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1. INTRODUCTION 

The transition to sustainable food systems is increasingly driven by both 

global policy frameworks, notably the Paris Agreement and the UN Sustainable 

Development Goals (Willett et al., 2019; Eliasson et al., 2022; Teufer et al., 2023; 

United Nations, 2015). Such a transition is not only policy-driven but also 

consumer-led (Willett et al., 2019). Consumers are instrumental in promoting 

innovation and sustainability in markets (UN Trade and Development, 2020). As 

consumer interest in sustainable products is increasing, people’s choices are more 

and more driven by their environmental concerns, and as a result, more people 

are looking for products that carry this value (Gomes et al., 2023; Squires, 2019). 

Many consumers not only express a preference for sustainability-labelled 

products but are also willing to pay a premium for them (Aprile & Punzo, 2022; 

Asche & Bronnmann, 2017; Carlucci et al., 2015; Proi et al., 2023; Xuan, 2021). 

Moreover, in the specific field of product sustainability, market expansion is 

extremely fast (Rossi & Rivetti, 2020). Growing consumer demand has also 

driven the global proliferation of eco-labels, with the Ecolabel Index (2023) 

reporting 456 ecolabels currently in use across 199 countries and 25 industrial 

sectors. 

As global environmental concerns intensify and consumer demand for 

sustainable products grows (Xu et al., 2024; Nawaz et al., 2026; Zhang et al., 

2025), food labelling emerges as an important instrument for shaping consumer 

choices and promoting pro‐environmental behaviour (Anggia et al., 2025; Cook 

et al., 2023; Dorisse &Charry, 2025; Isabel et al., 2023; Bucca et al., 2026; Buse 

&Meyerding, 2025; Dreist et al., 2024; Tompa et al., 2025). Labels such as 

‘organic’, ‘sustainable’, ‘green’, ‘carbon-friendly’, and even locally sourced are 

widely used to claim that products have certain environmental credentials or 

suggest that a product is environmentally friendly (Dihr et al., 2021; Duckworth 

et al., 2022; Feucht & Zander, 2018; Gorton et al., 2021; Kanay et al., 2021; 
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Panzone et al., 2016; Imran et al., 2025; Liu et al., 2025; Meyerding et al., 2019; 

Roa-goyes &Pickering, 2024; Yao et al., 2025). Consumers who prioritize health, 

environment, and ethical considerations increasingly rely on these sustainability 

labels to guide their choices (Cook et al., 2023; Grunert et al., 2014). However, 

the widespread use of sustainability labels has also been found to increase 

greenwashing practices (Nugraha et al., 2024). Greenwashing is a situation in 

which companies make claims without solid evidence or provide misleading 

information about their products or services to appear more environmentally 

friendly than they actually are (Alireza et al., 2025; Nugraha et al., 2024; Xu et 

al., 2025). Greenwashing has made it difficult for consumers to identify which 

products are genuinely sustainable in the market (Kahraman &Kazançoğlu, 2019; 

Nugraha et al., 2024). To address this new challenge, it is necessary to explore 

and understand the general determinants of consumer behavior, particularly the 

factors consumers typically use to make purchasing decisions (Nugraha et al., 

2024). Multiple factors shape an individual’s purchase decision, such as social 

density (Cai et al., 2021) and perceived status and identity (Xi et al., 2022). 

Given these challenges, stronger regulation to curb misleading 

sustainability claims is needed. Additionally, it is important to understand 

consumer awareness or familiarity with existing sustainability labels on the 

market (Edirisooriya, 2025; Huang et al., 2024), as this awareness is crucial for 

assessing how well consumers can identify and interpret these labels, and for 

evaluating the effectiveness of sustainability claims. Additionally, exploring the 

level of trust in sustainability labels is essential, since consumer trust is a basic 

condition for building confidence in sustainability claims (Ernawati et al., 2025; 

Rahman et al., 2025). Furthermore, comprehensive market segmentation to 

identify which consumers are most susceptible to greenwashing is equally 

important. Some consumer segments are more prone to falling victim to 

misleading claims. Identifying these groups is an essential step towards 

developing more effective strategies to protect them.  

To tackle these problems, the EU has introduced new legislative elements, 
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such as the Green Claims Directive, which aims to regulate environmental claims 

and their scientific support (European Parliament, 2024; Hedemann-Robinson, 

2025; Maclennan &Catelle, 2025), as well as the European Farm to Fork Strategy 

on food (within the European Green Deal), which intends to improve 

transparency and trust in food products, empowering consumers and lowering 

environmental footprints through the entire food chain (Antonioli &Ciaian, 2023; 

The European Commission, 2020; Maclennan &Catelle, 2025; Manuel, 2025). 

However, the success of these policy initiatives largely hinges on consumers' 

understanding and beliefs about sustainability claims. 

As a medium-sized EU member state with an open, trade-intensive 

economy (exports and imports of goods and services together accounted for 

approximately 185% of GDP in 2022 (The World Bank, 2024), Hungary is deeply 

integrated into EU and global markets and is therefore exposed to the full range 

of international sustainability labelling practices and greenwashing challenges, 

making it a suitable and representative case for analyzing consumer responses to 

sustainability claims. Hungarian consumers have been found to be willing to buy 

and pay a premium for products with sustainability labels (Naz et al., 2020; 

Fekete et al., 2025; Mekler et al., 2025). At the same time, several cases of 

greenwashing have been found, particularly in Hungary's food sector (Hungarian 

Competition Authority, 2002, 2008; Kundi & Ernszt, 2024), including the coffee 

and dairy industries (Hungarian Competition Authority, 2002, 2008; Kundi 

&Ernszt, 2024).  

Against this backdrop, the current study investigates sustainability-related 

labelling in Hungary's food industry, which focuses on the consumer viewpoint. 

The research addresses six key objectives:  

(1) to conduct a comprehensive systematic literature review on the prevalence 

and impacts of greenwashing in the food industry; (2) map the distribution of 

domestic products and sustainability labels in local and international retailers; (3) 

to evaluate Hungarian consumers' awareness, knowledge, and comprehension of 

sustainability labels in the food market. Additionally, it investigates the 
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differences between consumers’ self-assessments and their actual knowledge of 

sustainability labels, and how such overestimation correlates with respondents’ 

socio-demographic variables; (4) evaluates trust in sustainability labels and its 

effect on purchase decisions; and (5) performs an in-depth market segmentation 

analysis to identify vulnerable consumer groups in Hungary, particularly 

susceptible to greenwashing. 

2. MATERIALS AND METHODS 

2.1. Systematic literature review 

To determine the prevalence and consequences of greenwashing in the food 

industry, this study began with a literature review. Researchers followed PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 

principles to guarantee this study's transparency and rigor (Page et al., 2021), a 

well-established framework to meet both reporting and publication standards  

(Nugraha et al., 2024). According to the PRISMA guidelines, the review was 

conducted in a structured and reproducible manner, increasing the reliability and 

transparency of the results. 

This review brings together current research on greenwashing from 

academics, industry, and regulatory authorities, identifying common trends such 

as deceptive sustainability claims and marketing methods, notably in the food 

sector. Real-world case studies demonstrate the impact of greenwashing on 

customers and brands. 

A Systematic Literature Review (SLR) combines PRISMA guidelines with 

a systematic mapping study to identify trends, themes, and research gaps 

(Kalibatiene & Miliauskaitė, 2021; Page et al., 2021). Bibliometric analysis is also 

employed in this study to assess scientific production on greenwashing in the food 

industry, as it is the most accurate method for literature assessment (Kabil et al., 

2021; Osareh, 1996). 
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Data was gathered from Scopus using the broad search keyword 

"greenwashing" to ensure comprehensive coverage of relevant studies. Only 

English-language publications between 2012 and February 2023 were included. 

The original search yielded 711 articles, which were filtered for duplicates, titles, 

and abstracts. Following a full-text review, 16 papers about greenwashing in the 

food business were selected. 

Analysis and visualization were carried out using RStudio and VOSviewer, 

along with overlay network mapping, to identify research clusters and trends. 

Keywords were analyzed to identify dominating topics, and bibliometric cleaning 

guaranteed the accuracy of author and journal information. This approach 

provides a comprehensive overview of greenwashing research in the food 

industry, along with informed insights for academic and practical applications. 

2.2. Investigation of the distribution of sustainability labels and domestic food 

products between local and international retailers in Hungary 

The research was conducted in two distinct phases to capture both domestic 

product distribution and sustainability-related labelling: the first phase, from 

August to October 2020, focused on the availability and proportion of domestic 

food products, while the second phase, from August to October 2023, examined 

the prevalence and distribution of sustainability labels across the same retail units. 

Both phases applied an identical methodological framework, including the 

selection of retail chains, store locations, product categories, and on-site data 

collection procedures, ensuring consistency and comparability of the findings 

across the two periods. 

2.2.1. List of trademarks and labels used in this study 

15 sustainability labels and trademarks were identified and selected for this 

study following an extensive market investigation of both online and offline 

sources. Based on their visibility and frequency in the Hungarian food industry, 

these labels were selected. 
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2.2.2. Retail units and data collection 

The study focused on the ten largest retail chains, which together account 

for almost 85% of all retail sales, to provide representative coverage of Hungary's 

food retail industry. These comprise three domestic chains (CBA, Coop, Reál) and 

seven international chains (Aldi, Lidl, Tesco, Spar, etc.). To ensure a fair 

distribution across Hungary's three main statistical regions, Central Hungary, the 

Great Plain, and Northern & Transdanubia, a total of 60 stores were sampled, with 

6 locations chosen from each chain. 

To represent typical consumer options, the most important shop format 

(such as hypermarkets for Tesco and Spar) was selected for each company. To 

ensure natural observation of product availability, this study conducted on-site 

visits without prior notice. To ensure transparency, researchers presented 

permission letters, outlined the study's goals, and informed store management 

during visits. 

Each chosen product’s name, brand, manufacturer, country of origin, 

packaging, and unit size were photographed and recorded as part of the data 

gathering process. EU registration numbers were also recorded for goods obtained 

from animals. Based on package labels or stamps, every item was categorized as 

either domestic or imported. 39,964 bits of data were methodically collected 

between August 11 and October 28, 2020, and photographic records were retained 

for 5 years to ensure accountability and verification. 

2.2.3. Product categories 

The selection of product categories was intended to capture the most 

representative food items in the Hungarian retail market while reflecting local 

production capabilities and sustainability relevance. The process began with a 

roundtable consultation on July 27, 2020, involving the Hungarian Chamber of 

Agriculture, the Institute of Agricultural Economics, the Hungarian University of 

Agriculture and Life Sciences (with expertise in Codex Alimentarius 
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Hungaricus), and representative organizations of the Hungarian food retailing and 

processing sectors. 

In these discussions, 16 product categories were delineated based on three 

primary criteria: (1) the presence of local production to guarantee self-sufficiency, 

(2) their ubiquity in retail establishments throughout Hungary, and (3) their 

prospective significance for sustainability labelling. Categories encompassed 

various meat products, dairy items, eggs, honey, fresh and seasonal fruits and 

vegetables, jams, pasta, and canned goods. These categories collectively 

accounted for over 67% of the total sales value in Hungary's retail food market in 

2019 (HCSO, 2020). 

In the 2023 data collection, certain categories were further delineated to 

better represent product diversity, increasing the total number of categories from 

16 to 21. In 2020, the fruit and vegetable category was subdivided into fresh fruits 

and fresh vegetables, whereas dairy goods were categorized into several 

subcategories, including yoghurt, cottage cheese, and various cheeses. This 

method facilitated a thorough evaluation of sustainability labels across a diverse 

array of products typically accessible to Hungarian consumers. 

2.2.4. On-site investigation method 

Qualified professionals assessed pre-packaged products, recording the 

product name, brand, manufacturer, country of origin, packaging details, and, 

where applicable, EU registration numbers. Data were classified as domestic or 

imported based on packaging, stamps, or labelling. 

2.3. Qualitative consumer study 

2.3.1. Survey method and questionnaire design 

A self-administered questionnaire was administered offline from 

November 2, 2023, to January 26, 2024, in 10 Hungarian towns, including 

Budapest, Mezőkövesd, Szolnok, Sárbogárd, Várpalota, Kecskemét, Veszprém, 

Füzesabony, Győr, and Székesfehérvár. Locations were chosen to reflect diverse 
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geographies and social demographics, with high-traffic sites such as parks and 

train stations included to enhance sample representativeness. 

The data was obtained via in-person interviews. Participants were apprised 

of the study's aims, data collection methods, and privacy protections in 

accordance with the EU GDPR. Participation was voluntary, anonymous, and 

devoid of any recorded identifying information. 

The questionnaire comprised three sections: (1) an introduction to 

sustainable labelling; (2) perceptions and preferences about sustainability labels 

across various items; and (3) demographic information (age, gender, income, 

education, etc.). The questions comprised multiple-choice, true and false 

questions, and 5-point Likert-scale items to consistently gauge attitudes. 

 

2.3.2. Socio-demographic characteristics 

The research gathered 1,013 responses, which are largely representative of 

the Hungarian population in terms of gender, age, and area (Table 1) (HCSO, 

2022). The gender distribution comprised 51.7% women and 48.3% men, closely 

aligning with national statistics. The age distribution reflected the population, 

with slight variations: 18–29 years (17.4%), 30–39 years (14.5%), 40–59 years 

(36.5%), and 60 years and older (31.6%). Regional representation was 

comparable, with Central Hungary being slightly over-represented at 32.8%. 

 

Table 1. Socio-demographic of the sample in comparison to the Hungarian 

Central Statistical Office (KSH) population for representativeness (n=1,013) 

Variable Description Sample 

(%) 

Population based on the 

Census of 2022 (%) 

 (Hungarian Central Statistical 

Office (HCSO), 2022) 

Gender  Women 51.70 51.97 

Men 48.30 48.03 

Age  18-29 17.40 16.22 

 30-39 14.50 15.51 

 40-59 36.50 35.86 
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 60 and above 31.60 32.40 

Region Central Hungary 32.80 31.42 

 Central Transdanubia 10.70 11.00 

 Western Transdanubia 11.60 10.23 

 Southern Transdanubia 6.90 8.89 

 Northern Hungary 11.40 11.33 

 Northern Great Plain 14.00 14.63 

 Southern Great Plain 12.60 12.50 

 

 

2.4. Applied statistical methods 

This research examines the influence of sustainability labelling and 

greenwashing on Hungarian consumers’ purchasing decisions. The analysis 

employed several statistical methods: systematic literature review, descriptive 

statistics, cross-tabulation, nonparametric analysis, market segmentation 

(hierarchical and k-means clustering), and binary logistic regression. These 

methodologies offer extensive insight into consumer familiarity toward 

sustainability labelling, awareness, trust, and behavior, as well as the prevalence 

of sustainability labels in the marketplace. 

2.4.1. Descriptive statistics 

Descriptive statistics were used to summarize sociodemographic data and 

consumer opinions on sustainability labelling. Percentages and frequency 

distributions were used to measure awareness, experience, and interaction with 

certified products. To assess label familiarity, descriptive statistics were used to 

present consumers' level of familiarity with sustainability labelling. In terms of 

the knowledge level of sustainability labelling, respondents were divided into 

three categories: low, medium, and high knowledge. Trust in government-certified 

versus private certifications was also examined, with greater confidence in official 

labels recognized by the National Food Chain Safety Authority (Nébih). 

2.4.2. Non-parametric analysis 

Moreover, this study also analyzed the correlation between knowledge of 

sustainability-related labelling and various socio-demographic factors. A non-
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parametric method, the Kruskal-Wallis test, was implemented to evaluate this 

relationship. This method is appropriate for comparing multiple independent 

groups when the dependent variable is ordinal. The level of knowledge regarding 

sustainability-related labelling, categorized into three levels (1 = low, 2 = medium, 

3 = high), is the dependent variable in this instance. These categories were 

employed to illustrate the diverse levels of comprehension among participants 

regarding sustainability-related labelling practices. 

2.4.3. Market segmentation 

Market segmentation analysis was conducted to identify specific consumer 

groups in Hungary that may be perceived as more vulnerable to greenwashing 

practices. The first objective of the analysis was to identify natural groupings 

based on consumers’ trust, knowledge, and intentions regarding sustainability 

labelling. This was done by conducting a two-step data analysis: the first step 

involved applying hierarchical clustering to group respondents, and dendrogram 

plots were used to visualize the cluster structure and determine the optimal 

number of clusters. This technique enabled an initial grouping of consumers by 

the attributes they shared. 

The consumer clusters were then further refined and identified using k-

means clustering. K-means clustering was instrumental in grouping consumers 

based on key variables such as trust in sustainability labels, vulnerability to 

greenwashing, and other explanatory factors, while accounting for their socio-

demographic characteristics. The purpose of this method was to reveal different 

consumer classes and to help identify which subgroups were more vulnerable to 

deceptive sustainable claims. These findings are important for developing 

effective communication and intervention strategies to mitigate the influence of 

greenwashing on specific consumer segments. 

2.4.4. Cross-tabulation 

Cross-tabulation (cross-tab) analysis was used to investigate associations 

among categorical variables, such as demographic characteristics (e.g., gender, 
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age, household income) and consumer behaviors or attitudes toward sustainability 

labels. Cross-tab analysis was used to examine patterns and associations among 

categorical variables and to better understand how different parts of the population 

think about sustainability-related issues. Cross-tab analysis was also used to test 

whether socio-demographic variables among clusters showed significant 

differences. Additionally, this test is also used to investigate the significant 

differences in the distribution of local and international sustainability labels across 

product categories in Hungarian retail units 

2.4.5. Binary logistic model 

There are several reasons why consumers tend to overestimate their 

comprehension of sustainability-related labelling, including their level of 

understanding, behavioral variables, and sociodemographic factors. Binary (logit 

and probit) models could be used to assess whether consumers often overstate 

their comprehension of the sustainability label to address this issue. These models 

are appropriate for this kind of research because they pinpoint specific consumers 

who tend to overestimate their comprehension and provide insights into the 

precise factors that drive this behavior. This approach is consistent with several 

earlier investigations (Pedregal & Pe, 2010; Scarpato et al., 2016; Yang et al., 

2022), which employ similar statistical approaches but address distinct subjects. 

For example, Yang et al. (2022), examined the relationship between 

sociodemographic traits and consumer behavior, focusing on how these factors 

influence consumers’ inclination to scan QR codes for detailed product 

information before making a final purchase decision. Furthermore, Scarpato et al. 

(2016) also investigated how consumer behavior is influenced by purchasing 

habits and perceptions of food safety features in order to identify the key elements 

influencing consumers’ attention to food safety. Because of their methodological 

congruence, the Logit and Probit models were employed in this work to examine 

the pertinent data, as demonstrated below: 
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𝑌𝑖 = 𝛼 + 𝛽𝑥 +  𝜀 
(1) 

𝑌𝑖, the dependent variable is a binary response that indicates whether a 

responder overestimates their comprehension of sustainability labelling. 

 

 𝑌 = {
  0 𝑖𝑓 𝑛𝑜
  1 𝑖𝑓 𝑦𝑒𝑠

  

 

In Equation (1), 𝑌𝑖 is unobservable, x are independent variables, and β is the 

regression coefficient associated with unknown parameters, and ε represents the 

error term in a normal distribution. Hence, 𝑌𝑖  can be determined with two 

possible outcomes: a respondent has an overestimation of the overestimation 

understanding of sustainability labels (𝑌𝑖 = 1), and a consumer has no 

overestimation of their understanding (𝑌𝑖 = 0). 

The Logit model, or logistic regression model, can delineate Equation (2), 

representing the Cumulative Distribution Function (CDF) of the logistic 

distribution (for example,  Λ (𝑥′𝛽)), whereas the Probit model can express a 

conditional probability, as given in Equation (3), where 𝐹 (𝑥′𝛽) denotes the 

standard normal cumulative distribution function. Both exhibit projected 

probabilities constrained between 0 and 1. 

 

 𝐹 (𝑥′𝛽) = Λ (𝑥′𝛽) =  
𝑒𝑥′𝛽

1 +  𝑒𝑥′𝛽
=   

𝑒𝑥′
𝛽

1 + 𝑒𝑥𝑝 (𝑒𝑥′
𝛽)

 (2) 

 

The Probit model’s probability can be articulated as Equation (3): 

 

𝐹 (𝑥′𝛽) =  𝛷 (𝑥′𝛽) =  ∫ 𝛷 (𝑧) 𝑑𝑧
(𝑥′𝛽

−∞

  (3) 
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The model coefficients are determined using the maximum likelihood 

method. Moreover, Equation (4) presented the equation for optimizing the log-

likelihood: 

 

 𝑙𝑜𝑔 = 𝑦𝐹(𝑥′𝛽) + 1 (1 − 𝑦) [1 − 𝐹(𝑥′𝛽)] 
(4) 

 

This study can also compute marginal effects (ME) to obtain a probability 

interpretation of the independent variables. The marginal effects denote the 

proportional alteration in the likelihood of the dependent variable (𝑦 = 1) 

resulting from a one-unit change in the independent variable 𝑥. The ME for the 

Logit model is articulated in Equation (5): 

 

𝜕𝑝

𝜕𝑥𝑗
= Λ (𝑥′𝛽) [1 − Λ(𝑥′𝛽)]𝛽𝑗 =  

𝑒𝑥′𝛽

(1+ 𝑒𝑥′𝛽)2
 𝛽𝑗 (5) 

 

Additionally, Equation (6) illustrates the marginal effects for the Probit 

model: 

 
𝜕𝑝

𝜕𝑥𝑗
=  𝛷 (𝑥′𝛽) 𝛽𝑗 (6) 

 

If the estimated parameters of the independent variables and the marginal 

effects are significant for both the Logit and Probit models, the independent 

variable will be considered significant and will provide additional explanatory 

power. 
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3. RESULTS AND DISCUSSION 

3.1. Experiment 1: Systematic literature review on the prevalence of 

greenwashing practices in the food sectors 

This work indicates that although our study encompasses only the past 

decade, there was a notable surge in publications after 2017, while only one paper 

prior to 2016 examined greenwashing in the food industry. Furthermore, the food 

industry greenwashing literature has developed in the past decade across six 

primary research themes: certifications & labels, retailers, corporate social 

responsibility (CSR), consumers, food supply chain, and food safety. Our results 

show that several industries, particularly the food sector, are still understudied 

despite growing scholarly concern over greenwashing. This underscores the 

primary purpose of the study, which is to ascertain the extent of greenwashing 

within the food business. This study enhances comprehension of the key aspects 

within the food industry's greenwashing literature and advocates for viable 

interventions to reveal and tackle the most vulnerable regions to greenwashing. 

In general, environmental concerns are the main focus of studies on 

greenwashing practices in the food business. Based on the 16 publications 

examined using the PRISMA method, this study offers a more thorough summary 

of greenwashing tactics found and documented in scholarly literature over the 

previous ten years. 

Regarding greenwashing, certification, and labelling, the authors may 

reference the reports by Nguyen et al. (2019). Over 50% of research on 

greenwashing in the food sector focused on product labelling and certification. 

Instances of greenwashing in labelling occur when food companies provide 

misleading information to consumers, implying that their products are 

sustainable, although they likely are not. Over 50% of studies on greenwashing 

in the food industry focused on labelling and certification. Food manufacturers 

frequently engage in greenwashing through labelling, misleading the public into 

believing their products are environmentally sustainable when they are not 
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(Montero-Navarro et al., 2021). This was the case in Vietnam when the public 

interest in green products increased, and many stores and food businesses started 

selling organic products, but when the public requested proof of the organic 

status, they provided no evidence (Nguyen et al., 2019). Moreover, some 

corporations in North America changed the color of their food product labels to 

green to persuade consumers that their products were environmentally friendly, 

resulting in widespread deception (Guyader et al., 2017). The increasing 

prevalence of greenwashing demonstrates that the shortcomings of this practice 

render sustainable labelling an ineffective mechanism for enhancing and 

transforming food systems (Parker et al., 2021). 

A further factor leading to greenwashing is the inadequate knowledge and 

comprehension of eco-friendly products by corporate owners (Chitaka, 2021). As 

an example of this, several South African restaurants replace plastic straws with 

what they misinterpret as more eco-friendly polylactic acid (PLA) straws 

(Chitaka, 2021). Nevertheless, when queried regarding PLA straws, restaurant 

owners were unaware that these straws did not satisfy the ASTM D 6691 

standards for classification as biodegradable in aquatic environments, despite 

their support for mitigating plastic pollution in the ocean.  

Greenwashing happened in certain German supermarkets and cheap 

retailers, which, despite asserting their commitment to selling and fostering the 

development of sustainable products, do not genuinely participate in such 

practices (Saber & Weber, 2019). German supermarkets and discounters have 

been characterized as reluctant to report on the negative environmental impacts 

of their activities, to be perceived as environmentally friendly (Saber & Weber, 

2019). Moreover, large retailers such as TESCO, when they start putting their 

own eco-friendly labels on their products, in the eyes of consumers, such a 

practice can create a misconception as TESCO may be perceived as a fully 

sustainable retailer, while not all products it sells, distributes, and promotes are 

sustainable (Sirieix et al., 2013). Additionally, TESCO was accused of trying to 

incorporate an eco-label along with its other, non-environmentally friendly labels 
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on the same product, which some consumers considered to be one of the 

greenwashing examples (Sirieix et al., 2013). 

Additionally, certain researchers have commenced investigating methods 

to combat greenwashing in the food industry (Brécard, 2017; DeFries et al., 2017; 

Liute & De Giacomo, 2022; Stecker, 2016). According to Brécard, 2017; DeFries 

et al., 2017; Liute &DeGiacomo, 2022; and Stecker, 2016, third-party 

certifications offered by NGOs are considered to have significant effectiveness 

when it comes to combating greenwashing in the food sector because they are 

comparatively stricter in the assessment process for verifying the eco-friendly 

labels. Recently, however, some NGOs like B Corp have eco-friendly labels, 

which have now been accused of greenwashing (Liute & De Giacomo, 2022). As 

claimed by some critics of B Corp, they have an eco-friendly label offered in one 

of the 5 areas of sustainability (Governance, Workers, Community, Environment, 

and Customers) in which a corporation need not focus on all of them as they can 

choose, and if the selected area constitutes a value of above 80, then that 

corporation is deemed to have an eco-friendly label (Liute & De Giacomo, 2022). 

This way, some companies focus on the ignored area of the environment and have 

less score (Liute & DeGiacomo, 2022), which is described as an eco-label that is 

not perfect (Brécard, 2017). Moreover, (vanTulder & Rodrigues, 2021) pointed 

out that one of the reasons for the increasing tendency of the ‘greenwashing’ 

phenomenon is the poor quality of the sustainability-related self-regulatory 

frameworks. 

In addition, DeFries et al. (2017) proposed that voluntary certification 

could be a plausible approach for fulfilling sustainable development goals, as it 

is non-monetary and has other features that differ from greenwashing. Moreover, 

Toussaint et al. (2021) noted that consumers want traceability labels to avoid 

greenwashing. However, it is crucial to research traceability and voluntary 

labelling to determine whether these measures can counter the growing 

greenwashing practices in the food sector. 
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The rising prevalence of greenwashing in the food industry, coupled with 

insufficient oversight and regulation from eco-friendly certification providers 

(Stecker, 2016), endangers numerous firms that are not participating in 

greenwashing. This is attributable to eco-incident sensitivity, necessitating that 

consumers and investors approach their purchasing and investment decisions in 

the food sector with prudence (Gatti et al., 2021; Urbański & Ul Haque, 2020). 

This will impact sales, and the quest for investors in the food sector is apparent. 

Therefore, more help is needed, including further academic work on food sector 

greenwashing practices, to help consumers and businesses understand and avoid 

falling victim to the misleading information. Also, at this stage, further research 

in communication on the food sector greenwashing practices will help 

stakeholders construct evidence-based frameworks, including academic papers, 

to facilitate decisions based on solid evidence (Kasza et al., 2022). Furthermore, 

the lack of transparency among food producers, consumers, and investors needs 

to be addressed. 

Due to increased identification of greenwashing in the food industry, the 

European Union has begun developing Green Claims guidance, which assists and 

protects consumers from potential deception (European Commission, 2023b). 

The EU’s newly proposed law aims to enable consumers to make informed 

choices about purchase options by guaranteeing the truthfulness and reliability of 

environmental labels and claims (European Commission, 2023b). This initiative 

aims to systematically eliminate what has been characterized as one of the most 

critical obstacles to the adoption of sustainable practices (Avila et al., 2017). The 

regulatory framework established by the European Union has shifted the focus 

toward adopting sustainable practices in the food industry. D’Adamo (2023)  

encourages the food business to embrace policies that bolster consumer trust and 

adopt sustainability reporting measures. Reporting on sustainability practices 

mitigates the risk of greenwashing and educates the public regarding the food 

industry’s sustainability efforts. 
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Furthermore, establishing a resilient community can mitigate 

greenwashing by: (1) Certification Communities offering credible certifications 

that authenticate companies' environmental assertions and misleading ads. 

Caferra et al. (2023) reported that certifications are a stabilizing factor in the chain 

reaction to eliminate greenwashing, as well as in the encouragement of virtuous 

supply chains, thereby fostering trust relationships with consumers; (2) 

Transparency Platforms help monitor and report the sustainability efforts of 

companies. These platforms can help companies substantiate their environmental 

claims by encouraging honesty. Transparency and information access are two 

important elements that assist consumers in making purchasing (Toussaint et al., 

2021); (3) Consumer Education Groups enhance the understanding of the 

potentially misleading greenwashing, thereby enabling people to identify 

authentic sustainable practices and avoid deception. Trust from collaborating 

firms towards these groups can be established through transparency. Furthermore, 

investigations into the sustainable-related labelling ideas and standards from both 

top-down and bottom-up initiatives should be prioritized, since both approaches 

possess potential and may provide valuable insights (Lakerveld & Tulder, 2017). 

Looking into these sides can provide avenues for addressing the greenwashing 

issue. More authentic and open sustainable practices can be ensured by 

combining top-down regulation and bottom-up initiatives. 

The SLR technique allows analysts to articulate many ideas that can 

underpin future research directions (Vaio et al., 2023). In light of the SLR findings 

from this research investigation, the authors propose the following propositions: 

• Study 1: Assess consumers’ understanding of and attitudes towards 

sustainable, eco-friendly, or green labelling. 

• Study 2: Assess the impact of greenwashing on consumers and how it 

affects their purchasing decisions towards sustainable products. 

• Study 3: Investigate the role of third-party organizations and commercial 

firms in developing and certifying sustainable labels. 
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• Study 4: Analyze consumer acceptance and willingness to pay for products 

bearing specific greenwashing labels, as well as the financial implications of 

such labelling. 

 

3.2. Experiment 2: Retail study “The presence of sustainability labels and 

distribution of domestic food products across local and international retailers 

in Hungary”. 

The impact of sustainability labels on consumer preferences in Hungarian 

retail is examined in this study. As consumers look for ethical products, 

sustainability certifications, such as organic, fair trade, and eco-friendly 

production labels, become increasingly important. The study examines their 

distribution and frequency across food categories, paying special attention to 

national and international labels and their role in building consumer confidence 

and encouraging sustainable practices. 

According to this study, Magyar Termék is the most commonly used label 

(61.19%), followed by FSC (13.12%), EU Organic (7.82%), and others. The 

analysis considers only labelled products, omitting unlabeled items. Domestic 

products accounted for 61.19% of offerings, demonstrating the supremacy of 

local labels and their role in promoting environmentally sustainable 

consumerism. Hungarian consumers significantly prefer locally certified items to 

those with international labels, with 91% of sustainable labels on local products 

and only 9% on foreign products. 

This study also breaks down label distribution across the product categories 

chosen in this study. Local labels are most common in honey (28%), yoghurt 

(14.33%), fresh milk (8.67%), cottage cheese, kefir, sour cream (7.58%), and ham 

from pork (6.67%), indicating a preference for local products. International 

brands are concentrated on processed or export-oriented commodities, such as 

cottage cheese/kefir (37.36%), dry pasta (17.13%), jams (12.59%), eggs 

(12.59%), and fresh vegetables (11.19%). Dual labelling is uncommon, occurring 

notably in dried pasta (88.42%). 
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Overall, local labels are highly associated with domestic agricultural 

products and consumer trust, but foreign certifications are more prevalent in 

processed commodities. This trend shows how local sustainability labelling can 

effectively encourage environmentally responsible activities and consumer 

confidence in Hungary's retail sector. 

This work also examined the distribution of domestic products and found 

that 70.53% of items across 16 categories were locally produced, with domestic 

chains accounting for 79.26% and international chains for 66.79%. Perishable and 

high-value commodities such as honey, eggs, milk, and fresh meats were mostly 

produced domestically. This local preference is ascribed to consumer trust, 

familiarity, and awareness of local production processes, reinforcing the 

importance of domestic products in the development of a sustainable food system. 

The findings have policy implications. Supporting local production through 

incentives, marketing, and awareness campaigns can improve both environmental 

and economic sustainability. Consumers engage as change agents, encouraging 

sustainable behaviors and improving local food systems, a concept known as food 

citizenship (Hatanaka, 2020).  This work also emphasizes the importance of local 

sustainability labels and domestically sourced products in promoting sustainable 

consumption and resilient food systems in Hungary. 

3.3. Experiment 3: Quantitative consumer study 

3.3.1. Hungarian consumers’ awareness or familiarity with sustainability-related 

labels 

This study examined Hungarian consumers’ knowledge of 15 commonly 

used food brands and sustainability labels. The results reveal significant diversity 

in consumer awareness and engagement. Magyar Termék comes among the top 

three, with 52.78% of respondents actively looking for products with this label, 

indicating a strong brand presence. The Environmentally Friendly Product 

(Környezetbarát Termék) label was recognised by 46.47%, but only 12.43% 
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actively sought it, whereas Bio Garancia received 36.82% recognition and 9.31% 

sought it. 

Labels such as Biokontroll, Dolphin Safe, and EU Ecolabel, on the other 

hand, have low awareness and engagement (3.24-4.39%), indicating that 

consumers’ exposure to these international certifications is infrequent. It is crucial 

to note that not all of the labels examined focus solely on sustainability; some, 

such as Magyar Termék and KME, emphasize local production or quality 

standards while also incorporating proven sustainability aspects, such as 

contributing to environmental and socio-economic sustainability by promoting 

local sourcing, reducing transport-related emissions, and supporting regional 

development (MAGYAR TERMÉK Nonprofit Kft., n.d.). 

 

Local labels are often more well-known than foreign labels, with 15.55% 

of customers actively searching out local labels against 6.34% for international 

labels. Approximately 31% have likely purchased products with local labels, 

compared to 29.99% for foreign ones. These findings support previous research 

on ethnocentrism, trust, and perceptions of quality, freshness, and safety (Horváth 

et al., 2024; Szakaly et al., 2016; Mucha & Vinogradov, 2025). 

3.3.2. Importance of sustainability-related labelling 

Sustainability labels serve as informational and strategic messages to 

consumers, signaling environmental or ethical behavior. There are already 

roughly 200 sustainability-related labels on the market (European Commission, 

2024; European Commission, 2025), including organic (Kaczorowska et al., 

2019; Shaikh et al., 2024), the Rainforest Alliance logo (Annunziata et al., 2019; 

Jones et al., 2024), fair trade (Cook et al., 2023; Kaczorowska et al., 2019), 

various carbon index schemes (Cook et al., 2023; Holenweger et al., 2023), etc. 

Hungarian consumers are increasingly valuing these labels. This study 

demonstrates that 47.7% of consumers prioritize sustainability when selecting 

food, and about 54.22% have purchased sustainably-related labelled food, 
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indicating a match between perceived importance and actual behavior. This 

implies that sustainability issues are embedded in purchasing decisions rather than 

being abstract preferences. 

Consumers show higher engagement with locally produced and certified 

labels, reflecting trust, ethnocentrism, and the desire to support domestic 

production (Garai-Fodor et al., 2022; Kasza et al., 2024). Similar trends are 

observed internationally in EU countries (Poland, France, Germany, Finland, 

Sweden, Belgium) and beyond (U.S.A., U.K., Japan, Brazil, China, Taiwan), 

where sustainability increasingly guides food purchasing behavior (Cook et al., 

2023; Efraim et al., 2017; Kaczorowska et al., 2019; Lee et al., 2018; Peschel et 

al., 2016; Potter, et al., 2021; Rokka & Uusitalo, 2008; Seo et al., 2019; Shaikh et 

al., 2024). 

These findings underscore the role of sustainability labels as a bridge 

between consumers’ ethical values and purchasing behavior, highlighting the 

importance of raising awareness and strengthening label credibility. Policymakers 

and producers can use this knowledge to create effective labelling methods, 

targeted marketing, and educational programs that encourage environmentally 

and socially responsible food consumption, thereby promoting the development 

of sustainable food systems in Hungary. 

3.3.3. Overestimation of knowledge regarding sustainability-related labelling 

among Hungarian consumers 

Although many Hungarian consumers value sustainability labels and buy 

labelled products, they have a limited understanding of these labels. This study 

measured both subjective knowledge (a self-rated 1-10 scale) and objective 

knowledge (four true-or-false questions about the environmental and social 

elements of food production). Overestimation occurred when perceived 

knowledge exceeded real knowledge. 

The key findings show that most Hungarian consumers have low 

understanding: 42.51% have low knowledge, 37.47% have medium knowledge, 
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and 20.02% have high understanding. Higher education and income levels are 

associated with increased comprehension, indicating socioeconomic gaps in 

sustainability literacy (Aprile &Punzo, 2022; Obrad et al., 2021; Paola et al., 

2020). These gaps raise the risk of greenwashing practices in the market. 

The study found a moderate overconfidence bias, with mean perceived 

knowledge at 5.88 vs. real knowledge at 5.58, and approximately 45% of 

consumers overestimated their comprehension. Overconfidence can lead to 

misreading of labelling and increased susceptibility to misleading claims, 

especially in the context of rising greenwashing in the food industry (Montero-

Navarro et al., 2021; Nugraha et al., 2024). 

Moreover, Binary logistic regression in this study identified determinants 

of overestimation. Actual knowledge was negatively correlated with 

overestimation: each additional knowledge point reduced the risk of 

overestimation by 8.5%. Consumers who place a high value on sustainability 

certificates, on the other hand, are more inclined to exaggerate their competence, 

expressing enthusiasm without sufficient understanding. Age had a small but 

substantial effect, with older consumers being more prone to overconfidence. 

Sociodemographic characteristics had a substantial impact on patterns of 

knowledge and overestimation. 

These findings are consistent with cognitive theories such as the 

Elaboration Likelihood Model (ELM), which states that people with limited 

knowledge rely on peripheral cues, making them more susceptible to misleading 

information, whereas informed consumers process labels critically (Dreist et al., 

2025; Walters & Long, 2012; Lieke et al., 2024). 

The findings emphasize the necessity for tailored interventions, including: 

• Educational campaigns to enhance label literacy, particularly for lower-

income and less-educated consumers.  

• Simplified and standardized labelling to reduce cognitive load and 

misinterpretation.  
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• Clear regulatory frameworks to ensure credibility and transparency of 

sustainability certifications. 

Addressing the gap between subjective and objective knowledge is critical 

for reducing consumer vulnerability to greenwashing, promoting informed 

purchasing, and encouraging the adoption of really sustainable food practices. 

These measurements have the potential to increase trust in the food chain and 

connect consumer perceptions with actual environmental and social implications. 

3.3.4. Trust in sustainability claims and preference for local government labels 

The study found that Hungarian consumers have more trust in local 

sustainability labels, particularly those authorized by government institutions, 

than in foreign labels or private/civil certificates. Local trademarks have a 

stronger appeal to customers since they reflect home environmental concerns and 

values, increasing relevance and familiarity. International labels, while 

recognized, are less trusted due to their global and less localized nature. 

This study shows that 51.63% of respondents believe government-issued 

sustainability labels are more reliable than those provided by private enterprises 

or civil organizations, emphasizing the importance of official support in fostering 

consumer trust.  

This study shows that over 64% of consumers are influenced by labels 

certified by the National Food Chain Safety Office (Nébih), demonstrating a high 

level of trust in government-regulated certifications. Trust in Nébih-certified 

labels shows consumers' demand for locally relevant certificates that adhere to 

national regulatory norms, hence increasing their perceived trustworthiness. 

Age has a substantial impact on trust: older consumers choose Nébih labels 

the most (71.59% for 60+ years), followed by those aged 40-59 (64.50%), 18-29 

(62.21%), and 30-39 (55.47%). These findings suggest that consumers over the 

age of 40 place greater value on government-endorsed sustainability 

certifications, whereas younger consumers have lower levels of trust. Other 
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demographic indicators, such as gender, settlement type, income, and education, 

do not affect label trust. 

These findings indicate that local, government-certified sustainability labels 

are more familiar, credible, and persuasive among Hungarian consumers, 

emphasizing the relevance of national certification schemes in fostering trust and 

sustainable purchasing patterns. 

3.3.5. Market segmentation and vulnerability to greenwashing 

This study investigated Hungarian consumers’ susceptibility to 

greenwashing by analyzing their knowledge, trust, and purchasing intentions for 

sustainability labels. Using hierarchical and K-means clustering, four consumer 

categories were discovered. Selective Adopters (51%) are well-informed, have 

moderate trust, and purchase intention, making them less vulnerable and great 

targets for educational marketing. The Primary Greenwashing Target (22%) has 

low understanding but high trust and moderate purchasing intent, making them 

vulnerable to deceptive claims. The Moderate Greenwashing Target (17%) has 

low knowledge and trust, but moderate by intention, indicating some 

susceptibility, whereas Green Label Skeptics (10%) are wary, with low trust, 

knowledge, and purchase intention, and reject green marketing. Over 39% of 

Hungarian customers are possibly susceptible to greenwashing. 

Demographic factors influence these tendencies. Women are the primary 

targets of greenwashing, and selective Green Label Skeptics are more likely to be 

men than Adopters. Higher education and income levels are associated with 

Selective Adopters, whereas lower education and income levels are concentrated 

in vulnerable sectors. Older consumers often have greater trust in labelling, which 

affects their receptiveness. Prior purchasing behavior is consistent with these 

trends: Selective Adopters are the most likely to purchase sustainability-labeled 

products, while vulnerable segments do as well, but with less awareness, 

increasing their exposure to deceptive claims. 
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These results demonstrate that consumer vulnerability to greenwashing is 

influenced by knowledge, trust, purchasing intention, and socio-demographic 

characteristics. Policy and marketing interventions should focus on improving 

literacy among the vulnerable groups, providing clear, evidence-based 

information, and tailoring communication to different consumer segments. By 

addressing knowledge gaps and promoting transparency, policymakers and 

businesses can reduce susceptibility to greenwashing, encourage responsible 

consumption, and strengthen trust in genuine sustainability labels. 

4. CONCLUSIONS, RECOMMENDATIONS, AND 

FUTURE DIRECTIONS 

4.1. Conclusion, recommendations, and implications 

The systematic literature review and empirical analysis emphasize the 

increased prevalence of greenwashing in the food industry, notably due to 

deceptive labelling, insufficient transparency, and inconsistent customer 

understanding. Key causes include confusing eco-labels and gaps in consumer 

information, emphasizing the importance of clear, harmonized rules, particularly 

at the EU level, as well as coordination among authorities, NGOs, and business 

partners. Addressing greenwashing necessitates ongoing monitoring of customer 

awareness, preferences, and the effectiveness of third-party certification. 

The study's findings show that local sustainability labels dominate the 

Hungarian retail sector. The Magyar Termék label was found on 61.19% of 

products, followed by FSC (13.12%) and EU Organic (7.82%). Domestic 

products accounted for 70.53% of offerings, with local stores outpacing foreign 

chains (79.26% vs. 66.79%). These findings show that Hungarians trust locally 

certified products, emphasizing the importance of domestic food systems and 

local labels in driving demand and encouraging sustainable practices. 
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Consumer behavior analyses reveal that sustainability labelling is becoming 

more relevant in purchasing decisions. About 47.70% of Hungarian consumers 

consider sustainability a critical criterion, and 54.22% have purchased labelled 

items. However, the study shows a moderate overconfidence bias: consumers 

slightly overestimate their grasp of sustainability-related labelling, thereby 

increasing vulnerability to deceptive claims. Knowledge functions as a safeguard; 

well-informed consumers are less likely to exaggerate, but interest without 

comprehension can increase vulnerability. Age has minimal impact, with older 

consumers slightly more likely to overestimate, likely due to reliance on life 

experience rather than factual information. 

Hungarian consumers place more trust in government-backed sustainability 

labels, such as those certified by Nébih, which are perceived as credible and 

regionally relevant. Cluster analysis revealed four separate consumer segments 

based on sustainability awareness, trust, and purchasing intentions: Selective 

Adopters (51%), Primary Greenwashing Targets (22%), Moderate Greenwashing 

Targets (17%), and Green Label Sceptics (10%). The first category is well-

informed and critically examines claims, whereas the primary and moderate 

targets, which account for 39.13% of customers, are vulnerable to greenwashing 

due to a lack of understanding and trust, despite having previously purchased 

labelled items. Green Label Skeptics maintain low levels of trust, understanding, 

and involvement, indicating cautious consumer behavior. 

Policy and business implications are clear. Interventions should be tailored to 

specific segments, with targeted educational programs for vulnerable groups, 

standardized labelling regulations, and transparent, evidence-based 

communication. Government-backed sustainability labels can enhance consumer 

trust and reduce the impact of misleading claims. For marketers and 

policymakers, these findings highlight the importance of integrating behavioral, 

cognitive, and socio-demographic insights to design effective strategies that 

encourage informed and responsible consumption, mitigate greenwashing, and 

strengthen trust in genuine sustainability initiatives. 
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4.2. Limitations and future directions 

Despite its contributions, this study has limitations. It does not directly 

measure consumers’ exposure to deceptive sustainability claims or behavioral 

responses, limiting the ability to empirically link overconfidence to susceptibility 

to greenwashing. Future research could employ experimental or longitudinal 

designs, or analyze real-world purchasing data, to examine how knowledge 

overestimation affects vulnerability to misleading claims. Additionally, the study 

did not assess the economic or environmental impacts of greenwashing. Future 

work should quantify the effects of greenwashing on business performance and 

sustainability outcomes to provide a comprehensive understanding of its 

consequences. 

5. NEW SCIENTIFIC RESULTS 

I. In Hungarian retail, sustainability-related labels in the analyzed product 

categories are predominantly local, accounting for approximately 91% of label 

presence, with international labels constituting the remaining 9%. 

 

II. A significant part (43%) of Hungarian consumers has only a limited 

understanding of sustainability-related labelling, and about 46% tend to 

overestimate their understanding of sustainability labels. Age was found to 

play a significant role (logistic regression, p<0.05) in the level of 

overestimation related to sustainability-related labelling, which could be used 

for targeted awareness raising against greenwashing. 

 

III. Actual knowledge of sustainability-related labelling is a significant negative 

predictor of knowledge overestimation among Hungarian consumers (logistic 

regression, p<0.05), indicating that consumers with lower objective 

knowledge systematically overestimate their understanding, while those with 

higher knowledge demonstrate more accurate self-assessment. 

 

IV. Hungarian consumers express greater confidence in and a preference for 

sustainable food labels issued by the government. About 51% of consumers 

consider these “official” labels to be more reliable, 51% perceive them as 
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compliant with stricter regulations, and 65% report trusting specific 

sustainability-related labelling from a government-issued sustainability label 

(Nébih). 

 

V. A substantial share (39%) of Hungarian consumers was classified as 

“greenwashing targets (combination of primary and moderate greenwashing 

target)”, characterized by low knowledge, low-to-moderate trust in 

sustainability claims, and moderate purchase intention toward sustainability-

related labelled products, representing a consumer segment that is particularly 

susceptible to misleading environmental claims. Gender, education, and 

income were found to influence consumers’ vulnerability to greenwashing 

practices (cross-tab, p<0.05). 
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