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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 Qualita 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

Tommaso Fantechi et al.

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 Schiufele 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
reflect 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 o, 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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Table 1. Items from the three psychographic scales in the questionnaire along with their respective descriptive statistics (analysis performed

using STATA/SE 18.0).

Standard

Scale (Alpha) Item Mean deviation Source
My behaviour is generally influenced by future consequences 3.26 1.26
Consideration of When I decide to consume food products, I think about the future consequences 3.40 132

of my decision

il;tllllsreequences I prefer foods that make me feel better in the future to foods that satisfy me here 334 125 Lc())l{;man etal,
(0.83) and now

I often think about negative outcomes of the food I consume even if the negative 3.43 136

outcome will not occur for many years

Sustainable eating is very important to me 3.61 1.14
Involvement in I care a lot about sustainable eating 3.35 1.12 Pienak et al.,
sustainable eating  Sustainable eating means a lot to me 3.43 1.16  2010; Van Loo
(0.94) I am very concerned about the consequences of what I eat in terms of 3.43 L16 etal, 2017

sustainability ) )

I feel personally responsible for the problems resulting from my non-ecofriendly 316 129
Ascription of product purchases Abrahamse et
responsibility (0.90) My non-ecofriendly purchases contribute to environmental problems 3.46 127 al, 2011

I take joint responsibility for environmental problems 3.43 1.23

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.

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

Attribute Level

Price 4€
6 €
10 €
14 €

None

Environmental label
Organic
Reduced water footprint
Reduced pesticides
Carbon neutral

Figure 1. The 4 environmental labels employed in the choice
experiment.

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-
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Figure 2. Example of a choice set.

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 = B'Xink +ASC + Eink (l)

In Equation 1, B’ represents a vector of coefficients
encompassing the impact of each level X, 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). g, 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)

Tro

Prin:

X,, represents the vector of the attributes for individual i
for alternative n, while X, 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
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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%)
59.99 € 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.

g::;‘ezer of LL BIC Npar R?
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.

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 B 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
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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

035
0.30
0.25
0.20
0.15
0.10

0.05

relative importance of the environmental labels

0.00
Class 2

Class 3

mOrganic  mReduced water footprint  m Reduced pesticides Carbon neutral
Figure 3. Relative importance of different environmental labels in

classes 2 and 3.
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Table 5. Beta coeflicients 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%%* LeI*** 2.13%** 2.52
Reduced pesticides -0.97+%* 1.58** 4.30%+* 3.20
Carbon neutral -0.61** 0.72* 3.434** 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

Reduced pesticides Carbon neutral

footprint

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%

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
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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- df
Squared
Class 1 Ascription of responsibility** 8.16 1
Age** 10.62 1
Class 2 Usual spending on wine
consumed at home*** 25.48 2
Usual spending on wine
Class 3 consumed at home*** 934 !
Class 4 Frequency of wine consumption 9.55 1

at home***

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%.

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-
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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 Class 3 Others Total
at home
Under 5€ 13%  87% 90
Over 5€ 28%  72% 210
Class 4 Frequent Wine Drinkers - 11%
Zgizztency of wine consumption at 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.

edly across consumers, reflecting different priorities,
cognitive filters, and expectations. Class 1, representing a
substantial share of the sample, actively rejects environ-
mental labels: the negative and significant coeflicients 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
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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 Schiufele
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 Schéufele 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].



26

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

Tommaso Fantechi et al.

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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