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Abstract

As sustainability concerns increasingly influence agri-food systems, environmental labels have
become an important tool for signalling producers’ ecological 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 pesticide use. A discrete choice experiment conducted with “3Q0 Italian wine

consumers, combined with latent class analysis, revealed four disting ments with

heterogeneous responses to environmental labels. While one group r w

individual priorities, including differing levels with various aspects of

environmental sustainability. In a category as wine, where tradition,
identity, and quality perceptions play a_central role, taiffored messaging becomes especially

crucial to ensure that environmental-labgls are u od, trusted, and valued.

Keywords: Sustainable wine; Co erences; Environmental label; Discrete choice

experiment

W
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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 environmental pressures through various channels, including
greenhouse gas emissions, pesticide use, and water consumption. The majority of greenhouse
gas emissions in vineyard operations stem from energy use (mainly electricity and fuel)
required for irrigation and field work [3—7]. Additionally, in water-limited viticultural areas,

irrigation can significantly increase pressure on local water supplies andfeontribute to the

overall environmental footprint [8]. Moreover, due to the susceptibility of gr, pes to fungal
diseases, viticulture ranks among the sectors with the highest pesticide
Europe [9,10]. This dependency raises concerns related to biodive and the
contamination of water bodies, thus prompting interest in mo le practices, such as
low-input strategies and integrated pest management [11,12 ese combined pressures,
viticulture provides a compelling case for examining nsitions both for its
environmental challenges and its strong connectio ies, cultural heritage, and
rural identity [8,12]. In many wine-produci are more than a source of
agricultural output, they shape landscapes, support touri nd contribute to the symbolic and

economic value of entire territories. These ties er reinforced by the fact that wineries
are often small, locally embe , déeply integrated into the social and economic
fabric of rural areas. This ter ance makes viticulture especially visible and

politically salient in

Sustainability in v is influenced by a range of conflicting factors. Producers must
balance the ne in grape quality and economic viability, while consumers demand

products without compromising on taste or price. Meanwhile,

level, the C on Agricultural Policy (CAP) and the Farm to Fork Strategy encourage the
adoption of BAvironmentally sustainable farming practices. At the national level, initiatives
such as France’s Haute Valeur Environnementale (HVE) certification and Italy’s National
Quality System for Integrated Production (Sistema di Qualita Nazionale Produzione Integrata,
SQNPI) encourage producers to meet specific 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
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of a product whether by indicating reduced impacts, such as lower water consumption or
pesticide use, or by highlighting contributions to ecosystem services, such as carbon

sequestration [13,14].

As consumers become more environmentally conscious, they are increasingly drawn to
products that carry environmental labels. However, despite this growing 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 products in the marketplace, which can lead to information overload [16,17], or to

different types of labels [20].

The coexistence of various types of environmental labels
claims to indicators focused on single issues, fu
While some labels, such as organic certification, a

to sustainability, they may not explicitlygladdress vironmental dimensions (e.g.,

greenhouse gas emissions or water usg). Con 1y, labels like “carbon neutral” focus on

interchangeable [2

environmental labels

widesprea ardised, they are beginning to emerge, particularly through private
ilot projects, reflecting a growing interest in communicating differentiated
environmental performances to consumers [25]. Understanding how these labels are perceived
can help producers tailor their sustainability strategies and allow policymakers to design clearer
and more targeted communication tools. It also sheds light on the specific environmental
concerns that matter most to consumers, offering practical insights into the drivers of their

purchasing decisions and helping to align supply-side initiatives with real demand.



116
117
118
119
120
121
122
123
124
125
126
127
128

129
130
131
132
133
134

135

136

137

138
139
140
141

142
143
144
145
146

Building on this premise, the present study explores how consumers perceive different types
of environmental labels and how these perceptions influence their preferences 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
environmental outcomes, our study applies a discrete choice experiment to the Italian context.

While organic certification is well established in Italy, labels referring@@ more targeted

environmental impacts such as carbon emissions, water use, or pesticide appli€ation remain

context, where wine production is deeply rooted in cultural practi
provides a novel perspective for examining how cons S rpregy differentiated

sustainability claims in a product category shaped by traditi

In this setting, we adopt a latent class approach to_understa ow different environmental
labels are perceived, uncovering the diversity of

and offering insights into how environmental fessa ca e ively tailored. This paper
is structured as follows: the following i resemts the methodology employed and the
Sr

econometric analysis. The su uent segtion
concluding remarks, presented isti

2. Methodologywandiconometric analysis

r reagtions to sustainability claims

e results, followed by a discussion and

2.1 Survey des

The

structure

d through an online questionnaire administered via Google Forms,

werg, coll
0 onsecutive sections covering respondent eligibility, wine consumption
behaviours, tivations underlying preferences, and both psychographic and socio-

demographic profiling.

More specifically, the section included three filter questions. The first filter excluded
individuals who were not responsible or co-responsible for food purchases within their family,
ensuring that participants were involved in purchasing decisions. The second filter focused on
the frequency of wine consumption, to ensure that only individuals who consumed wine

regularly (at least once a month) were included. Those who never consumed wine or drank it
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less than once a month were excluded. The third filter concerned the price range at which
individuals usually purchase wine for domestic 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 decision 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, an ent an amount

consistent with the average for routine wine consumption.

The second section presented consumers with a discrete choice experi h will

be described in detail in Section 2.2.

In the third section of the questionnaire, consumers were a preferred label

from the four options and to explain the reasons behind

The fourth section aimed to assess the psychograp of the sample in order to

explore potential correlations with their pref ure highlights the role of

sustainability awareness in shaping sustainable fo oices [29,30]. To measure this

dimension, we employed the_lnvolvement in
Pieniak et al. [31] and adapted

consumers perceive the impac

ble Eating (ISE) scale developed by
2]. Linked to this aspect, we evaluated how
oices on the future, using the scale on the
Consideration of Fu
assessed the exten individuals attribute responsibility to themselves when making
ising the Ascription of Responsibility (AOR) scale [34,35].
asured using five-point Likert scales ranging from 1 (completely

sustainability-rgla S,
ly agree). This range was chosen to ensure consistency, as both the
ginally measured on a 1-to-5 scale, and the AOR scale was consequently
presents the items included in each scale, along with key descriptive statistics
and Cronbach’s a, which exceeds the minimum threshold of 0.70, indicating satisfactory

internal consistency and reliability.
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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).

Scale (Alpha) Item Mean  Standard deviation  Source
Consideration My behaviour is generally influenced 396 126 Joireman et
of future by future consequences ' ' al, 2012
consequences  \When | decide to consume food

(0.83) products, | think about the future 3.40 1.32

consequences of my decision
| prefer foods that make me feel better
in the future to foods that satisfy me 3.34 1.25
here and now
I often think about negative outcomes
of thfa food | consume  even if the 343 136
negative outcome will not occur for
many years
Involvement  Sustainable eating is very important to
. . 3.61 1.14
in sustainable me

eating (0.94) | care a lot about sustainable eating 3.35 Van Loo et
Sustainable eating means a lottome ~ 3.43 1 al., 2017

I am very concerned about the
consequences of what | eat in terms of 3.4
sustainability

Ascription of | feel personally responsible for th Abrahamse
responsibility problems resulting from my non- 1. etal., 2011
(0.90) ecofriendly product purchases

My non-ecofriendly purchases
contribute to environmen
| take join

The fifth and final section of the alre aimed to gather the primary sociodemographic

characteristics of the e.

2.2 imentalRelesign

The DC paring a discrete number of alternatives differentiated by the levels

characterisingithe different attributes of the product. Widely acknowledged 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 preferences. 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 alcohol content of 13%. We know from the literature that the grape variety and the
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origin are fundamental characteristics in the choice of the wine [37-39]. Therefore, we opted
for Sangiovese due to its widespread cultivation throughout Italy, making it one of the nation's
most significant and emblematic grape varieties. Furthermore, we chose San Casciano because
it is a locality renowned for its strong association with winemaking [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 sustainability aspects that environmental labels

can signal — water use, pesticide use, and carbon footprint [8—12] — comparing them with the

most widespread environmental label on the market, organic certification, a ith the absence

of any label. While labels addressing specific environmental dimensions (e.g bon neutral”

or “reduced water footprint”) have begun to emerge in various markets [2

labels tested were kept general by design, in order to reflect th

and limited standardisation in the Italian market. The pg

K
27,28].

market research: the minimum level was set just belo ge price of a bottle with a

designation of origin, while the maximum level ¢  cut-off point used in our

sample selection criteria for everyday wine co igure 1 displays the 4 labels

used for the different levels.

Table 2. Attributes and their spon level e DCE.
Attribute Level
Price 4€
6.€

Environmental
label

1
Organ'?
d water footprint

uced pesticides
arbon neutral

N

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

footprint
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Once attributes and levels were chosen, we implemented a pilot study involving a sample of
50 wine consumers. Then, we created an efficient design using Ngene software (ChoiceMetrics
Ltd.), constructed 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 randomly divided into two

blocks to maintain variation and balance in presentation.

Figure 2. Example of a choice set.

s

IMBOTTIGLIATO ALLORIGINE
a Lapo Del snc - San Casciano VP - ITALIA

ijug y('m/()zje-

IGT

Vvino ottenuto senza emissioni di gas serra

IMBOTTIGLIATO ALL'ORIGINE
da Lapo Del snc - San Casclano V¥ - ITALIA

@mg( lorese

IGT

Bo% v 2000 0751

contlenc solfti - contains sulphiles.

% vol Y22 0751

contlenc solfit - contains sulphiles

A NO CHOICE

2.3 Econometric mod Latent Class Analysis

Discrete Choi ivefrom McFadden's Random Utility Theory [43] and Lancaster's
[44] gcoOns ies. ir theoretical framework posits that a consumer tends to act
rationa ing»among various 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 po es. Therefore, the utility U that individual i obtains by opting for alternative n

in a choice set k is:
Uink = B"Xink + ASC + &ink 1)

In Equation 1, B’ represents a vector of coefficients encompassing the impact of each level Xink
of every attribute on the utility function. The term ASC (Alternative 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). €ink IS the stochastic

9
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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 (Equation 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 deterministic component of the utility of alternative n and the sum of the

deterministic component of the utility of all the possible alternatives.

eﬁ'Xin
Prin = Sromve ()
Xin represents the vector of the attributes for individual i for alternati i e same

Class Analysis (LCA) to analyse the DCE data. LCA enab tification of distinct latent

classes based on individual response patterns. The

vector for alternative k.
Given the assumption of heterogeneous consumer prefe as | 8], we applied Latent
%

ducted using Latent Gold

Choice 4.5 (Statistical Innovation Inc.).

To profile the identified classes, we e edyChi-squared Automatic Interaction Detection
(CHAID) analysis, which pe
significantly associated with se

ms chisgguared,tests to assess whether class membership is

our study, the dependent variable was class
membership as defined by the analysis. CHAID was used to explore class

differences across a s

served as the basi
relationships 0 ictive power, it provides a robust exploratory framework for
inte i s strtctures and identifying the variables that most clearly differentiate

one seg thers. Data processing was conducted using SICHAID Define (version

2.4 Sample description

The survey was disseminated to a sample of Italian consumers across various social platforms
from November 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 purchases, and an

additional 47 declared never consuming wine. After this screening, the remaining 334

10
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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 participants 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 consumption, 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.

Table 3. Sociodemographic and behavioural traits related to wine in the samplg, 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 € {

Frequency of wine consumptic
Less than once a month
Once a month

2-3 times a month
1-2 times a week
3-4 times a week
More than 4 ti a WeekKW52 (17%)

ice experiment and latent class analysis

To choose the best model for our analysis, we explored different options with varying numbers
of latent classes. Based on the Bayesian Information Criterion (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 significance of parameters [49,50] (Table 4).

11
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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 R?

1 -1516 3067 6 3%

2 -1382 2838 13 19%
3 -1324 2762 20 37%
4 1280 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 Information Criterion, and N.
Par denotes the number of parameters.

ze of the
and the

The B coefficients related to the utility function are presented in Table 5. As\®
classes, the first class includes 35% of the sample, the second 309 @ ird
fourth 11%.

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

Attribut

e Level Class1  Class2 : Class 4

Price : -1.71

Label  Organic 5.69
Reduced water footprint 2.52
Reduced pesticides 4.30*%** 3.20
Carbon neutral 3.43*** 279

.1*** 3.16***  -2.84**

ASC

of 95%, and ***of 99%. For the label attribute, the
For Class 1, the price i pose a barrier, at least up to 14 €, which is the highest
price point in our [ nversely, all four environmental labels create disutility for

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
analysed the distribution of preferences across the four labels for Classes 2 and 3. The results,

shown in Figure 3, illustrate the relative importance attributed to each label.

12
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Figure 3. Relative importance of different environmental labels in classes 2 and 3.
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Class 2 Class3
mOrganic  mReduced water footprint  m Reduced pesticides Carbon neutral

footprint and reduced pesticide use, while or is considered less relevant, and

As shown in Figure 3, Class 2 assigns greatest i et |§S indicating reduced water
ic cer
carbon neutrality is the least valued. In€ontrastii€lass'8 places highest importance on organic

d carbon neutrality. The label referring to reduced

water footprint receives the low@st impoKia this class.

To better understand ingWteasons behind the preference for environmental labels in
Classes 2 and 3 (i. segments showing positive utility for environmental labels in the
DCE) we analyse a follow-up question included in the third section of the
i i co ting the choice tasks, participants were asked to select their
e four options and indicate up to three reasons for their choice. For
each class, ted the relative frequency of each reason by dividing the number of times
it was selectedby 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.

13
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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 reasons behind their choice.

Reduced
Reason Organic water Red_ug:ed Carbon

footprint pesticides 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%
Perceived health benefits 17% 0% %
Appeal of the label design 8% 2% 7%
Expected sensory quality 6% 0% ) 0%
Class 3
Perceived reliability 39% 0 0 0%
Familiarity with the label 7% % 6%
Concern for the specific issue 16% 9 18% 35%
Personal relevance of the issue 7% % 20% 24%
Perceived health benefits 0% 38% 0%
Appeal of the label design 0% 2% 6%
Expected sensory quality 17% 0% 0%

Cross-referencing thel
these two classes. F
footprint label, al uced use of pesticides, emerges as most valued in Class 2.
he red

ollowed by its perceived personal relevance and, to a lesser extent, a

d water footprint label appears to be driven primarily by a specific

ustainability. The preference for reduced pesticide use is particularly
linked to h

appreciated for the trustworthiness of the certification scheme and for concern with pollution

motivations. The organic certification, third in importance, is primarily

reduction as a specific issue. Finally, the carbon neutral label, although the least preferred, still
gains support due to a perceived connection with the issue of emissions, personal relevance,

and general sustainability awareness.

Class 3, with a strong preference for organic certification, favours this label primarily due to

the trust placed in the certification scheme. The reduced pesticide label is also appreciated,

14
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primarily for health-related motivations. Preferences for the carbon neutral label 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 fkequency of wine

consumption at home). The analysis was conducted for each class, aiming tgSpderstand the

Table 7. The variables identified as significant in the CHAID 3
variables that distinguish them significantly from the rest o
Class Variable

Class 1  Ascription of responsibility**
Class 2 Age**

2
Class 3  Usual spending on wine consumeda F 1
Class 4  Frequency of wine consumptign a . 1

Class
Class 1

Class 1 Others Total
43% 57% 152
27% 73% 148

Class 2 Others Total
42% 58% 100
24%  76% 200
Usuahspending 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

15
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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
interpreted 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 indicates a prevalence of this trait within the group.

Class 1, which shows a preference for wines without environmental labels, includes consumers

who report lower levels of responsibility attribution for the environmental impact of their

choices. Class 2 is primarily composed of individuals under the age of 33 typically spend
less than €5 per bottle for everyday wine consumed at home. Class 3 is Sig efined by
wine expenditure, but in the higher range — consumers who usually
bottle. Lastly, Class 4, identified by the frequent selection of the no-

predominantly includes respondents who drink wine on a dail IS.

4. Discussion

The results highlight how environmental labglsni ine gectOWare perceived in ways that

vary markedly across consumers, reflect diffe riorities, cognitive filters, and

expectations. Class 1, representing are of the sample, actively rejects

environmental labels: the neg coefficients in the utility function indicate

that the presence of a label redu appeal. This suggests that, for these consumers,

environmental label be percelved not simply as irrelevant, but as a disruption to the

perceived authenticity ofSghe wine. This is particularly relevant in the wine sector, where
conventional prac 0 volve chemical inputs are culturally associated with sensory
quali i expertiSe. As noted by Delmas and Lessem [20], environmental label can
pectations when they are seen as departing from tradition. In this
context, e al messaging might be interpreted as a signal of lower quality or as an
ideological iatrusion [51]. Communication strategies targeting this segment may therefore
benefit from avoiding polarising framings (e.g., conventional vs. sustainable) and instead seek
to embed sustainability within familiar narratives, for example by presenting reduced 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 environmental labels based on their

perceived relevance to tangible issues, such as personal health or the protection of specific

16
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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 contributed 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 marketing language. Such evidence aligns
with Schaufele and Hamm [23], who observe that younger consumers are not indifferent to
sustainability, but need clear, targeted information to activate their interest and guide their

choices. Similar results were obtained by Moscovici et al. [53]. This intefketation may also

help explain why, in our results, organic certification was not particularly ag lated by this
group: despite its environmental intentions, the label does not explicitly co pecific
benefits. As noted by Anagnostou and colleagues [54], the finding @ e els must

clearly convey their specific environmental benefits to luee 1bre pragmatic

consumers. Communication strategies here should prioritisegtkans rough direct and
% ing the label to specific
nceyefaater-related issues emerge

nic certification, which appears to be

concise formats such as infographics or short claims, €

benefits. Health-related concerns and the perceive,
as particularly effective drivers of interest in

In contrast, Class 3 shows a clear pre ceqfor or
chosen primarily because it isg@ensidere@itrustwortmy~While this preference seems to be driven
by the perceived credibility of gs resonate with observations by Schaufele

and Hamm [23], who suggest that umers trust organic certification, it can also serve

as a signal of quality. ossible that, for this group, organic certification is seen
not only as a mark; ntal responsibility but also as an indicator of overall product
ication strategies should therefore aim to reinforce this trust—by

ngagement with sustainability (e.g., “since 2010 we’ve worked to

trustworthy product profile.

Lastly, Class 4, composed of frequent wine consumers, shows a marked tendency to opt for the
no-choice alternative. The negative and significant constant associated with this option
suggests that the wines presented in the experiment, regardless of their environmental labels,
often failed to meet the expectations of these consumers. This may indicate that frequent

drinkers tend to rely on well-established preferences and are oriented toward wines they already
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442
443

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
sustainability 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 contriBtite to maintaining

product quality and price accessibility rather than positioning it as an added g arate value.

environmental issues. While some consumers appr ental labels as a sign of

credibility, others value them for addressing speci ern as pesticide use or water

conservation, while others still disregard the ng them as irrelevant or even at

odds with their perception of what cefi8i od wine”. This reinforces the idea,

Recognising these differences is i avoid reductive assumptions, such as expecting

the same label [54], and to develop communication

strategies that are ne the_diversity of decision criteria that shape wine consumption.
Rather than sensitivity to sustainability, it becomes necessary to
ackn@wle ains a deeply cultural and experiential product, where tradition,

pleasurefmout ectations coexist in complex ways [55].

5. Conclusions
This study investigated how different environmental labels — organic, carbon neutral, reduced
water footprint, 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 segments, each characterised by different

sensitivities to environmental labels.
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The results reveal that environmental labels do not have a uniform effect across the sample.
For a significant portion of consumers, environmental labels reduce the perceived utility of the
product, suggesting a potential tension between sustainability messaging and traditional
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 alternatives, as indicated by a significant
tendency to opt for the no-choice option, a behaviour that likely reflects relia

choices and a lack of interest in unfamiliar cues.

priorities, and heuristics. Clear, differentiated, and conte
therefore essential not only to enhance label effectiveness, misunderstandings

about what each label actually conveys.

For producers and policymakers, this suggests.tha ccess @f, sustainability initiatives in
the wine sector depends not only on impr@ving en ental performance, but also on
fostering more nuanced forms of engagément cansumers: acknowledging the plurality of

motivations that shape wine

itself.

e clitural and experiential nature of the product

While the study offe insights into how consumers interpret different environmental
labels in the winegsectorigsome limitations also point to productive directions for future
research. As erence method, the discrete choice experiment relies on a
hyp i Futurestudies could explore how preferences observed here translate into
actual iour. Moreover, the environmental labels tested were kept general by
design, in lect their current state of development and limited standardisation in the
Italian mark uture work may investigate how consumer preferences vary when labels are
framed with more detailed wording, design elements, or institutional 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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