authors

Research and 
Development

Research and Development refers 
to the deliberate efforts of an 
organization to create new or 
improved products

Number of R&D projects, 
partnerships, R&D budget %

Engelmann (2024) [73]; Doloreux 
& Lord-Tarte (2013) [74]; Alonso & 
Bressan (2014) [75]

Strategic Collaboration
Ability to form partnerships 
that enhance innovation and 
competitiveness

Number of partnerships, partnership 
satisfaction

Alonso & Bressan (2016) [75]; 
Corvello et al. (2023) [76]; Presenza 
et al. (2017) [77]

Employee Training and 
Engagement

Organizational structure and culture 
that foster employee participation 
and motivation

Training hours, promotion rates, job 
satisfaction

Deci & Ryan (2000) [78]; Rampa & 
Agogué (2021) [79]; Sánchez-García 
et al. (2023) [80]

Process Efficiency
Focuses on optimizing processes to 
reduce waste and improve resource 
utilization

Production cycle time, waste rate, 
energy efficiency

Alonso & Bressan (2014) [75]; 
Awogbemi et al. (2022) [81]; 

Product and Service 
Innovation

Creation of new products or 
enhancement of existing offerings

Number of new products, revenue 
from new products

Batistella et al. (2023) [82]; Castro et 
al. (2024) [83]

Sustainability and 
Environmental Initiatives

Adoption of eco-friendly practices to 
reduce environmental impact

Renewable energy use, emissions 
reduction, sustainable practices 
investment

Alonso & Bressan (2014) [75]; Kelley 
et al. (2022) [84]; Montalvo-Falcón et 
al. (2023) [85]

Market Adaptation and 
Diversification

Expansion into new markets and 
adaptation to changing consumer 
demands.

Number of new markets, revenue 
diversity, wine tourism

Alonso et al. (2023) [86]; Masset & 
Weisskopt (2024) [87]

Customer Feedback and 
Relationship

Importance of engaging with 
customers to inform innovation and 
foster loyalty

Customer satisfaction, retention rate, 
number of interactions

Mastroberardino et al. (2022) [88]; 
Cholez et al. (2023) [89]; 

Table 3. Absolute and relative frequencies of sociodemographic 
variables (n = 44).

Variables Categories n %

State Rio Grande do Sul (RS) 20 45.4
Santa Catarina (SC) 8 18.2
Paraná (PR) 8 18.2
Sergipe (SE) 8 18.2

Level of education Graduate education 3 6.8
Higher education 36 81.8
High school education 5 11.4

Age range (years) 18-35 12 27.3
36-55 28 63.6
> 55 4 9.1

Time in the role (years) ≤ 5 24 54.5
6-10 11 25.0
> 10 9 20.5
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Table 4. Relative importance of dimensions and indicators using the Random Forest Importance Method (Cross-Validation Process).

Dimension Indicator
Degree of 

importance (%) Accuracy

Dimension Indicator Mean SD

Research and Development 22.63 0.97 0.174
14 - Success rate of R&D projects, measured by the number of 
successfully completed projects relative to the total number of projects 
initiated

41.51

02 - Number of R&D projects executed internally 12.33
10 - Number of tests and experiments conducted to validate new ideas or 
prototypes 12.33

06 - Monetary value allocated to internal R&D activities during the year 10.91
16 - Number of low-cost innovations implemented (frugal innovations) 8.48
07 - Number of funding programs or grants obtained for R&D projects 6.36
05 - Number of new products launched 4.55
08 - Percentage of the R&D budget in relation to the company’s total 
budget 3.53

Sustainability and Environmental Initiatives 15.52 0.93 0.177
01 - Total energy consumption from renewable sources 72.77
04 - Percentage of total waste generated that is recycled or reused 18.33
03 - Total water consumption per unit of product produced 8.90

Product and Service Innovation 15.35 0.69 0.175
09 - Success rate of new products or services based on market acceptance 38,27
01 - Number of new services launched 15.50
03 - Revenue generated from new products or services 10.81
12 - Number of ongoing innovation projects 10.65
07 - Cost of developing new products or services 7.28
08 - Development time from conception to launch 5.37
15 - Number of products or services that meet new consumer needs 4.21
02 - Number of significantly improved products or services 3.90
16 - Environmental impact of new products or services (sustainability) 2.67
13 - Customer feedback on innovations (satisfaction and acceptance) 1.33

Customer Feedback and Relationship 14.61 0.86 0.240
06 - Percentage of complaints resolved during the first interaction with 
the customer 58.44

10 - Total number of customer interactions on social media platforms, 
including comments, likes, and shares 12.48

07 - Measure reflecting the likelihood of customers recommending the 
winery to others 10.66

05 - Total number of complaints received within a specific period 6.56
11 - Average time the company takes to respond to customer requests, 
measured in hours or days 4.33

04 - Percentage of customers who continue doing business with the 
winery year after year 3.92

09 - Percentage of potential customers (leads) that become buyers 3.61

(Continued)
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ognize the overlap between certain indicators across 
different dimensions. For example, Indicator 5 from the 
R&D dimension and Indicator 1 from the Product and 
Service Innovation dimension both assess aspects related 
to the development of new products or services. 

Nonetheless, these overlaps were retained based on 
recommendations from the systematic literature review, 
ensuring that the dimensions and indicators compre-
hensively captured the multifaceted nature of innova-
tion capacity. Notably, these indicators were confirmed 

Dimension Indicator
Degree of 

importance (%) Accuracy

Dimension Indicator Mean SD

Process Efficiency 13.75 0.54 0.145
13 - Number of customer complaints related to product quality 18.45
04 - Number of defects or reworks per batch 15.17
14 - Percentage of production orders completed without incidents 14.54
02 - Production cost per unit 12.75
06 - Raw material waste rate 11.80
03 - Rate of production capacity utilization 7.11
10 - Employee satisfaction index with operational processes 5.73
12 - On-time delivery rate 5.44
01 - Average production cycle time 4.64
08 - Response time to failures or breakdowns 3.33
09 - Maintenance cost as a percentage of production cost 1.04

Employee Training and Engagement 12.26 0.48 0.108
07 - Percentage of employees participating in engagement activities 
organized by the company

40.36

08 - Frequency and results of performance evaluations that include 
feedback from peers and supervisors

27.53

03 - Percentage of employees who remain with the company for a 
specified period

17.59

06 - Frequency of unexcused absences from work 14.52

Strategic Collaborations 4.28 0.39 0.145
06 - Measure of the geographical reach of partnerships, including local, 
national, and international partners

46.25

05 - Analysis of revenue growth directly attributable to established 
partnerships

33.49

02 - Indicators of innovations or process/product improvements 
introduced in the winery

20.26

Market Adaptation and Diversification 1.60 0.39 0.194
01 - Number of new geographic markets or consumer segments reached 43.07
05 - Amount invested in research activities to better understand 
consumer needs and preferences

30.07

03 - Total number of different product types or product lines offered by 
the winery

26.86

Table 4. (Continued).
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during the fuzzy Delphi phase, further validating their 
relevance within the framework. It is also worth noting 
that within the R&D dimension, this indicator ranked 
in position 7 (8.48 degree of importance), while in the 
Product and Service Innovation dimension, it ranked in 
position 2 (15.09 degree of importance). 

This distinction highlights the perceived greater 
significance of the indicator for Product and Service 
Innovation compared to R&D, an observation that 
should be taken into account when analyzing data and 
discussing the findings. Such nuances underscore the 
need for careful interpretation of overlapping indicators 
to better understand their relative importance within 
different dimensions and their contribution to the over-
all framework. 

These nuances emphasize the need for a meticulous 
analysis of the data and findings. Figure 2 illustrates the 
performance evaluation of the dimensions in assessing 
innovation capacity, providing a visual representation of 
their respective roles within the framework.

5. DISCUSSION

The discussion of the results underscores the sig-
nificance of each dimension in evaluating the innova-
tion capacity of Brazilian wineries. Furthermore, R&D 
is identified as the most critical factor, accounting for 
22.63% of the overall importance. R&D enhances inno-
vation by developing new products, grape varieties, and 
advanced winemaking techniques. Indicators of R&D 
capacity include the number of projects, collaborations 
with research institutions, and budget allocations, which 
are central to improving product quality and production 

efficiency, crucial for maintaining competitiveness in the 
wine sector [73-75,90,91].

Sustainability and environmental initiatives repre-
sent 15.35% of the innovation capacity, highlighting the 
importance of eco-innovation in the industry. Wineries 
investing in sustainable practices, such as using renew-
able energy and reducing emissions, appeal to environ-
mentally conscious consumers, thereby enhancing their 
market image and consumer loyalty. The significance of 
sustainability in influencing purchasing decisions has 
already been reported in the literature, making SEI a key 
factor in innovation [75,88,92]. 

Product and service innovation accounts for 15.52% 
importance, emphasizing the adoption of new technolo-
gies and procedures to enhance wine quality and pro-
duction processes, meeting consumer demands and 
maintaining market differentiation [83,85,93]. As for 
CFR and PE, they collectively contribute 28.36% to the 
innovation capacity; CFR constituting 14.61%, highlights 
the role of strong customer relationships and feedback 
in guiding innovation and building brand loyalty, with 
digital tools and wine tourism as strategies for improv-
ing customer interactions [88,89,94,95]. PE, constituting 
13.75% of the innovation capacity, focuses on operation-
al efficiency through waste reduction and energy effi-
ciency, contributing to sustainability and cost reduction 
[75,80,96,97].

While EEF, SC, and MAD are considered less criti-
cal, with a combined importance of 18.14%, they are 
essential for sustaining innovation. Hence, EEF boosts 
employee productivity and creativity [79,98,99], SC ena-
bles partnerships that provide new knowledge and mar-
kets, and MAD allows for the diversification of offerings 
and reduces market dependence, ensuring resilience 

Figure 2. Ranking of the dimensions according to their degree of importance.
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[76,100]. Overall, this study highlights the interconnect-
edness of these dimensions in driving the innovation 
capacity of Brazilian wineries, providing a comprehen-
sive framework for assessing and improving their com-
petitive position in the market.

The integration of emerging technologies, such 
as artificial intelligence (AI), presents transformative 
opportunities to enhance wineries’ capacity for innova-
tion. AI-driven tools can optimize viticulture processes 
by analyzing soil conditions, predicting climate impacts, 
and automating harvest schedules, thereby increasing 
efficiency and sustainability. For example, predictive 
analytics can identify optimal planting and harvesting 
times, reducing waste and improving yield quality. Addi-
tionally, AI-powered marketing tools enable wineries to 
adapt their product offerings based on consumer prefer-
ences, leveraging big data to refine strategies and expand 
market reach.

Beyond operational improvements, these technolo-
gies also promote innovation in product development 
and customer engagement. For instance, machine learn-
ing algorithms can analyze global wine trends to iden-
tify market gaps, inspiring the creation of unique blends 
that meet emerging consumer demands. Virtual and 
augmented reality technologies can enhance wine tour-
ism experiences by providing interactive vineyard tours 
or immersive narratives about the winemaking pro-
cess. By adopting these technologies, wineries not only 
increase their competitive edge but also strengthen their 
ability to innovate in a rapidly evolving industry land-
scape.

5.1 Limitations, potential biases in the methodology, and 
future directions

This study validates metrics for assessing the inno-
vation capacity of Brazilian wineries, emphasizing their 
relevance for competitiveness and sustainability. Using 
the Fuzzy Delphi and Random Forest methods, 8 dimen-
sions and 50 key indicators were prioritized, with R&D, 
Sustainability, and Product and Service Innovation iden-
tified as the most influential. Secondary dimensions, 
such as Customer Feedback and Process Efficiency, also 
play significant roles in enhancing operations and foster-
ing customer-centric innovation.

While comprehensive, the study acknowledges cer-
tain limitations. First, the regional focus on Rio Grande 
do Sul may limit the direct applicability of the findings 
to other regions with differing characteristics. Second, 
challenges arose during data collection, particularly with 
managers whose primary focus lies on operational man-
agement, potentially constraining the depth of respons-

es. Additionally, despite the robustness of the methodol-
ogy, potential biases exist, notably the reliance on expert 
judgments, which may introduce variations influenced 
by individual experiences and perceptions.

Nevertheless, the findings present a versatile frame-
work that can be adapted to other agricultural and bev-
erage industries, particularly in emerging markets that 
face similar sustainability and competitiveness challeng-
es. Aligned with global trends, such as sustainable prac-
tices, consumer-driven innovation, and digital transfor-
mation, this research offers valuable insights to advance 
innovation strategies across diverse contexts worldwide.

Future research should aim to address these limita-
tions by expanding the scope to include other regions 
and incorporating a broader range of stakeholders to 
refine the understanding of innovation dynamics in 
the wine sector. Employing alternative methods, such 
as Fuzzy AHP, CRITIC, Shannon Entropy, or Fuzzy 
DEMATEL, could complement the analysis by assign-
ing importance weights and establishing relationships 
among dimensions and indicators, thereby providing 
deeper insights into critical innovation factors.

Furthermore, advanced statistical techniques, such 
as Principal Component Analysis (PCA) or Factor Anal-
ysis, could be applied to validate the proposed dimen-
sions and group indicators. However, these methods 
would require a larger sample size, enabling broader 
generalization and applicability of the results to other 
sectors. Expanding research in this direction would con-
tribute significantly to the evolving discourse on innova-
tion capacity and its role in organizational competitive-
ness and sustainability.

6. FINAL CONSIDERATIONS

The research aimed to identify and validate met-
rics for assessing the innovation capacity of Brazilian 
wineries. It developed a comprehensive framework that 
includes multiple dimensions vital for the competitive-
ness and sustainability of the sector. Key dimensions 
identified were R&D, sustainability and environmental 
initiatives, and product and service innovation. These 
dimensions play a crucial role in enhancing product 
quality and operational efficiency. 

Investment in R&D enables wineries to innovate in 
viticulture and winemaking, leading to new grape varie-
ties, wine types, and more efficient production processes. 
Consequently, this supports product diversification and 
differentiation, establishing a unique market identity and 
boosting competitiveness. Sustainability initiatives, such 
as using renewable energy and recycling, appeal to envi-
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ronmentally conscious consumers, allowing wineries to 
enhance their public image and attract eco-friendly cus-
tomers. Incorporating product and service innovation 
with sustainable practices helps wineries stay competi-
tive and contribute to environmental protection. 

Furthermore, our findings also highlight the sig-
nificance of intermediate dimensions, such as customer 
feedback and relationships and process efficiency, in 
driving customer-centric innovation and maintaining 
operational efficiency. These dimensions facilitate con-
tinuous improvement through customer insights, which 
are essential for retaining loyalty, adapting to evolving 
consumer preferences, and ensuring cost-efficient pro-
duction processes. Although receiving less emphasis, 
dimensions such as employee engagement and train-
ing, strategic collaborations, and market adaptation and 
diversification are equally critical for fostering a robust 
innovation ecosystem. Neglecting these aspects could 
compromise wineries’ resilience and adaptability to 
dynamic market conditions.

The methodologies employed in this study – specifi-
cally the Fuzzy Delphi and Random Forest Importance 
techniques – demonstrate significant relevance in assess-
ing innovation capacity. By combining expert valida-
tion with machine learning-based prioritization, these 
methods provide a rigorous and adaptable framework 
for identifying and evaluating key innovation indicators. 
Their flexibility enables application across sectors and 
regions, offering valuable insights into strategic innova-
tion practices beyond the wine industry.

This methodological approach ensures both rigor 
and practical applicability, contributing to the develop-
ment of actionable metrics that guide decision-makers in 
enhancing organizational competitiveness and sustain-
ability. Moreover, these techniques validate dimensions 
and indicators tailored to the wine industry, establish-
ing a solid foundation for future research. Managers can 
leverage these insights to refine innovation strategies and 
enhance competitive performance, while policymakers 
can utilize the findings to inform innovation policies 
and foster sustainable development across industries.

Future research should incorporate longitudi-
nal analyses to evaluate the long-term sustainability of 
innovations. Additionally, exploring the role of emerg-
ing technologies, such as artificial intelligence and the 
Internet of Things (IoT), in driving innovation within 
the wine sector is recommended. While this study focus-
es on Rio Grande do Sul, future investigations should 
extend to other Brazilian states and emerging viticul-
ture regions worldwide to achieve a more comprehensive 
understanding of innovation challenges and opportuni-
ties in the global wine industry.
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SUPPLEMENTARY MATERIAL (APPENDIX)

Table 1. Selection of Innovation Capacity Indicators Using the Fuzzy Delphi Technique.

Dimension Values

Indicator Fuzzy Weight Defuzzification Decision

1 - Research and Development
Decision Value 0.593

1 - Total number of employees dedicated exclusively to R&D (0.10, 0.60, 0.90) 0.534 Excludes
2 - Number of R&D projects executed internally (0.30, 0,74, 0,90) 0.648 Includes
3 - Percentage of R&D activities conducted through external sources in relation to total R&D 
activities (0,10, 0,56, 0,90) 0.520 Excludes

4 - Number of R&D projects conducted in collaboration with other companies (0,10, 0,56, 0,90) 0.553 Excludes
5 - Number of new products launched (0,30, 0,56, 0,90) 0.634 Includes
6 - Monetary value allocated to financing internal R&D activities during the year (0,30, 0,56, 0,90) 0.648 Includes
7 - Number of funding programs or grants obtained for R&D projects (0,30, 0,56, 0,90) 0.647 Includes
8 - Percentage that the R&D budget represents in relation to the company’s total budget (0,30, 0,56, 0,90) 0.644 Includes
9 - Number of prototypes developed for market testing (0,10, 0,56, 0,90) 0.546 Excludes
10 - Number of tests and experiments conducted to validate new ideas or prototypes (0,30, 0,56, 0,90) 0.639 Includes
11 - Number of market studies conducted to guide R&D activities (0,10, 0,56, 0,90) 0.572 Excludes
12 - Monthly frequency of systematic brainstorming sessions or other idea generation 
techniques (0,10, 0,56, 0,90) 0.523 Excludes

13 - Number of analyses conducted to understand the technological and competitive 
environment (0,10, 0,56, 0,90) 0.558 Excludes

14 - R&D project success rate, measured by the number of successfully completed projects in 
relation to the total number of projects initiated (0,30, 0,56, 0,90) 0.640 Includes

15 - Number of patents or intellectual property registrations applied for (0,10, 0,56, 0,90) 0.558 Excludes
16 - Number of low-cost innovations implemented (frugal innovations) (0,30, 0,56, 0,90) 0.626 Includes

2 - Strategic Collaborations
Decision Value 0.610

1 - Number of formal partnerships the winery maintains with other companies, research 
institutions, distributors, or local producers (0.10, 0.75, 0.90) 0.583 Excludes

2 - Indicators of innovations or process/product improvements introduced in the winery (0.30, 0.75, 0.90) 0.651 Includes
3 - Level of satisfaction of the winery with each of its strategic partners, usually through 
surveys or direct feedback (0.10, 0.74, 0.90) 0.580 Excludes

4 - Average duration in months that strategic partnerships are maintained (0.10, 0.67, 0.90) 0.556 Excludes
5 - Analysis of revenue growth directly attributable to established partnerships (0.30, 0.69, 0.90) 0.632 Includes
6 - Measure of the geographical reach of partnerships, including local, national, and 
international partners (0.30, 0.77, 0.90) 0.656 Includes

3 - Employee Training and Engagement
Decision Value 0.560

1 - Number of employees participating in training programs relative to the total number of 
employees (0.10, 0.62, 0.90) 0.539 Excludes

2 - Results of employee satisfaction surveys conducted periodically (0.10, 0.58, 0.90) 0.528 Excludes
3 - Percentage of employees who remain with the company for a specified period (0.10, 0.68, 0.90) 0.560 Includes
4 - Annual average hours of training per employee (0.10, 0.59, 0.90) 0.531 Excludes
5 - Proportion of employees who received a promotion in the last year (0.10, 0.46, 0.90) 0.485 Excludes
6 - Frequency of unexcused absences from work (0.30, 0.73, 0.90) 0.642 Includes
7 - Percentage of employees participating in engagement activities organized by the company (0.30, 0.70, 0.90) 0.635 Includes
8 - Frequency and results of performance evaluations that include feedback from peers and 
supervisors (0.10, 0.68, 0.90) 0.560 Includes

(Continued)
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Dimension Values

Indicator Fuzzy Weight Defuzzification Decision

5 - Process Efficiency
Decision Value 0.640

1 - Average production cycle time (0.3, 0.73, 0.90) 0.645 Includes
2 - Production cost per unit (0.3, 0.81, 0.90) 0.670 Includes
3 - Rate of production capacity utilization (0.3, 0.77, 0.90) 0.657 Includes
4 - Number of defects or reworks per batch (0.3, 0.75, 0.90) 0.650 Includes
5 - Energy efficiency in production (0.1, 0.73, 0.90) 0.578 Excludes
6 - Raw material waste rate (0.3, 0.78, 0.90) 0.661 Includes
7 - Percentage of automated processes (0.1, 0.65, 0.90) 0.551 Excludes
8 - Response time to failures or breakdowns (0.3, 0.74, 0.90) 0.648 Includes
9 - Maintenance cost as a percentage of production cost (0.3, 0.77, 0.90) 0.657 Includes
10 - Employee satisfaction index with operational processes (0.3, 0.72, 0.90) 0.640 Includes
11 - Number of process improvements implemented per year (0.3, 0.70, 0.90) 0.632 Excludes
12 - On-time delivery rate (0.5, 0.83, 0.90) 0.742 Includes
13 - Number of customer complaints related to product quality (0.5, 0.82, 0.90) 0.739 Includes
14 - Percentage of production orders completed without incidents (0.3, 0.76, 0.90) 0.653 Includes
15 - Average time for production line changeover or equipment adjustment (0.1, 0.66, 0.90) 0.553 Excludes
16 - Efficiency in the use of water and other critical inputs (0.1, 0.71, 0.90) 0.571 Excludes

6 - Product/Service Innovation
Decision Value 0.633

1 - Number of new services launched (0.30, 0.73, 0.90) 0.645 Includes
2 - Number of significantly improved products or services (0.30, 0.75, 0.90) 0.651 Includes
3 - Revenue generated from new products or services (0.30, 0.77, 0.90) 0.657 Includes
4 - Percentage of revenue from products or services launched in the last 3 years (0.10, 0.70, 0.90) 0.568 Excludes
5 - Number of disruptive innovations introduced to the market (0.30, 0.67, 0.90) 0.624 Excludes
6 - Number of patents or intellectual property registrations obtained (0.10, 0.64, 0.90) 0.548 Excludes
7 - Cost of developing new products or services (0.30, 0.75, 0.90) 0.650 Includes
8 - Development time from conception to launch (0.30, 0.71, 0.90) 0.636 Includes
9 - Success rate of new products or services based on market acceptance (0.30, 0.77, 0.90) 0.656 Includes
10 - Number of strategic partnerships focused on product/service innovation (0.30, 0.69, 0.90) 0.628 Excludes
11 - Total investment in research and development activities (0.30, 0.72, 0.90) 0.641 Includes
12 - Number of ongoing innovation projects (0.30, 0.71, 0.90) 0.636 Includes
13 - Customer feedback on innovations (satisfaction and acceptance) (0.30, 0.79, 0.90) 0.664 Includes
14 - Adoption rate of emerging technologies in production processes (0.10, 0.64, 0.90) 0.546 Excludes
15 - Number of products or services that meet new consumer needs (0.50, 0.78, 0.90) 0.728 Includes
16 - Environmental impact of new products or services (sustainability) (0.30, 0.74, 0.90) 0.648 Includes

7 - Sustainability and Environmental Initiatives
Decision Value 0.567

1 - Total energy consumption from renewable sources (0.10, 0.72, 0.90) 0.572 Includes
2 - Amount of greenhouse gas (GHG) emissions reduction compared to previous periods (0.10, 0.68, 0.90) 0.559 Excludes
3 - Total water consumption per unit of product produced (0.30, 0.76, 0.90) 0.653 Includes
4 - Percentage of total waste generated that is recycled or reused (0.10, 0.74, 0.90) 0.578 Includes
5 - Total number of ecological or sustainability certifications acquired, such as ISO 14001, 
LEED certification (Leadership in Energy and Environmental Design), etc. (0.10, 0.64, 0.90) 0.547 Excludes

6 - Value invested in technologies or practices that promote sustainability (0.10, 0.68, 0.90) 0.561 Excludes
7 - Total initiatives conducted in partnership with environmental NGOs or other entities for 
environmental conservation (0.10, 0.63, 0.90) 0.542 Excludes

8 - Life cycle assessment of new products to determine their environmental impact (0.10, 0.68, 0.90) 0.559 Excludes
9 - Number of training hours provided to employees on sustainable practices (0.10, 0.59, 0.90) 0.530 Excludes

Table 1. (Continued).
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Dimension Values

Indicator Fuzzy Weight Defuzzification Decision

8 - Market Adaptation and Diversification
Decision Value 0.640

1 - Number of new geographic markets or consumer segments reached (0.30, 0.75, 0.90) 0.648 Includes
2 - Proportion of total revenue coming from recently launched products or new markets (0.30, 0.70, 0.90) 0.633 Excludes
3 - Total number of different product types or product lines offered by the winery (0.30, 0.76, 0.90) 0.652 Includes
4 - Average time between identifying a new market trend and introducing a corresponding 
product or service (0.30, 0.70, 0.90) 0.634 Excludes

5 - Amount invested in research activities to better understand consumer needs and 
preferences (0.30, 0.72, 0.90) 0.641 Includes

6 - Proportion of revenue from sales outside the domestic market (0.30, 0.69, 0.90) 0.630 Excludes
9 - Customer Feedback and Relationship
Decision Value 0.656

1 - Average customer satisfaction score received through regular surveys (0.30, 0.76, 0.90) 0.654 Excludes
2 - Percentage of customer feedback responded to within a specified timeframe (0.30, 0.77, 0.90) 0.655 Excludes
3 - Monthly number of customer interactions per period (0.30, 0.76, 0.90) 0.652 Excludes
4 - Percentage of customers who continue doing business with the winery year after year (0.50, 0.83, 0.90) 0.744 Includes
5 - Total number of complaints received within a specific period (0.30, 0.77, 0.90) 0.658 Includes
6 - Percentage of complaints resolved during the first interaction with the customer (0.30, 0.79, 0.90) 0.664 Includes
7 - Measure reflecting the likelihood of customers recommending the winery to others (0.50, 0.86, 0.90) 0.753 Includes
8 - Count of loyalty programs offered and the number of active customers in those programs (0.10, 0.69, 0.90) 0.562 Excludes
9 - Percentage of potential customers (leads) that become buyers (0.30, 0.77, 0.90) 0.658 Includes
10 - Total number of customer interactions on social media platforms, including comments, 
likes, and shares (0.10, 0.68, 0.90) 0.560 Includes

11 - Average time the company takes to respond to customer requests, measured in hours or 
days (0.30, 0.77, 0.90) 0.658 Includes

Glossary of technical terms used in data analysis

Fuzzy Delphi Method
A refinement of the traditional Delphi method that 
incorporates fuzzy logic to handle uncertainties in 
expert opinions. It is widely used for achieving consen-
sus on complex issues by analyzing linguistic variables 
through triangular fuzzy numbers.

Triangular Fuzzy Numbers
A mathematical representation of uncertainty in the 
Fuzzy Delphi method, defined by three points: lower 
limit, most probable value, and upper limit.

Random Forest Importance (RFI)
A machine learning technique that uses multiple deci-
sion trees to rank features (dimensions or indicators) 
based on their importance in predicting outcomes, cal-
culated through measures such as impurity reduction.

Bootstrapping
A statistical technique used in the Random Forest meth-
od, involving repeated sampling with replacement to 
train multiple decision trees, enhancing robustness and 
accuracy.

Gini Impurity
A metric used in decision trees to measure the impuri-
ty or diversity of a node, indicating how well the node 
splits the data into distinct classes.

Defuzzification
The process of converting fuzzy numbers into crisp val-
ues to make them interpretable for decision-making or 
ranking purposes.

Importance Weights
Quantitative measures assigned to dimensions or indica-
tors based on their relative significance in explaining or 
predicting outcomes, derived from the Random Forest 
model.

Cross-Validation
A statistical method for evaluating a model’s perfor-
mance by partitioning the data into multiple subsets 
(folds). The model is trained on k-1 subsets and tested 
on the remaining subset, rotating this process through 
all folds. The results are averaged to estimate the model’s 
generalizability and stability.

Table 1. (Continued).
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Abstract. The wine industry faces distinctive supply chain challenges, including high 
product variety, export market fragmentation, and seasonal production, all of which 
contribute to demand uncertainty. Importantly, this uncertainty is not only external-
ly driven but also amplified by tactical and operational decisions – such as labeling, 
bottling strategies, and product customization – that increase complexity. This study 
presents a product classification methodology based on demand behavior to improve 
decision-making in inventory management. Using a case study of three Chilean winer-
ies located in the Central Valley, we compare the traditional ABC classification – com-
monly used in ERP systems – with a quantitative model that incorporates demand 
variability. The proposed approach enables segmenting products according to average 
demand and variability, offering clearer insights for setting differentiated service lev-
els, inventory policies, and forecasting strategies. The findings show that the demand 
uncertainty-based classification provides more effective support for supply chain deci-
sion-making than conventional methods. The model has also demonstrated applicabil-
ity beyond finished goods, such as in-process wine and critical inputs like corks and 
bottles. This research contributes empirical evidence to close the gap between theory 
and practice, providing a replicable tool for product segmentation in wine and other 
industries facing demand complexity.

Keywords: demand uncertainty, wine supply chain, production and inventory man-
agement, product classification, wine industry.

1. INTRODUCTION

The wine industry faces distinctive supply chain challenges that are 
shaped by factors such as seasonal production, market volatility, export 
dependency, and regulatory frameworks. These dynamics make inventory 
planning and demand forecasting particularly complex, especially in export-
oriented wine-producing countries like Chile. According to [1], vineyards in 
Chile’s Central Valley exhibit diverse economic performance linked to their 
operational management and exposure to international markets. Moreover, 
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[2] show that climate variability adds a further layer of 
uncertainty to the sector, influencing both production 
volume and quality.

Despite growing research on supply chain resilience 
in the wine industry [3], few studies have addressed how 
demand-side uncertainty impacts inventory classifica-
tion and decision-making. Most prior work has focused 
on managing supply-related uncertainty or improving 
vineyard operations. For instance, [3] explore strate-
gic responses to supply disruptions, while [4] examine 
the adoption of Lean Six Sigma in Italian wineries to 
enhance supply chain performance under regulatory and 
environmental pressure.

Previous studies have raised the need for further 
research into new approaches to uncertainty modeling, 
to obtain new approaches to production planning and 
control to manage uncertainty within each supply chain 
company, the incorporation of all types of uncertainty in 
an integrated manner, and the development of empiri-
cal work comparing different modeling approaches with 
real case studies [5]. In addition, [6] emphasizes the need 
to conduct empirical research on the uncertainties that 
occur in a particular industrial context and the most 
effective management actions in reducing one or more of 
the key uncertainties.

Uncertainty impacts production practices and sup-
ply chain performance [7]. Given the potential problems, 
interest in supply chain decisions that take uncertainty 
and risk into account has increased [8,9]. 

However, the application of quantitative classifica-
tion techniques that explicitly incorporate demand vari-
ability - particularly in the context of inventory man-
agement - remains limited in wine economics literature. 
Traditional ABC classification is widely used in Enter-
prise Resource Planning (ERP) systems, yet it fails to 
account for volatility in demand patterns. This omission 
can hinder the efficiency of inventory allocation in win-
eries that handle a diverse portfolio of products across 
domestic and export markets.

This paper addresses this gap by proposing a clas-
sification approach based on demand uncertainty and 
comparing it with the traditional ABC method. Using a 
case study of three Chilean wineries, we assess the effec-
tiveness of a variability-driven model for categorizing 

products and guiding inventory decisions. Our findings 
aim to inform winery managers and supply chain prac-
titioners of new tools that support operational efficiency 
in the face of fluctuating demand. By contextualizing 
the research within the wine industry and referencing 
sector-specific studies, we contribute to bridging the the-
oretical and practical knowledge on inventory manage-
ment under uncertainty.

Product classification should be part of a compre-
hensive inventory management system. Figure 1 shows 
an adaptation of the 4-stage model proposed by [10]. This 
research focuses on the first stage of product classification.

Our work focuses on showing the contrast of empiri-
cal use with theoretical techniques and we seek to con-
tribute to closing the gap between theoretical research 
on supply chain uncertainty management and practice. 

2. LITERATURE REVIEW

In this literature review we go through quantitative 
methods for classifying products in order to tailor supply 
chain operational decisions.

A supply chain is composed of all parties involved, 
directly or indirectly, to satisfy a customer’s order. The 
supply chain includes not only the manufacturer and 
suppliers, but also transporters, distributors, retailers, 
and even the customers themselves, as shown in Figure 
2. A supply chain is dynamic and involves the constant 
flow of information, products, and money between dif-
ferent stages. The primary purpose of any supply chain 
is to satisfy customer needs, and in the process, generate 
a profit for itself. The success of a supply chain should be 
measured in terms of its profitability rather than profit at 
an individual stage [11–13]. 

All processes in a supply chain fit into two categories 
in relation to end-customer demand: push or pull. Pull 
processes produce make to order, while push processes 
initiate execution in anticipation of customer orders 
based on a forecast and produce make to stock [14,15] 

Global supply chain optimization is difficult because 
it needs to be designed and operated in which several 
factors contribute to uncertainty, including: 1. Matching 
supply and demand is a major challenge because produc-

Figure 1. Integrated inventory management model. Source: Adapted from [10].
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tion levels need to be committed well before demand is 
realized. 2. Inventory levels and order backlogs fluctuate 
considerably throughout the supply chain. 3. Forecasting 
does not solve the problem. 4. Demand is not the only 
source of uncertainty; lead times, manufacturing yields, 
transportation times, and component availability are 
also sources of uncertainty [16,17].

Supply chain uncertainty refers to decision mak-
ing in which the decision maker does not know defini-
tively what to decide because he/she is confused about 
the objectives; lacks information about the supply chain 
or its environment; lacks information processing capa-
bilities; cannot accurately predict the impact of possible 
control actions; or lacks effective control actions [18].

It has been suggested that demand uncertainty and 
implied demand uncertainty represent distinct con-
cepts [11]. Demand uncertainty reflects the uncertainty 
of customer demand for a product. Implicit demand 
uncertainty is that resulting from the way the customer 
orders: if you serve only urgent orders, you will have a 
higher implicit uncertainty than if you deliver with long 
lead times. Uncertainty generates complexity in the sup-
ply chain, tends to increase inventory and propagates 
through the supply network [19,20]. Demand uncertainty 
is particularly important and tends to reduce profits in 
the supply chain [21].

It is expected that supply chain planning methods 
that do not include uncertainty will underperform those 
that do [22]. Both linear and circular supply chains must 
take uncertainty into account in their management [23]. 

Recent contributions in the wine industry have 
highlighted the importance of integrating sector-specific 
dynamics into supply chain analysis. The value of pro-
cess improvement methodologies such as Lean Six Sigma 
in Italian wineries has been demonstrated [4], while pre-
paredness for disruptions – a growing concern under 
increased climate volatility – has been addressed by [3] 
and [2]. Additionally, the influence of vineyard manage-
ment strategies and environmental variability on perfor-
mance in Chilean wine production has been explored in 
greater depth [1]. However, most of these studies have 
emphasized supply-side uncertainties and strategic resil-
ience rather than the operational challenges linked to 
demand volatility.

Supply chain uncertainty management models are 
classified into 3: strategic, tactical, and operation [24,25]. 

The strategy time horizon is several years and decides 
the configuration of the supply chain, how resources 
will be allocated, and what processes each stage will per-
form [26,27]. The planning or tactical horizon is from 
one quarter to one year and includes demand forecasts, 
deciding which markets will be supplied from which 
locations, manufacturing outsourcing, inventory policies, 
timing, promotions and pricing. Planning also includes 
decisions regarding demand uncertainty, exchange rate, 
and competition [28,29]. The time horizon of the opera-
tion is daily or weekly, in this phase decisions are made 
regarding customer orders, allocating inventories or pro-
duction to orders, setting order delivery dates, defining 
pick lists for a warehouse, assigning orders to shipments, 
establishing delivery schedules, etc. [30,31].

Supply chain demand uncertainty models can also 
be classified into qualitative and quantitative models 
according to the solution methodology [32]. And they 
can be classified by source of uncertainty: demand, sup-
ply and production processes [22,33]. 

Supply chain planning models under uncertain-
ty have been studied [23], but they are not commonly 
related to product classification [22]. Inventory produc-
tion planning and control systems classify products into 
those with independent or dependent demand. Finished 
products have independent demand, that which comes 
from customers and needs to be forecast. Raw materials 
and in-process products have dependent demand, and 
the demand is calculated based on the production of fin-
ished products [34,35]. 

The need to link product classification with inven-
tory management systems in an integrated way has been 
raised in the literature [10,36].

A literature review of product classification based on 
various factors is presented in [37]. In particular, classi-
fications can rely on either judgment-based (qualitative) 
or statistical (quantitative) techniques. The quantitative 
approaches include ABC classification and two-dimen-
sional graphical matrices (2×2).

Among the quantitative classifications, the ABC 
classification is the most widespread as it is part of inte-
grated ERP systems. This classification is based on the 
Pareto Principle, also known as the 80/20 rule, and 
was originally used to classify goods according to their 
annual demand. To calculate it, the annual demand is 
calculated and multiplied by the cost. Class A goods 

Figure 2. Supply chain. Source: Elaborated by the author.
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have 80% of the annual volume in money and account 
for 20% of the goods; Class B goods account for 15% of 
the annual volume in money and account for 30% of the 
goods; Class C accounts for 5% of the annual volume in 
money and comprises about 50% of the goods [38,39]. 
Multiple factors are considered for using ABC as annual 
usage value, e.g., average consumption, annual failures, 
and lead time [40].

The use of two-dimensional graphical matrices 
(2×2) in product classification is discussed in [37], ref-
erencing their application to spare parts [41,42] and 
to manufactured products [43]. Additionally, a similar 
matrix-based approach has been identified in the work of 
another author [44].

A 2×2 matrix-based quantitative classification meth-
od grounded in demand uncertainty was applied to a 
Chilean winery case in [45], demonstrating its superiority 
over traditional qualitative approaches such as those pro-
posed by [46] and [47]. This study validates the useful-
ness of variability-based product classification models for 
supporting different production stages within a winery.

This quantitative method by [43,44] uses a two-
dimensional matrix and allows measuring demand 
uncertainty. The two dimensions are the average daily 
sale in units and the variability index: 

 is the average daily sales in logarithmic scale
IV (variability index) = σ /  is the standard deviation of 
the article in demand divided by the average sale.

Four product categories are identified:
– Basic: products with high volume demand and low 

variability. These are stable, predictable items, and 
in the case of finished products, they provide the 
greatest amount of income to the company.

– Complementary: products with low demand volume 
and low variability. They are also stable items and, 
in the case of finished products, provide low rev-
enues on a regular basis.

– High risk: products with high volume demand and 
high variability.

– Intermittent: products with low demand volume but 
high variability.
The variability index is also known in the literature 

as coefficient of variability (CV) or (CoV) as an indicator 
to measure demand uncertainty [48,49]. 

3. MATERIAL AND METHODS

In this research we use the case study method. [50] 
has posited that the case method is one of the most pow-
erful methods in operations management research and 
has contributed from the development of lean manufac-
turing theory to manufacturing strategy.

We use the structure proposed by [50] to describe 
the methodology:
1. When to use case study research: the purpose of this 

research is to contribute to the testing of theory.
2. The research framework: In an inventory management 

system we focus on the product classification stage. 
We seek to identify whether the quantitative method 
of [43,44] which is based on demand uncertainty is 
better than other quantitative models such as ABC.

3. Choice of case: The case studies three wineries in 
Chile. The type of case would be retrospective.

4. Development of research instruments and protocols: 
Semi-structured interviews, meetings, visits to bottling 

Figure 3. Product categorization by demand uncertainty. Source: [44].
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facilities and wineries, and document analysis were 
designed for data collection. Also conduct data analy-
sis of product sales transactions to obtain information 
for the quantitative model. The performance of the 
methods would be determined by user acceptance.

5. Conducting field research: The primary contact was 
the operations manager. The main informants were 
the head of planning, the production planners, and 
the operations manager.

6. Documentation and data coding: The first step 
was to identify the methods used by the company. 
In section 3.2 quantitative method selection, we 
explained how the quantitative methods were select-
ed and applied to test their performance. We worked 
on Excel sheets.

7. Analysis. The analysis and its results were validated 
by the head of planning and the operations manager. 
In section 5. Discussion we compare the results of 
the 3 vineyards.

3.1 Case description

The three wineries selected for this study are locat-
ed in Chile’s Central Valley, which is recognized as the 
country’s most important wine-producing region, both in 
terms of volume and international projection. This area 
concentrates a significant share of vineyard surface and 
export-oriented production, making it a strategic refer-
ence for understanding the operational and commercial 
dynamics of the Chilean wine industry [1]. The selected 
wineries represent diverse business models within this 
region – ranging from mid-sized exporters to producers 
with differentiated product portfolios – allowing us to 
examine how demand uncertainty affects inventory clas-
sification across different contexts within a shared geo-
graphical and market environment. We will call them 
wineries V1, V2 and V3 in order of SKU number.

The supply chain of a winery includes different stag-
es: an agricultural stage for grape production, an oenol-
ogy stage to produce wine from different grape varieties, 
a production stage for bottling the wine, domestic distri-
bution or export, retail sales and the customer. 

The vineyards own part of the grape production, win-
emaking, bottling production and finished product cellars; 
they do not own foreign distribution centers or retail sales. 

The winemaking follows the production strategy 
make-to-stock because the wine needs to rest in barrels 
and because there are relatively few vines. Bottling follows 
a make-to-stock method for domestic sales and make-to-
order for exports. For exports it is not possible to produce 
make-to-stock because international sales are very frag-
mented, and the product label is not standardized for the 

countries due to legal regulations related to the alcohol 
content allowed by the countries. The bottling and win-
emaking plants are located near the grape fields south of 
Santiago. Export shipments are made through the ports of 
Valparaíso and San Antonio about 115 km west of Santiago.

In this case we focus on the production of bottling for 
export. Supply chain management is concerned with deter-
mining the supply and production levels and inventories of 
raw materials, subassemblies at the different levels of the 
given bill of materials (BOM) [51]. The finished products 
use wine, bottle, cork, and label as the main raw materials 
as shown in Figure 4. All inputs except the label are kept in 
stock. The label must be printed when the customer’s order 
arrives. Since there are different presentation formats (750 
ml, 375 ml bottles, etc.), 9-liter cases are used as the equiv-
alent unit of measure to consolidate production.

There are different types of wineries, some of which 
are dedicated to the mass market (with varietal and 
reserve wines) and other boutique wineries dedicated to 
niche markets (with reserve and icon wines). The com-
panies in this case were dedicated to mass consumption.

The methods are not universally applicable so it is 
necessary to specify the context of the cases reviewed. 
The attributes of the specific context of the case are:
– Private organizations
– One stage of the supply chain: manufacturing of fin-

ished products.
– Product flows are analyzed (not flows of information 

or funds).
– Production to order of the finished product with 

pull strategy.
– Independent demand for the finished product.
– The number of products is not very high.
– Products are functional according to [46] because 

they are mass market products.
– Efficient supply chain strategy according to [47].

3.2 Selection of quantitative methods

From the 7 quantitative methods established by [37], 
we selected for this study the ABC classification and the 
2×2 graphical matrix.

Figure 4. Generic wine bill of materials. Source: Elaborated by the 
author.
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We selected the ABC classification because it is 
included in the ERP integrated management systems.

And we selected the 2x2 graphical matrix because it 
was the only method that included supply chain demand 
uncertainty. It was applied with one year’s data to pro-
duce finished products.

Furthermore, the applicability of this classification 
model based on demand uncertainty extends beyond 
finished goods. In previous research, we demonstrated 
how this same approach can be used to categorize in-
process items and key inputs such as corks, bottles, and 
bulk wine [45]. Applying the variability matrix at differ-
ent stages of the production process enables wineries to 
make more informed decisions regarding stock levels, 
bottling schedules, and material procurement. This mul-
ti-tier implementation reinforces the model’s practical 
value, not only for finished product planning but also for 
upstream supply chain coordination.

4. RESULTS AND DATA ANALYSIS 

4.1 Quantitative classification

The quantitative matrix model based on demand 
uncertainty was applied. The centers of gravity were cal-
culated with the averages of the axes.

4.2 Finished product variability Winery V1

The results of the independent demand variability of 
finished products are shown in Figures 5 and 6. 

The company was having difficulty implementing a 
supply chain efficiency strategy that was reflected in the 
difficulty of meeting delivery promises, very low cus-
tomer satisfaction and high inventories. With the graphs, 
the company’s decision makers quickly understood the 
complexity of the supply chain and the need to reduce it. 
Several improvement points were recommended.

The company decided to purge products with IV 
greater than 12 because they increase the complexity of 
the supply chain; there were 258 SKUs in this condition. 
Products with IV of 22 were found with one sale in 500 
days, with IV of 15 with two sales in 500 days, with IV 
of 12 with three in 500 days. This low frequency of sales 
did not make sense for an efficient supply chain strategy 
oriented to a mass consumer market. Excluding products 
with IV greater than 12, the new product portfolio had 
an average variability of 8.

There were 3 high-risk products that in an ABC 
classification could appear as A products. These are 
products that will not be sold again and could generate 
a whip effect in the purchase of raw materials and wine 
stock. Complementary wines generate complications for 
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Figure 5. Variability of finished products of Winery V1. Source: Elaborated by the author.



123Classification of products based on the uncertainty of supply chain demand: a case study of wineries in Chile

the economic bottling lot, and in the case of exports, it 
is necessary to create stocks of bottled wines without 
labels.

4.3 Variability of the finished products of Winery V2

The results of the variability of the independent 
demand for finished products are shown in Figures 7 and 8.

The company was having difficulty implementing 
the supply chain efficiency strategy which resulted in not 
being able to make a profit. Despite the fact that this vine-
yard had better average prices than vineyards A and C.

It had an average IV of 10.94 which is a high IV due 
to tactical decisions taken from the company with the 
sale of products with low rotation. It was recommended 
to purge SKUs with IV > 12 due to low sales frequency 
and that are contradictory to having an efficient supply 
chain strategy. The decision makers agreed.

4.4 Variability of the finished products of Winery V3

The results of the variability of independent demand 
for finished products are shown in Figures 9 and 10. 

The company has an IV of 8.03, partly due to the 
lower number of SKUs and tactical decisions made. SKUs 
with IV > 12 must be purged due to low sales frequency 
and because they hinder efficient supply chain strategy.
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Figure 6. Summary data of the finished products of Winery V1. 
Source: Elaborated by the author.
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4.5 Variability of finished products ABC of Winery V1

The products with classification A for Vineyard V1 
are shown below within the 2x2 matrix format in order 
to observe the behavior of products that are supposed to 
have high turnover. The results are shown in figure 11.

Class A products by definition of the ABC classifica-
tion should have a higher service level due to their com-
bination of high turnover and high value. 

By plotting them in the 2x2 matrix with demand 
uncertainty we can see that there are weaknesses. Infre-
quently sold intermittent products are not easy to fore-
cast, to plan, so they should have low service level. But if 
they have a high value they can be classified as A as we 
see in Figure 11.

We have product A that are basic (low variability, 
high average sales) and should have the highest level of 
service. We have product A that are complementary (low 
variability, low average sales) and should not have the 
same resources as the basic ones.

In this case there is no high-risk product (high vari-
ability and high average sales), but if there were, the A 
classification would lead us to produce large quantities of 
products that will be very difficult to sell, which gener-
ates the whip effect with wine and wine inputs.

5. DISCUSSION

A comparative summary of the 3 wineries is present-
ed in Table 1.

We can observe that the three wineries have high 
variability to have an efficiency strategy. Although 

Figure 8. Finished product summary data for Winery V2. Source: 
Elaborated by the author.
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Figure 9. Variability of finished products of Winery V3. Source: Elaborated by the author.
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demand uncertainty should be low for mass consump-
tion wines, this uncertainty is amplified by planning 
or tactical decisions in the supply chain: bottling with 
country labels increases product uncertainty, there were 
no restrictions on the number of products that could be 
requested in an order, the incentives to increase export 
sales led to accepting customer requirements for blends 

of wines (which were not sold later and whose balances 
generated problems), requirements for special bottles 
(which made subsequent supply more complex), deci-
sions on functional silos, etc.

The data collected from the case demonstrate that 
quantitative theoretical methods are not applied to 
measure supply chain uncertainty.

The qualitative method by [43,44] is quite reliable 
and better than the ABC method for tactical decisions. It 
allows to put a value to the uncertainty by means of the 
variability index and to be able to compare the complex-
ity with other units. It has a value of variability or uncer-
tainty for each product, which allows to compare it or to 
know that a product debugging is needed.

The graphical interface has a very high level of user 
acceptance. In product debugging discussions it was very 
difficult for anyone to defend products with IV greater 

Figure 10. Finished product summary data for Winery V3. Source: 
Elaborated by the author.
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Figure 11. Variability of class A products of Winery V1. Source: Elaborated by the author.

0

5

10

15

20

25

0 1 10 100 1.000 10.000

Va
ria

bi
lit

y 
In

de
x

Sales volume (daily average 9LT cases)

Intermittent

Complementary

High risk

Basic

Table 1. Summary of vineyard variability.
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than 12. Displaying the variability graphs showed the 
damage that was done by making the whole supply chain 
more complex.

You can compare uncertainty levels of different stag-
es of the supply chain such as bottling and winemaking. 
In other words, uncertainty can be measured by inde-
pendent demand (sales dispatches) and by dependent 
demand (production receipts to in-process warehouses).

This classification by demand uncertainty allows 
more appropriate production and inventory manage-
ment decisions to be defined (such as demand forecast-
ing methods, inventory policies, etc.), which are beyond 
the scope of this study. A better level of service and per-
formance should be expected in commodity and comple-
mentary products.

It is necessary to incorporate the measurement of 
the uncertainty of the demand of the supply chain as 
an indicator of performance of the wine industry. We 
did not find it in the reviews at a global level carried out 
such as the studies of [52]. Nor did we find it in reviews 
on performance indicators in the wine industry in Chile 
[53]. In reviews on wine industry risk management in 
market issues only price volatility is studied [54].

In comparison with previous research that has 
explored strategic and supply-side responses to uncer-
tainty [2,3], this study adds value by focusing on demand 
uncertainty at the product level and its operational impli-
cations. Unlike general process improvement strategies 
such as Lean Six Sigma [4], which seek to enhance system 
efficiency, this classification approach allows for product-
specific diagnostics and segmentation. This supports 
differentiated policies for forecasting methods, service 
levels, and inventory strategies. Furthermore, as demon-
strated in [45], the model is adaptable to multiple stages 
of the wine production chain, including in-process goods 
and critical inputs such as corks and bottles. Thus, the 
tool contributes not only to decision-making on finished 
goods, but also to reducing supply chain complexity as a 
whole by enabling better tactical and operational plan-
ning across multiple inventory categories.

6. CONCLUSIONS

This study shows that current business practice in 
the wine industry often lacks quantitative methods for 
measuring supply chain uncertainty, relying instead on 
the traditional ABC classification and expert judgment. 
As such, uncertainty is not systematically measured or 
used to support tactical and operational decision-making.

Through the case analysis of three wineries in 
Chile ś Central Valley, we found that the quantitative 

method based on demand uncertainty [43,44] provides a 
superior classification of products compared to the ABC 
method. This classification enables more nuanced and 
appropriate decisions on inventory policy, demand fore-
casting, and service level differentiation.

The study contributes to bridging the gap between 
theory and practice by providing a replicable methodol-
ogy rooted in demand behavior that can be adapted to 
different stages of the wine supply chain.

Unlike more generic process optimization frame-
works, the demand uncertainty matrix provides product-
level insights that allows wineries to reduce complexity, 
align production and bottling strategies, and implement 
inventory segmentation. These insights offer direct ben-
efits in supply chain performance, customer service, and 
operational efficiency.

This research is novel given that, it contributes with 
empirical information in bridging the gap between the-
ory and practice on product classification by uncertain-
ty and in relieving the need for its use for tactical wine 
supply chain decisions. At the same time, it opens the 
door to future research to replicate this methodology in 
other contexts and to investigate the most appropriate 
production and inventory management decisions based 
on this product classification.

REFERENCES

[1] C. Bopp, R. Jara-Rojas, A. Engler, M. Araya-Alman. 
How are vineyards management strategies and cli-
mate-related conditions affecting economic perfor-
mance? A case study of Chilean wine grape grow-
ers. Wine Economics and Policy 2022;11:61–73. 
https://doi.org/10.36253/wep-12739.

[2] E. Haddad, P. Aroca, P. Jano, A. Rocha, B. Pimen-
ta. A Bad Year? Climate Variability and the Wine 
Industry in Chile. Wine Economics and Policy 
2020;9:23–35. https://doi.org/10.36253/web-7665.

[3] A. Gilinsky, A. Sen, J. Ford, S.C. de la Torre, S.K. 
Newton. US Wine Industry Preparedness For 
Unforeseen Crises And Disasters: An Empirical 
Test. Wine Economics and Policy 2020;9:6–18. htt-
ps://doi.org/10.14601/web-8054.

[4] A. Zironi, P. Danese, P. Romano, R. Zironi. A Lean 
Six Sigma, Industry 4.0 and Circular Economy-
driven methodology for wine supply chain pro-
cess improvement. Wine Economics and Policy 
2024;13:75–88. https://doi.org/10.36253/wep-
15803.

[5] J. Mula, R. Poler, G.S. García-Sabater, F.C. Lario. 
Models for production planning under uncertain-

https://doi.org/10.36253/wep-12739
https://doi.org/10.36253/web-7665
https://doi.org/10.14601/web-8054
https://doi.org/10.14601/web-8054
https://doi.org/10.36253/wep-15803
https://doi.org/10.36253/wep-15803


127Classification of products based on the uncertainty of supply chain demand: a case study of wineries in Chile

ty: A review. Int J Prod Econ 2006;103:271–85. htt-
ps://doi.org/10.1016/j.ijpe.2005.09.001.

[6] E. Simangunsong, L.C. Hendry, M. Stevenson. 
Supply-chain uncertainty: A review and theoreti-
cal foundation for future research. Int J Prod Res 
2012;50:4493–523. https://doi.org/10.1080/002075
43.2011.613864.

[7] R. Bhatnagar, A.S. Sohal. Supply chain competi-
tiveness: measuring the impact of location factors, 
uncertainty and manufacturing practices. Techno-
vation 2005;25:443–56. https://doi.org/10.1016/j.
technovation.2003.09.012.

[8] G.T.M. Hult, C.W. Craighead, D.J. Ketchen. 
Risk Uncertainty and Supply Chain Decisions: 
A Real Options Perspective. Decision Sciences 
2010;41:435–58. https://doi.org/10.1111/j.1540-
5915.2010.00276.x.

[9] Z. Sazvar, M. Zokaee, R. Tavakkoli-Moghaddam, 
S.A. sadat Salari, S. Nayeri. Designing a sustain-
able closed-loop pharmaceutical supply chain in 
a competitive market considering demand uncer-
tainty, manufacturer’s brand and waste manage-
ment. Ann Oper Res 2022;315:2057–88. https://
doi.org/10.1007/s10479-021-03961-0.

[10] A. Bacchetti, N. Saccani. Spare parts classification 
and demand forecasting for stock control: Inves-
tigating the gap between research and practice. 
Omega (Westport) 2012;40:722–37. https://doi.
org/10.1016/j.omega.2011.06.008.

[11] S. Chopra, P. Meindl. Supply Chain Management 
7th edition. Boston: Pearson Education Inc.; 2017.

[12] G. Guillén, F.D. Mele, M.J. Bagajewicz, A. Espuña, 
L. Puigjaner. Multiobjective supply chain design 
under uncertainty. Chem Eng Sci 2005;60:1535–
53. https://doi.org/10.1016/j.ces.2004.10.023.

[13] H. Min, G. Zhou. Supply chain modeling: past, pre-
sent and future. Comput Ind Eng 2002;43:231–49. 
https://doi.org/10.1016/S0360-8352(02)00066-9.

[14] M. Bortolini, M. Faccio, F.G. Galizia, M. Gamberi. 
Push/pull parts production policy optimization 
in the ato environment. Applied Sciences (Swit-
zerland) 2021;11:6570. https://doi.org/10.3390/
app11146570.

[15] A.P. Velasco Acosta, C. Mascle, P. Baptiste. Appli-
cability of Demand-Driven MRP in a complex 
manufacturing environment. Int J Prod Res 
2020;58:4233–45. https://doi.org/10.1080/0020754
3.2019.1650978.

[16] D. Simchi-Levi, P. Kaminsky, E. Simchi-Levi. Man-
aging the supply chain the definitive guide for the 
business professional. New York: McGraw Hill; 
2004.

[17] G. Merkuryeva, A. Valberga, A. Smirnov. Demand 
forecasting in pharmaceutical supply chains: A 
case study. Procedia Comput Sci, vol. 149, Else-
vier B.V.; 2019, p. 3–10. https://doi.org/10.1016/j.
procs.2019.01.100.

[18] J.G.A.J. Van Der Vorst, A.J.M. Beulens. Identi-
fying sources of uncertainty to generate sup-
ply chain redesign strategies. International 
Journal of Physical Distribution & Logis-
tics Management 2002;32:409–30. https://doi.
org/10.1108/09600030210437951.

[19] M. Babagolzadeh, A. Shrestha, B. Abbasi, Y. Zhang, 
A. Woodhead, A. Zhang. Sustainable cold supply 
chain management under carbon tax regulation 
and demand uncertainty. Transp Res D Transp 
Environ 2020;80:102245. https://doi.org/10.1016/j.
trd.2020.102245.

[20] T. Davis. Effective supply chain management. 
Sloan Manage Rev 1993;34:35–46.

[21] J.Y. Jung, G. Blau, J.F. Pekny, G.V. Reklaitis, D. Ever-
sdyk. A simulation based optimization approach to 
supply chain management under demand uncer-
tainty. Comput Chem Eng 2004;28:2087–106. htt-
ps://doi.org/10.1016/j.compchemeng.2004.06.006.

[22] D. Peidro, J. Mula, R. Poler, F.C. Lario. Quantita-
tive models for supply chain planning under uncer-
tainty. Int J Adv Manuf Technol 2009;43:400–20. 
https://doi.org/10.1007/s00170-008-1715-y.

[23] F.A. de Lima, S. Seuring, P.C. Sauer. A systematic 
literature review exploring uncertainty manage-
ment and sustainability outcomes in circular sup-
ply chains. Int J Prod Res 2022;60:6013–46. htt-
ps://doi.org/10.1080/00207543.2021.1976859.

[24] M. Acuna, J. Sessions, R. Zamora, K. Boston, M. 
Brown, M.R. Ghaffariyan. Methods to manage and 
optimize forest biomass supply chains: a review. 
Current Forestry Reports 2019;5:124–41. https://
doi.org/10.1007/s40725-019-00093-4.

[25] A. Gupta, C.D. Maranas. Managing demand uncer-
tainty in supply chain planning. Comput Chem 
Eng 2003;27:1219–27. https://doi.org/10.1016/
S0098-1354(03)00048-6.

[26] B. Bilgen, I. Ozkarahan. Strategic tactical and oper-
ational production-distribution models: a review. 
Int J Technology Management 2004;28:151–71. 
https://doi.org/10.1504/IJTM.2004.005059.

[27] S. Ghosh, M.C. Mandal, A. Ray. Strategic sourc-
ing model for green supply chain management: 
an insight into automobile manufacturing units 
in India. Benchmarking: An International Journal 
2021;29:3097–132. https://doi.org/10.1108/BIJ-06-
2021-0333.

https://doi.org/10.1016/j.ijpe.2005.09.001
https://doi.org/10.1016/j.ijpe.2005.09.001
https://doi.org/10.1080/00207543.2011.613864
https://doi.org/10.1080/00207543.2011.613864
https://doi.org/10.1016/j.technovation.2003.09.012
https://doi.org/10.1016/j.technovation.2003.09.012
https://doi.org/10.1111/j.1540-5915.2010.00276.x
https://doi.org/10.1111/j.1540-5915.2010.00276.x
https://doi.org/10.1007/s10479-021-03961-0
https://doi.org/10.1007/s10479-021-03961-0
https://doi.org/10.1016/j.omega.2011.06.008
https://doi.org/10.1016/j.omega.2011.06.008
https://doi.org/10.1016/j.ces.2004.10.023
https://doi.org/10.1016/S0360-8352(02)00066-9
https://doi.org/10.3390/app11146570
https://doi.org/10.3390/app11146570
https://doi.org/10.1080/00207543.2019.1650978
https://doi.org/10.1080/00207543.2019.1650978
https://doi.org/10.1016/j.procs.2019.01.100
https://doi.org/10.1016/j.procs.2019.01.100
https://doi.org/10.1108/09600030210437951
https://doi.org/10.1108/09600030210437951
https://doi.org/10.1016/j.trd.2020.102245
https://doi.org/10.1016/j.trd.2020.102245
https://doi.org/10.1016/j.compchemeng.2004.06.006
https://doi.org/10.1016/j.compchemeng.2004.06.006
https://doi.org/10.1007/s00170-008-1715-y
https://doi.org/10.1080/00207543.2021.1976859
https://doi.org/10.1080/00207543.2021.1976859
https://doi.org/10.1007/s40725-019-00093-4
https://doi.org/10.1007/s40725-019-00093-4
https://doi.org/10.1016/S0098-1354(03)00048-6
https://doi.org/10.1016/S0098-1354(03)00048-6
https://doi.org/10.1504/IJTM.2004.005059
https://doi.org/10.1108/BIJ-06-2021-0333
https://doi.org/10.1108/BIJ-06-2021-0333


128 Armando Camino, Juan Pablo Vargas

[28] M.S. Fox, M. Barbuceanu, R. Teigen. Agent-ori-
ented supply-chain management. Int J Flexible 
Manufacturing Systems 2000:81–104. https://doi.
org/10.1023/A:1008195614074.

[29] J. Oh, B. Jeong. Tactical supply planning in smart 
manufacturing supply chain. Robot Comput Integr 
Manuf 2019;55:217–33. https://doi.org/10.1016/j.
rcim.2018.04.003.

[30] J. Saragih, A. Tarigan, E. Frida, J. Wardati, I. Prata-
ma. Supply chain operational capability and supply 
chain operational performance: Does the supply 
chain management and supply chain integration 
matters? Int J Sup Chain Mgt 2020;9:1222–9.

[31] X . Wen, T.M. Choi, S.H. Chung. Fashion retail 
supply chain management: A review of operational 
models. Int J Prod Econ 2019;207:34–55. https://
doi.org/10.1016/j.ijpe.2018.10.012.

[32] R. Ganeshan, E. Jack, M.J. Magazine, P. Stephens. 
A taxonomic review of supply chain management 
research. Quantitative models for supply chain 
management, Boston: Kluwer Academic; 1999, p. 
840–79. https://doi.org/10.1007/978-1-4615-4949-
9_27.

[33] S.Y. Sun, M.H. Hsu, W.J. Hwang. The impact of 
alignment between supply chain strategy and envi-
ronmental uncertainty on SCM performance. Sup-
ply Chain Management 2009;14:201–12. https://
doi.org/10.1108/13598540910954548.

[34] A. Kortabarria, U. Apaolaza, A. Lizarralde, I. 
Amorrortu. Material management without fore-
casting: From MRP to demand driven MRP. Jour-
nal of Industrial Engineering and Management 
2018;11:632–50. https://doi.org/10.3926/jiem.2654.

[35] R. Miclo, M. Lauras, F. Fontanili, J. Lamothe, 
S. Melnyk, S.A. Melnyk. Demand Driven MRP: 
assessment of a new approach to materials man-
agement. Int J Prod Res 2019;57:166–81. https://
doi.org/10.1080/00207543.2018.1464230.

[36] S. Cavalieri, M. Garetti, M. MacChi, R . Pin-
to. A decision-making framework for manag-
ing maintenance spare parts. Production Plan-
ning and Control 2008;19:379–96. https://doi.
org/10.1080/09537280802034471.

[37] T.J. van Kampen, R. Akkerman, D.P. van Donk. 
SKU classification: A literature review and con-
ceptual framework. Int J Operations and Produc-
tion Management 2012;32:850–76. https://doi.
org/10.1108/01443571211250112.

[38] J.H. Heizer, B. Render. Principles of operations 
management. Pearson Education; 2003.

[39] F. Liu, N. Ma. Multicriteria ABC inventory classi-
fication using the social choice theory. Sustainabil-

ity (Switzerland) 2020;12. https://doi.org/10.3390/
SU12010182.

[40] V. Lukinskiy, V. Lukinskiy, B. Sokolov. Control of 
inventory dynamics: A survey of special cases for 
products with low demand. Annu Rev Control 
2020;49:306–20. https://doi.org/10.1016/j.arcon-
trol.2020.04.005.

[41] A.A. Ghobbar, C.H. Friend. Sources of intermit-
tent demand for aircraft spare parts within airline 
operations. 2002. https://doi.org/10.1016/S0969-
6997(01)00054-0.

[42] A.A. Syntetos, J.E. Boylan, J.D. Croston. On the 
categorization of demand patterns. Journal of the 
Operational Research Society 2005;56:495–503. 
https://doi.org/10.1057/palgrave.jors.2601841.

[43] A.J. D’Alessandro, A. Baveja. Divide and con-
quer: Rohm and Haas’ response to a changing 
specialty chemicals market. Interfaces (Provi-
dence) 2000;30:1–16. https://doi.org/10.1287/
inte.30.6.1.11627.

[44] J.H. Chavez. Supply Chain Management. Santiago 
de Chile: RIL Editores; 2012.

[45] L.A. Camino Cabrejos, J.P. Vargas Norambue-
na. Medición de Incertidumbre de Demanda 
de la Cadena de Suministro del Vino. RIVAR 
2025;12:154–75. https://doi.org/10.35588/01jbbd18.

[46] M.L. Fisher. What is the Right Supply Chain for 
Your Product? Harv Bus Rev 1997;75:105–16.

[47] H.L. Lee. Aligning Supply Chain Strategies 
with Product Uncertainties. 2002. https://doi.
org/10.2307/41166135.

[48] M. Abolghasemi, E. Beh, G. Tarr, R. Gerlach. 
Demand forecasting in supply chain: The impact 
of demand volatility in the presence of promo-
tion. Comput Ind Eng 2020;142. https://doi.
org/10.1016/j.cie.2020.106380.

[49] L. Xie, J. Ma, M. Goh. Supply chain coordination 
in the presence of uncertain yield and demand. Int 
J Prod Res 2021;59:4342–58. https://doi.org/10.108
0/00207543.2020.1762942.

[50] C. Voss, N. Tsikriktsis, M. Frohlich. Case research 
in operations management. Int J Operations and 
Production Management 2002;22:195–219. https://
doi.org/10.1108/01443570210414329.

[51] A. Alonso-Ayuso, L.F. Escudero, A. Garín, M.T. 
Ortuño, G. Pérez, U. Rey, et al. An approach for 
Strategic Supply Chain Planning under Uncertain-
ty based on Stochastic 0-1 Programming. Journal 
of Global Optimization 2003;26:97–124. https://
doi.org/10.1023/A:1023071216923.

[52] J. Mota, A. Moreira, R. Costa, S. Serrão, V. Pais-
Magalhães, C. Costa. Performance indicators to 

https://doi.org/10.1023/A:1008195614074
https://doi.org/10.1023/A:1008195614074
https://doi.org/10.1016/j.rcim.2018.04.003
https://doi.org/10.1016/j.rcim.2018.04.003
https://doi.org/10.1016/j.ijpe.2018.10.012
https://doi.org/10.1016/j.ijpe.2018.10.012
https://doi.org/10.1007/978-1-4615-4949-9_27
https://doi.org/10.1007/978-1-4615-4949-9_27
https://doi.org/10.1108/13598540910954548
https://doi.org/10.1108/13598540910954548
https://doi.org/10.3926/jiem.2654
https://doi.org/10.1080/00207543.2018.1464230
https://doi.org/10.1080/00207543.2018.1464230
https://doi.org/10.1080/09537280802034471
https://doi.org/10.1080/09537280802034471
https://doi.org/10.1108/01443571211250112
https://doi.org/10.1108/01443571211250112
https://doi.org/10.3390/SU12010182
https://doi.org/10.3390/SU12010182
https://doi.org/10.1016/j.arcontrol.2020.04.005
https://doi.org/10.1016/j.arcontrol.2020.04.005
https://doi.org/10.1016/S0969-6997(01)00054-0
https://doi.org/10.1016/S0969-6997(01)00054-0
https://doi.org/10.1057/palgrave.jors.2601841
https://doi.org/10.1287/inte.30.6.1.11627
https://doi.org/10.1287/inte.30.6.1.11627
https://doi.org/10.35588/01jbbd18
https://doi.org/10.2307/41166135
https://doi.org/10.2307/41166135
https://doi.org/10.1016/j.cie.2020.106380
https://doi.org/10.1016/j.cie.2020.106380
https://doi.org/10.1080/00207543.2020.1762942
https://doi.org/10.1080/00207543.2020.1762942
https://doi.org/10.1108/01443570210414329
https://doi.org/10.1108/01443570210414329
https://doi.org/10.1023/A:1023071216923
https://doi.org/10.1023/A:1023071216923


129Classification of products based on the uncertainty of supply chain demand: a case study of wineries in Chile

support firm-level decision-making in the wine 
industry: a systematic literature review. Int J 
Wine Business Res 2020;33:217–37. https://doi.
org/10.1108/IJWBR-06-2020-0027.

[53] L. Valenzuela, S. Maturana. Designing a three-
dimensional performance measurement sys-
tem (SMD3D) for the wine industry: A Chilean 
example. Agric Syst 2016;142:112–21. https://doi.
org/10.1016/j.agsy.2015.11.011.

[54] A. Seccia, F.G. Santeramo, G. Nardone. Risk man-
agement in wine industry: A review of the lit-
erature. BIO Web Conf 2016;7:03014. https://doi.
org/10.1051/bioconf/20160703014.

https://doi.org/10.1108/IJWBR-06-2020-0027
https://doi.org/10.1108/IJWBR-06-2020-0027
https://doi.org/10.1016/j.agsy.2015.11.011
https://doi.org/10.1016/j.agsy.2015.11.011
https://doi.org/10.1051/bioconf/20160703014
https://doi.org/10.1051/bioconf/20160703014




Wine Economics and Policy 14(1): 131-162, 2025

Firenze University Press 
www.fupress.com/wep

ISSN 2212-9774 (online) | ISSN 2213-3968 (print) | DOI: 10.36253/wep-16620 

Wine Economics  
and Policy

Citation: Dubois, M., Cardebat, J.-M. 
& Georgantzis, N. (2025). External evalu-
ations under quality uncertainty: the 
market for wine ratings. Wine Eco-
nomics and Policy 14(1): 131-162. doi: 
10.36253/wep-16620 

© 2025 Author(s). This is an open 
access, peer-reviewed article pub-
lished by Firenze University Press 
(https://www.fupress.com) and distrib-
uted, except where otherwise noted, 
under the terms of the CC BY 4.0 
License for content and CC0 1.0 Uni-
versal for metadata.

Data Availability Statement: All rel-
evant data are within the paper and its 
Supporting Information files.

Competing Interests: The Author(s) 
declare(s) no conflict of interest.

External evaluations under quality uncertainty: 
the market for wine ratings

Magalie Dubois1, Jean-Marie Cardebat2, Nikolaos Georgantzis1

1 School of Wine & Spirits Business, Université Bourgogne Europe, Burgundy School of 
Business, CEREN EA 7477, F-21000 Dijon, France
2 Université de Bordeaux, INSEEC School of Business and Economics, France
*Corresponding author. Email: magalie.dubois@bsb-education.com

Abstract. The parallel development of scientific knowledge and technical practices 
over the last five decades has had a significant impact on sensory wine quality defini-
tion and evaluation. We conduct an integrative review of the literature on wine quality 
evaluation to determine the role of experts in the wine market, considering the recent 
changes. Following the updated methodology of integrative review proposed by Whit-
temore & Knafl (2005) [1], we conceptually structure the topic of quality evaluation 
and valuation in the wine market while critically analyzing the literature. The exist-
ence of a market for experts and aggregated peer evaluations is not fully explained by 
the profitability of the actors involved: wine media and online review aggregators. The 
residual value necessary for the subsistence of this market seems to be contributed by 
the wine industry. The present research demonstrates that professional wine evaluation 
does not meet the demand for quality evaluation and judgment delegation apart from 
fine wines. Subsequently, with the fall of the search cost for price, information, and 
expertise, we are witnessing a digital switch toward informal influence. This is to our 
knowledge the first integrative review spanning the emergence and development of the 
industry of information and specialized valuation in the major wine markets.

Keywords: information asymmetry, wine ratings, quality evaluation, prescription, dig-
ital transformation, online review aggregators, prosumers.

1. INTRODUCTION 

The issue of uncertainty concerning a product’s quality represents a sig-
nificant area of focus within the field of economics. In particular, the semi-
nal work of Akerlof (1970) [2] and Spence (1973) [3] have highlighted the 
association between information asymmetry, a particular type of market 
inefficiency, and the necessity for quality signaling through product cer-
tification. Under information asymmetry, the advice provided to the less 
informed agents in the market becomes a valuable service for which a mar-
ket may emerge. Contrary to the predicted consequences of informational 
asymmetries under quality uncertainty, the spontaneous emergence of an 
“intermediate market” for quality assessment by independent evaluators has 
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received scant consideration. In fact, the theoretical 
foundations for the emergence of such a market without 
the need for a formal certification-conferring authority 
are anything but clear. 

Compés-López et al. (2018) [4] suggest that an 
industry of information and specialized valuation has 
emerged in the major wine markets. Similarly, various 
papers refer to the existence or the emergence of a wine 
quality evaluation market, at the crossroads between 
wine sellers, wine buyers, and wine experts (e.g. [5],[6]). 
The present research proposes an integrative literature 
review of 267 papers (including publications from con-
ference proceedings) on wine ratings, reviews and scores 
published from 1970 onwards retrieved from the Web 
of Science, Science Direct, Scopus, and Google Scholar 
databases. The objective of this integrative literature 
review is to collect and report some features identified 
so far in the literature, which should be considered in 
future theoretical and empirical analysis of such sponta-
neous intermediate quality evaluator markets. More spe-
cifically, it aims to provide a comprehensive overview of 
the existing research on wine ratings.

The review suggests the existence of an expanding 
two-sided market structure (this can be likened to the 
case of media, payments systems and matching markets) 
because the demand for expert opinion from wine con-
sumers does not generate sufficient income to sustain 
the suppliers. Wine media must therefore subsidize read-
ers (demand side one: customers) and make money out 
of advertisers or competition entry fees (demand side 
two: wine trade). Meanwhile, online review aggregators 
(platforms that gather user-generated reviews on dif-
ferent products into one easy-to-view dashboard, as is 
the case with Vivino) subsidize the free of charge (zero 
price) of online prosumer (in this case wine consumers 
who actively share their product experience participat-
ing in the production of wine reviews) reviews by charg-
ing commissions on sales (or by selling wine directly to 
their users) and selling both promotional services and 
data intelligence to the trade. Our integrative litera-
ture review highlights the fact that the survival of both 
experts and online review aggregators is dependent on 
the trade. 

To the best of our knowledge, our paper represents a 
pioneering discussion of the complementarity of the two 
quality signal sources (experts and peers), each associ-
ated with a specific demand type. In this respect, it pro-
vides useful support for recent developments on (two-
step) hedonic functions by type of actor [7]. At a more 
foundational level, our findings offer a promising avenue 
for exploring the potential implications of such an infor-
mation market on the wine market, particularly in terms 

of marketing, operational and strategic management, 
and finance.

2. LITERATURE ANALYSIS: INTEGRATIVE 
REVIEW APPROACH 

2.1 Reasons behind the choice of an integrative literature 
review approach

In contrast to systematic literature reviews, integra-
tive literature reviews are more flexible ways to synthe-
size existing research. It allows for a diverse range of 
sources, including theoretical, qualitative, and quantita-
tive, to be incorporated in order to develop new frame-
works, identify potential research gaps, and provide a 
comprehensive understanding of a given topic. Because 
research on wine evaluation is fragmented, originates 
from different fields (e.g. economics, marketing, sensory 
sciences, linguistics) and uses multiple study designs and 
methodologies (e.g. hedonic price function, experimen-
tal economics, content analysis, principal component 
analysis), the use of an integrative literature review is 
indicated [8]. Integrative literature review methodology 
proves particularly useful when studying a recent change 
in the direction of a phenomenon [8] such as the emer-
gence of peer evaluation as the source of a potential par-
adigm shift in the wine evaluation market identified by 
Bazen et al. (2022) [9]. Unlike systematic reviews, inte-
grative literature reviews are versatile, they allow the use 
of “grey literature” such as conference proceedings [10]. 
We acknowledge that those publications do not offer suf-
ficient guarantees as validated knowledge, but we consid-
er that the importance of the insight they provide in the 
study of a recent phenomenon is a sufficient justification 
for their careful consideration.

Following the integrative literature review meth-
odology revised by Whittemore & Knafl (2005) [1], we 
structure the topic of quality evaluation and valuation 
in the wine market. A comprehensive literature search is 
conducted across multiple databases, including empirical 
studies (e.g. [11]), theoretical papers (e.g. [12]), and grey 
literature (e.g. [13]) using specific inclusion and exclu-
sion criteria to ensure relevance. Subsequently, the qual-
ity and relevance of the selected studies are subjected to 
critical assessment using staged review. The data analysis 
phase entails the identification of themes and patterns 
through thematic analysis, with the findings subsequent-
ly organized into coherent themes. Ultimately, the review 
synthesizes the findings into a coherent narrative, high-
lighting research gaps. 
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2.2 Selection criteria 

The vocabulary used to refer to quality evaluation, 
quality signaling and quality evaluation intermediaries 
in the wine market is extensive (see Table 1). 

Considering this diversity, we have deliberately opt-
ed for broad inclusion criteria to capture the evaluative 
content produced by experts and peers. Using Boolean 
logic, the search strings in Web of Science, Science 
Direct, Scopus, and Google Scholar databases consisted 
of the terms wine ratings, wine review, and wine scores, 
including synonyms, and abbreviations. Recently pub-
lished peer-reviewed articles and earlier literature (from 

1970 onwards) published in English were searched. We 
also reviewed the articles citing the articles obtained 
through this search as well as their references to identify 
further potentially relevant studies. The record selection 
process is displayed in Figure 1.

A total of 530 books and papers published prior to 
July 2023 were identified and 83 duplicate records were 
removed prior to screening. Subsequently, the remain-
ing records were screened on the basis of content, with 
120 papers (in particular, those comparing the sensory 
performances of experts and consumers) being excluded. 
Ultimately, 267 papers were selected for the integrative 
review following detailed analysis using staged review. 

Table 1. Topics and keywords.

Themes Keywords Examples of references 

Experts expert*, critic*, guru*, connoisseur*, rater*, 
assessor*, judg*, jur*

Ali et al., 2010 [14]
Brien et al., 1987 [15]
Gokcekus & Gokcekus, 2019 [16]
Honoré-Chedozeau et al. 2015 [17] 
Parga-Dans et al.,2022 [18]

Peers peer*, apps, crowd-sourced, pannel*, 
prosumer*, influenc*, opinion, community

Buonanno et al., 2008 [19]
Oczkowski & Pawsey, 2019 [20]
Thrane, 2019 [21]

Quality evaluations quality, competition*, show*, rat*, scor*, 
review*, award*, medal*, apprais*, evaluat*, 
valu*, appreciat*, prescri*, advi*, recommend*, 
apprais*, assess*

Bessy & Chauvin, 2013 [22]
Cicchetti, 2009 [23]
D’Alessandro & Pecotich, 2013 [24]
Dunphy & Lockshin, 1998 [25]
Neuninger et al., 2017 [26]
Paroissien & Visser, 2020 [27]

Intermediation intermedia*, mediat*, coordinat*, tier-part*, 
opinion leader*,

Bessy & Chauvin, 2013 [22]
Hsu et al., 2007[28]
Karpik, 2007 [29]
Sharkey et al. 2022 [30]

Identification

• Records identified through Web of Science, Scopus, Science Direct and Google Scholar databases searching -
as well as through references of selected articles and other sources (n=530) 

Screening
• Records screened excluding duplicates (n=447) 

Eligibility
• Records screened on content excluding unrelated papers (n=327)

Inclusion
• Selected records for integrative review based on content using staged review (n=267)

Figure 1. Records selection process for integrative review
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The number of records per year in the final selection 
appears in Figure 2.

Among the records selected for the integrative 
review, the Journal of Wine Economics, first published 
in 2006, is by far the best represented (59), followed by 
the International Journal of Wine Business Research 
(16), the Journal of Wine Research (18), and Food Qual-
ity and Preference (13). The overview of all final used 
papers within the scope of the integrative literature 
review is available in the Appendix. 

The analysis of the literature is facilitated by the 
deconstruction of the topic into the key relationships 
and interactions between the supply and demand sides 
of wine quality information. 

3. THE MARKET FOR QUALITY EVALUATION 

3.1 Analysis of the supply 

3.1.1 Wine experts: only the best rated by only the best

Definition
Professional wine experts possess both conceptual 

knowledge (of terroirs, grape varieties, vintages) and 
perceptual (sensory) knowledge of wine [31],[32]. While 
opinion leaders are traditionally difficult to identify, 
since the 1970s professional wine expert tasters have 
identified themselves through their public roles [33]. 
According to Fernandez (2004) [34], in the wine mar-
ket, the core of wine critics’ activity remains the pub-
lication of wine reviews and consumer guides: their 
opinion is their living. The most influential publica-
tions in this field include Decanter, The Wine Specta-
tor, the Wine Advocate and a number of prominent 
individual critics, such as James Suckling, Jancis Rob-
inson and Tim Atkin. Figure 3 presents the main inter-
actions between wine experts and the stakeholders of 
the primary market.

Rated wines 
Given the constraints on the number of bottles that 

they are able to taste and evaluate on an annual basis, 
experts tend to prioritise their prescription work on fine 
wines, which are characterised by higher prices and 
superior reputations1. The Wine Spectator tasting team 
reviews more than 15,000 wines a year, they also exclude 
thousands of (often non-premium) wines from their 
selection [35]. The majority of these businesses have 
come to rely on solicited samples to maintain a sustain-
able equilibrium within their business models. The reli-
ance on solicited samples might explain the censorship 
applied to negative reviews by wine experts [36]. A nega-
tive rating on one vintage could jeopardize the possibil-
ity of receiving samples the following year [34],[37],[38]). 

Top critic scores are crucial globally for en primeur 
[14],[39], however, it is a common practice amongst pro-
ducers of super-premium wines to decline participation 
in blind reviews; the potential for an unfavourable assess-
ment to generate adverse publicity is a significant concern 
in this regard. Nevertheless, quality ratings hold little sig-
nificance beyond the domain of fine wines [40–42].

Audience 
The market structure for experts is complex due to 

the diversity of their publishing channels2: they can own 
publications, wine magazines, specialized and general 
print press, and online channels [43–44]. According to 
Storchmann, discussing the US wine market fifteen years 
ago (2012, p. 22 [45]), “The market for expert opinion 
on wine is large. The seven major U.S. wine magazines 
have a combined subscribership of more than 500,000, 
with 350,000 alone for the Wine Spectator; wine maga-
zine sales total more than $25 million”. Today, most of 
the wine publications mentioned by Storchmann in 2012 
(data from 2010) have increased their readership base. 
The three major U.S wine magazines (Wine Spectator, 
Wine Enthusiast, and Wine & Spirits) have a combined 
subscribership of more than 750,000, with 389,000 alone 
for the Wine Spectator [46]. Online marketplaces also 

1 Although fine wines have no commonly accepted definition in the 
literature, they are commonly distinguished from so-called “normal 
wines” by their higher prices and superior reputation (Ben Ameur & Le 
Fur, 2020; Le Fur & Outreville, 2019).
2 As a matter of fact: “Robert Parker has been profiled in such major 
magazines as Time, Newsweek, Atlantic Monthly, People, Money, The 
Traveler, Changing Times, Esquire, GQ, Business Week, Smart Money, 
The Robb Report, notable newspapers such as The Los Angeles Times, 
USA Today, The Boston Globe, The New York Times, The Baltimore 
Sun, The London Sunday Times, The Sunday Telegraphe, The Inde-
pendent, The Financial Times, Le Journal du Dimanche, and L’Express, 
and in virtually all of Europe’s leading magazines, including The Econo-
mist, Paris Match, and Figaro.” https://www.robertparker.com/about 
(Consulted March 2020).
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supply wine critics (especially English-speaking ones) 
with a much wider network of prescriptive channels and 
reach than ever before [47–48].

Still, researchers deplore the difficulty of determin-
ing the area of influence beyond publications and sub-
scribers, as well as the scarce availability of figures on 
publications and sales of magazines and guides dedicated 
to wine [49]. We know that wineries are important cus-
tomers for guidebooks, as they tend to share them among 
themselves [50]. However, there is no mention made in 
the literature of the proportion of this subscription or of 
the purchase of guides actually generated by the trade 
(e.g., wine producers, distributors, retailers) and not by 
wine consumers3. Likewise, the subscriptions figures do 

3 La Revue du vin de France is one of the most important wine magazines 
in France, with 40,000 subscribers and 300,000 unique visitors on their 
website. A recent qualitative survey (n=1736) distributed to their read-
ers gives interesting hints of their profile: from the 87% males and 13% 
females, 83% are enthusiasts and 17% work in the wine industry (of which 
27% are winemakers, 17% sommeliers, 15% wine merchants, 11% sales-
persons). Their interest goes primarily to tasting notes (source: https://
www.larvf.com/qui-sont-les-lecteurs-et-lectrices-de-la-rvf,4667518.asp).

not reveal possible overlap (especially among profession-
als) nor the indirect reach of experts (e.g., one magazine 
can be read by multiple readers, word of mouth).

Business model 
The main source of revenue for wine critics and 

magazines is circulation and advertising revenue as well 
as subscriptions to access their ratings: their value for 
advertising increases with the number of readers. When 
critic’s ratings are not displayed in store or online at zero 
price, wine consumers are usually charged with positive 
prices (subscription) to access them.

Criticisms 
Wine experts have been found to be less reliable 

and consistent than experts in fields such as medicine, 
clinical psychology, business, auditing, personnel man-
agement, or meteorology [51]. They have even been 
charged with opportunistic behavior, grade (rating) 
inflation, and conflict of interest [22]. The accuracy of 
wine experts’ judgment has been challenged, particularly 

Figure 3. Integration of wine experts in the wine value chain (adapted from Kwon & Easton (2010) and Goncharuk (2017))

https://www.larvf.com/qui-sont-les-lecteurs-et-lectrices-de-la-rvf,4667518.asp
https://www.larvf.com/qui-sont-les-lecteurs-et-lectrices-de-la-rvf,4667518.asp
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by Ashenfelter & Jones (2013, p. 1[52]): “the expert opin-
ions are not efficient, in the sense that they can be easily 
improved, and that these opinions must be demanded, 
at least in part, for some purpose other than their accu-
racy”. In his study of publication bias in Wine Spectator, 
Reuter (2009) [53] suggests that wine consumers may 
be more tolerant of review bias than consumers of oth-
er product categories, due mainly to the subjectivity of 
wine tasting

The business model of experts is based on two main 
revenue streams: subscriptions and the sale of advertis-
ing space. Although there is no evidence to suggest that 
advertising spending directly impacts wine scores, it 
can be posited that companies which invest in advertis-
ing within wine publications are more likely to be cho-
sen by wine critics to have their wines tasted. The wine 
magazines could be suspected of opportunistic behavior 
to attract more advertisers (wine sellers). However, Reu-
ter (2009) [53] studying Wine Spectator publication bias 
(product coverage and review) concluded that advertis-
ing influences ratings only on the margin, particularly 
enhancing retasting of wines rated less than 70 during the 
first single-blind tasting. According to him, wine media’s 
readership is a function of both subscription prices and 
the publication’s reputation for being unbiased [53]. 

Experts rate, usually blind tasting, both the pre-
sent and future value of wine, while peers rate it, usu-
ally not blind, only through the scope of their current 
appreciation [54]. This leads Schiefer & Fischer (2008) 
[55] to question the usefulness of wine experts’ ratings 

as a predictor of wine consumer liking and to infer that 
most expert ratings do not reflect consumer taste. Even 
though the prior knowledge of price, brand and reputa-
tion may bias their appreciation [56] peers may be more 
relevant than experts to super-premium available wines 
for example, because they may taste them more often 
than critics. More bankers than wine critics can afford 
drinking/tasting Domaine de la Romanée Conti.

Future perspectives
The evolution of other experience goods markets, 

such as art or hospitality, foresees the disappearance of 
experts in favor of peer recommendations [57–58]. Cox 
& Kaimann (2015) [59] predict that the growing influ-
ence of word-of-mouth and consumer-generated content 
in consumer purchase decision-making could decrease 
consumers’ reliance on the opinions of experts or profes-
sional critics. Clauzel et al. (2019) [60] recommend that 
experts capitalize on the empowerment of consumers by 
integrating prosumers’ reviews into their content, along-
side their own ratings. A similar trend (see Figure 4) 
might be ongoing in the wine industry [61–62]. 

3.1.2 Online review aggregators: all rated by all

Definition
A participatory culture is emerging among consum-

ers [63]. Unofficial and informal prescription is gain-
ing importance in the wine market; consumers’ tastes 
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(general hedonic rating) prevail over quality evaluation 
because the personal taste is simply more relevant than 
quality when choosing a wine [55]. Experts are no longer 
the only benchmark for quality, the wisdom of the crowd 
is gaining prevalence for knowledge construction and 
evaluation [57]. With the internet and the emergence of 
online ratings, wine consumers have shifted from pas-
sive to active purchase evaluation, and their comments 
displayed online provide an informative signal of qual-
ity [64]. “That is democracy at an organoleptic level; it 
is subjective individualism raised to a moral principle.” 
(Shapin, 2012, p. 83 [65]). The wine drinkers who share 
their wine-tasting experience on platforms like Vivino, 
CellarTracker or Delectable also produce information 
about wine quality. Online review aggregators bundle 
this (prosumers) user-generated content (UGC) to pro-
vide quality information to other users, creating what 
Chan et al. (2022) [66] call “prosumers communities”.

Rated wines 
The remarkable sales figures of The Wine Trials [67] 

indicated a potential demand for more consistent evalua-
tion of everyday wines. Prosumer communities cover all 
wine categories without discrimination4. Online review 
aggregators have expanded the market for wine quality 
evaluation, providing ratings where they were not avail-
able before (cheaper wines) and supplying those ratings 
aggregated at zero price (free of charge). 

Audience 
The world’s largest online wine rating community 

and marketplace, Vivino, claims no less than 29.9 million 
users and 89.4 million ratings. The first academic mention 

4 “There’s a problem in wine: Over 75% of wines are never rated by 
experts. This is where crowdsourced ratings on Vivino become useful” 
https://www.vivino.com/wine-news/vivino-ratings-explained (consulted 
November 2019).

of Vivino in a working paper dates back to 2018 [68]. The 
evolution of the number of users, wines, wineries, scanned 
labels, and ratings since 2014 is detailed in Table 2.

Vivino’s wide adoption has been facilitated by the 
rise of apps use from more than 2.7 billion users [69]. 
Comparatively, CellarTracker, another online review 
aggregator and inventory management tool5 mostly used 
by wine collectors, claims 4.3 million wines and 11.8 mil-
lion community and professional ratings (compared to 
7 million in the summer of 2018).6 Its users (232,000 in 
20127) manage more than 164 million bottles in their pri-
vate cellars and have access to professional experts’ rat-
ings, market value, and inventory management [70–71].

Business model 
The business model of online review aggregators 

revolves around user-generated content, monetized 
through advertising, premium subscriptions, affiliate 
marketing, and data analytics. These platforms provide a 
space for users to review, rate, and discover wines while 
offering targeted advertising opportunities for wineries 
and retailers. Premium subscriptions unlock advanced 
features like cellar management tools, expert recommen-
dations, or exclusive content. Revenue is also generated 
through affiliate partnerships, directing users to pur-
chase options and earning commissions, as well as by 
licensing anonymized consumer data to industry stake-
holders for market insights.

Criticisms 
Online review aggregators declare tackling the nega-

tive review censorship issue8. However, they fail to men-

5 Launched in 2003.
6 https://www.cellartracker.com (consulted January 2023).
7 To the best of our knowledge, number of users are not available.
8 https://www.vivino.com/wine-news/vivino-ratings-explained “Another 
advantage our ratings have is that our community members are honest, 

Table 2. Evolution of the number of users, wines, scanned labels, and ratings on Vivino.

Year Users Wines Scanned labels Ratings % of wines rated Reviews % of wines 
reviewed

2014 4,762,336 1,298,332 40,322,319 10,496,576 26% 2,329,346 6%
2015 10,332,744 6,826,573 147,057,872 29,878,575 20% 9,794,912 7%
2016 17,055,145 8,983,693 250,731,923 45,999,716 18% 15,890,474 6%
2017 23,012,455 10,573,756 375,347,597 64,499,224 17% 21,731,482 6%
2018 35,464,050 10,573,996 834,357,775 123,819,828 15% 42,025,965 5%
2019 36,911,161 10,868,691 892,534,812 130,613,064 15% 44,550,050 5%
2021 51,880,356 13,625,480 1,629,548,572 207,065,136 13% 73,297,000 4%
2022 57,881,172 15,003,610 1,959,609,646 234,159,998 12% 83,915,528 4%
2023 64,582,058 16,647,522 2,429,210,838 272,963,324 11% 95,343,375 4%

https://www.vivino.com/wine-news/vivino-ratings-explained
https://www.cellartracker.com
https://www.vivino.com/wine-news/vivino-ratings-explained
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tion three major issues with community ratings. First, 
the under-reporting bias [72]: prosumers might not be 
willing to spend (waste) time scanning, rating, or review-
ing the wines that they dislike. Under-reporting leads 
consumers to comment only on the wines they liked or 
disliked a lot. Second, the acquisition bias [73]: a positive 
predisposition towards a wine enhances purchase and 
comment generation likelihood. Ultimately, beyond these 
two forms of self-selection bias remain the considerable 
variations in wine knowledge levels of the users, along 
with the significant problem of fake reviews [74]. 

Future perspectives 
The limitation of expert wine evaluation to fine wine 

and the complexity of the evocative vocabulary have cre-
ated an opportunity for peer-reviewing [75]. The impor-
tance of crowdsourcing prosumers’ opinions is increas-
ing, and so is their impact on the market [36],[76]. More 
specifically, hedonic price function estimates suggest 
that wine prices are better explained by online commu-
nity rating scores than by expert ratings [20],[77]. 

To sum up, there are two sources of quality ratings 
in the wine market, offering heterogeneous information 
products (experts versus community ratings) at different 
prices (positive versus zero-price i.e. free of charge). His-
torically dominated by wine experts (reviewing only fine 
wines), evaluative intermediation now reaches cheaper 
wines and a wider audience with online review aggrega-
tors (see Table 3). This has the effect of complicating the 
determination of whether they may be considered substi-
tutes or complements. 

sometimes brutally so, with their ratings. Many experts opt not to pub-
lish poor ratings, assuming that wines that are lacking will eventually 
take themselves out of the running. But with Vivino, you’ll find a wide 
range of ratings, letting you know what you can buy with confidence 
and what wine might not be the best fit” https://www.vivino.com/wine-
news/vivino-5-star-rating-system (consulted November 2019). 

3.2 Analysis of the demand

3.2.1 Wine consumers: lowering search costs effect

Most consumers declare that liking a specific wine 
they tasted before is the most important reason for their 
(re)purchase [78],[79]. However, previously purchased 
wines are not systematically available for purchase 
(see on-trade for example). Since wine is an experience 
good, wine quality evaluation only occurs through post-
purchase consumption. Wine consumers are subject 
to information asymmetry. Moreover, unlike in other 
markets (education, finance), the wine market offers no 
homogenized institutional quality signaling system at a 
global level [80]. The high complexity and heterogene-
ity of existing quality signaling systems (e.g. Geographi-
cal Indications in the European Union and the United 
States) can be perceived as confusing by consumers, who 
may look for alternative sources of quality information 
[81–83]. More broadly, the complexity of the wine mar-
ket is a source of consumer confusion and qualifies wine 
buying as a risky activity for most wine consumers [84]. 

When confronted with uncertainty about product 
quality, consumers often use multiple product qual-
ity cues as proxies for quality [85],[86]. Another solution 
to cope with this confusion is for consumers to rely on 
better-informed agents when making their decisions 
[87]. These third parties supply homogenous informa-
tion mapped on a single rating scale comparable among 
wines [62]. To reduce perceived risks when selecting a 
wine and to maximize their satisfaction, wine consum-
ers can delegate quality judgment to others [29]. They 
seek the advice of wine experts, friends, family members, 
and clerks who are deemed knowledgeable [88]. There is 
a wide literature on wine experts focused on perceived 
risk reduction and subsequent purchase intention stimu-
lation [89],[90],[91]. Although experiential information 

Table 3. Quality evaluation sources in the wine market. Source: authors.

Supplier Source Rated wines Scale Typology Main users Credibility based in Consumer Price

Content 
review 
aggregators

Prosumers All ranges Over 5

Inclusion & 
Algorithmic 
egalitarianism
(synthesis of the 
ratings)

Wine consumers Number of ratings 
(aggregation) Free

Media Experts Fine wines Over 100 (or 
over 20)

Selection & 
reviewer’s 
singularity 
or 
editorial elitism

Wine consumers, 
investors & 
collectors, 
Producers & 
organizations, 
distributors & 
retailers

Taster’s
or 
media’s reputation 
of being unbiased

Free if provided by 
a seller / positive 
price in other cases 
(subscription)

https://www.vivino.com/wine-news/vivino-5-star-rating-system
https://www.vivino.com/wine-news/vivino-5-star-rating-system
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has the highest informational content, sources of quality 
evaluation such as peers have not been extensively inves-
tigated [92]. 

3.2.2 Fine wine investors and collectors: warranty effect

The classification presented here is the result of a 
balanced structure within the paper itself, rather than 
the result of the preferences of fine wine investors and 
collectors being homogeneous. However, Masset (2024) 
[93] suggests that the preferences of investors and col-
lectors are equally influenced by the reputation of wines. 
Since professional wine experts work as proxies for rat-
ing agencies, wine critics’ scores have opened the market 
for Bordeaux fine wines to investors [94]. The financial 
indices of Liv-ex.com were built using wines rated 95 
and above by Robert Parker [95]. Liv-Ex is nowadays 
the primary electronic exchange platform for trading 
fine wine. Merchants, brokers, retailers, and consumers 
can use the platform to purchase these wine futures in 
advance of their distribution for retail operations. Along 
with the process of financialization in the fine wine mar-
ket, several economic studies have shown the correlation 
between experts’ ratings, en primeur, and auction prices 
(e.g. [11],[22],[96]). Wine is the only agricultural market 
to have reached such a valorization of variability in the 
premium part of its market [97]. But there might be an 
interdependency here since in her attempt to identify 
the macroeconomic determinants of fine wine prices, 
Jiao (2017) [98] concluded that the increasing volatil-
ity of prices triggers demand for expert appraisal from 
fine wine investors. The influence of expert information 
on price is subject to variation over time. In a hedonic 
analysis of fine wines, Faye & Fur (2019) [99] demon-
strated that, in contrast to the Parker score, the Quarin 
(French critic) score exerts a remarkably stable influence 
on price. Similarly, it may be posited that the influence 
of peers on valuation is likely to be contingent on price 
levels [100].

3.2.3 Wine producers and organizations: signaling quality 
as marketing strategy

The determination of wine prices is no longer solely 
contingent upon production costs. Instead, they are also 
influenced by the collective reputation of the region or 
geographical indication, as well as the individual reputa-
tion of the brand [49],[101],[102],[103],[104]. The market-
ing of quality, a key element of a differentiation strategy 
for wine producers, involves close contact with critics as 
part of their communication and reputational strategy 

[105]. Evidence abounds that reviews of professional crit-
ics enhance commercial success, though consumer sensi-
tivity to reputation is higher for premium, super-premi-
um, and icon wines [59],[106]. Wine reputation is posi-
tively correlated with expert ratings [20]. Collective rep-
utation is shown to have an impact on consumers’ will-
ingness to pay, which rises in line with the reputation 
of individual wine producers [102]. The individual rep-
utation of wineries will also enable them to select their 
retailers and distributors depending on the positioning 
they wish to reflect: hotels, restaurants, independent 
wine stores and export for fine wines, and supermarkets 
for bigger-volume wine producers [107]. This explains 
why, for high-end wineries, reputation management can 
become almost as important as revenue management 
[108]. Organizational reputation has become a strategic 
intangible asset for firms and is one of the most impor-
tant drivers of their success [109], which is why some 
companies place wine critics at the core of their market-
ing and communication strategy [110].

Wine critics benefit from close contact with wine pro-
ducers enabling them to publish interesting articles and 
well-informed reviews. They reciprocate by disseminating 
products and company messages [111]. “Producers, and 
intermediaries such as distributors and retailers, often use 
favorable reviews to promote products, resulting in a mul-
tiplier effect for evaluation where the eventual audience 
can be far broader than the direct audience (e.g., paid sub-
scription).” (Kwon & Easton, 2010, p. 136 [95]). 

3.2.4 Wine distributors and retailers: quality signaling as 
an intermediate product

The academic literature has studied the effect of 
shelf-talkers (product cards including ratings that appeal 
in stores) on sales, and shown from early on their posi-
tive correlation with sales: scored wines outsell non-
scored wines in retail studies (e.g. [112],[113]. Retailers 
are therefore encouraged to use a wide range of wine 
experts’ references in shelf talkers that will boost their 
sales. Distribution networks are increasingly important 
in the wine evaluation market, reflecting the transfor-
mation of economic competition into a more vigorous 
struggle for attention and visibility [50],[95],[114]. Hsu 
et al. (2012) [115] and Hennion (2015) [116] underline 
the importance of evaluative schemata (mental repre-
sentations of evaluative categories) and procedure clar-
ity, to help both consumers and producers cope with 
uncertainty, and to allow producers to anticipate qual-
ity assessment and adequately adjust their production 
strategy. Even when distributors, retailers, or somme-
liers state that they do not pay attention to ratings, their 

http://Liv-ex.com
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audience base (customers) might force them to recognize 
the judgment of critics and to adapt to it, listing iconic 
100-point wines, for example [117]. Bazen et al. (2023) 
[77] additionally highlighted the increasing significance 
of Vivino ratings for wine importers. 

4. DISCUSSION

Even though the empowerment of the vox populi in 
the wine market has been noticed for almost two dec-
ades, the existing literature about online consumer-gener-
ated content on wine remains scarce outside of the con-
text of wine tourism [118]. In a recent European survey, 
more than 30% of the 7,324 respondents stated that they 
had a wine app on their mobile phone9 [119]. Neverthe-
less, only a limited number of papers have integrated pro-
sumers’ reviews in their reflection (e.g. [62]) or compared 
their relative influence with experts’ ratings using empiri-
cal (e.g. [20],[77]) or experimental methods [19],[21],[120]. 
Still, part of the literature available on the topic consists 
of working papers, unpublished in peer-reviewed jour-
nals to date [20–21,56,121–123], In 2022 only, more than 
10 projects using Vivino data were presented at the three 
major wine economics and business conferences in 2022 
(European Association of Wine Economists, American 
Association of Wine Economists, Academy of Wine Busi-
ness Research). The most recent publication available 
investigates the emotional response to Vivino reviews 
exposure [124]. As there are to date no published stud-
ies that used other methods than hedonic price analysis 
to compare the influence of peers’ and experts’ ratings 
in the wine market. The results reported here should 
be considered as part of a larger effort to develop more 
empirical research about the wine evaluation market. 

Analyzing both sides of the market, this review 
highlighted the financial reliance of wine experts and 
online review aggregators on the wine trade. Both 
expert and consumer assessments of quality are similarly 
uncertain and susceptible to various biases. This may 
provide an explanation for the reluctance of consumers 
to pay a premium for these services. This review high-
lighted the fact that only a tiny proportion of the ratings 
users are willing to pay for a subscription to get access 
to wine evaluations. While the majority of consumers do 
not disregard the value of ratings when obtained for free, 
they are not willing to pay for it10 [80]. This is why a vast 
majority of experts rely on free requested samples and 

9 Even though having downloaded an app does not necessarily imply 
that this is used on a regular basis.
10 Reminding us of digital journalism, for a systematic review see 
O’Brien et al. [125].

advertisement income to carry out their activities. With-
out the sale of advertisements (and more recently other 
side activities like competition or events), most wine 
publications would not be profitable [53]. Nor would the 
online review aggregators without the sale of wine pro-
motional services and data [126]. The present integrative 
literature review reveals that both revenue models are 
based on two-sided strategies (See Figure 5). 

According to Evans (2003) [127] in two-sided mar-
kets, the intermediaries must (1) select a price and (2) 
use a differential pricing structure (not only how much 
they will charge, but to whom). They usually skew the 
prices on the less price-sensitive side of their two sets 
of customers. The wine valuation market behaves like a 
two-sided market when suppliers subsidize one side of 
the market to earn profit from the other side. 

Experts’ ratings reach three different categories of 
stakeholders: industry readers, consumer readers and 
consumers who see scores in the store or online (not 
to mention word of mouth from any of those three cat-
egories of stakeholders). Wine consumers, investors, and 
collectors can pay to get access to most of the media 
through which expert reviews are conveyed: Maga-
zines, guides, and online reviews. But information is 
also made available at zero price (often in exchange for 
viewing advertisements on the platforms) to consumers: 
wine ratings and awards are frequently displayed in both 
online and brick-and-mortar shops. 

Meanwhile, online review aggregators provide free rat-
ings to their users. Those free ratings inform the custom-
ers of their marketplace, which positively impacts sales 
(including commissions or sales margin). Wine producers, 
distributors, and retailers do not pay to have their wines 
listed by online review aggregators. Prosumers review 
wines for free through their smartphones or computers. 
But producers must pay if they want to correct inaccura-
cies in the information available about their wines on the 
platform, advertise their production (enhancing their pro-
file or purchasing triggered email campaigns), or purchase 
data about specific markets and consumers’ preferences 
(brand awareness, engagement, sales)11. Wine producers, 
distributors, and retailers also pay fees to list their wines 
in competitions (and potentially receive an award), and 
to advertise in the wine media. Based on the review of 
the literature, Table 4 presents the two-sided strategies for 
experts and online review aggregators. 

Online review aggregators in the wine market ben-
efit from both positive same-side and cross-side net-
work effects. The increasing number of Vivino users, 
for example, feeds the platform and increases its utility 

11 https://www.vivino.com/partners (consulted October 2023).

https://www.vivino.com/partners
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to other users (same side). At the same time its value as 
a data provider or as a marketplace for wines increases 
with the number of potential customers (cross-side). It is 
possible for new players to enter the evaluation market 
at a limited cost; however, new online review aggregators 
will suffer from a competitive disadvantage, as the util-
ity they offer both their users and potential customers of 
data or marketplace solutions depends on their number 
of users. Conversely, the path to success for new experts 
lies in building awareness and establishing credibility 
which typically takes time,  

5. CONCLUSION 

Two sources of wine ratings coexist on the market: 
experts and online review aggregators. While the lit-
erature on wine experts is extensive, the one on online 
review aggregators remains scarce. The supply of pro-
fessional quality evaluation (wine experts) is character-
ized by its multiplicity and fragmentation over the years 
whereas online review aggregators offering for-free con-
tent are highly concentrated in the market, corroborating 
the conclusions of Barnett (2018) [128]. In other experi-

ence goods markets, such as hospitality, the influence of 
peer ratings now surpasses the influence of experts’ rat-
ings. In the wine market, their coexistence illustrates two 
different definitions of quality. Professional wine experts 
focus on fine wines, charge positive prices to access their 
ratings (subscription) and impact the entire value chain 
(production, sales, consumption). In the meantime, peers 
rate all kinds of wines, for free, across a wider price 
range. While the Wine Spectator experts claim to pro-
duce 15,000 wine ratings a year, the Vivino community 
produces more than 31 million12. While the Wine Advo-
cate prides itself on the 450,000 ratings housed in their 
online database, Vivino has 620 times more. If online 
review aggregators become the dominant evaluation 
source on the market, they could similarly influence the 
market and different wines could be favored. Since they 
rate all wine segments, it may lead to a renewal of the 
demand for less high-end wines globally.  

This integrative literature review of the recent trends 
underlying the market for wine quality evaluation reveals 
various interesting patterns. Even though the importance 

12 Source: Vivino internet archive, from September 5, 2021 to Septem-
ber 5, 2022.

Figure 5. Revenue model of the wine evaluation market: a two-sided strategy

Table 4. Two-sided strategy and prospect. Source: authors.

Two-sided market Side one Side two Subsidized side Cost structure Source of revenue Prospect

Online review 
aggregators Wine consumers Wine producers 

and business

Wine consumers 
– zero price for 
ratings

Platform maintenance, 
Analytics and Insights, 
Marketing

Wine consumers through 
direct wine selling

Growth
Wine producers and 
Business through 
promotional services, 
data intelligence & sales 
commission (marketplace)

Wine media Readers Wine producers 
and business Readers

Content creation, 
Publication, Distribution 
and Marketing 

Readers subscriptions
Slow 
declineAdvertisements from wine 

producers & business
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of experts is decreasing, the wine market is likely to sus-
tain both peer and expert quality information sources 
in the long run (they complement rather than substitute 
for each other). Their coexistence is likely to sustain and 
stimulate the E-commerce market for wines in the com-
ing years, including direct-to-consumer (DTC) sales. The 
literature review has revealed that both sources of ratings 
base their business models on a two-sided strategy and 
could not be sustainable without the trade. Online review 
aggregators offer free access to wine drinkers’ reviews 
and use the generated data to source and sell popular 
and high-rated wines to their users. In the meanwhile, 
they also act as marketplaces, collect sales commissions, 
and sell promotional services as well as data intelligence 
to the industry. Based on this review we do not foresee a 
disappearance but a decline of wine experts (in the lim-
ited perimeter of fine wines), and a rise of the importance 
of online review aggregators in the wine evaluation mar-
ket globally. Pure content producers such as The Wine 
Advocate, who employ one-sided structures (subscriptions 
are their only source of revenue), are likely to remain 
small13 and be disfavored by competition against online 
review aggregators as their consumer base grows older. 
The predictions identified by this literature review are in 
line with the conclusions of Kwon & Easton (2010) [95] 
and suggest that the future lies in hybrid internet-based 
evaluation aggregators, like Vivino, that combine the 
functions of review aggregator and marketplace. 

This review has important implications for manag-
ers. With the expansion of the audience of online review 
aggregators emerges the possibility that the so-called 
“wisdom of the crowd” (or “preference of the crowd” 
[62]) channels attention to a limited number of products 
already favored by other consumers. The importance of 
a plurality of supply of wine evaluations is therefore of 
prime importance for the sustainability of the wine mar-
ket: online review aggregators inform customers, com-
plementing the work of wine experts that attract atten-
tion to producers. Online review aggregators contribute 
to the stabilization of a hierarchy in which professional 
experts sustain the variability of an artistic fine wine 
market where no two wines should be perfectly identical, 
even to two vintages of the same wine (see [97]). 

6. LIMITATIONS OF THE STUDY AND 
FUTURE RESEARCH DIRECTIONS

This study has integrated fragmented literature in 
the domain of wine quality information intermediation 

13 50,000 paid readers for the Wine Advocate, against 375,000 for the 
Wine Spectator (Kantar, 2020).

following the integrative literature review methodology 
revised by Whittemore & Knafl (2005) [1]. We acknowl-
edge that combining diverse data sources and method-
ologies can be challenging. Despite the adoption of an 
exhaustive data collection strategy, the selection of inclu-
sion criteria might have led to the omission of parts of 
the literature. For example, the Journal of Wine Eco-
nomics, the leading outlet of articles related to the scope 
of the thesis, did not require keywords until 2013, which 
may have resulted in some missing references. An inves-
tigation into the ripple effects that the wine evaluation 
has on the wine market would have provided valuable 
insight. However, such an estimate is complicated by the 
opacity of the transactions (e.g., advertisements, price of 
promotional services or data intelligence) between stake-
holders in the market. Seemingly, the value generated by 
the wine evaluation market cannot be easily measured 
through price. In the light of our findings, it would also 
be interesting to tackle the question of the long-term via-
bility of expert ratings in the wine industry.

The disappearance of the border between the mar-
ketplace and prescription is also a central question for 
the wine industry. The acquisition of prosumer data 
gives online review aggregators access to valuable knowl-
edge about consumer preferences that may provide them 
a competitive advantage over traditional competitors 
(experts). Online review aggregators can, as Vivino does, 
purchase and sell themselves the wines they have identi-
fied as being the most popular or the wines with high-
est potential according to their users and earn a direct 
sales margin instead of a commission on sales. Artificial 
intelligence is set to enhance the worth of this category 
of data, enabling a more precise targeting of consum-
ers and sales of wine. Similarly, finding out how online 
review aggregators may affect wine producers’ marketing 
strategies would be of utmost interest to the industry. 

When wine experts supply information on wine 
quality, online review aggregators also provide their 
users with a personalized likelihood of liking based on 
past evaluations. The consumer purchasing path has 
been fundamentally transformed by recommendation 
systems, offering customized choices while obviating the 
requirement for intensive information search [129]. The 
rating of a wine does not tell you how it tastes, nor if 
you will like it. How do consumer past evaluations influ-
ence their likelihood to adhere to personalized recom-
mendations generated by algorithms? The exploitation 
of consumer data by wine sellers (sourced from online 
review aggregators) to mitigate the information asym-
metry prevalent in the wine market (by gaining insight 
into consumer preferences) is likely to emerge as a key 
research area in the near future.
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Barth J, Cao J 2022 Using Neural Network Models for 

Wine Review Classification Journal of Wine Economics 17 1 27 41

Khalafyan AA; Temerdashev 
ZA; Akin’shina VA; Yakuba 
YF

2021
Study of consistency of expert 
evaluations of wine sensory 
characteristics by positional analysis

Heliyon 7 2

King A 2008 Wine quality uncorked Chemistry & Industry 24 1 20 22
Kopsacheilis O, Pipergias 
Analytis P, Kaushik K, 
Herzog S, Bahrami B, Deroy 
O

2023 Crowdsourcing the Assessment of 
Wine Quality—Evidence from Vivino SSRN Electronic Journal

Kotonya N, De Cristofaro P, 
De Cristofaro E 2018

Of Wines and Reviews: Measuring 
and Modeling the Vivino Wine Social 
Network

2018 IEEE/ACM International 
Conference on Advances in 
Social Networks Analysis and 
Mining (ASONAM) - Working 
Paper

Kozierkiewicz-Hetmańska A 2017 The analysis of expert opinions’ 
consensus quality Information Fusion 34 1 80 86
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Kwak YS, Nam  YJ, Hong 
JW 2021

Effect of Online Collective Intelligence 
in Wine Industry: Focus on 
Correlation between Wine Quality 
Ratings and On-Premise Prices

Sustainability 13 14

Kwong LMK, Sun L 2018 On linear wine score aggregators and 
the preservation of group preferences

International Journal of Wine 
Business Research 30 3 265 276

Lallement J, Dejean S, 
Euzéby F, Martinez C 2019

The interaction between reputation 
and information search: Evidence 
of information avoidance and 
confirmation bias

Journal of Retailing and 
Consumer Services 53

Landon S, Smith CE 2018 Quality Expectations, Reputation, and 
Price

World Scientific Handbook in 
Financial Economics Series 2 1 3 31

Landon S, Smith CE 1997
The Use of Quality and Reputation 
Indicators by Consumers: The Case of 
Bordeaux Wine

Journal of Consumer Policy 20 3 289 323

Langlois J, Dacremont 
C,  Peyron D, Valentin D, 
Dubois D

2011
Lexicon and types of discourse in 
wine expertise: The case of vin de 
garde

Food Quality and Preference 22 6 491 498

Le Fur E, Outreville JF 2022 Do vintage scores by regions matters? 
The case of French wine regions Applied Economics Letters 29 14 1243 1247

Lecocq S, Magnac T, 
Pichery MC, Visser M 2005

The Impact of Information on 
Wine Auction Prices: Results of an 
Experiment

Annales d’Économie et de 
Statistique 77 37

Lecocq S, Visser M 2006 What Determines Wine Prices: 
Objective vs. Sensory Characteristics Journal of Wine Economics 1 1 42 56

Lee FS 2012 Wine and the Consumer Price-
perceived Quality Heuristics

International Journal of 
Marketing Studies 4 3 p31

Lefever E, Hendrickx I, 
Croijmans  I, van den Bosch 
A, Majid A

2018 Discovering the Language of Wine 
Reviews: A Text Mining Account

Proceedings Of The Eleventh 
International Conference On 
Language Resources And 
Evaluation (Lrec 2018)

Li M, Liu L, Li CB 2011

An approach to expert 
recommendation based on fuzzy 
linguistic method and fuzzy 
text classification in knowledge 
management systems

Expert Systems with 
Applications 38 7 8586 8596

Ling BH, Lockshin L 2003

Components of Wine Prices for 
Australian Wine: How Winery 
Reputation, Wine Quality, Region, 
Vintage, and Winery Size Contribute 
to the Price of Varietal Wines

Australasian Marketing Journal 11 3 19 32

Lockshin L,  Jarvis W, 
d’Hauteville F, Perrouty JP 2006

Using simulations from discrete choice 
experiments to measure consumer 
sensitivity to brand, region, price, and 
awards in wine choice

Food Quality and Preference 17 3-4 166 178

Loose  SM, Szolnoki G 2012 Market price differentials for food 
packaging characteristics Food Quality and Preference 25 2 171 182

Luxen MF 2018

Consensus between Ratings of Red 
Bordeaux Wines by Prominent Critics 
and Correlations with Prices 2004-
2010 and 2011-2016: Ashton Revisited 
and Expanded

Journal of Wine Economics 13 1 83 91
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Malfeito-Ferreira M, Diako 
C, Ross CF 2019

Sensory and chemical characteristics 
of ‘dry’ wines awarded gold medals in 
an international wine competition

Journal of Wine Research 30 3 204 219

Malorgio  G, Grazia C 2007
Quantity and quality regulation in 
the wine sector: the Chianti Classico 
appellation of origin

International Journal of Wine 
Business Research 19 4 298 +

Marks D 2020 Erring Experts? A Critique of Wine 
Ratings as Hedonic Scaling Journal of Wine Economics 15 4 386 393

Marks D 2015 Seeking the Veritas about the Vino: 
fine wine ratings as wine knowledge Journal of Wine Research 26 4 319 335

Marks D 2014

“In Vino Veritas”—But What, In 
Truth, Is In the Bottle? Experience 
Goods, Fine Wine Ratings, and Wine 
Knowledge

Academy of Wine Business 
Research Conference - 
Working paper

Masset P, Mondoux A, 
Weisskopf JP 2023 Fine wine pricing in a small and 

highly competitive market
International Journal of Wine 
Business Research 35 1 164 186

Masset P, Mondoux A, 
Weisskopf JP 2021 The Pricing of an Experience Good in 

a Competitive and Opaque Market SSRN Electronic Journal

Masset P, Weiskopf JP, 
Cardebat JM 2023 Efficient pricing of Bordeaux en 

primeur wines Journal of Wine Economics 18 1 39 65

Masset P, Weisskopf JP 2018 Wine indices in practice: Nicely 
labeled but slightly corked Economic Modelling 68 1 555 569

Masset P, Weisskopf JP, 
Cossutta M 2015 Wine Tasters, Ratings, and En 

Primeur Prices Journal of Wine Economics 10 1 75 107

Mazzoli E, Palumbo L 2022
In Vivino Veritas: An Investigation on 
Consumers’ Quality Perception and 
Wine Choice Determinants

American Association of Wine 
Economists Conference - 
Working Paper

McCannon BC 2020 Wine Descriptions Provide 
Information: A Text Analysis Journal of Wine Economics 15 1 71 94

Moon S, Kamakura WA 2017
A picture is worth a thousand words: 
Translating product reviews into a 
product positioning map

International Journal of 
Research in Marketing 34 1 265 285

Moussa S, Touzani M 2008
The perceived credibility of quality 
labels: a scale validation with 
refinement

International Journal of 
Consumer Studies 32 5 526 533

Mueller S, Lockshin L, 
Louviere JJ 2010

What you see may not be what you 
get: Asking consumers what matters 
may not reflect what they choose

Marketing Letters 21 4 335 350

Neuninger R, Mather D, 
Duncan T 2017

Consumer’s scepticism of wine 
awards: A study of consumers’ use of 
wine awards

Journal of Retailing and 
Consumer Services 35 1 98 105

Neuninger R, Mather D, 
Duncan T 2016

The Effectiveness of Extrinsic Cues on 
Different Consumer Segments: The 
Case of Wine Awards

Universal Journal of 
Management 4 11 628 638

Neuninger R, Mather D, 
Duncan T, Aitken R 2016

Questioning the Way That We 
Measure Consumers’ Product 
Involvement Levels: How Wine 
Awards Exposed Differing 
Involvement Levels

Universal Journal of 
Management 4 11 615 620

Nishiyama Y 2023
Wine quality and pricing in the global 
wine export market: the case of 
Chilean wines

Applied Economics Letters 30 7 986 990
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Noparumpa  T; Kazaz B; 
Webster S 2015 Wine Futures and Advance Selling 

Under Quality Uncertainty

M&Som-Manufacturing 
& Service Operations 
Management

17 3 411 426

Oczkowski E 2018 Modelling prices and the reputation of 
individual named wines Applied Economics 50 32 3464 3476

Oczkowski E 2016
The Effect of Weather on Wine 
Quality and Prices: An Australian 
Spatial Analysis

Journal of Wine Economics 11 1 48 65

Oczkowski E 2016 Identifying the Effects of Objective 
and Subjective Quality on Wine PricesJournal of Wine Economics 11 2 249 260

Oczkowski E 2017 The preferences and prejudices of 
Australian wine critics Journal of Wine Research 28 1 56 67

Oczkowski E 2016 Hedonic wine price functions with 
different prices

Australian Journal of 
Agricultural and Resource 
Economics

60 2 196 211

Oczkowski E 2001 Hedonic wine price functions and 
measurement error Economic Record 77 9 374 382

Oczkowski E, Doucouliagos 
H 2015 Wine Prices and Quality Ratings: A 

Meta-regression Analysis
American Journal of 
Agricultural Economics 97 1 103 121

Oczkowski E, Pawsey N 2019 Community and Expert Wine Ratings 
and Prices Economic Papers 38 1 27 40

Odorici V, Corrado R 2004

Between Supply and Demand: 
Intermediaries, Social Networks and 
the Construction of Quality in the 
Italian Wine Industry

Journal of Management & 
Governance 8 2 149 171

Oleksy P, Czupryna M, 
Jakubczyk M 2021 On Fine Wine Pricing across Different 

Trading Venues Journal of Wine Economics 16 2 189 209

Onur I, Bruwer J, Lockshin 
L 2020

Reducing information asymmetry 
in the auctioning of non-perishable 
experience goods: The case of online 
wine auctions

Journal of Retailing and 
Consumer Services 54 102060

Orth U 2001 Quality signals in wine marketing: the 
role of exhibition awards

The International Food and 
Agribusiness Management 
Review

4 4 385 397

Outreville JF, Le Fur E 2020
Hedonic Price Functions and Wine 
Price Determinants: A Review of 
Empirical Research

Journal of Agricultural & Food 
Industrial Organization 18 2

Paroissien, E; Visser, M 2020
The Causal Impact of Medals on Wine 
Producers’ Prices and the Gains from 
Participating in Contests

American Journal of 
Agricultural Economics 102 4 1135 1153

Parr WV, Green JA, White 
KG 2006 Wine judging, context and New 

Zealand Sauvignon Blanc

European Review of Applied 
Psychology-Revue Européenne 
de Psychologie Appliquée

56 4 231 238

Parr WV, Green JA, White 
KG, Heatherbell DA 2004

Exploring the nature of wine 
expertise: what underlies wine 
experts’ olfactory recognition memory 
advantage?

Food Quality and Preference 15 5 411 420

Parr WV, Mouret M, 
Blackmore S, Pelquest-Hunt 
T, Urdapilleta I

2011 Representation of complexity in wine: 
Influence of expertise Food Quality and Preference 22 7 647 660

Parsons AG, Thompson AM 2009 Wine recommendations: who do I 
believe? British Food Journal 111 9 1003 1015

Pelet JE, Lecat B 2014 Smartphones and wine consumers: a 
study of Gen-Y

International Journal of Wine 
Business Research 26 3 188 207
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Penagos-Londoño GI, Ruiz 
Moreno F, Sellers Rubio 
R, Del Barrio-García S, 
Casado-Díaz AB

2022 Consistency of expert product 
reviews: An application to wine guidesWine Economics and Policy 11 1 51 60

Priilaid  D, Feinberg J, 
Carter O, Ross G 2009

Follow the leader: How expert ratings 
mediate consumer assessments of 
hedonic quality

South African Journal of 
Business Management 40 4 51 58

Priilaid D, Hall D 2016 Price-quality heuristic correlation with 
rates of product consumption British Food Journal 118 3 541 559

Ramirez CD 2008 Wine Quality, Wine Prices, and the 
Weather: Is Napa Different? Journal of Wine Economics 3 2 114 131

Reuter J 2009 Does Advertising Bias Product 
Reviews? An Analysis of Wine Ratings Journal of Wine Economics 4 2 125 151

Ribeiro T, Corsi A, Lockshin 
L, Louviere J, Loose S 2020

Analysis of Consumer Preferences 
for Information and Expert Opinion 
Using a Discrete Choice Experiment

Portuguese Economic Journal 19 1 67 80

Rihn A, Jensen KL, Hughes 
D 2023

Quality assurance program provider’s 
influence on wine purchases among 
Tennessee and US consumers: a 
multiple indicators multiple causes 
model analysis

International Journal of Wine 
Business Research 35 1 142 163

Rizo A, Bartu A, Laguna L, 
Tarrega A 2023

Effect of an opinion app on 
expectations and emotional responses 
of young consumers toward white 
wines

Food Quality and Preference 103 104706

Roberts PW, Reagans R 2007
Critical Exposure and Price-Quality 
Relationships for New World Wines in 
the U.S. Market

Journal of Wine Economics 2 1 84 97

Rössel J, Beckert J 2012
Quality Classifications in 
Competition: Price Formation in the 
German Wine Market

MPIfG Discussion Paper 12/3

Saenz-Navajas MP,  Avizcuri 
JM, Echavarri JF, Ferreira 
V, Fernandez-Zurbano P, 
Valentin

2016
Understanding quality judgements 
of red wines by experts: Effect of 
evaluation condition

Food Quality and Preference 48 1 216 227

Santos JF 2011
Promoting Wine on the Internet: An 
Exploratory Study of the Portuguese 
Wine Blog Community

International Journal of Online 
Marketing 1 4 48 63

Sauvageot F, Urdapilleta I, 
Peyron D 2006 Within and between variations of texts 

elicited from nine wine experts Food Quality and Preference 17 6 429 444

Scaman CH, Dou J, Cliff 
MA, Yuksel D, King MC 2001

Evaluation of wine competition 
judge performance using principal 
component similarity analysis

Journal of Sensory Studies 16 3 287 300

Schamel G 2000 Individual and collective reputations 
indicators of wine quality CIES Working Paper No. 10

Schamel G 2004 An Empirical Analysis of Online 
Auction Prices for Bordeaux Wine

Zeuthen Workshop 2004 - 
Working Paper

Schamel G, Anderson K 2003
Wine quality and varietal, regional 
and winery reputations: Hedonic 
prices for Australia and New Zealand

Economic Record 79 246 357 369
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Schamel G, Gastaldello G 2022
Exploring online community wine 
ratings: are more popular wines rated 
higher?

Book of Abstracts of First 
Conference of the EuAWE 
- European Association of 
Wine Economists, Vila Real, 
Portugal, May 2022

1 1 156 158

Schamel G, Ros A 2021 Indicators of Individual Wine 
Reputation for Friuli Venezia Giulia Italian Economic Journal 7 2 323 339

Schiefer J, Fischer C 2008

The gap between wine expert ratings 
and consumer preferences: Measures, 
determinants and marketing 
implications

International Journal of Wine 
Business Research 20 4 335 +

Schnabel H, Storchmann K 2010 Prices as Quality Signals: Evidence 
from the Wine Market

Journal of Agricultural & Food 
Industrial Organization 8 1

Shapin S 2016
A taste of science: Making the 
subjective objective in the California 
wine world

Social Studies of Science 46 3 436 460

Smith B 2019
Getting More Out of Wine: wine 
experts, wine apps and sensory 
science

Current Opinion in Food 
Science 27 1 123 129

Spence C, Wang QJ 2019 Wine expertise: perceptual learning in 
the chemical senses

Current Opinion in Food 
Science 27 1 49 56

Steinberger M 2008 Every One a Critic The Future of 
Wine Writing World of Fine Wine 18 1 130 135

Stuen ET; Miller JR; Stone 
RW 2015

An Analysis of Wine Critic 
Consensus: A Study of Washington 
and California Wines

Journal of Wine Economics 10 1 47 61

Thode SF, Taylor LW, 
Maskulka JM 2002 Information Asymmetries in the 

Pricing of Fine Wines
International Journal of Wine 
Marketing 14 1 5-13

Thompson GM, Mutkoski 
SA 2011

Reconsidering the 1855 Bordeaux 
Classification of the Medoc and 
Graves using Wine Ratings from 1970-
2005

Journal of Wine Economics 6 1 15 36

Thrane C 2019
Expert reviews, peer 
recommendations and buying red 
wine: experimental evidence

Journal of Wine Research 30 2 166 177

Tiwari P, Bhardwaj P, Somin 
S, Parr WV, Harrison R, 
Kulasiri

2022
Understanding Quality of Pinot Noir 
Wine: Can Modelling and Machine 
Learning Pave the Way?

Foods 11 19

Tsai CW 2014 The specialized wine language: 
Comparitive study of tasting reviews

Revue Francaise De 
Linguistique Appliquee 19 1 116 130

Uniyal X, Barthwal P 2017 Wine Quality Evaluation Using 
Machine Learning Algorithms

Asia-pacific Journal of 
Convergent Research 
Interchange

3 4 1 9

Vaamonde A, Sanchez P, 
Vilarino F 2000

Discrepancies and consistencies in 
the subjective ratings of wine-tasting 
committees

Journal of Food Quality 23 4 363 372

Veale R 2008

Sensing or knowing?: Investigating 
the influence of knowledge and 
self‐confidence on consumer beliefs 
regarding the effect of extrinsic cues 
on wine quality

International Journal of Wine 
Business Research 20 4 352 366

Veale R, Quester P. 2009 Tasting quality: the roles of intrinsic 
and extrinsic cues

Asia Pacific Journal of 
Marketing and Logistics 21 1 195 207
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Vigar-Ellis D, Pitt L, 
Caruana A 2015

Does objective and subjective 
knowledge vary between opinion 
leaders and opinion seekers? 
Implications for wine marketing

Journal of Wine Research 26 4 304 318

Villas-Boas SB, Bonnet C, 
Hilger J 2021 Random Utility Models, Wine and 

Experts
American Journal of 
Agricultural Economics 103 2 663 681

Visalli M, Dubois M, 
Schlich  P, Ric F, Cardebat 
JM, Georgantzis N

2023

A dataset on the sensory and affective 
perception of Bordeaux and Rioja 
red wines collected from French and 
Spanish consumers at home and 
international wine students in the lab

Data in Brief 46

Visalli M, Mahieu M, 
Dubois M, Schlich P 2023

Hedonic valence of descriptive 
sensory terms as an indirect measure 
of liking: A preliminary study with 
red wines

Food Quality and Preference 108 104861

Vogiatzis D, Pierrakos D, 
Paliouras G, Jenkyn-Jones S, 
Possen BJHHA

2012 Expert and community based style 
advice

Expert Systems with 
Applications 39 12 10647 10655

Ward DL 2012
A Graphical and Statistical Analysis 
of the Judgment of Princeton Wine 
Tasting

Journal of Wine Economics 7 2 155 168

Wei PS, Lu HP 2013

An examination of the celebrity 
endorsements and online customer 
reviews influence female consumers’ 
shopping behavior

Computers in Human 
Behavior 29 1 193 201

Werdelmann T 2014 Quality and Value Creation on the 
Premium Wine Market

Journal of Applied Leadership 
and Management 3 1 47 72

Yang CY, Barth J, 
Katumullage D, Cao J 2022

Wine Review Descriptors as Quality 
Predictors: Evidence from Language 
Processing Techniques

Journal of Wine Economics 17 1 64 80

Zhao W, Zhou XG 2011
Status Inconsistency and Product 
Valuation in the California Wine 
Market

Organization Science 22 6 1435 1448

Table 1a. (Continued).





Finito di stampare da 
Logo s.r.l. – Borgoricco (PD) – Italia



W
ine Econom

ics and Policy
Volum

e 14 Issue 1 june 2025

Table of contents

Raffaele Zanchini, Simone Blanc, Stefanos Theodorakis, Giuseppe Di 
Vita, Valentina Maria Merlino, Filippo Brun, Stefano Massaglia
How European consumers value wine credence attributes: a cross-country 
comparison of France, Greece and Italy 3

Tommaso Fantechi, Caterina Contini, Nicola Marinelli, Marco Moriondo, 
Sergi Costafreda-Aumedes
Sustainable wine – for whom? Consumer preferences for different 
environmental labels 17

Nicolas Depetris Chauvin, Antoine Pinède, Heber Rodrigues
Perceptions of canned wine drinkers in outdoor leisure settings: a vignette 
study with swiss residents 31

Francesco Solfanelli, Serena Mandolesi, Ileana Silvestri, Simona 
Naspetti, Raffaele Zanoli
Debating wine health-warning labels using Q methodology 47

Rebecca Hansen, Sebastian Hess
Competitiveness of wine cooperatives in light of pricing strategies and 
marketing channels: Evidence from Germany  63

Elena Perucchini, Chiara Mazzocchi, Stefano Corsi
Uncorking success: exploring the productivity of Italian wine farms  83

Luis Felipe Dias Lopes, Deoclécio Junior Cardoso da Silva, Clarissa 
Stefani Teixeira
Innovation capacity of Brazilian wineries: an integrated approach using the 
fuzzy Delphi and random forest methods 97

Armando Camino, Juan Pablo Vargas
Classification of products based on the uncertainty of supply chain demand: 
a case study of wineries in Chile 117

Magalie Dubois, Jean-Marie Cardebat, Nikolaos Georgantzis
External evaluations under quality uncertainty: the market for wine ratings 131


	W00072_cop_online_20250715_1442.pdf
	W00072_int_online_20250715_1515.pdf
	How European consumers value wine credence attributes: a cross-country comparison of France, Greece and Italy
	Raffaele Zanchini1, Simone Blanc1,*, Stefanos Theodorakis1, Giuseppe Di Vita2, Valentina Maria Merlino1, Filippo Brun1, Stefano Massaglia1
	Sustainable wine – for whom? Consumer preferences for different environmental labels
	Tommaso Fantechi1, Caterina Contini1, Nicola Marinelli1, Marco Moriondo2, Sergi Costafreda-Aumedes2
	Perceptions of canned wine drinkers in outdoor leisure settings: a vignette study with swiss residents
	Nicolas Depetris Chauvin1,*, Antoine Pinède1, Heber Rodrigues2
	Debating wine health-warning labels using Q methodology
	Francesco Solfanelli1, Serena Mandolesi1,*, Ileana Silvestri1, Simona Naspetti2, Raffaele Zanoli1
	Competitiveness of wine cooperatives in light of pricing strategies and marketing channels: Evidence from Germany 
	Rebecca Hansen*, Sebastian Hess
	Uncorking success: exploring the productivity of Italian wine farms 
	Elena Perucchini, Chiara Mazzocchi*, Stefano Corsi
	Innovation capacity of Brazilian wineries: an integrated approach using the fuzzy Delphi and random forest methods
	Luis Felipe Dias Lopes1,*, Deoclécio Junior Cardoso da Silva2, Clarissa Stefani Teixeira3
	Classification of products based on the uncertainty of supply chain demand: a case study of wineries in Chile
	Armando Camino1,*, Juan Pablo Vargas2
	External evaluations under quality uncertainty: the market for wine ratings
	Magalie Dubois1, Jean-Marie Cardebat2, Nikolaos Georgantzis1


