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Abstract 33 

Italian wine consumers encounter multiple certification labels, yet their self-reported understanding and 34 

perceived importance of these labels vary across certification categories and consumer groups. This study 35 

examined self-reported knowledge and perceived importanceof three certification categories among 36 

Italian wine consumers: Protected Designation of Origin/Protected Geographical Indication (PDO/PGI, 37 

assessed jointly), organic certification, and sustainability certification (represented by the VIVA, 38 

Equalitas and SOStain schemes, assessed jointly). Data were collected through online surveys conducted 39 

in the first quarter of 2023, 2024, and 2025 (N = 3,550). Regional differences were examined using 40 

Kruskal–Wallis tests with post hoc comparisons, while cumulative-link proportional-odds logistic 41 

regression models were used to assess associations with age, gender, income, macro-region, survey wave, 42 

and, for importance outcomes, self-reported knowledge. The PDO/PGI category showed the highest self-43 

reported knowledge and the sustainability category the lowest, although comparisons between categories 44 

are limited by the different numbers of logos presented for each. Self-reported knowledge was positively 45 

associated with perceived importance for all three certification categories and significantly improved 46 

model fit. Moving from Level 1 to Level 3 of self-reported knowledge was associated with an increase 47 

of 8.4 to 12.8 percentage points in the predicted probability of rating certification importance as high (≥ 48 

4). Sociodemographic and regional associations varied by certification category: macro-region was 49 

associated with Organic and Sustainability importance but not PDO/PGI importance. The findings 50 

indicate that self-reported certification knowledge and valuation are related but category-specific, 51 

highlighting the importance of clear communication about the meaning and requirements of different 52 

certification schemes. 53 

 54 
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 56 

1 Introduction  57 

Consumer preferences in the agri-food sector have increasingly moved toward products that provide 58 

information about their origin, production methods, and environmental impact. Growing concerns about 59 

sustainability, food quality, and transparency have encouraged consumers to pay greater attention to 60 

labels and certification schemes when making purchasing decisions [1, 2]. Within this broader trend, 61 

wine purchasing decisions present a unique challenge to consumer behavior research: unlike most fast-62 

moving consumer goods, the quality of wine cannot be assessed before consumption, making it a type of 63 



 

 
 

credence goods, and certification labels become the main communication bridge between producers and 64 

buyers [3]. 65 

This evolution has elevated the wine label from an ordinary packaging element to a primary point of 66 

contact between producer and consumer, where certifications like Protected Designation of Origin 67 

(PDO), Protected Geographical Indication (PGI), organic and voluntary sustainability labels are starting 68 

to play an important role in consumers’ purchasing decisions [4, 5]. These three types of certifications 69 

differ in terms of their objects of certification, regulatory bodies, and the uniformity of information 70 

communication, and the distinction is central to this study. PDO and PGI are forms of origin-based 71 

certification; operating under the EU public legal framework (Regulation (EU) No 1308/2013), they 72 

guarantee that a wine’s characteristics derive from a specific geographical area and comply with product 73 

specifications [6]. Organic certification, by contrast, is a process-based certification focusing on the 74 

production environment. It verifies that vineyard management and winemaking processes adhere to the 75 

input restrictions and permitted practices stipulated in Regulation (EU) No 2018/848, subject to 76 

verification by accredited bodies and marked with a mandatory, uniform EU logo [7]. The term 77 

“sustainability certification” in this paper refers to various voluntary systems that evaluate wine 78 

producers or products across environmental, social, and economic dimensions based on multiple criteria. 79 

Unlike organic certification, these systems typically base their assessments on outcomes or indicators 80 

rather than specific inputs (covering aspects such as carbon and water footprints, biodiversity, energy 81 

use, labor conditions, and territorial relationships). Furthermore, unlike PDO/PGI and organic 82 

certifications, sustainability certifications lack a unified EU legal definition or logo. In Italy, relevant 83 

certification systems range from public-private or private standards, such as VIVA, Equalitas, and 84 

SOStain, to the national certification framework for the wine supply chain launched in 2022 [8]. 85 

Therefore, while organic certification and sustainability certification are related, they are not coextensive. 86 

Organic production practices contribute to sustainability goals and are sometimes recognized in 87 

sustainability assessments. However, a wine with sustainability certification is not necessarily organic, 88 

nor does an organic wine necessarily meet social or economic sustainability standards. Significant 89 

differences also exist regarding the maturity of regulatory frameworks and the consistency of information 90 

communication with the former featuring a unified EU logo with a clear legal definition, whereas the 91 

latter involve a multitude of logos linked to specific certification schemes, each with varying scopes. 92 

This disparity represents more than just a difference in definitions, and it is a key issue addressed in this 93 

study, as the proliferation and overlap of various certification schemes have been shown to confuse 94 

consumers and trigger the phenomenon of “attribute neglect” [9, 10].  In this paper, “sustainability 95 



 

 
 

certification” denotes a category of voluntary schemes rather than any individual scheme; in the survey, 96 

this category was represented by three schemes operating in the Italian wine sector (VIVA, Equalitas and 97 

SOStain). Likewise, PDO and PGI are treated as a single origin-certification category, while “organic” 98 

specifically denotes certification that complies with EU organic regulations. The study therefore 99 

examines consumers’ self-reported knowledge and perceived importance of certification categories, not 100 

of individual certification schemes (see Section 3.2). 101 

However, simply labeling products does not guarantee that consumers understand their meaning, nor 102 

does it guarantee that this understanding will translate into purchasing behavior. For instance, a study by  103 

Stanco et al. [5] found that geographical indications and grape variety ranked among the most important 104 

purchase drivers for Italian consumers, but that “eco-packaging” and “sustainability” were often 105 

conceptually misunderstood. A recurring finding in the literature on wine economics is that consumers 106 

may value certification systems, but they cannot clearly articulate what these certifications actually 107 

certify [9]. This gap between symbol recognition and substantive knowledge is serious. Specifically, if 108 

certification labels primarily function as emotional cues rather than informational signals, their ability to 109 

correct information asymmetry is fundamentally compromised, even though it is their core regulatory 110 

rationale [11]. 111 

Italy offers a particularly suitable setting for analyzing consumer perceptions of wine certifications in the 112 

EU context. Two of the three certifications categories examined here are based on EU-wide regulatory 113 

instruments. PDO and PGI wines are governed by the common market organization regulation 114 

(Regulation (EU) No 1308/2013), while organic production is standardized under Regulation (EU) 115 

2018/848. Consequently, consumers across member states encounter identical labels and benefit from 116 

the same legal protections. In contrast, sustainability certification remains voluntary and fragmented 117 

across a range of competing national and private schemes. These three certification categories represent 118 

distinct stages of regulatory maturity and integration in information communication, which is not unique 119 

to Italy but is prevalent across all European wine markets. Furthermore, Italy serves as a “conservative” 120 

case study for assessing consumer awareness of labels. The country is among the largest wine producers 121 

in the European Union and holds one of the highest numbers of registered geographical indications [12]. 122 

If consumer understanding of the certification system remains superficial and uneven even in such an 123 

environment, one can hardly expect deeper awareness in markets where certified products are less 124 

prevalent or where geographical indications lack deep cultural roots. Consequently, the findings of this 125 

study can be viewed as an “upper-bound” reference for consumer label awareness within similar 126 

European markets. Finally, the internal heterogeneity of Italy itself offers significant value for 127 



 

 
 

comparative research. Northern Italy differs markedly from the South and the islands in terms of 128 

economic development, retail structure, and wine culture, and these differences parallel, on multiple 129 

levels, the contrasts observed between Northern and Southern European member states [12]. 130 

Consequently, a macro-regional analysis allows us to examine how specific mechanisms (such as local 131 

market structure and exposure to certifications) influence consumer perceptions within a single country. 132 

While these mechanisms are also present in cross-national comparisons across Europe, their effects in 133 

such studies are often confounded by differences in language, regulation, and retail systems. Therefore, 134 

certification knowledge levels may vary not only across different population groups but also between 135 

Italy's four main regions—North, Centre, South, and Islands—and these differences have not yet been 136 

systematically analyzed. This study examines how regional location and sociodemographic 137 

characteristics are associated with Italian consumers' self-reported knowledge of, and the importance 138 

they attach to, three certification categories (PDO/PGI, organic certification, and a sustainability 139 

certification category comprising several voluntary schemes). Using a large-scale online survey spanning 140 

several years (N = 3,550), combined with nonparametric regional comparisons, Spearman correlation 141 

analysis, and ordered logistic regression, we explored the following four research questions: 142 

(i) What are the prevailing levels of self-reported knowledge of the PDO/PGI, organic, and sustainability 143 

certification categories among Italian wine consumers? 144 

(ii) Is the macro-region of residence within Italy associated with consumers’ self-reported knowledge of, 145 

and the importance attributed to, these certification categories (PDO/PGI, Organic, and Sustainability)? 146 

(iii) Is consumer self-reported knowledge positively associated with the perceived importance of each 147 

certification category? 148 

(iv) Which sociodemographic and knowledge-related variables are associated with the importance that 149 

consumers assign to each certification category? 150 

This study makes four contributions to the literature on consumer behavior. First, to our knowledge, it is 151 

the first to simultaneously assess the relationship between self-reported knowledge and perceived 152 

importance for three certification categories using a unified measurement tool applied to the same group 153 

of respondents. The study draws on a large-scale, multi-wave survey sample (N = 3,550) covering all 154 

four macro-regions of Italy. Although the sample is non-probabilistic and thus not statistically 155 

representative of the Italian population as a whole (see Section 6), its size and geographic coverage permit 156 

adjusted comparisons across certification categories and regions that single-certification or single-region 157 

studies cannot support, although comparisons between categories must take into account that the 158 

categories were represented by different numbers of logos (see Sections 3.2 and 6). Second, it documents 159 



 

 
 

systematic differences between traditional geographical indication labels and value-based environmental 160 

labels in the sociodemographic correlates of perceived certification importance, with implications for 161 

marketing strategies and public policy. Third, by integrating regional, sociodemographic, and self-162 

reported knowledge variables into a single model framework, this study deepens our understanding of 163 

how the information environment relates to consumers' responses to credence claims. Fourth, because 164 

the certification categories analyzed differ systematically in their degree of regulatory harmonization, 165 

and because territorial variation is modelled explicitly rather than treated as noise, the findings may 166 

provide a useful comparative reference for other European wine-producing countries with similar 167 

regulatory and market characteristics. 168 

 169 

2 Literature Review 170 

2.1 Information asymmetry issues in consumer knowledge and certification  171 

Credence goods are defined by the persistent inability of consumers to evaluate quality even after 172 

consumption [13]. In such markets, third-party certification schemes are designed to compress 173 

information asymmetry by providing verifiable quality signals [14]. A recurring theme in the wine 174 

economics literature is that consumers frequently value certifications without fully understanding what 175 

they guarantee. Corduas et al. [15], surveying attendees at Italian wine fairs, found region of origin and 176 

grape variety to be more trusted purchase cues than certifications or packaging even when consumers 177 

were unclear about what PDO or PGI actually entailed. This pattern has been reinforced by 178 

neuromarketing evidence – Sapienza et al. [16] demonstrated that emotional engagement with labels, 179 

measured through EEG and eye-tracking, often precedes cognitive processing, implying that even well-180 

intentioned educational messaging competes with subconscious visual cues. Complementarily, 181 

Annunziata et al. [17]found that two-thirds of Italian Gen Y wine consumers could not recall any health-182 

related message from labels, suggesting that shallow engagement with label content is the norm rather 183 

than the exception. 184 

On the producer side, the picture is equally sobering. Giacomarra et al.  [18] found that Sicilian wineries 185 

often lacked familiarity with the international standards underlying their own voluntary certifications, 186 

while Pierli et al. [19] reported that firms in the Marche region viewed PDO/PGI as export-enabling 187 

credentials whose domestic signaling value had eroded. If both producers and consumers have an 188 

incomplete grasp of what labels mean, the resulting information asymmetry limits the ability of 189 

certification systems to fulfil their core function of signaling quality and authenticity. 190 

2.2 Consumer knowledge of wine certifications: objective and subjective dimensions 191 



 

 
 

Consumer knowledge is a multidimensional concept, and relevant literature distinguishes between at 192 

least two components that are interrelated yet not interchangeable [20, 21]: objective knowledge refers 193 

to accurate information stored in memory, typically measured via scored factual questions, such as 194 

whether a respondent can correctly identify what a specific label certifies; subjective knowledge, in 195 

contrast, refers to the knowledge consumers believe they possess, specifically, their self-assessed 196 

familiarity with a label and their perceived understanding of its meaning [22, 23]. The two are only 197 

moderately correlated [24] and exhibit predictable discrepancies: consumers may feel familiar with a 198 

label without truly grasping its regulatory implications, or they may answer factual questions correctly 199 

yet lack confidence in their knowledge. This distinction is widely recognized in the wine sector, and 200 

research indicates that these two dimensions are associated with different outcomes: objective knowledge 201 

is a better predictor of information-seeking behavior and the accuracy of cue usage, whereas subjective 202 

knowledge is more closely linked to confidence, evaluative judgments, and the weight consumers assign 203 

to product cues when making choices [25, 26]. 204 

This study examines the concept of “subjective knowledge”, operationalizing it as consumers' self-205 

reported familiarity with three certification categories and their perceived understanding of what those 206 

categories signify (see Section 3.2). This choice stems from the specific research questions addressed 207 

here. The study focuses on the perceived importance consumers attach to a certification when purchasing 208 

wine which is an evaluative judgment regarding an informational cue, rather than a test of the accuracy 209 

of their understanding. Relevant theoretical and empirical research indicates that such judgments depend 210 

more on the knowledge consumers believe they possess than on the information they can accurately recall 211 

[21, 23]. In other words, if consumers believe they understand a label, they are more likely to base 212 

decisions on it, regardless of whether that understanding is factually correct. Consequently, “subjective 213 

knowledge” serves not only as a potential mechanism through which certification labels influence 214 

product valuation but also as an appropriate predictor for analyzing the relationships in this study. 215 

Furthermore, this metric directly captures the study's underlying premise that consumers may value labels 216 

they do not truly understand [10, 27]. The limitations associated with this choice, specifically, the 217 

inability to assess the accuracy of perceived understanding or to determine the extent to which the link 218 

between self-reported knowledge and perceived importance reflects actual cognitive knowledge of the 219 

label. These are discussed in Section 6, which also identifies objective measurement as a key direction 220 

for future research. 221 

Consumer interest in environment- and quality-certified wines has grown considerably, though 222 

awareness remains shallow and unevenly distributed. Sgroi et al. [27]found that 88% of surveyed Italian 223 



 

 
 

consumers expressed interest in buying sustainability-certified wines, yet only 35% recognized the 224 

SOStain label, suggesting that stated preferences often outpace verified label literacy. The Organic label 225 

fares somewhat better – Moscovici et al. [28] showed in a global analysis that belief in the value of 226 

organic certification was the strongest driver of willingness to pay, though the effect was moderated by 227 

country-specific market expectations. In experimental settings, Scozzafava et al. [29] reported that 228 

organic wine commanded the highest average bid in auction experiments, but only after participants 229 

received explicit information about production methods, indicating that sensory experience alone is 230 

insufficient to activate the organic price premium. 231 

These results point to a fundamental paradox that sustainability and organic labels carry symbolic power 232 

even when consumers cannot articulate what they certify. Boncinelli et al. [10] documented that 72% of 233 

Italian consumers exhibit “attribute non-attendance” toward sustainability labels during purchasing 234 

decisions, partly due to cognitive overload from overlapping certification schemes. It was found that 235 

many consumers conflate the meanings of organic, natural, and biodynamic wines, creating confusion 236 

that undermines trust in all three categories [11]. Capanna Piscè et al. [9], employing semiotic analysis, 237 

showed that organic symbols elicit positive emotional engagement and quality attributions without 238 

necessarily activating awareness of the underlying regulatory framework. Together, these findings 239 

suggest that the persuasive function of sustainability labels partially decouples from their informational 240 

function, with important implications for both regulatory design and consumer education strategy. 241 

2.3 Sociodemographic moderators of certification knowledge and valuation 242 

Consumer awareness of food labeling is not uniformly distributed. In the wine sector, sociodemographic 243 

characteristics have been shown to predict consumers' awareness of labels and their subjective emphasis 244 

on certifications. Gender differences are well-documented: women tend to place greater emphasis on 245 

environmental and health-related labels [30], a finding validated in multiple countries. The effects of age 246 

are more nuanced; older consumers tend to be more familiar with traditional geographical indications, 247 

potentially reflecting their longer market experience while younger generations show a stronger 248 

inclination towards sustainability and organic certifications, even if they don't necessarily have a deeper 249 

understanding of specific certification systems [31]. Higher incomes correlate with a greater willingness 250 

to purchase organic and premium certified wines [28], consistent with the typically higher price 251 

premiums in these categories. 252 

Education level is another relevant sociodemographic factor worth exploring. In the broader literature on 253 

food labeling, education level is positively correlated with consumers' objective awareness of 254 

certification systems [32]. However, evidence within the wine sector remains relatively weak and 255 



 

 
 

inconsistent. This is likely because wine knowledge constitutes domain-specific expertise acquired 256 

primarily through consumption experiences rather than formal schooling. Furthermore, the concept of 257 

“subjective knowledge” examined in this study reflects consumers' perceived familiarity rather than 258 

objectively verified accuracy. Data on education level were not collected in this survey; the implications 259 

of this omission for the interpretation of results are discussed in Section 6. Finally, although subjective 260 

awareness (i.e., consumers' self-assessed familiarity) is directly related to purchasing behavior, the 261 

relationship between subjective awareness (i.e., consumers' self-assessed familiarity) and their emphasis 262 

on certification remains insufficiently studied compared to objective awareness [33]. 263 

2.4 Territorial variation in certification perception: the Italian case in comparative perspective  264 

The phenomenon of regional disparities in the perception of certification labels is not unique to the Italian 265 

market. Comparative studies across European nations indicate that consumer willingness to pay for 266 

organic and geographical indication (GI) wines is primarily moderated by country-specific market 267 

expectations rather than solely by the label design itself [28]; similar patterns of internal variation emerge 268 

in other wine-producing countries where there are regional differences in the prevalence of certification 269 

and the level of market development. Italy offers an excellent setting for analyzing and isolating this 270 

mechanism, as its four macro-areas exhibit significant differences in these respects while sharing a 271 

unified regulatory framework, language, and retail system. Consequently, this regional diversity is not 272 

merely a factor to be considered during sampling but an analytically relevant factor in the perception of 273 

certification. It was found that Southern Italian consumers placed greater emotional trust in traditional 274 

products, while Northern consumers relied more on formal certification evidence [34]. [35], surveying 275 

1,200 respondents, showed that motivations for choosing quality wines shifted along a regional and 276 

socio-economic spectrum, with PDO preference concentrated among educated, affluent consumers in the 277 

North. Ceccacci et al. [36] documented how wine producers in Emilia-Romagna used territorial 278 

sustainability certifications to simultaneously enhance regional reputation and demonstrate 279 

environmental commitment as a dynamic largely absent in Southern regions. Dominici et al. [2] added 280 

nuance by demonstrating that organic labels increased perceived quality and willingness to pay only 281 

when associated with lower-equity geographical indications, suggesting that strong regional brands may 282 

already signal the sustainability attributes that a separate label would otherwise communicate. 283 

These studies collectively demonstrate that regional wine cultures shape consumers' cognitive and 284 

evaluative frameworks for interpreting certification information. For example, consumers living in the 285 

north, surrounded by a high concentration of PDO and PGI products, may have a significantly different 286 

understanding of geographical indication labels compared to those living in island regions. In island 287 



 

 
 

regions, regional branding is less saturated than in the north, but environmental values may play a more 288 

significant role in quality judgments. To date, no research has systematically tested this assertion 289 

simultaneously across Italy's four main regions and various certification categories. To fill this gap, this 290 

study, after controlling for standard socio-demographic covariates, examines whether regional location 291 

is a significant independent predictor of consumers' awareness and perceived importance of certification 292 

categories. Because the regulatory framework is common to all macro-areas, residual regional 293 

differences are unlikely to reflect institutional differences and may instead be related to local market 294 

structures, wine cultures, or differences in population composition (see Section 6). It is precisely this 295 

characteristic of isolation that makes the research findings valuable for understanding the situation in 296 

other parts of the EU. Given the disparities across regions (i.e., within individual countries like Spain, 297 

Portugal, and Greece, or among the member states) regarding the prevalence of certification and the level 298 

of market development, corresponding differences in consumer awareness and value assessment should 299 

be expected. Therefore, a unified EU-wide communication strategy should not be assumed to produce 300 

uniform effects. 301 

 302 

3 Materials and Methods 303 

3.1 Data collection and sample 304 

The data were collected through a Computer-Assisted Web Interview (CAWI) administered by a 305 

professional market research agency specializing in national consumer panels. Data collection was 306 

conducted in three survey waves, during the first quarter of three consecutive years: 2023, 2024, and 307 

2025. The same questionnaire, response options, and recruitment procedure were used in all three waves. 308 

Stratified quota sampling was applied on the basis of official statistics from the Italian National Institute 309 

of Statistics (ISTAT), with quotas established for age, gender, and macro-regional distribution to 310 

approximate the demographic composition of the target population. Nevertheless, the realized age and 311 

gender composition differed across waves (Supplementary Table S1), and the sample remains non-312 

probabilistic (see Section 6). The multi-year data collection strategy was implemented to obtain a large 313 

and stable sample and to reduce the influence of short-term market changes on consumer opinions, while 314 

fielding all waves in the same quarter kept seasonal conditions constant. A total of 3,550 valid responses 315 

were obtained (n2023 = 1,250; n2024 = 1,300; n2025 = 1,000). Prior to participation, respondents 316 

provided informed consent after reading a project disclosure sheet outlining the objectives of the survey. 317 

Participation was voluntary and anonymous, and no sensitive personal information was collected. The 318 



 

 
 

participants were required to be at least 18 years old and participation was additionally restricted to 319 

individuals currently residing in Italy who regularly purchase wine. 320 

The repeated cross-sectional design employed in this study is well established in survey methodology: 321 

by pooling data from successive survey waves, it enhances the precision of estimates for subgroups that 322 

single-wave surveys cannot adequately support, while also avoiding biases that might arise if conclusions 323 

were based solely on conditions during a specific data-collection period [37, 38]. As a new sample is 324 

drawn for each wave, this design also circumvents issues such as sample attrition and panel-conditioning 325 

bias associated with repeatedly interviewing the same group. This approach is also widely used in 326 

research on food and wine consumers. For instance, the Geisenheim Wine Consumer Report has relied 327 

for over a decade on periodic, representative surveys of German wine consumers [39], and similar annual 328 

survey data have underpinned analyses regarding front-of-pack food labelling [40].  329 

To analyze geographic differences in consumer behavior while maintaining adequate subsample sizes, 330 

the 20 administrative regions of Italy were grouped into four macro-areas: North, Centre, South, and 331 

Islands. The classification was based on the official territorial framework of the Italian National Institute 332 

of Statistics (ISTAT), which is aligned with the European NUTS 1 classification [41]. Although the 333 

ISTAT framework distinguishes North-West and North-East, these two sub-areas were combined into a 334 

single “North” category in the present study to ensure adequate sample sizes and facilitate comparisons 335 

across macro-areas.  336 

3.2 Questionnaire structure and variables 337 

This study used a structured questionnaire to capture a wide range of variables related to socio-338 

demographics, consumer behavior, and perceptions of wine certifications. Participants were asked to 339 

report their knowledge of and the importance they attributed to the three wine certification categories 340 

considered in this study, i.e., PDO/PGI, Organic and Sustainability certifications, which were presented 341 

as separate categories in the questionnaire, along with their demographic information (age, gender, region 342 

of residence, and income). For each certification category, respondents were asked to assess their level 343 

of knowledge and the importance they attributed to the corresponding certification category when 344 

purchasing wine. Table 1 provides a detailed description of the questions and variables included in the 345 

analysis. Each certification category was presented as a separate question accompanied by the 346 

corresponding logos (the EU organic logo for organic certification; the VIVA, Equalitas, and SOStain 347 

logos for sustainability certification). The VIVA, Equalitas, and SOStain schemes are existing 348 

sustainability certification schemes operating in the Italian wine sector, each involving verification by 349 

independent bodies; no fictitious label was used. The three sustainability logos were shown together, and 350 



 

 
 

respondents gave a single answer for the sustainability category as a whole. The resulting measures 351 

therefore refer to the category and cannot distinguish respondents’ familiarity with, or evaluation of, 352 

VIVA, Equalitas or SOStain individually: a respondent may have recognized one scheme but not the 353 

others, or attributed different scopes to them. By contrast, the organic category was represented by a 354 

single logo, so the categories differed in the number of logos presented, which may affect their 355 

comparability (see Section 6). Respondents were thus asked about the three categories separately and 356 

could report different levels of knowledge and importance for each. For knowledge, respondents were 357 

asked: “Which of the following statements best describes your knowledge of [PDO/PGI / organic / 358 

sustainability] certification for wine?”, with response options (1) “I don’t know this label/certification”; 359 

(2) “I recognize this label/certification, but I do not know what it means”; (3) “I recognize this 360 

label/certification and understand what it means.” For perceived importance, respondents were asked: 361 

“How important is the presence of a [PDO/PGI / organic / sustainability] certification when you choose 362 

a wine to purchase?”, with responses on a 5-point Likert scale from 1 = Not important at all to 5 = 363 

Extremely important. 364 

PDO and PGI were assessed jointly as a single PDO/PGI category in the questionnaire. Although they 365 

represent distinct EU geographical indication schemes, they were grouped in the survey because both 366 

communicate a certified geographical link between the product and its place of origin and were presented 367 

to respondents within the same geographical-indication category. Accordingly, the present analysis 368 

reflects respondents’ self-reported knowledge and perceived importance of the combined PDO/PGI 369 

category rather than separate evaluations of PDO and PGI. Throughout the paper, “PDO/PGI”, “Organic” 370 

and “Sustainability” therefore refer to the three certification categories as presented in the questionnaire, 371 

rather than to individual certification schemes. 372 

All three levels of knowledge reflect the respondent's own assessment; no factual item was administered 373 

to verify the accuracy of reported understanding. The measure therefore captures subjective knowledge 374 

and not objectively scored knowledge of the regulatory content of the certifications in each category. The 375 

format corresponds to the aided-awareness scales used in prior certification research [27] and to single-376 

item subjective-knowledge measures widely employed in wine consumer studies [25, 26]. 377 

Table 1 Overview of key survey variables and thematic categories 378 
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Variable Category Variable Measurement Description 

Sociodemographic 

  

  

  

Age Age at the year respondents were surveyed, calculated 

from self-reported year of birth 

Gender Self-identified gender 

Region of Residence Reported region, later grouped into four macro-areas 

(i.e., North, Centre, South and Islands) 

Monthly Income 

Bracket 

Self-reported income ranges 

Self-reported 

Knowledge of 

Certification 

Categories 

Knowledge of PDO/PGI 

Category 

Respondents were shown the relevant PDO/PGI wine 

certification marks (PDO and PGI assessed jointly as one 

category) and asked: “Which of the following statements 

best describes your knowledge of PDO/PGI certification 

for wine?” Response options: (1) “I don’t know this 

label/certification”; (2) “I recognize this 

label/certification, but I do not know what it means”; (3) 

“I recognize this label/certification and understand what 

it means.” 

Knowledge of Organic 

Certification Category 

Respondents were shown the EU Organic logo and 

asked: “Which of the following statements best describes 

your knowledge of organic certification for wine?” 

Response options: (1) “I don’t know this 

label/certification”; (2) “I recognize this 

label/certification, but I do not know what it means”; (3) 

“I recognize this label/certification and understand what 

it means.” 

Knowledge of 

Sustainability 

Certification Category 

Respondents were shown sustainability certification 

logos (VIVA, Equalitas, and SOStain, shown together; 

one answer for the whole category) and asked: “Which of 

the following statements best describes your knowledge 

of sustainability certification for wine?” Response 

options: (1) “I don’t know these labels/certifications”; (2) 

“I recognize these labels/certifications, but I do not know 

what they mean”; (3) “I recognize these 

labels/certifications and understand what they mean.” 

Perceived Importance 

of Certification 

Categories 

Importance of PDO/PGI 

Category 

Respondents were asked: “How important is the presence 

of a PDO/PGI certification when you choose a wine to 

purchase?” Measured on a 5-point Likert scale from 1 = 

Not important at all to 5 = Extremely important. 

Importance of Organic 

Certification Category 

Respondents were asked: “How important is the presence 

of EU Organic certification when you choose a wine to 

purchase?” Measured on a 5-point Likert scale from 1 = 

Not important at all to 5 = Extremely important. 

Importance of 

Sustainability 

Certification Category 

Respondents were asked: “How important is the presence 

of a sustainability certification when you choose a wine 

to purchase?” Measured on a 5-point Likert scale from 1 

= Not important at all to 5 = Extremely important. 



 

 
 

3.3 Data analysis 380 

Descriptive analysis was performed to characterize the overall composition of the sample and to provide 381 

a preliminary overview of self-reported knowledge and perceived importance of wine certifications. Self-382 

reported knowledge of each of the three certification categories relevant to the European wine sector 383 

(PDO/PGI, Organic, and Sustainability, as defined in Section 1 and 3.2) was measured with a single 384 

question.  385 

Responses to each knowledge question were coded on a three-level ordinal scale of self-reported 386 

knowledge: Level 1 – the respondent indicated complete unfamiliarity with the label (“I don’t know”); 387 

Level 2 – the respondent recognized the label but reported not understanding its meaning; Level 3 – the 388 

respondent both recognized the label and reported understanding it. This coding was applied 389 

independently to PDO/PGI, Organic, and Sustainability categories. Perceived importance of each 390 

certification category  in wine purchasing decisions was measured with a single question per category on 391 

a 5-point Likert scale, ranging from 1 – “Not important at all” to 5 – “Extremely important”. All measures 392 

were checked for coding accuracy and missingness. As each construct was measured with a single 393 

question, no weighting or dimensionality reduction was applied. The resulting six measures (knowledge 394 

and importance for each of the three certification categories) were analyzed separately as outcome 395 

variables, and the knowledge measures were also used as explanatory variables in the importance models. 396 

To examine regional differences in self-reported knowledge and perceived importance, regional 397 

comparisons were conducted across four Italian macro-areas: North, Centre, South, and Islands. Analysis 398 

was performed on six dependent variables representing knowledge and importance for each certification 399 

category (PDO/PGI, Organic, and Sustainability). Because the outcome variables were ordinal, regional 400 

differences were examined using the Kruskal–Wallis H test. In instances where the omnibus test 401 

indicated significance (p<0.05), Dunn’s post hoc test was conducted to identify specific pairwise 402 

differences. To control for the risk of Type I errors during multiple comparisons, a Bonferroni correction 403 

was applied. Effect sizes for the Kruskal–Wallis tests were computed as ε² = H / (N − 1).  404 

Analyses were conducted in RStudio. Spearman’s rank correlation coefficient was used to examine the 405 

association between self-reported knowledge and perceived importance separately for PDO/PGI, 406 

Organic, and Sustainability categories. In addition, cumulative-link proportional-odds logistic regression 407 

models were estimated for each certification category. First, three models examined self-reported 408 

knowledge as an ordinal outcome (Level 1 = unfamiliar with the certification; Level 2 = recognition 409 

without understanding; Level 3 = recognition and understanding). Second, three models examined 410 



 

 
 

perceived importance, measured on the five-point Likert scale, as an ordinal outcome. The importance 411 

models included the corresponding self-reported knowledge measure as a categorical predictor. 412 

All regression models were adjusted for age, gender, monthly income, macro-region of residence, and 413 

survey wave. Age was entered as a continuous variable and scaled so that the reported odds ratios 414 

represent a 10-year increase. Gender, income, macro-region, survey wave, and self-reported knowledge 415 

in the importance models were treated as categorical variables. The reference categories were Male for 416 

gender, Low for income, North for macro-region, 2023 for survey wave, and Level 1 for self-reported 417 

knowledge. Respondents who did not report their income were retained as a separate “Not reported” 418 

category, allowing the full analytical sample (N = 3,550) to be retained. The same questionnaire, response 419 

options, and recruitment approach were used across the three survey waves, and survey wave was 420 

included in the regression models to account for differences between data-collection periods. 421 

Regression results are reported as odds ratios (ORs) with 95% confidence intervals. Type III Wald tests 422 

were used to evaluate the joint significance of categorical predictors. The proportional-odds assumption 423 

was assessed using nominal-effects tests. Where the proportional-odds assumption was violated, two 424 

robustness checks were conducted: partial proportional-odds models, in which the violating predictors 425 

were allowed to vary across thresholds, and binary logistic models of the dichotomised outcome. For the 426 

importance models, likelihood-ratio tests were additionally used to evaluate the contribution of self-427 

reported knowledge by comparing models with and without the knowledge factor. Models treating self-428 

reported knowledge as a categorical factor were also compared with models treating knowledge as a 429 

linear ordinal score using likelihood-ratio tests. McFadden’s pseudo-R² was calculated as an additional 430 

measure of model fit. 431 

To facilitate interpretation of the importance models, average marginal effects were calculated for the 432 

predicted probability of assigning an importance rating of 4 or 5. Contrasts were estimated for self-433 

reported knowledge Levels 2 and 3 relative to Level 1; Centre, South, and Islands relative to North; High 434 

relative to Low income; Female relative to Male; and a 10-year increase in age. Estimates are reported 435 

as percentage-point changes with 95% confidence intervals. Predicted probabilities of assigning an 436 

importance rating of at least 4 were also estimated across the three levels of self-reported knowledge for 437 

each certification category  and are presented graphically with 95% confidence intervals. Finally, a 438 

sensitivity analysis was conducted among respondents who reported their income (N = 3,230), re-439 

estimating the three importance models after excluding the “Not reported” income category. 440 

 441 

 442 



 

 
 

 4 Results 443 

4.1 Sample characteristics 444 

Table 2 summarizes the sociodemographic composition of the sample. The descriptive analysis is based 445 

on a sample of 3,550 Italian wine consumers, with a relatively balanced gender distribution (53.6% 446 

female). Respondents are distributed across all age groups, with the largest share between 36 and 45 447 

years old (42.1%). Among respondents who reported their income, the largest group was the medium-448 

income group (53.0%). In terms of geographic distribution, the largest proportion of respondents comes 449 

from Northern Italy (45.2%), followed by Southern regions (23.4%), the Centre (19.7%), and the Islands 450 

(11.7%). 451 

Table 2 Sociodemographic characteristics of the sample and mean self-reported knowledge and 452 

perceived importance by group 453 

Variable Category % Knowledge Importance 

Mean SD Mean SD 

Gender Female 53.6 2.24 0.54 4.08 0.64 

Male 46.4 2.20 0.57 4.03 0.67 

Age 18–25 3.7 2.13 0.61 3.97 0.67 

26–35 26.5 2.29 0.55 3.98 0.63 

36–45 42.1 2.23 0.56 4.02 0.65 

46–55 16.5 2.18 0.55 4.18 0.62 

56+ 11.2 2.11 0.54 4.22 0.71 

Incomea Low 32.1 2.16 0.57 4.00 0.67 

Medium 53.0 2.26 0.54 4.07 0.65 

High 14.9 2.34 0.56 4.17 0.62 

Region North 45.2 2.23 0.54 4.03 0.65 

Central 19.7 2.21 0.55 4.07 0.67 

South 23.4 2.23 0.60 4.08 0.62 

Islands 11.7 2.22 0.58 4.11 0.68 

Note: N = 3,550. Knowledge and importance are each respondent's mean score across the three 454 

certification categories (PDO/PGI, Organic, Sustainability). Self-reported knowledge is measured on a 455 
1–3 scale and perceived importance on a 1–5 scale. Values are unadjusted descriptive statistics. 456 
a Percentages for the income category refer only to the 3,230 respondents who answered the income 457 

question; 320 respondents (9.0%) did not report their income. 458 



 

 
 

The knowledge and importance values in Table 2 are unadjusted descriptive statistics, and most 459 

differences between groups are small. Mean self-reported knowledge was slightly higher among 460 

respondents aged 26–35 and in the high-income group, and lowest among those aged 56 and over. Mean 461 

perceived importance rose with age, from 3.97 among respondents aged 18–25 to 4.22 among those aged 462 

56 and over, and was slightly higher in the high-income group. Differences by gender and macro-region 463 

were minimal (0.08 points or less on either scale). Because these values average across certification 464 

categories and do not control for other characteristics, they are not interpreted as evidence of 465 

sociodemographic associations. Adjusted associations, estimated separately for each certification 466 

category, are reported in Section 4.4 (Tables 6a and 6b). 467 

The composition of the four macro-regional subsamples was broadly comparable: macro-region was not 468 

significantly associated with gender (χ²(3) = 2.77, p = .428) or age group (χ²(12) = 12.67, p = .393). 469 

Composition did differ across survey waves, most notably in age and gender (Supplementary Table S1). 470 

Survey wave was therefore included as a covariate in all regression models. 471 

Across the full sample, mean self-reported knowledge was highest for PDO/PGI, followed by Organic 472 

and Sustainability. Mean perceived importance followed a different ordering: PDO/PGI, Sustainability, 473 

and Organic. The Sustainability category thus had the lowest reported knowledge of the three but the 474 

second-highest rated importance. These between-category comparisons should be interpreted with 475 

caution, because the categories were represented by different numbers of logos (a single logo for Organic 476 

and several for PDO/PGI and Sustainability; see Section 3.2). Regional breakdowns of these scores and 477 

tests of regional differences are reported in Section 4.2. 478 

4.2 Regional disparities in consumer self-reported knowledge and perceived importance  479 

Kruskal–Wallis H tests were employed to evaluate the significance of these regional differences in self-480 

reported knowledge of and importance attributed to wine certification categories; the results are shown 481 

in Table 3 below.  482 

Table 3 Results of Kruskal–Wallis H tests assessing regional differences in self-reported knowledge and 483 

perceived importance across certification categories 484 

Outcome North Mean 

± SD 

Centre Mean 

± SD 

South Mean 

± SD 

Islands Mean 

± SD 

H p ε² 

Self-reported knowledge 

PDO/PGI 2.62 ± 0.67 2.63 ± 0.67 2.62 ± 0.66 2.58 ± 0.68 3.01 .390 0.001 

Organic 2.39 ± 0.76 2.37 ± 0.78 2.24 ± 0.82 2.30 ± 0.79 20.71 < .001 0.006 

Sustainability 1.68 ± 0.85 1.66 ± 0.85 1.83 ± 0.88 1.79 ± 0.86 23.51 < .001 0.007 

Perceived importance 

PDO/PGI 4.22 ± 0.79 4.25 ± 0.76 4.22 ± 0.80 4.19 ± 0.80 1.49 .684 < 

0.001 



 

 
 

Organic 3.88 ± 0.90 3.94 ± 0.89 3.97 ± 0.84 4.04 ± 0.85 11.57 .009 0.003 

Sustainability 4.00 ± 0.81 4.02 ± 0.88 4.07 ± 0.76 4.10 ± 0.82 8.54 .036 0.002 

Note: df = 3 for all tests; N = 3,550. Self-reported knowledge was measured on a three-level scale (1–3) 485 
and perceived importance on a five-point scale (1–5). Effect size ε² = H / (N − 1). PDO/PGI = combined 486 

PDO/PGI category; Organic = organic certification (EU organic logo); Sustainability = sustainability 487 
certification category (VIVA, Equalitas and SOStain logos shown together). 488 
 489 

For self-reported knowledge, no statistically significant regional variation was found within the sample 490 

for PDO/PGI, whereas significant differences were observed for Organic and Sustainability categories. 491 

The two categories showed opposite patterns that mean Organic knowledge was highest in the North and 492 

Centre and lowest in the South, whereas mean Sustainability knowledge was higher in the South and 493 

Islands than in the North and Centre. For perceived importance, significant regional differences were 494 

likewise observed for Organic and Sustainability, but not for PDO/PGI (H = 1.49, p = .684). In all cases, 495 

however, effect sizes were small (ε² ≤ 0.007), indicating that regional differences, although statistically 496 

detectable in a sample of this size, were modest in magnitude. Pairwise comparisons were conducted for 497 

the four outcomes with a significant omnibus test (Table 4). 498 

Table 4 Post hoc pairwise comparisons (Dunn's test) for regional differences in self-reported knowledge 499 

and perceived importance of the Organic and Sustainability certification categories 500 

Region 

comparison 

Organic Sustainability 

Mean rank 

difference 

z Adj. p Mean rank 

difference 

z Adj. p 

Self-reported knowledge 

North – 

Centre 

30.98 0.737 1.000 28.39 0.678 1.000 

North – South 171.77 4.334 < .001*** −159.29 −4.032 < .001*** 

Centre – 

South 

140.79 2.960 .018* −187.68 −3.958 < .001*** 

North – 

Islands 

110.69 2.160 .184 −188.23 −2.315 .124 

Centre – 

Islands 

79.70 1.384 .998 −146.63 −2.554 .064† 

South – 

Islands 

−61.08 −1.093 1.000 41.05 0.736 1.000 

Perceived importance 

North – 

Centre 

−68.60 −1.583 .680 −55.00 −1.286 1.000 

North – South −84.17 −2.060 .237 −77.77 −1.927 .324 

Centre – 

South 

−15.57 −0.317 1.000 −22.77 −0.470 1.000 

North – 

Islands 

−164.28 −3.108 .011* −135.86 −2.604 .055† 

Centre – 

Islands 

−95.68 −1.610 .643 −80.86 −1.380 1.000 



 

 
 

South – 

Islands 

−80.11 −1.390 .987 −58.09 −1.020 1.000 

Note: Mean rank difference = mean rank of the first region minus mean rank of the second region of the 501 
pair; a positive difference (and z) indicates higher mean ranks in the first region, a negative difference 502 
indicates higher mean ranks in the second. p-values are Bonferroni-adjusted for six comparisons within 503 

each outcome. † p < .10; * p < .05; *** p < .001. PDO/PGI is omitted because neither omnibus test was 504 
significant. Category labels as defined in Table 3. 505 
 506 

For self-reported knowledge, the pairwise comparisons showed that regional differences were 507 

concentrated in the South, but in opposite directions for the two categories. Respondents in the South 508 

reported significantly lower Organic knowledge than those in the North and the Centre, whereas they 509 

reported significantly higher Sustainability knowledge than those in the North and the Centre. The Islands 510 

did not differ significantly from any other macro-area on either knowledge outcome. The Centre–Islands 511 

contrast for Sustainability knowledge approached significance, with higher knowledge in the Islands. No 512 

significant difference was found between the North and the Centre for either category. 513 

For perceived importance, the regional difference in Organic importance was attributable to the contrast 514 

between the North and the Islands. Respondents in the Islands attributed greater importance to Organic 515 

category than those in the North, and no other pairwise comparison was significant. For Sustainability 516 

importance, although the omnibus test was significant, no pairwise comparison remained significant after 517 

Bonferroni correction. The largest difference was again between the North and the Islands, in the same 518 

direction. This pattern, in which the omnibus effect is spread across several small differences rather than 519 

concentrated in one pair, is consistent with the conservative nature of the Bonferroni adjustment. 520 

Taken together, the unadjusted comparisons suggest that regional differences in self-reported knowledge 521 

and in perceived importance did not follow the same geographic pattern. Knowledge differences were 522 

centred on the South, where respondents reported lower familiarity with Organic category  but higher 523 

familiarity with Sustainability category than respondents in the North and Centre. Importance 524 

differences, by contrast, were centred on the Islands, where both Organic and Sustainability categories 525 

tended to be rated as more important than in the North. PDO/PGI category showed no regional 526 

differences in either knowledge or importance. Because these comparisons do not account for differences 527 

in sociodemographic composition, survey wave, or self-reported knowledge across macro-areas, adjusted 528 

associations are examined in Section 4.4. 529 

4.3 Relationship between self-reported knowledge and perceived importance 530 

To examine whether self-reported knowledge of certification categories is associated with the importance 531 

assigned to them, Spearman’s rank correlation coefficients were computed. The results, summarized in 532 



 

 
 

Table 5, show a positive and statistically significant association for all three certification categories. The 533 

associations were weak (ρ = 0.13–0.15), but consistently positive: higher self-reported knowledge was 534 

associated with higher perceived importance. 535 

Table 5 Association between self-reported knowledge and importance scores for each wine certification 536 

category 537 

Certification 

category 

Sample Size(N) Spearman’s ρ (rho) p-valuea 

PDO/PGI 3,550 0.134 <.001*** 

Organic 3,550 0.144 < .001*** 

Sustainability 3,550 0.145 < .001*** 
a Significant at the *** p < .001. Category labels as defined in Table 3. 538 

 539 

The correlation coefficients were similar in magnitude across certification categories (ρ = 0.134 for 540 

PDO/PGI, 0.144 for Organic, and 0.145 for Sustainability). Given these small differences, the unadjusted 541 

correlations are not interpreted as evidence that self-reported knowledge plays a larger role for one 542 

certification category than for another. Associations adjusted for sociodemographic characteristics, 543 

macro-region, and survey wave are reported in Section 4.4. 544 

4.4 Adjusted associations with self-reported knowledge and perceived importance  545 

Six cumulative-link ordinal logistic regression models were estimated to examine two questions: how 546 

sociodemographic and regional characteristics relate to self-reported knowledge when considered jointly, 547 

and how self-reported knowledge relates to perceived importance. Three models used self-reported 548 

knowledge as the outcome (Table 6a) and three used perceived importance as the outcome (Table 6b). 549 

All models were adjusted for age, gender, income, macro-region, and survey wave, and the importance 550 

models additionally included the corresponding self-reported knowledge measure. Macro-region was 551 

entered as a categorical predictor with North as the reference category, so separate odds ratios were 552 

estimated for the Centre, South, and Islands. Predictors are measured on different scales, so average 553 

marginal effects on the predicted probability of rating importance ≥ 4 are also reported to allow 554 

comparison (Table 7 and Figure 1). 555 

Table 6a. Ordinal logistic regression models of self-reported knowledge of PDO/PGI, Organic, and 556 

Sustainability certification categories.   557 

Predictor PDO/PGI OR 

(95% CI) 

p Organic OR 

(95% CI) 

p Sustainability 

OR (95% CI) 

p 

Age (per 10 

years) 

0.99 (0.91–

1.07) 

.77 0.87 (0.81–

0.94) 

<.001 0.76 (0.71–

0.82) 

<.001 



 

 
 

Female (ref. 

Male) 

0.96 (0.82–

1.11) 

.56 1.60 (1.40–

1.82) 

<.001 0.95 (0.83–

1.08) 

.40 

Income (ref. Low) 

Medium 1.41 (1.18–

1.67) 

<.001 1.50 (1.29–

1.74) 

<.001 1.17 (1.00–

1.36) 

.04 

High 1.81 (1.39–

2.34) 

<.001 1.78 (1.43–

2.22) 

<.001 1.70 (1.38–

2.11) 

<.001 

Not reported 0.74 (0.57–

0.96) 

.02 0.87 (0.69–

1.11) 

.26 0.61 (0.47–

0.80) 

<.001 

Macro-region (ref. North) 

Centre 1.10 (0.90–

1.34) 

.36 0.95 (0.80–

1.13) 

.54 0.97 (0.81–

1.15) 

.70 

South 1.10 (0.91–

1.33) 

.33 0.74 (0.63–

0.87) 

<.001 1.43 (1.21–

1.68) 

<.001 

Islands 0.95 (0.75–

1.20) 

.67 0.86 (0.70–

1.06) 

.17 1.36 (1.10–

1.67) 

.004 

Wave (ref. 2023) 

2024 1.08 (0.90–

1.31) 

.39 1.13 (0.96–

1.32) 

.15 1.00 (0.85–

1.17) 

> .99 

2025 0.80 (0.65–

0.99) 

.04 0.85 (0.71–

1.03) 

.09 0.83 (0.69–

0.99) 

.04 

Joint tests 

Income, χ²(3) 45.73 <.001 52.47 <.001 51.33 <.001 

Macro-region, 

χ²(3) 

2.13 .55 13.94 .003 25.95 <.001 

Wave, χ²(2) 10.21 .006 11.11 .004 6.06 .048 

McFadden 

pseudo-R² 

0.011 
 

0.019 
 

0.019 
 

N 3,550 
 

3,550 
 

3,550 
 

Note. Odds ratios (ORs) and 95% confidence intervals are reported. Reference categories are Male, Low 558 
income, North, and Wave 2023. Joint significance of categorical predictors was assessed with Type III 559 
Wald tests. Nominal-effects tests indicated no departures from the proportional-odds assumption in the 560 

PDO/PGI and Sustainability models; departures were detected for gender and income in the Organic 561 
model. Results were robust to partial proportional-odds and binary logistic specifications. Category 562 
labels as defined in Table 3. 563 

 564 

Income was associated with self-reported knowledge for all three certification categories (joint tests, all 565 

p < .001). Compared with low-income respondents, high-income respondents had higher odds of 566 

reporting greater knowledge, whereas respondents who did not report their income had lower odds for 567 

PDO/PGI and Sustainability. Age was negatively associated with Organic and Sustainability knowledge, 568 

but not with PDO/PGI knowledge. Female respondents had higher odds of greater Organic knowledge, 569 

with no gender association for PDO/PGI or Sustainability. 570 

Macro-region was jointly associated with Organic and Sustainability knowledge, but not with PDO/PGI 571 

knowledge. These adjusted estimates are consistent with the unadjusted comparisons in Section 4.2. 572 

Relative to the North, respondents in the South had lower odds of greater Organic knowledge and higher 573 

odds of greater Sustainability knowledge. After adjustment, respondents in the Islands also had higher 574 



 

 
 

odds of greater Sustainability knowledge than those in the North, a difference that did not reach 575 

significance in the unadjusted pairwise comparisons. Survey wave was jointly associated with knowledge 576 

in all three models, and respondents in the 2025 wave had lower odds of greater PDO/PGI and 577 

Sustainability knowledge than those in 2023. 578 

Table 6b Ordinal logistic regression results for importance attributed to PDO/PGI, Organic and 579 

Sustainability certification categories. 580 

Predictor PDO/PGI OR 

(95% CI) 

p Organic OR 

(95% CI) 

p Sustainability OR (95% CI) p 

Age (per 10 

years) 

1.37 (1.27–

1.47) 

<.001 1.12 (1.04–1.20) .003 1.19 (1.11–1.28) <.001 

Female (ref. 

Male) 

1.29 (1.13–

1.46) 

<.001 1.02 (0.90–1.15) .79 1.13 (0.99–1.28) .06 

Income (ref. Low) 

Medium 1.19 (1.03–

1.39) 

.020 1.13 (0.97–1.30) .11 1.17 (1.01–1.36) .039 

High 1.23 (1.00–

1.52) 

.051 1.60 (1.30–1.97) <.001 1.58 (1.28–1.95) <.001 

Not reported 1.10 (0.86–

1.40) 

.44 0.83 (0.66–1.05) .12 0.98 (0.78–1.24) .88 

Macro-region (ref. North) 

Centre 1.06 (0.90–

1.26) 

.50 1.18 (0.99–1.39) .057 1.14 (0.97–1.36) .12 

South 1.07 (0.91–

1.26) 

.41 1.34 (1.14–1.56) <.001 1.19 (1.02–1.40) .030 

Islands 1.00 (0.81–

1.23) 

.97 1.54 (1.25–1.90) <.001 1.36 (1.11–1.68) .004 

Wave (ref. 2023) 

2024 1.05 (0.90–

1.23) 

.52 0.93 (0.80–1.08) .34 0.91 (0.78–1.06) .22 

2025 0.94 (0.79–

1.13) 

.53 0.73 (0.61–0.86) <.001 0.68 (0.57–0.81) <.001 

Self-reported knowledge (ref. Level 1) 

Level 2 1.09 (0.85–

1.39) 

.50 1.23 (1.02–1.47) .030 1.30 (1.10–1.54) .002 

Level 3 1.83 (1.49–

2.24) 

<.001 1.91 (1.62–2.26) <.001 1.97 (1.69–2.29) <.001 

Joint tests 

Income, χ²(3) 6.46 .091 28.07 <.001 19.98 <.001 

Macro-region, 

χ²(3) 

1.00 .801 23.17 <.001 10.60 .014 

Wave, χ²(2) 1.80 .407 14.25 <.001 19.78 <.001 

Knowledge, 

χ²(2) 

58.71 <.001 72.24 <.001 77.51 <.001 

LR χ², 

knowledge 

contribution 

58.94 <.001 72.87 <.001 78.47 <.001 

McFadden 

pseudo-R² 

0.024 
 

0.019 
 

0.023 
 

N 3,550 
 

3,550 
 

3,550 
 

Note: Odds ratios (ORs) and 95% confidence intervals are reported. Reference categories are Male, Low 581 
income, North, Wave 2023, and self-reported knowledge Level 1. Joint significance of categorical 582 



 

 
 

predictors was assessed with Type III Wald tests. The knowledge contribution is the likelihood-ratio test 583 

comparing each model with and without the knowledge factor. Nominal-effects tests indicated no 584 
departures from the proportional-odds assumption in the PDO/PGI and Organic models; departures were 585 
detected for age (p = .015), macro-region (p = .027), and self-reported knowledge (p = .014) in the 586 
Sustainability model. Results were robust to partial proportional-odds and binary logistic specifications. 587 
Category labels as defined in Table 3. 588 

 589 

Self-reported knowledge was associated with perceived importance for all three certification categories. 590 

Compared with respondents at Level 1, those at Level 3 had higher odds of assigning greater importance 591 

to PDO/PGI, Organic, and Sustainability certification categories. Adding knowledge significantly 592 

improved model fit in all three models. The Level 2 contrast was significant for Organic and 593 

Sustainability but not for PDO/PGI. For PDO/PGI, therefore, higher importance was associated with 594 

reported understanding of the label rather than with recognition alone. Consistent with this non-linear 595 

pattern, categorical coding of knowledge improved model fit over a linear specification for PDO/PGI, 596 

but not for Organic or Sustainability. 597 

Sociodemographic associations differed across certification categories. Age was positively associated 598 

with perceived importance in all three models. Female respondents had higher odds of assigning greater 599 

importance to PDO/PGI, with no significant gender association for Organic or Sustainability. Income 600 

was jointly associated with importance for Organic and Sustainability, mainly through higher odds 601 

among high-income respondents, but not for PDO/PGI. 602 

Macro-region was jointly associated with the importance of Organic and Sustainability certification 603 

categories, but not PDO/PGI. Relative to the North, respondents in the Islands had higher odds of 604 

assigning greater importance to both Organic and Sustainability certification categories, in line with the 605 

unadjusted North–Islands contrasts in Section 4.2. After adjustment, respondents in the South also had 606 

higher odds than those in the North for Organic and Sustainability. For Organic, this Southern difference 607 

emerged alongside lower self-reported Organic knowledge in the South (Table 6a), which suggests that 608 

the unadjusted comparison may have been attenuated by regional differences in knowledge. Respondents 609 

in the 2025 wave had lower odds of assigning greater importance to Organic and Sustainability 610 

certification categories than those in 2023, whereas no wave effect was observed for PDO/PGI. 611 

Pseudo-R² values were low across all models (0.011–0.024). The associations reported here are therefore 612 

statistically clear but explain only a small share of the variation in self-reported knowledge and perceived 613 

importance. 614 

Table 7. Average marginal effects on the predicted probability of rating certification importance ≥ 4 615 

Contrast PDO/PGI Organic Sustainability 



 

 
 

Knowledge Level 3 vs. Level 1 +8.40 (5.10, 11.70) +12.76 (9.30, 16.23) +10.38 (8.19, 12.57) 

Knowledge Level 2 vs. Level 1 +1.36 (−2.62, 5.34) +4.37 (0.41, 8.33) +4.55 (1.77, 7.33) 

Islands vs. North −0.06 (−2.75, 2.63) +7.94 (4.38, 11.51) +4.93 (1.76, 8.10) 

South vs. North +0.86 (−1.18, 2.90) +5.48 (2.54, 8.42) +2.91 (0.32, 5.50) 

Centre vs. North +0.75 (−1.39, 2.88) +3.15 (−0.06, 6.35) +2.25 (−0.55, 5.04) 

High vs. Low income +2.70 (0.05, 5.35) +8.38 (4.82, 11.94) +7.05 (3.90, 10.20) 

Female vs. Male +3.21 (1.57, 4.85) +0.32 (−2.05, 2.70) +1.98 (−0.10, 4.06) 

Age (+10 years) +3.59 (2.81, 4.37) +2.03 (0.74, 3.31) +2.68 (1.61, 3.76) 

Note: Average marginal effects are percentage-point changes in the predicted probability of rating 616 
certification importance ≥ 4, with 95% confidence intervals in parentheses, based on the models in Table 617 
6b. The age contrast refers to a 10-year increase. For a continuous predictor, the size of the effect depends 618 

on the increment chosen. Category labels as defined in Table 3. 619 
 620 

The average marginal effects place the predictors on a common scale (Table 7). Moving from Level 1 to 621 

Level 3 of self-reported knowledge was associated with an increase of 8.40 percentage points in the 622 

predicted probability of rating PDO/PGI as important, 12.76 points for Organic, and 10.38 points for 623 

Sustainability. Among the contrasts examined, this knowledge contrast had the largest point estimate in 624 

each model. For Organic, however, its confidence interval overlapped with those of the high- vs low-625 

income and Islands vs North contrasts, so it cannot be distinguished statistically from them. For 626 

PDO/PGI, the age effect per decade (+3.59 points) implies a cumulative difference across the age range 627 

of the sample that is comparable to the knowledge contrast. The regional and income contrasts were 628 

substantively relevant for Organic and Sustainability (up to 8 percentage points) but close to zero for 629 

PDO/PGI. Figure 1 shows the predicted probabilities across knowledge levels. Even among respondents 630 

who reported not knowing a certification category (Level 1), the predicted probability of rating it as 631 

important was about 78% for PDO/PGI, 76% for Sustainability, and 67% for Organic. These levels are 632 

not directly comparable across categories, because the categories were represented by different numbers 633 

of logos (Section 3.2). 634 



 

 
 

 635 

Figure 1. Average predicted probability of rating certification importance ≥ 4 across levels of self-636 

reported knowledge for the PDO/PGI, Organic and Sustainability certification categories, based on the 637 

models in Table 6b and averaged over the observed covariate distribution. Error bars indicate 95% 638 

confidence intervals. The y-axis does not start at zero. 639 

 640 

Two sets of sensitivity analyses supported these results. First, where the proportional-odds assumption 641 

was violated (gender and income in the Organic knowledge model; age, macro-region, and self-reported 642 

knowledge in the Sustainability importance model), partial proportional-odds models and binary logistic 643 

models yielded estimates of the same direction and statistical significance, and the substantive 644 

conclusions were unchanged. Second, re-estimating the importance models after excluding respondents 645 

who did not report their income (N = 3,230) left all substantive estimates materially unchanged 646 

(Supplementary Table S2). As both knowledge and importance were self-reported in a cross-sectional 647 

survey, all estimates should be interpreted as adjusted associations rather than causal effects. 648 

 649 

 650 



 

 
 

5 Discussion 651 

This study investigated how Italian consumers understand and evaluate three major wine certification 652 

categories by analyzing the associations of self-reported knowledge, sociodemographic characteristics, 653 

and regional differences with perceived importance. A central descriptive finding is the coexistence of 654 

relatively limited self-reported knowledge and relatively high perceived importance, particularly for the 655 

Sustainability category, which received the second-highest importance ratings while showing the lowest 656 

level of self-reported knowledge among the three certification categories. This comparison should be 657 

interpreted with caution. The Sustainability category was represented by three scheme logos shown 658 

together, whereas the Organic category was represented by a single logo, so lower self-reported 659 

knowledge for the Sustainability category may partly reflect respondents recognizing only some of the 660 

schemes shown, or being less confident in declaring that they understood all of them. The pattern also 661 

refers to the category as a whole and cannot be attributed to VIVA, Equalitas or SOStain individually. 662 

Because knowledge and importance were measured on different response scales, this pattern should not 663 

be interpreted as a directly quantifiable “gap.” The predicted-probability analysis provides additional 664 

context. Among respondents at the lowest level of self-reported knowledge (Level 1), the predicted 665 

probability of assigning high importance was greater for PDO/PGI than for Sustainability; at the sample 666 

level, however, limited self-reported knowledge was substantially more prevalent for Sustainability. For 667 

Sustainability category, the pattern is therefore best described as the coexistence of a relatively high 668 

prevalence of limited self-reported knowledge and relatively high perceived importance. Because 669 

knowledge was self-reported, this pattern concerns perceived rather than verified understanding: stated 670 

importance does not appear to be conditional on consumers feeling that they understand a label. Previous 671 

studies have similarly reported that positive attitudes toward sustainability may coexist with limited 672 

recognition or understanding of sustainability certifications [10], and that positive responses to organic 673 

symbols may occur without detailed awareness of the associated regulatory framework [9]. One 674 

interpretation, consistent with the semiotic evidence of Capanna Piscè et al. [9], is that such labels operate 675 

as heuristic signals of quality or ethical value rather than as carriers of specific information. However, 676 

trust, quality, and ethical considerations were not measured in the present study; these mechanisms 677 

should therefore be treated as hypotheses for research combining subjective and objective knowledge 678 

measures rather than as findings of the analysis. This study extends the literature by examining the 679 

relationship between self-reported knowledge and perceived importance across multiple certification 680 

categories within the same analytical framework, and the results indicate that self-reported knowledge 681 



 

 
 

and perceived importance are related but distinct dimensions of consumers’ evaluations of wine 682 

certification categories. 683 

Another key finding of this study is the consistent positive association between self-reported knowledge 684 

and perceived importance across certification categories. In the fully adjusted models, Level 3 self-685 

reported knowledge was associated with higher odds of assigning greater importance to PDO/PGI, 686 

Organic, and Sustainability categories compared with Level 1. Likelihood-ratio tests further showed that 687 

self-reported knowledge significantly improved model fit for all three certification categories. The 688 

corresponding marginal effects were also substantial: moving from Level 1 to Level 3 was associated 689 

with increases of 8.40 (PDO/PGI), 12.76 (Organic), and 10.38 (Sustainability) percentage points in the 690 

predicted probability of assigning an importance rating of at least 4. This pattern is consistent with 691 

previous research reporting that greater awareness of sustainable agri-food certification is associated with 692 

greater perceived importance [42] and with findings identifying subjective awareness as an important 693 

factor in label-related purchasing behavior [33]. At the same time, the observed associations should not 694 

be interpreted as causal, because both knowledge and perceived importance were self-reported and the 695 

data were cross-sectional at the respondent level.  696 

The adjusted analyses also showed that sociodemographic associations differed across certification 697 

categories. Age was positively associated with perceived importance in all three models, whereas gender 698 

was significantly associated with PDO/PGI importance but not with Organic or Sustainability importance 699 

after adjustment for the other covariates. Income showed significant joint associations with Organic and 700 

Sustainability importance, mainly through higher odds among high-income respondents, but not with 701 

PDO/PGI importance. These findings are broadly consistent with previous research linking higher 702 

income with willingness to purchase organic wine [28] and demand for sustainability-oriented 703 

certifications [31], and they indicate that the relationships between sociodemographic characteristics and 704 

certification perceptions are not uniform across certification categories. However, the present results do 705 

not establish the mechanisms underlying these differences, and explanations related to purchasing power, 706 

access to information, or environmental preferences require further investigation. Because the present 707 

analysis did not formally test mediation, the role of self-reported knowledge should be interpreted as an 708 

independent adjusted association rather than as a mediating mechanism. 709 

Regional associations also differed by certification category. Self-reported knowledge showed no 710 

regional differences for PDO/PGI but significant differences for Organic and Sustainability, in opposite 711 

directions: respondents in the South reported lower Organic knowledge but higher Sustainability 712 

knowledge than those in the North. For perceived importance, after adjustment for sociodemographic 713 



 

 
 

characteristics, survey wave, and self-reported knowledge, macro-region was significantly associated 714 

with Organic and Sustainability importance but not with PDO/PGI importance, with higher odds of 715 

assigning greater importance in the South and Islands than in the North for both certification categories. 716 

These findings indicate that geographic variation persists for some certification outcomes after 717 

adjustment, but they do not support a general North–South gradient across all three certification 718 

categories. Regional differences should therefore be interpreted as category-specific rather than as 719 

evidence that one macro-area consistently values certifications more highly than another. As discussed 720 

in Section 6, part of this variation may also reflect compositional differences between macro-areas, such 721 

as in educational attainment, that were not measured.  722 

Another relevant consideration is whether respondents distinguished between the certification categories. 723 

Organic and Sustainability categories showed different patterns of self-reported knowledge: regional 724 

differences ran in opposite directions (lower Organic but higher Sustainability knowledge in the South 725 

relative to the North), female respondents reported higher Organic but not higher Sustainability 726 

knowledge, and the negative association with age was stronger for Sustainability than for Organic 727 

knowledge. These divergent patterns are difficult to reconcile with respondents treating the two 728 

categories as the same label, and they are consistent with the separate presentation of the two categories, 729 

each with its own logos, in the questionnaire. However, because the two categories were represented by 730 

different numbers of logos, part of these differences may also reflect the presentation format rather than 731 

differences in how consumers perceive organic and sustainability certification, and the results cannot 732 

show how respondents perceived the individual sustainability schemes.  At the same time, previous 733 

research has documented difficulties among consumers in distinguishing related concepts such as 734 

organic, natural, and biodynamic wines [11], and Boncinelli et al. [10] linked attribute non-attendance 735 

partly to cognitive overload arising from overlapping certification schemes. Clearer differentiation and 736 

communication of certification standards may therefore help consumers understand the distinct meanings 737 

and requirements associated with different labels. 738 

The regional perspective is particularly relevant because the adjusted analyses indicate that territorial 739 

differences are category-specific rather than uniform across certification categories. No significant 740 

regional differences emerged for the perceived importance of PDO/PGI category, whereas respondents 741 

in the South and Islands reported significantly greater perceived importance of Organic and Sustainability 742 

categories than respondents in the North. This suggests that national-level averages may conceal 743 

meaningful territorial variation in the way different certification claims are valued. From a practical 744 

perspective, these findings indicate that certification bodies, wine-sector organizations, and public 745 



 

 
 

institutions may benefit from considering regional differences when designing consumer-information 746 

strategies. Rather than relying exclusively on uniform national communication, initiatives could be 747 

adapted to regional patterns of knowledge and perceived importance, with greater emphasis on 748 

explaining the meaning and scope of certification-related claims where consumer understanding remains 749 

limited. Such territorially adapted communication could strengthen the informational function of 750 

certification while responding more closely to differences observed across Italian macro-regions. 751 

Taken together, these findings indicate that consumers’ evaluations of wine certifications are associated 752 

with self-reported knowledge, sociodemographic characteristics, and regional context, with the observed 753 

patterns varying across certification categories. The observed associations suggest that certification 754 

information may be interpreted differently across consumer groups and certification categories. In 755 

particular, the communication of sustainability certification may need to go beyond the visibility of the 756 

symbols and include explanatory content if these labels are to fulfill their informational function [42]. 757 

 758 

6 Limitations and Future Research 759 

Despite its contributions, this study has several limitations that should be acknowledged. 760 

First, although the study spanned three data collection phases, it was essentially a cross-sectional research 761 

design: each respondent was surveyed only once, thus making it impossible to infer whether knowledge 762 

growth affected their perception of importance over time. To determine the causal direction of the 763 

relationship between knowledge and importance, a longitudinal panel research design is needed. 764 

Second, the use of a non-probabilistic sampling method limits the generalizability of the findings. 765 

Although efforts were made to ensure diversity across regions and sociodemographic groups, the sample 766 

may not fully represent the broader population of Italian wine consumers. Descriptive statistics and 767 

regression estimates should accordingly be read as characterizing the sample of regular wine purchasers 768 

surveyed, rather than as population estimates, and the regional comparisons are between subsamples, not 769 

between the populations of the four macro-areas. In particular, individuals with a pre-existing interest in 770 

wine or sustainability may have been more likely to participate, potentially introducing self-selection 771 

bias. 772 

Third, the study relies on self-reported measures of knowledge regarding certifications. This indicator 773 

reflects respondents' familiarity with various certification labels and their perceived depth of 774 

understanding, but it did not include objective test items to verify the accuracy of that understanding. 775 

There is only a moderate correlation between subjective and objective knowledge [24], and this study 776 

could not determine the specific direction of any discrepancy between the two: some respondents 777 



 

 
 

claiming to understand a label might hold misconceptions, while others claiming a lack of understanding 778 

might actually grasp its specific implications. Therefore, the association between self-reported 779 

knowledge levels and the importance attached to the certifications should not be interpreted as the impact 780 

of verified certification knowledge on value assessment. Given that both variables were measured using 781 

the same questionnaire, common-method variance may have inflated the correlation between them. 782 

Future research should combine self-report measures with objective assessment items (e.g., asking 783 

respondents to identify the specific guarantees associated with each certification) to explore the 784 

alignment between subjective understanding and actual knowledge, and to examine whether the 785 

coexistence of limited self-reported knowledge and high perceived importance persists under objective 786 

measurement. 787 

Fourth, knowledge and importance were measured at the level of certification categories rather than 788 

individual certification schemes. The VIVA, Equalitas and SOStain logos were presented together, and 789 

respondents gave a single answer for the sustainability category; likewise, PDO and PGI were assessed 790 

jointly. These responses therefore cannot distinguish respondents’ familiarity with, or evaluation of, each 791 

scheme: a respondent may have recognized one sustainability scheme but not the others, or attributed 792 

different scopes to them, so the category may not have been perceived as a homogeneous certification. 793 

In addition, the categories were presented with different numbers of logos (several for PDO/PGI and 794 

Sustainability, a single EU logo for Organic). Showing several logos may make it more likely that a 795 

respondent recognizes at least one of them, but less likely that the respondent feels able to declare 796 

understanding of all of them, so the presentation format may have affected self-reported knowledge in 797 

either direction. Comparisons of knowledge and importance between categories should therefore be 798 

interpreted with caution. Future research should measure each certification scheme separately, with one 799 

logo per question, and use comparable stimuli across categories. 800 

Fifth, educational attainment was not measured. Education is an established correlate of objective 801 

certification knowledge [42] so the possibility that it acts as a confounder for the associations reported 802 

here cannot be ruled out. Three considerations regarding its potential impact are worth considering. First, 803 

the models included income and age—variables associated with education among the Italian adult 804 

population, which means that some variance attributable to education was indirectly captured, although 805 

residual confounding cannot be entirely excluded. Second, existing literature linking education to 806 

verified knowledge focuses primarily on objectively measured knowledge, whereas this study measured 807 

self-reported familiarity and perceived understanding. Third, the sample is restricted to regular wine 808 

purchasers, a group that is more homogeneous in terms of market exposure, which should attenuate 809 



 

 
 

(though not entirely eliminate) compositional differences related to education. Nevertheless, this raises 810 

two specific implications. If education is positively correlated with both self-reported knowledge and 811 

perceived importance, omitting this variable tends to inflate estimates of the association between 812 

knowledge and importance. Furthermore, given the systematic differences in higher education prevalence 813 

across Italian macro-regions, some of the regional variation reported in Section 4 may reflect 814 

compositional differences in education rather than regional market conditions. Future surveys will 815 

incorporate measures of educational attainment to directly test these possibilities. 816 

Sixth, the study does not explicitly account for other potentially relevant factors, such as consumer trust 817 

in institutions, environmental attitudes, or prior exposure to certification schemes, which may play an 818 

important role in shaping both knowledge and perception. The omission of these variables may limit the 819 

explanatory power of the models and suggests the need for a more comprehensive analytical framework. 820 

Finally, pooling three independent survey waves assumes sufficient comparability across data-collection 821 

periods. Although the same questionnaire, response options, and recruitment procedure were used in all 822 

waves, the realized sample composition differed across waves, particularly in age and gender 823 

(Supplementary Table S1). Survey wave was also significantly associated with self-reported knowledge 824 

in all three models and with the perceived importance of Organic and Sustainability categories, with 825 

lower values in 2025 than in 2023. Over the 2023–2025 period, consumers’ exposure to certification-826 

related communication, the economic context, and the availability of organic and sustainability-certified 827 

wines may have changed, and respondents in different waves may not have used the ordinal response 828 

categories in exactly the same way. Survey wave was included as a covariate in all models to account for 829 

systematic differences between collection periods, but this adjustment cannot exclude all such temporal 830 

changes. 831 

Future research should address these limitations by adopting mixed-method approaches, combining 832 

quantitative analysis with qualitative techniques such as interviews or focus groups to better understand 833 

how consumers interpret certification labels. Experimental designs, including discrete choice 834 

experiments or eye-tracking studies, could provide deeper insights into decision-making processes and 835 

the role of certifications in real purchase contexts. 836 

Additionally, longitudinal studies would be valuable for examining how consumer knowledge and 837 

perception evolve over time, particularly as sustainability certifications become more widespread. 838 

Comparative research across countries or regions could further explore the role of cultural, institutional, 839 

and market differences in shaping certification effectiveness, providing a broader perspective on the 840 

generalizability of these findings.  841 



 

 
 

7 Conclusions 842 

This study provides a comprehensive analysis of how Italian consumers understand and evaluate wine 843 

certification categories, highlighting associations between self-reported knowledge, perceived 844 

importance, sociodemographic characteristics, and regional context. Self-reported knowledge was 845 

consistently associated with perceived importance across PDO/PGI, Organic, and Sustainability 846 

certification categories, and its inclusion significantly improved the fit of all three importance models. 847 

At the same time, sociodemographic and regional associations varied across certification categories, 848 

indicating that consumer responses to certification cannot be characterized by a single uniform pattern. 849 

The findings therefore emphasize the importance of considering category-specific differences when 850 

examining how wine labels are understood and valued. Overall, this study contributes to the growing 851 

literature on wine certification and consumer behavior by providing a nuanced and empirically grounded 852 

perspective on how certification categories are understood and valued in practice. It highlights the value 853 

of examining category-specific differences in self-reported knowledge, perceived importance, 854 

sociodemographic characteristics, and regional context. For producers, these findings suggest that 855 

certification alone may not be sufficient to communicate value effectively; particularly for sustainability 856 

category, which comprises several schemes, clearer consumer-oriented information may help connect 857 

certification standards with their practical meaning. For policymakers and certification bodies, the 858 

variation observed across knowledge levels, regions, and certification categories highlights the value of 859 

communication strategies that explain certification requirements clearly while recognizing differences 860 

among consumer groups.  Because the PDO/PGI and Sustainability categories each combined more than 861 

one scheme, and the categories were presented with different numbers of logos, these conclusions apply 862 

to certification categories rather than to individual certification schemes, and differences between 863 

categories should be read with this in mind.  864 

 865 
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Supplementary Table S1. Sample characteristics by survey wave. 1000 

Characteristic 2023 (n = 1,250), % 2024 (n = 1,300), % 2025 (n = 1,000), % p-value 

Gender < .001 

Male 40.0 49.8 50.0 
 

Female 60.0 50.2 50.0 
 

Age group < .001 

18–25 1.5 2.7 7.8 
 

26–35 29.6 29.1 19.2 
 

36–45 46.0 46.1 32.0 
 

46–55 7.0 14.2 31.4 
 

56+ 15.8 8.0 9.6 
 

Income .004 

Low 25.5 30.1 32.6 
 

Medium 51.9 47.8 44.3 
 

High 14.2 12.6 14.0 
 

Not reported 8.4 9.5 9.1 
 

Macro-region .498 

North 45.7 45.6 44.1 
 

Centre 20.0 20.5 18.5 
 

South 22.5 23.5 24.6 
 

Islands 11.8 10.5 12.8 
 

Note. Values are column percentages. p-values are from Pearson chi-square tests comparing distributions 1001 

across survey waves 1002 
 1003 

Supplementary Table S2. Sensitivity analysis of ordinal logistic regression models for certification 1004 

importance among respondents reporting income 1005 
Predictor PDO/PGI OR 

(95% CI) 

p Organic OR 

(95% CI) 

p Sustainability OR 

(95% CI) 

p 

Age (per 10 

years) 

1.38 (1.28–1.49) < .001 1.10 (1.02–1.19) .010 1.18 (1.09–1.27) < .001 

Female (ref. 

Male) 

1.30 (1.14–1.48) < .001 1.03 (0.91–1.18) .616 1.13 (0.99–1.29) .068 

Income (ref. Low) 

Medium 1.19 (1.02–1.38) .023 1.13 (0.97–1.31) .114 1.16 (1.00–1.35) .045 

High 1.23 (1.00–1.52) .053 1.60 (1.30–1.97) < .001 1.56 (1.26–1.93) < .001 

Macro-region (ref. North) 

Centre 1.06 (0.88–1.26) .552 1.16 (0.98–1.38) .088 1.11 (0.93–1.32) .266 

South 1.05 (0.88–1.24) .606 1.31 (1.11–1.55) .001 1.16 (0.98–1.38) .075 

Islands 1.01 (0.81–1.25) .951 1.53 (1.23–1.90) < .001 1.33 (1.07–1.66) .011 

Wave (ref. 2023) 

2024 1.06 (0.90–1.25) .458 0.94 (0.80–1.11) .458 0.91 (0.77–1.07) .247 

2025 0.93 (0.78–1.13) .478 0.72 (0.60–0.86) < .001 0.67 (0.56–0.81) < .001 

Self-reported knowledge (ref. Level 1) 

Level 2 1.23 (0.94–1.59) .127 1.18 (0.97–1.43) .098 1.30 (1.10–1.55) .003 

Level 3 1.93 (1.55–2.41) < .001 1.92 (1.61–2.29) < .001 1.96 (1.67–2.29) < .001 



 

 
 

Note. Odds ratios (ORs) and 95% confidence intervals are reported. Models were re-estimated among 1006 

respondents who reported income, excluding the “Not reported” income category. Reference categories 1007 
are Male, Low income, North, Wave 2023, and Self-reported knowledge Level 1. 1008 
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