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Abstract  

Despite one of the safest food systems globally, ongoing concerns among European consumers 

underscore the importance of food safety across the continent. This paper explores consumer 

knowledge, perception, and practices of food safety in Europe, with a focus on the influence of 

socioeconomic factors. Through a systematic review of the past decade’s publications and 

survey data analysis, we found diverse perceptions, driven by factors such as age, information 

source, and cooking frequency. Although Europeans are generally well-informed, significant 

gaps in understanding emerging technologies persist. Our findings suggest enhancing consumer 

education to bridge perception gaps and improve food safety practices. 
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1. Introduction    

Foodborne diseases increasingly threaten public health, with around 600 million people 

falling ill from contaminated food each year. This results in approximately 420,000 deaths and 

arises from over 200 types of foodborne infections, disproportionately impacting the poor and 

young (WHO 2022). Improving food safety is crucial for reducing these illnesses and 

encouraging economic growth (FAO 2023a). 

Globalisation has fueled consumer demand for more food options, leading to a more 

sophisticated and lengthy global food supply chain, amplifying food safety challenges. Minor 

issues can escalate into significant crises, with local incidents quickly becoming international 

emergencies due to the rapid spread of foodborne hazards and deficiencies in food safety 

protocols, allowing unsafe products to infiltrate the international market (FAO and WHO 

2023). Effective management of these risks requires cross-sectoral collaboration and prompt 

international communication. Climate change will also impact food safety (WHO 2022), with 

rising temperatures, soil degradation, and periods of extreme drought followed by rainfalls, 

fostering conditions for pathogens in food (FAO 2022). Scientific evidence increasingly 

correlates climate change to a higher risk of foodborne diseases, such as rising Salmonella and 

Campylobacter infections in warmer temperatures (Kuhn et al. 2020; Lake 2017). 

Additionally, the food and agriculture sector has faced severe disruptions from the COVID-19 

pandemic (FAO n.d.), highlighting the vulnerability and interconnectedness of food systems. 

With the global population projected to reach 9.8 billion by 2050 (UN n.d.), the demand for 

food is expected to surge by over 50% (EFSA 2021), necessitating the exploration of alternative 

food sources and innovative production methods. Ensuring the safety of these new options is 

paramount for protecting human, animal, and environmental health. Moreover, the increasing 

complexity of foodborne diseases underscores the need for more robust tracking technologies 



 2 

to safeguard public health and the economy (WHO 2019). On a global scale, ensuring food 

safety is crucial to achieving Sustainable Development Goal (SDG) 3, focusing on reducing 

illness and deaths from contamination and improving risk warning systems (Appendix 2) 

(EFSA 2021). To manage it effectively, responsibility must be shared among government 

entities, farmers, food businesses and consumers (World Bank 2018). 

Europe's regulatory framework positions its food system among the safest globally, yet 

evolving challenges such as malnutrition, non-communicable diseases, and resource depletion 

call for innovative food safety strategies (EFSA 2021). European consumers enjoy high 

protection levels against food chain risks thanks to strict standards and comprehensive risk 

assessments conducted by scientists and governments. However, several food scandals have 

significantly influenced consumer confidence in food safety, leading to changes in European 

food policy, legislation, and safety systems. This includes adopting a more transparent and 

science-based approach, emphasising accountability, traceability and the distinction between 

risk assessment and management (Banati 2014). Despite advancements making food safer than 

ever, Europeans remain unsure and concerned regarding the safety of what they eat.  

The paper aims to explore the food safety landscape in Europe, with a specific focus on 

consumer perception. It is organised as follows: Section 2 provides a background on the EU 

food safety system, offering theoretical and contextual understanding. Section 3 describes the 

study’s methodology, detailing the systematic literature review (SLR) process — from the 

search and screening to the selection of papers and for the survey. Section 4 analyses findings 

from the SLR, identifying knowledge gaps. In Section 5, we analyse insights from the survey. 

Section 6 summarises the key takeaways from the triangulation. Finally, Section 7 concludes 

the paper, discussing study limitations and directions for future research. 
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2. Background 

2.1 History of food safety in Europe 

Foodborne outbreaks are “incidents in which two or more people develop the same disease or 

infection following the consumption of a common contaminated food” (EFSA 2022). Most 

pathogens responsible for these outbreaks are zoonotic, meaning they can be transmitted from 

animals to humans (EFSA 2022). Throughout history, foodborne illnesses have arisen from 

intentional or unintentional behaviour and the government's inability to ensure food safety and 

quality. Notable unintentional incidents include the BSE crisis in 1995, the contamination of 

chicken with dioxin in Belgium in 1999, and the E. coli outbreak linked to sprouts in 2011 

(Appendix 3). On the other hand, food fraud involves intentional and deceptive practices aimed 

at gaining economic advantage (EFSA n.d.). This has been an issue throughout history, but 

recent scandals have brought it into the spotlight, raising concerns among consumers, 

businesses, and policymakers. In 2013, inspections showed that some pre-packaged foods like 

hamburgers contained horsemeat, though the label only mentioned the presence of beef, which 

is known to be more costly. The situation prompted a collaborative response from European 

and national authorities to address the issue and rebuild trust in the food market (EU 2014).  

Whereas chemical contaminants were the primary cause of earlier outbreaks, recent cases have 

been predominantly caused by microbiological pathogens (Fung Wang and Menon 2018). 

Contamination that leads to these outbreaks can occur at various stages of the supply chain, 

from farms and processing facilities to points of consumption like restaurants and homes or 

during transportation and storage (EFSA 2021a; Moi et al. 2022). Annually, the EU reports an 

average of over 5,000 foodborne outbreaks, leading to roughly 45,000 cases of illness, although 

underreporting likely inflates these figures (EFSA 2021a; EFSA 2022) (Appendix 4). 

Campylobacteriosis and salmonellosis are the two most frequently reported foodborne illnesses 
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in Europe, with eggs, meats, fish, vegetables, and mixed foods being the most frequently linked 

to outbreaks (Appendix 5). The year 2022 marked a decade-high in deaths, primarily caused 

by Listeria monocytogenes (EFSA and ECDC 2023). Other prevalent pathogens like 

Escherichia coli (E. coli) and norovirus, coupled with the challenge of antimicrobial resistance 

— where bacteria become resistant to antibiotics, complicating the treatment of infections — 

present a growing public health concern. With food being traded internationally, it is crucial to 

align standards across borders and establish strong national regulations, legal frameworks, and 

enforcement measures (FAO 2023b). The world’s strictest regulations are found in the EU, 

impacting its 27 Member States and the international food sector (Biosafe 2023). 

2.2 Overview of the European Food Safety System  

2.2.1 European Food Safety Authority (EFSA) 

The oversight of food safety within the EU is assigned to the European Food Safety Authority 

(EFSA) and the European Commission (EC) (Martirosyan and Singharaj 2016). Established in 

2002 in response to several food crises, EFSA provides a scientific foundation for laws and 

regulations that protect European consumers from food-related risks. EFSA aims to ensure 

consumer protection, improve the EU food safety system, and maintain confidence in the EU 

food supply chain. EFSA provides independent and transparent scientific advice on food risks 

to risk managers and policymakers to reach these goals, supported by 600 scientists and 1,500 

experts (EFSA 2023a). Furthermore, EFSA generates annual EU Summary Reports using data 

from EU Member States on zoonoses, zoonotic agents, antimicrobial resistance, and foodborne 

outbreaks (Amore et al. 2022; Boelaert 2016). However, this data should be evaluated 

cautiously because of the lack of harmonisation in reporting practices across the EU (Boqvist, 

Söderqvist and Vågsholm 2018). Factors such as global trade and tourism, added a worldwide 

perspective to food safety, leading EFSA to engage with international networks and regulatory 

agencies (Appendix 6) to minimise scientific disagreement (EFSA 2023a, 2024a). 
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2.2.2 Governance and independence 

The Management Board assures that EFSA runs smoothly and satisfies the needs of national 

and European organisations and stakeholders while operating in the public's interest (Appendix 

7). The Executive Director oversees daily operations alongside the Management Team (EFSA 

2024a). A crucial part of EFSA’s role is to maintain the impartiality of the experts involved, 

which is guided by a policy that ensures legal and financial independence (EFSA 2017). 

2.2.3 Food policy, strategies, and tools  

The EU's food safety policy is designed to protect consumers while ensuring the seamless 

functioning of the single market. It focuses on the entire food supply chain — from farm to 

fork— adopting a “one health” approach and addressing various safety considerations, 

including hygiene protocols, packaging, and labelling. The policy targets four critical 

domains— food hygiene, animal health, plant health, and the management of contaminants and 

residues — setting standards to uphold them (EU n.d.a). In 2020, the EC introduced the Farm 

to Fork (F2F) strategy as a critical component of the Green Deal, aiming to protect those 

critical areas and make the European food system more sustainable (EFSA 2021a, Appendix 

8). The EU also implemented warning and tracking systems to monitor foodborne hazards in 

the food chain (EFSA 2022). Imports from non-EU countries must adhere to the same strict 

standards and undergo the same controls as European food products (EU n.d.b). 

2.2.4 Risk assessment and risk communication  

The risk assessment process at EFSA begins when it receives a request for scientific advice 

from the EC, EP, Member States or through EFSA’s initiative (Appendix 9). A scientific group 

prepares a draft, examining scientific data and potentially seeking further information. The 

conclusions are published in the EFSA Journal (EFSA 2024a) upon majority panel approval. 

Risk communication is key because it connects scientific findings with public awareness. 
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Hence, EFSA adopted an audience-first approach, tailoring its communication to cater to 

experts and the public (EFSA 2024a, Appendix 10). Adopting the Transparency Regulation in 

2021 has broadened EFSA’s responsibilities towards EU citizens, emphasising its pivotal role 

in risk communication within today’s digital landscape, which poses new challenges to how we 

communicate about risks (EFSA 2021b, Appendix 8). 

2.3 Consumer perception of food safety 

In addition to being essential for the health of consumers, access to food that is safe and 

nutritious is a fundamental human right (Baert et al. 2011; UN 2010). Historically, food safety 

has been characterised as the guarantee that food will not harm the consumer, covering 

intentional and unintentional contamination (Manning and Soon 2016). However, newer 

studies differentiate between these two aspects: food safety focuses on preventing unintentional 

contamination, while food defence protects against intentional threats (USDA 2023). 

Consumer perception of food safety has been a dynamic field of study. Since the 90s, food 

safety incidents have raised concern, decreasing public trust in regulatory efforts (Frewer, de 

Jonge and van Kleef 2004; Kendall et al. 2019). Diverse dietary habits, cultural norms, and 

regulatory landscapes across Europe lead to different citizens’ requirements for food safety 

information (EFSA 2021b). As awareness grows, consumer expectations evolve, demanding 

more stringent safety measures. However, the complexity of technological advancements in 

food production often remains hard to understand by the public (Banati 2014). Europeans 

increasingly feel the burden of food costs, prioritising price in their buying decisions (EFSA 

2022). However, food safety remains a key purchase consideration (EU 2022a). In 2022, most 

EU citizens felt that food safety might be improved, while 41% assumed the food they purchase 

to be safe (Jaskiewicz et al. 2023; EFSA 2022). Numerous studies have helped understand 

consumer perception of food safety, ranging from confidence in food systems to the effect of 
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labels on behaviour. Factors shaping these perceptions include trust in food chain actors, 

experience with food safety incidents (De Jonge et al. 2007), and socioeconomic factors 

(Zanetta et al. 2022). However, existing literature has not come together to form a single and 

coherent understanding of Europeans’ perceptions of food safety. To bridge this gap, this paper 

consolidates recent findings and presents the contemporary insights of a quantitative survey.  

3. Methodology 

3.1 Systematic Literature Review (SLR) 

This paper presents the results of a systematic literature review (SLR), offering a structured and 

comprehensive overview of the existing literature on consumer perception of food safety. The 

choice of an SLR, known for its clarity, reproducibility, and scientific rigour (Mian et al. 2005), 

allows for examining the vast array of studies while reducing the likelihood of biases. The goal 

is to understand the current state of knowledge and identify trends and gaps in the literature. 

The SLR was conducted following the methodology Kitchenham and Charters (2007) outlined. 

Details on the course of these steps are described in the following subsections. 

3.1.1 Research Questions  

Defining research questions is crucial as they guide the design of the review (Kitchenham and 

Charters 2007). The two research questions (RQs) that were investigated are displayed below. 

Table 1. Research questions 

RQ1 How do consumers perceive food safety in Europe?  

RQ2 
What factors (social, economic, educational, cultural) influence Europeans’ perception 

of food safety? 

3.1.2 Search process 

Our research was conducted across seven electronic databases —Science Direct, Springer Link, 

Business Source Complete, Wiley Online Library, Web of Science, PubMed, and Emerald 
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(Appendix 11)— chosen for their vast range of scientific articles and advanced search features. 

These databases provided the primary studies, which consisted of peer-reviewed papers that 

included specific search terms (Table 2) in their title, abstract, keywords, or main text.  

Table 2. Search terms  

Major terms Synonyms 

Food safety “Food safety” 

Consumer  Consumer OR Public  

Perception Perception OR Trust OR Awareness OR Belief  

Europe Europe OR European Union OR EU 

Factors Factors OR Drivers OR Determinants 

3.1.3 Eligibility 

The papers underwent a meticulous review process assessing their relevance to the subject, 

information accuracy and contribution to the existing body of knowledge. We defined the scope 

of the review to include studies published from 2014 to 2024. Inclusion and exclusion criteria 

were defined to determine which papers would be considered for the review (Tables 3 and 4). 

The selection of papers occurred in two distinct phases: an initial screening of titles and 

abstracts followed by a full-text review. Appendix 12 illustrates the study selection process, 

inspired by the PRISMA diagram, with included studies detailed in Appendix 13.  

Table 3. Inclusion criteria (IC) 

• Year of publication: from 2014 to April 2024 

• Origin (where the study was conducted): Europe 

• Purpose: studies investigating consumers’ knowledge, perceptions, and practices 

towards food safety, including their information sources and trust in food integrity. 

• Population and sample size: European consumers  

• Academic peer-reviewed journals  

• Articles available in English 
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Table 4. Exclusion criteria (EC) 

• Articles that were not retrievable in full text from any of the databases 

• Duplicated papers 

• Studies on health, nutrition, or sustainability rather than food safety. 

• Studies on stakeholders’ perspectives (experts, farmers, etc.) rather than consumers 

• Studies on one specific food category (meat, poultry, eggs, organic food), issue 

(pesticides, food additives, etc.) or new technology (GMO, traceability, etc.) 

3.2 Survey 

For complementary purposes, we distributed an online survey, chosen for its suitability for 

statistical analysis (Balla and Dimitropoulos 2022). Based on the insights from the SLR, we 

formulated survey questions, ensuring that the collected data enabled triangulation (Appendix 

14). To analyse the data, we performed one-factor Analysis of Variance (ANOVA), a statistical 

method assessing the difference in average values across multiple groups (Will 2024). It helped 

us identify significant disparities in food safety knowledge, perception, and practices among 

demographic groups. The analysis assumed a normal distribution of data, similar variances 

within each group, and independent survey responses (Will 2024).  

3.3 Triangulation  

Our paper combines two methods of data gathering: the SLR and the survey. We ensure a 

comprehensive analysis by cross-verifying information, a method known as triangulation (Balla 

and Dimitropoulos 2022). Therefore, we identified different demographic groups from the SLR 

to serve as independent variables (e.g. age, gender, education level), and we analyzed their 

impact on the dependent variables, applying a 5% significance level. Next, we could validate 

or challenge patterns observed in the literature and assess their relevance to current consumer 

behaviours and perceptions. 
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4. Systematic Literature Review  

This section outlines the findings related to the two RQs. Following the screening process, 35 

eligible studies were selected for the systematic review, including the 2022 Eurobarometer on 

food safety — a survey conducted across Europe through interviews with 27,000 individuals. 

These studies explore a wide range of food safety dimensions, including knowledge, risk 

perception, and consumer trust. While most papers address the general population, some target 

specific segments such as young consumers or future food handlers. While young people do 

not represent a particularly high-risk group, their future roles as potential parents or 

professionals in food sectors are critical (Marklinder et al. 2020; Smigic, Lazarov and Djekic 

2020). The review juxtaposes general findings with insights on these key subgroups.  

4.1 Food safety awareness and knowledge 

4.1.1 General population 

Most Europeans are informed about concerns, such as the use of additives, pesticide residues 

in food, antibiotics, or hormones in meat (Gallani 2022). However, there are significant 

variations in how familiar consumers are with different food risks. Consumers tend to be more 

familiar with food poisoning and additives, while their knowledge of emerging technologies 

like nanotechnology, 3D printed food, and lab-grown meat remains limited (van der Vossen-

Wijmenga et al. 2022; Jenkins, Harris and Osman 2020). Additionally, high levels of awareness 

exist regarding various components of the EU food safety framework (EU 2022a). Roughly 

70% of Europeans recognise that strict regulations ensure the safety of their food and that EU 

authorities depend on scientific experts to assess food risks.  

Education enhances general awareness of food safety issues and the ability to understand 

complex information about food risks (Gallani 2022; Etienne et al. 2018). People with a 

scientific background are better equipped to understand communications about food-related 
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uncertainties from regulatory bodies. In contrast, those without that background prefer clear 

conclusions about risk assessment, such as whether a product is safe, rather than uncertainties. 

While Bei et al. (2021) demonstrated that knowledge of food product safety is linked with 

gender, Moretro et al. (2021) noted that risk awareness varies across countries. 

4.1.2 Youth 

Research across different countries, including Sweden (Marklinder et al. 2020; Lange, Gorazon 

and Marklinder 2016), Slovenia (Ovca et al. 2014, 2017), Poland (Franc-Dąbrowska et al. 2021; 

Tomaszewska et al. 2021) and Serbia (Smigic, Lazarov and Djekic 2020), shows that young 

consumers often have limited knowledge about food safety. For example, Polish students have 

a relatively accurate yet incomplete understanding of food safety, primarily recognising it as 

food that is safe for health, appropriately stored and produced (Franc-Dąbrowska et al. 2021). 

They often perceive food safety through isolated aspects and fail to consider it within the 

multifaceted context of national and European laws. Similarly, Polish children aged 8 to 9 

demonstrated limited knowledge of food preparation and storage (Tomaszewska et al. 2021). 

Ovca et al. (2014) also identified a knowledge gap among Slovenian children aged 10 to 12 

regarding the appropriate cooking and storing temperatures. By contrast, a study in Bulgaria 

found that 85% of students demonstrated high food safety knowledge (Stratev et al. 2017).  

Research indicates that gender and age do not significantly influence students’ knowledge of 

food safety (Stratev et al. 2017; Marklinder et al. 2020). This is supported by Tomaszewska et 

al. (2021), who observed similar knowledge levels among girls and boys. However, conflicting 

findings by Lange et al. (2018) suggest that girls exhibit higher awareness. Factors such as 

students’ residential location or prior food poisoning experience do not seem to impact their 

knowledge (Ovca et al. 2014). The strong correlation between self-assessed and actual levels 

of knowledge is encouraging (Smigic, Lazarov and Djekic 2020; Marklinder et al. 2020).  
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4.2 Sources of food safety information  

4.2.1 General population 

Food safety outbreaks are causing debates and influencing consumers' attitudes across Europe 

(Banati 2014). Mass media is often criticised for amplifying food-related risk situations or 

spreading emotional information that could unfavourably affect consumer decisions (Tiozzo et 

al. 2017). However, studies reveal that consumers primarily rely on television for food alerts, 

followed by the Internet, especially among younger individuals (Niewczas 2014; Tiozzo et al. 

2017; Pinto et al. 2015). Interestingly, people who mainly rely on information from the mass 

media rather than from family and friends tend to feel more vulnerable to foodborne illness and, 

therefore, adopt a self-protective attitude toward food risk (Pinto et al. 2015). Most consumers 

are attentive to warnings about food hazards, indicating a general vigilance about food safety 

(Niewczas 2014). Following food safety incidents, Europeans with higher levels of education 

are more likely to keep an eye on the news (Gallani 2022). By contrast, lower-educated people 

were more inclined to seek advice from family and friends. Despite differences among 

countries, 70% of Europeans reported an interest in food safety (EU 2022a). 

Consumers also rely on food labels for safety information. While many Italians frequently 

check food labels during purchases (Tiozzo et al. 2017; Pinto et al. 2015), 40% of Turkish 

consumers rarely read them (Bayram and Ozturkcan 2023). The most used indicator is the 

expiry date (Haas et al. 2021; Tiozzo et al. 2017; Bayram and Ozturkcan 2023; Pinto et al. 

2015). Consumers also frequently check other details such as the product’s origin, ingredients, 

storage conditions, brand and price. However, many consumers struggle to interpret food labels. 

Consumers believe that these labels fail to warn about potential consumption risks and that 

correctly interpreting these often necessitates prior knowledge (Tiozzo et al. 2017). Moreover, 

the growing complexity of food labelling may lead consumers to overlook crucial information, 

emphasising the need to balance detailed content and ease of understanding (Finardi and Vaqué 
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2015). Women were more likely than men to read expiration dates, storage conditions, and 

ingredient lists (Bayram and Ozturkcan 2023; Haas et al. 2021; van der Vossen-Wijmenga et 

al. 2022). Moreover, more educated consumers are more attentive to food safety information 

(Hass et al. 2021; Bayram and Ozturkcan 2023). Other demographic factors like age, income, 

and household size showed weak correlations with the perception of cues (Hass et al. 2021).  

4.2.2 Youth 

Research focusing on children and young adults shows that parents often serve as a primary 

source of information on food safety (Ovca et al. 2017b.; Marklinder et al. 2020). This is 

particularly true among girls, who are more likely to rely on their mothers, whereas boys rely 

on a wider range of sources like other family members and physicians (Lange et al. 2018; Ovca 

et al. 2014). At the primary school level, parents are generally seen as the most influential in 

learning about food poisoning prevention, but this changes as students grow older and turn their 

attention to teachers and trainers in food businesses (Ovca 2014, 2017b). Those who rely on 

professors tend to have better food safety knowledge than those who depend on family, friends, 

or the Internet (Smigic, Lazarov and Djekic 2020; Satric et al. 2021). 

4.3 Attitudes towards food safety, risk perceptions and concerns  

4.3.1 General population 

European citizens are primarily worried about pesticide residues, antibiotics, hormones, and 

additives in their food (Gallani 2022; Banati 2014). Despite the crucial role of additives in 

maintaining food quality, concerns about their use have been on the rise (Bayram and Ozturkcan 

2023). However, the extent of food safety concerns varies across EU countries (Banati 2014). 

For example, consumers in Croatia, Spain, and Turkey were the least concerned about food 

additives, while those in Poland and Slovenia considered GMOs the least concerning (Djekic 
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et al. 2022). Gender has little impact on these perceptions, and no correlation has been found 

between Europeans’ concerns and their education levels (Djekic et al. 2022; Gallani 2022).  

The concept of ‘risk perception’ is central to food safety research, as it influences public views 

on the safety of food. A lack of knowledge has been repeatedly recognised as a factor 

increasing risk perceptions, as consumers often overestimate risks when they do not fully 

understand the hazard involved (Jenkins, Harris and Osman 2020; Banati 2014). This trend is 

especially pronounced with new food technologies, where the ‘fear of the unknown’ makes 

consumers worry even though experts assure food safety (Banati 2014). GMOs, for instance, 

are often viewed negatively and feared because the public does not understand their risks and 

benefits (Banati 2014; Tiozzo et al. 2017). This is problematic as the effectiveness of food 

production technologies largely relies on consumer acceptance (Banati 2014). If consumers stay 

unaware of the advantages of these, they are less inclined to embrace them (Hartmann, Hübner 

and Siegrist 2018). In contrast to previous findings, Pinto et al. (2015) showed that people with 

higher knowledge tend to be more vigilant and aware of food risks as consumers.  

Additionally, sociodemographic traits such as age and gender significantly affect the risk 

perceptions of consumers (van der Vossen-Wijmenga et al. 2022; Nardi et al. 2020; Bei et al. 

2021; Pinto et al. 2015). Typically, women perceive higher levels of food risks than men, and 

risk perception tends to increase with age (Nardi et al. 2020). Moreover, lower levels of 

education are often associated with a higher perceived risk. Contrary to these findings, Pinto 

et al. (2015) found that younger and higher educated consumers exhibited more self-protective 

attitudes towards risks. Furthermore, Murphy et al. (2020) noted that gender did not affect 

consumer trust, although typically, males are thought to have higher trust levels towards food. 

Consumers living in households with children under 16 and larger family sizes tend to be 

more concerned and attentive to safety aspects in their food choices, considering not only 
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themselves but also those close to them (Pinto et al. 2015; Nardi et al. 2020). Lastly, risk 

perception is also shaped by emotional factors, such as beliefs and the feeling of ‘dread’ —

characterised by 'perceived likelihood and seriousness of harm’ and ‘worry’ (Jenkins, Harris 

and Osman 2020; Nardi et al. 2020) with new food technologies being dreaded the most.  

Overall, food risks are generally perceived as more important than those associated with non-

food products (Hartmann, Hübner and Siegrist 2018). However, this perception varies 

depending on the type of food risk (van der Vossen-Wijmenga et al. 2022). The public is often 

more concerned about chemical risks in food rather than biological risks (Banati 2014; 

Hartmann, Hübner and Siegrist’s 2018). Elements perceived as artificial, such as hormones in 

meat, tend to worry consumers even though experts assure it is safe. Europeans are more 

confident preventing bacterial contamination, such as Salmonella in eggs, than chemical 

contamination. Such fear of chemicals can lead to the rejection of safe food, hindering European 

innovation (Banati 2014). This contrasts with other studies indicating consumers are more 

concerned about microbiological contamination and foodborne illnesses (Tiozzo et al. 2017; 

Djekic et al. 2022). Despite significant outbreaks in the EU involving non-animal food 

products, animal-origin foods are still perceived as riskier than plant-based foods (Djekic et 

al. 2022; Nardi et al. 2020).  

People often misunderstand food risks and safety issues, perceiving dangers that do not reflect 

what science shows (Banati 2014). In a van der Vossen-Wijmenga et al. (2022) study, 

consumers viewed new technologies and chemical risks considerably riskier than food 

experts. Consumers tend to be more cautious than experts as they often do not immediately 

recognise the advantages of new process techniques (Banati 2014). Similarly, research by 

Hartmann, Hübner and Siegrist (2018) highlights significant differences in concerns; experts 

prioritise hazards like Listeria contamination, allergens and restaurant hygiene, whereas 
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consumers are more concerned about GMO in food and plant treatments. Given these 

differences, authorities must explain why their priorities differ from consumer expectations 

regarding food hazard oversight. People often overestimate their ability to identify safe food, 

underestimating risks from home food handling (Tiozzo et al. 2017). This optimistic bias makes 

consumers believe they are less exposed to food risks (Moretro et al. 2021; Pinto et al. 2015). 

The more confident they feel about their knowledge of avoiding food risks, the less likely they 

are to perceive food risks (Gallani 2022). This overconfidence and the assumption that the food 

available for purchase is safe results in consumers disregarding food safety information. 

Interestingly, a study by Veflen, Scholderer and Langsrud (2020) showed that strong social 

norms increase risk-taking behaviours, such as accepting food perceived as dangerous. 

4.3.2 Youth 

While many young consumers believe their food is safe, others are undecided (Franc-

Dąbrowska et al. 2021). Nevertheless, most students acknowledge the importance of food 

safety, prioritising biological risks and considering GMOs as posing the greatest threat (Stratev 

et al. 2017; Ovca et al. 2017a, 2017b). Many children do not perceive the home as a common 

setting for food poisoning, although domestic settings contribute to around 30% of foodborne 

cases (Ovca et al. 2014; EFSA and ECDC 2023) (Appendix 15). Furthermore, they tend to be 

confident about their skills and have a low perception of vulnerability (Ovca et al. 2017b).  

Gender plays a significant role in perceptions, with girls being generally more concerned about 

food risks, viewing them as more severe and likely, probably due to their higher involvement 

in food preparation (Franc-Dąbrowska et al. 2021; Ovca et al. 2014). Education also shapes 

perceptions, with students outside of food-related programs showing greater concerns about 

food poisoning than future food handlers (Ovca et al. 2017b). The concept of food safety itself 

is ambiguous and subject to a range of interpretations (Ovca et al. 2017a). As people’s education 
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level increases, their understanding of food safety becomes more nuanced. Students' attitudes 

are also influenced by psychosocial factors, including their consumer type and their approach 

towards risk (Czernyszewicz 2023). Additionally, students are more likely to prioritise food 

safety when they want to conform to social norms (Ovca et al. 2017a).  

4.4 Consumer trust and assigned responsibility 

Consumer trust plays a crucial role in the functioning of the food market, with expectations 

that products are safe and meet quality standards. However, changes in the food supply chain 

and safety outbreaks have led to a decline in trust, amplifying its importance as consumers 

become more distant from production processes (Benson et al. 2020). Therefore, one of the 

goals of the EU food risk framework is to prioritise consumer confidence (EFSA 2021). Using 

a toolkit developed by Benson et al. (2020), Murphy et al. (2020) assessed consumer trust levels 

in Finland, Greece, Germany, and the UK. Results show a firm trust in food systems, 

particularly among Finnish and British consumers. In contrast, a study by Macready et al. 

(2020) involving France, Germany, Poland, Spain and the UK found low confidence in the food 

chain and production technologies, with the UK again showing the highest trust. Trust in food 

chain actors was moderate, with consumers relying on farmers and retailers rather than 

authorities and food manufacturers (Macready et al. 2020). This varies by country: for instance, 

the French show significant distrust towards manufacturers, while the Polish predominantly 

distrust authorities. Along with trust in food chain actors, confidence in food oversight 

organisations is another key factor in building consumer trust (Murphy et al. 2020). Trust in 

national and EU institutions remained high in 2022 (EU 2022a). To maintain this, authorities 

must set rules and deliver accurate and transparent information to consumers (EFSA 2021).  

Consumers’ perception of responsibility for food safety differs across countries (Djekic et al. 

2022). For instance, Portuguese and Spanish perceive food processors as responsible for 
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ensuring food safety, whereas consumers in Poland and Slovenia believe primary producers 

hold the most accountability. Interestingly, consumers consider themselves the least responsible 

for food safety despite the known correlation between consumer responsibility and risky 

handling practices (Nardi et al. 2020). Similarly, young consumers consider the initial stages 

of the supply chain as responsible, perceiving themselves as the least accountable (Ovca et al. 

2017b; Franc-Dąbrowska et al. 2021). They typically do not view food control agencies as 

primarily responsible, often expressing distrust or indifference towards these institutions.  

4.5 Behaviour and handling practices 

4.5.1 General population  

Most Europeans reported they would change their food preparation habits in response to a food 

incident (Gallani 2022). Such incidents typically lead consumers to avoid repurchasing the 

affected product, leading to financial and reputational losses for producers making it 

challenging to regain consumer trust. (Niewczas 2014). Additionally, during food scares, 

consumers generally prefer to purchase familiar or brand-name products, a preference that 

varies by sociodemographic factors. Men and those with only primary education are more 

likely to view brands as a safety guarantee and believe that higher-priced products are safer. 

This aligns with research by Tiozzo et al. (2017) and Bei et al. (2021), indicating that consumers 

prefer to purchase pricier brands, believing that these undergo more rigorous safety checks. 

Additionally, local food is generally considered safer than imported options (Tiozzo et al. 2017; 

Haas et al. 2021). Findings by Niewczas (2014) reveal that younger people and those living in 

urban areas are likelier to choose local products as a safety measure than older rural residents. 

Half of the European consumers regard food safety as an important factor when buying food, 

and safety is also the primary consideration when selecting cooking material (Gallani 2022; 



 19 

Moura, Ferreira-Pego and Fernandes 2023). While most people recognise that damaged 

cookware can contaminate food, only a few replace it when damaged. 

4.5.2 Youth 

Private environments have no supervision system or obligation for food safety competence 

(Marklinder et al. 2020). However, the importance of correct behaviour at home cannot be 

ignored and has been widely emphasised in the literature. Knowledge alone often fails to 

translate into adequate behaviour (Satric et al. 2021; Tomaszewska et al. 2021). One of the best 

methods for learning hygiene practices is to observe others’ habits, especially for children who 

learn by looking at adults (Lange et al. 2018; Tomaszewska et al. 2021), with more regular 

cooks demonstrating safer practices (Lange, Gorazon and Marklinder 2016).   

Numerous studies have underscored gender differences in safe handling practices, with male 

students showing riskier behaviours in warming up leftover food and preventing cross-

contamination, including hand hygiene, washing kitchen surfaces, and changing clothes (Lange 

Gorazon and Marklinder 2016; Satric et al., 2021; Ovca et al. 2014; Czernyszewicz 2023). By 

contrast, research by Smigic, Lazarov and Djekic (2020), Stratev et al. (2017) and 

Tomaszewska et al. (2021) found no differences in practices among gender. Studies present 

contrasting effects of other factors on food safety practices. Stratev et al. (2017) found that age 

does not affect these practices, whereas Smigic, Lazarov and Djekic (2020) demonstrated that 

younger students are generally less cautious. Furthermore, Ovca et al. (2014) observed no 

significant impact of prior experiences with foodborne illness on the practices of children. By 

contrast, Smigic, Lazarov and Djekic (2020) noted better food handling practices among 

students who had encountered food poisoning, probably because they became more attentive.  

Students’ knowledge and behaviour are inadequate, suggesting they might leave school lacking 

fundamental knowledge (Lange, Gorazon and Marklinder 2016). There is a consensus among 
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researchers on the urgent need for food safety education in young people’s curricula 

(Marklinder et al. 2020; Lange et al. 2018; Smigic, Lazarov and Djekic 2020). Both at school 

and university, food safety education has often shown positive effects on knowledge and 

behaviours. This is supported by Satric et al. (2021), who found that students acquiring their 

knowledge at university demonstrated more accurate knowledge and practices than those 

without food safety education. Smigic, Lazarov and Djekic (2020) also found a positive effect 

of food or health-related university curricula and students’ food safety knowledge and practices.  

Other studies challenge prior conclusions: Stratev et al. (2017) show no significant effect of 

education on food safety awareness, raising concerns about the effectiveness of some programs. 

Surprisingly, students not enrolled in food-related programs had better food safety knowledge 

than those training to become professional food handlers, indicating gaps in the curriculum 

(Ovca et al. 2017b). Further concerns are raised by Ovca et al. (2017b) regarding trainees’ 

understanding of food safety principles and habits. Despite these gaps, most students recognise 

the importance of food safety education and training. Children also believe their knowledge can 

be improved, indicating their readiness to learn (Ovca et al. 2014). Communication must 

include methods to prevent risks and ways to integrate them into existing routines (EFSA 2021).  

5. Survey Analysis 

This section presents the survey results, including general trends and the outcomes of ANOVA 

tests. The survey comprises responses from 182 participants, with detailed sample 

characteristics provided in Appendix 16. 

6.2 Food safety awareness 

Over 60% of respondents were aware of issues like pesticide residues, antibiotics or hormones 

in meat or food additives. Awareness was lowest for nanotechnology and other emerging 

technologies like 3D printed food and lab-grown meat (Appendix 17a). Neither education, age, 
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nor nationality significantly influenced awareness levels, including for environmental 

pollutants (Appendix 17b). However, females reported knowing less topics (Appendix 17c). A 

strong correlation was observed among younger individuals between self-assessed and actual 

knowledge levels (Appendix 17d). Neither gender, prior food poisoning, nor food safety 

education significantly affected younger individuals' knowledge (Appendix 17e).  

6.3 Sources of food safety information  

Consistent with the Eurobarometer, 70% of respondents expressed personal interest in food 

safety, but with no significant difference among countries (Appendix 18a). Many, especially 

those with higher education, follow food safety news (Appendix 18b). The Internet is the 

primary source of food safety information, especially among young respondents, followed by 

television and newspapers (Appendix 18c). Family and friends contribute to food safety 

education, but not predominantly among the less educated (Appendix 18d). Moreover, students 

taught by family and friends know fewer subjects than those educated primarily at school or 

university (Appendix 18e). Formal sources like national or EU health agencies and food 

scientists are underutilised, yet food scientists rank as the most trusted, followed by health 

agencies (Appendix 18f). Public trust in mass media is moderate, with 23% expressing little to 

no trust, indicating scepticism. Contrary to expectations, relying on mass media rather than on 

family and friends does not increase perceived vulnerability to poisoning (Appendix 18g).  

Over half of respondents frequently check food labels, with the expiry date being the most 

reviewed item, followed by ingredients and product origin (Appendix 18h). Education did not 

influence label reading habits (Appendix 18i). Women were more inclined to check ingredient 

lists but not necessarily more likely to consult storage conditions (Appendix 18j). Certification 

labels are considered the best indicator of food safety, closely followed by ingredients and, to 

a lesser extent, expiry dates and product origin (Appendix 18k). Price was never mentioned, 
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and only 3.3% of the surveyed viewed the brand as the best indicator, with no clear preference 

among men or those with lower education (Appendix 18l). We found no evidence that younger 

individuals were likelier to choose product origin as a safety guarantee (Appendix 18m).  

6.4 Attitudes towards food safety, risk perceptions and concerns  

While uncertainty persists regarding improving food safety, 40% of respondents express 

confidence in European food safety regulations. There is a general belief that animal-derived 

food carries more risk than plant-based food. Chemical contaminants are the most concerning 

food risks, followed by biological hazards (Appendix 19a). New food technologies rank next 

in terms of concern, with more diverse levels of worry regarding their safety and impact. 

Concerns about food risks did not vary among countries, while they increased with age 

(Appendix 19b). Overall, 22% of respondents express concern about food poisoning. This is 

also influenced by age, with the 46-55 age group showing higher levels of worry (Appendix 

19c). Neither gender nor education significantly impacted food risks concerns or poisoning 

worries (Appendix 19d), nor did consumers in households with children under 16 or larger 

family sizes express higher concern about food poisoning or risks (Appendix 19e). Overall, 

respondents demonstrate confidence, with 40% feeling able to mitigate food risks and 43% 

rating their knowledge as good or excellent (Appendix 19f). While individuals rating their 

knowledge higher were more concerned about food risks, this concern did not correlate with 

confidence in avoiding food risks (Appendix 19g). Among young people, girls tend to worry 

more, although the difference is not statistically significant (Appendix 19h).  

6.5 Consumer trust and assigned responsibility 

The survey indicates higher confidence in national and European regulatory agencies than other 

food chain actors, with EFSA emerging as the most trusted (Appendix 20a). Retailers are the 

least trusted, followed by food manufacturers. Trust levels did not vary significantly by gender 
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or country (Appendix 20b). While over 80% of respondents believe that food manufacturers, 

EFSA and national control agencies are responsible for food safety, farmers and retailers are 

seen as less responsible (Appendix 20c). Only 37% consider themselves responsible for food 

safety, viewing themselves as the least responsible actors. Perceptions of responsibility did not 

differ among countries (Appendix 20d).  

6.6 Behaviour and handling practices 

We observe a high engagement with key food safety practices like checking expiry dates and 

handwashing before cooking. However, lower adherence to using separate cutting boards for 

meat and vegetables, cooking at the right temperature, and replacing cooking materials 

highlights the need for increased education (Appendix 21a). Gender differences are evident: 

females reported washing their hands more frequently, while males were more likely to cook 

and store food at correct temperatures and replace cooking materials (Appendix 21b). Food 

safety training fails to significantly improve their food handling practices (Appendix 5c). 

Younger individuals exhibit riskier practices (Appendix 21d). While there is no gender 

difference in the frequency of these practices among students, girls tend to wash their hands 

more frequently (Appendix 21e). Additionally, prior food poisoning and cooking for oneself 

or family did not lead to improved practices (Appendix 21f). 

6. Triangulation 

This section summarizes the triangulation of survey responses with review findings, detailed in 

Appendix 22. Triangulation confirms broad awareness among Europeans about food safety 

issues such as pesticides and additives, while also noting limited understanding of emerging 

food technologies. Both data sources align on aspects like the positive correlation between self-

assessed and actual knowledge, the Internet and TV as primary information sources, and 

consumers’ low sense of responsibility. Findings indicating that most Europeans follow food 
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safety news, read food labels, and express personal interest in the topic are consistent, 

enhancing the credibility of these conclusions.  

Triangulation reveals inconsistencies, notably regarding the impact of education on food safety 

awareness, with the survey indicating no direct correlation and literature suggesting otherwise. 

While the survey shows minimal influence of nationality, literature suggests variations in food 

risk concerns among consumers from different countries. The literature also presents varied 

insights on the correlation between age and risk perception and food handling practices, 

whereas the survey finds that younger consumers engage in riskier practices and are less 

concerned about food risks and food poisoning. Additionally, discrepancies in gender influence 

on food safety perceptions and practices are identified. Overall, consumer trust in mass media 

is limited; however, the survey could not confirm whether relying on mass media for food safety 

information rather than consulting with family and friends increase perceived vulnerability to 

food poisoning. Encouragingly, survey results regarding trust in EFSA and its regulations 

suggest strong public confidence in authorities and standards. 

7. Conclusion  

European consumers are generally well-informed about food risks, yet variations exist in risk 

perceptions and practices across different socio-demographics. The study underscores the 

challenges of addressing food risks, particularly when consumers see themselves as the least 

responsible for ensuring food safety. This research also emphasizes the complexities of food 

safety awareness, pointing to the need for education strategies to bridge these gaps effectively.  

While consumers are generally confident in the safety of their food, continuous efforts are 

needed to enhance their understanding and handling practices. Effective communication from 

authorities is crucial to maintain public confidence in food systems and technologies. Notably, 

increasing the visibility and accessibility of reliable sources, like ESFA and food experts, could 
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ultimately boost public awareness. By addressing the identified gaps and misconceptions, 

Europe can maintain its reputation for having one of the safest food systems. 

7.1 Limitations  

Selection biases are potential validity threats in SLRs. To mitigate this, we searched for relevant 

papers across various databases for relevant studies published from 2014 to 2024, ensuring a 

contemporary perspective, thereby excluding earlier, albeit potentially relevant, research. The 

review includes research from European countries, including non-EU members such as Serbia, 

Kosovo, and Turkey, which EFSA does not regulate. This could offer different insights on 

consumer perception. Furthermore, we included a multi-country survey (Djekic et al. 2022), 

which extends to India, and a meta-analytic review (Nardi et al. 2020) not strictly limited to 

Europe, offering valuable perspectives. Other limitations include the survey’s limited 

representability across gender and age groups, and its design, which complements rather than 

directly compares with SLR studies due to differences in variables and samples.  

7.2 Further research 

Further research is needed to assess the effectiveness of educational programs and current risk 

communication strategies across Europe. It is crucial to explore the real-life application of these 

practices across different age groups and improve perceptions of responsibility. Additionally, 

studies should further investigate how nuanced socioeconomic factors, including profession-

specific demographics, urban versus rural populations, and migration backgrounds, affect food 

safety awareness. This can help tailor national and European interventions to meet the public’s 

evolving needs, better reach at-risk populations, and improve overall public health outcomes. 

Exploring the impact of digital media and misinformation on public understanding and trust is 

also essential for enhancing risk communication. 
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9. Appendices         

Appendix 1: Abbreviations  

BSE   Bovine Spongiform Encephalitis 
EFSA   European Food Safety Authority 
EC   European Commission  
EP  European Parliament 
EU   European Union 
FAO   Food and Agriculture Organization of the United Nations 
F2F  Farm to Fork  
GMO   Genetically Modified Organism 
SDG  Sustainable Development Goal 
UN   United Nations  
WHO   World Health Organization 

Appendix 2: Target of SDG 3 related to food safety 1 

Target SDG 3 — Ensure healthy lives and promote well-being for all at all ages 

3.2 End all preventable deaths under five years of age 

3.3 Combat water-borne diseases and other communicable diseases 

3.9 Reduce the number of deaths and illnesses from hazardous chemicals, 
pollution and contamination 

3.d Improve early warning systems for global health risks 

Appendix 3: Timeline of major food safety incidents in Europe 2 

  

 
1 FAO 2023b 
2 EC n.d. 

https://www.fao.org/3/cc4347en/cc4347en.pdf
https://food.ec.europa.eu/document/download/236efefe-3bd4-4d69-9be9-1cc0316248b9_en?filename=rasff_timeline.pdf
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Appendix 4: Number of outbreaks and human cases (in 2022 and over time)3 

      ; 

 

Appendix 5: Number of outbreaks by causative agents (in 2022 and over time) and by 
food vehicle (2022)4 

 

 
3 EFSA 2023b 
4 EFSA 2023b 

https://www.efsa.europa.eu/en/microstrategy/FBO-dashboard
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Appendix 6: International Cooperation5 

 

 
5 EFSA 2024a 
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Appendix 7: EFSA organisational chart on 01/01/20246  

 

Appendix 8: Overview of EU Food Safety Legislation and Strategy 7  

Regulation 
(EC) No 
178/2002 — 
General Food 
Law 
Regulation 

It strengthens the EU's food and feed safety rules and sets up the EFSA.  

Food legislation applies at all stages of the food chain, from production, 
processing, transport and distribution to supply. In particular, food businesses 
must:  

• guarantee the traceability of food, feed and food-producing animals at 
all stages of production and distribution, 

• immediately withdraw food or feed from the market, 
or recall products already supplied if these are harmful to health, and 
inform the appropriate authorities and consumers where necessary. 

Regulation (EU) 
2019/1381 – 
transparency & 
sustainability of 
the EU risk 
assessment in the 
food chain8 

• Increased Transparency: Better access to scientific studies for the 
public and interested parties 

• Reliable & Independent Studies: More access for EFSA to scientific 
evidence related to requests for authorisation 

• Effective Risk Communication: Improved coordination between risk 
assessors and risk managers to ensure better communication 

• Sustainable Governance: Reinforced contribution from Member States 
to EFSA’s governance and scientific panels 

 
6 EFSA 2023a 
7 EU n.d.b 
8 EU 2022b 
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The 
precautionary 
principle 

It enables a rapid response in the face of a possible danger to human, animal 
or plant health or to protect the environment. 

• In particular, where scientific data do not permit a complete evaluation of 
the risk, recourse to this principle may, for example, be used to stop 
distribution or order withdrawal from the market of products likely to be 
hazardous. 

Regulation (EU) 
2017/625 — 
Official controls 
along the agri-food 
chain 

• It sets out common rules for EU official controls to ensure that agri-food 
chain legislation is correctly applied and enforced to protect human 
health, animal health and welfare, and plant health. 

• It introduces a more harmonised and coherent system of official controls 
and enforcement measures along the agri-food chain and strengthens the 
principle of risk-based controls. 

‘Farm to fork’ 
strategy  

It aims to accelerate the EU’s transition to a sustainable food system that: 

• has a neutral or positive environmental impact; 
• helps to mitigate climate change and adapt to its impacts; 
• reverses the loss of biodiversity; 
• ensures food security, nutrition and public health,  
• preserves food affordability while generating fairer economic returns, 

fostering the competitiveness of the EU supply sector and promoting fair 
trade. 

The ‘Farm to fork’ strategy is a key element of the European Green Deal. 

Appendix 9: Risk assessment process of EFSA9  

1. Receipt of 
mandate/application 

EFSA receives a request for scientific advice (from the European 
Commission, European Parliament or Member States) or initiates its 
activity. A mandate is agreed upon, including terms of reference and 
deadline; EFSA checks/validates their completeness for market 
applications and may request more scientific information from the 
applicant. The mandate is assigned to one of EFSA’s scientific panels 
or Scientific Committee and is available on the OpenEFSA portal. 

2. Assessment 

The risk assessment is usually carried out by an expert working 
group, which reviews the scientific information available and may 
draw on EFSA’s data collection networks or launch an open call for 
data. The working group develops a draft and submits it to the 
relevant panel for discussion. EFSA often holds public consultations 
on draft outputs to consider the comments in the revised document. 

 
9 EFSA 2024a 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52019DC0640


 36 

3. Adoption & 
Publication 

Most panel members adopt the assessment, and any minority opinion 
is recorded. The output –usually a scientific opinion, but may be a 
statement, guidance document or another type of output – is 
published in the EFSA Journal, our open-access, online scientific 
journal. Communication activities may accompany the publication. 

Appendix 10: Target audiences of EFSA for risk communication10 

Risk managers Policymakers Risk assessors Partners 

Citizens Scientific 
community Media Stakeholders 

Appendix 11: Information sources 

 

 

 

 

 

 

 

 

 

 

 

 

 
10 EFSA 2024a 
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Appendix 12: PRISMA Flow Chart 
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Appendix 12: PRISMA Flow Chart 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Records identified from: 
Science Direct (n = 4041) 
Springer Link (n = 957) 
EBSCO (n = 902) 
Wiley (n = 2063)  
Web of Science (n = 94) 
PubMed (n = 101) 
Emerald (n = 678) 
  Total N = 8836 

Record added:  
• 2022 Eurobarometer on food safety 

 

Records screened 
(n = 8837) 

Records excluded (through title/abstract screening): 
• Non-Eu based study (n=2) 
• Lack of consumer focus (n=25) 
• Focus on one food category/issue/new technology 

(n=32) 
• Focus on meat or related scandals (n=18) 
• Focus on food fraud (n=13) 
• Focus on labels (n=15) 

Reports sought for retrieval 
(n = 65) Reports not retrieved 

(n =1) 

Reports assessed for eligibility 
(n = 64) 

Reports excluded:  
• Non-EU based study (n=13) 
• Study on stakeholders (farmers, experts) rather 

than consumers (n=8) 
• Not subject (n=7) 
 

Studies included in review 
(n = 36)  

Identification of studies via databases 
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Records screened 
(n = 170) 

Records excluded (not relevant)  
(n = 8667) 
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Appendix 13: List of papers reviewed and number of papers per year 
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Appendix 14: Survey Questionnaire  
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Appendix 15: Number of outbreaks and human cases by place of exposure (2022)11 

 

Appendix 16: Sample characteristics 

 

 
11 EFA 2023b 
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Appendix 17: Survey analysis: Food safety awareness  

a) 
 
 
 
 
b) 

 
c) 

 
d) 

 
e) 
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Appendix 18: Survey analysis: Sources of food safety information 

a) 

 

 

b) 

 

c)  
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d) 

 

e) 

 

f) 

 

g) 
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h)  

 
    
 

 
i) 

 
j) 

 
k) 
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l) 

 
m) 

 

Appendix 19: Survey analysis: Attitudes towards food safety, risk perception and concerns 

a) 

 
b) 
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c) 

        
d) 

 

 
e) 
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f) 

 
g)  

 
h) 

 

Appendix 20: Survey analysis: Consumer trust and assigned responsibility 

a) 
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b) 

 

 
c) 

 
d) 

 

 

Appendix 21: Survey analysis: Behaviour and food handling practices  

a)  
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b) 

 

c) 
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d) 

 

 

e)  

 

f) 
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Appendix 22: Triangulation  

Food safety awareness 

Aspect  Survey Findings SLR Findings Triangulation 

General Awareness 

Over 60% of respondents aware of pesticides, 
additives, microplastics in food, antibiotics or 
hormones in meat, and environmental pollutants 
in fish, meat, and dairy 

Most Europeans are informed about concerns (e.g. use of additives, pesticide 
residues in food, antibiotics, or hormones in meat) with more than 60% of 
them being aware of each of these topics (Gallani 2022).  

Validate 

Emerging Technologies Limited awareness of nanotechnology, 3D printed 
food and lab-grown meat. 

Consumers’ knowledge of emerging technologies like nanotechnology, 3D 
printed food, and lab-grown meat remains limited (van der Vossen-Wijmenga 
et al. 2022; Jenkins, Harris and Osman 2020) 

Validate 

Impact of Education 
No influence of educational background on 
awareness of food-safety issues12, including for 
environmental pollutants 

• Education influences food safety knowledge (Bei et al. 2021) 
• Educational background significantly impacts Europeans’ awareness of 

food safety issues; those with a higher education level are more likely to 
be familiar with topics like environmental pollutants in food (Gallani 
2022) 

Contrast 

Country Differences 

 
No influence of nationality (Belgian, French, 
Italian, other) on awareness levels Risk awareness varies across countries (Moretro et al. 2021) Contrast 

Age Differences No influence of age on awareness levels \ \ 

Gender Differences Female respondents reported to know less food 
safety topics \ \ 

Self-assessed and Actual 
Knowledge Levels  

Positive correlation among young individuals 
(under 24): those who rated their knowledge13 as 
good/excellent knew more topics than those 
rating it as poor/very poor 

Strong positive correlation between self-assessed and actual levels of 
knowledge (Smigic, Lazarov and Djekic 2020; Marklinder et al. 2020) Validate 

Gender Differences No impact of gender on knowledge of young 
individuals 

Gender does not significantly influence students’ food safety knowledge 
(Stratev et al. 2017; Marklinder et al. 2020; Tomaszewska et al. 2021)  

Validate 

 

 
12 Antibiotics or hormones in meat, nanotechnology, pesticides residues, food additives, 3D printed food, lab-grown meat, environmental pollutants in fish, meat or dairy, microplastics in food 
13 Such as the correct way to prepare and store food, techniques to prevent food contamination 
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Impact of Prior 
Experience of Food 
Poisoning 

No impact of experience with food poisoning on 
knowledge of young individuals 

Prior experience of food poisoning does not impact their knowledge (Ovca et 
al. 2014 Marklinder et al. 2020) Validate 

Impact of Food Safety 
Education 

No impact of food safety education on knowledge 
of young individuals 

• Food safety education (at school or university) has a positive effect on 
young individuals’ knowledge (Marklinder et al. 2020). 

• No significant effect of food safety education on food safety awareness 
among students (Stratev et al. 2017) 

Validate 
Stratev et al. 
(2017) 

 

Sources of food safety information 

Aspect  Survey Findings SLR Findings Triangulation 

Interest in Food Safety 
and Country Difference 

70% of respondents express personal interest in 
food safety, no significant difference among 
countries 

70% Europeans reported a personal interest in food safety, although significant 
differences among countries (EU 2022) Approximate 

Food Safety News Many respondents follow food safety news  A majority is attentive to warnings about food hazards (Niewscaz 2014)  Validate 

Impact of Education Respondents with higher education follow more 
frequently food safety news 

Europeans with higher levels of education are more likely to keep an eye on 
the news (Gallani 2022) Validate 

Primary Information 
Source 

Internet, especially among young respondents, 
followed by TV and newspapers 

Television, followed by the internet, especially among younger individuals 
(Niewczas 2014; Tiozzo et al. 2017; Pinto et al. 2015). Approximate 

Impact of Education on 
Information Source  

Education level does not influence reliance on 
family and friends 

Lower-educated people were more inclined to seek advice from family and 
friends (Gallani 2022)  Contrast 

Impact of Information 
Source on Awareness 

Students educated primarily at school/university 
know more subjects than those taught by 
family/friends  

Young consumers who rely on professors tend to have better food safety 
knowledge than those who depend on family and friends or the Internet 
(Smigic, Lazarov and Djekic 2020; Satric et al. 2021) 

Validate 

Trust in Mass Media 
Public trust in mass media is moderate, with 23% 
expressing little to no trust (highest distrust level 
compared to other food chain actors) 

Mass media is often criticized for amplifying food-related risk situations or 
spreading emotional information that could unfavorably affect consumer 
decisions (Tiozzo et al. 2017) 

Validate 

Impact of Mass Media 
Reliance on Perceived 

Reliance on mass media rather than on family and 
friends do not increase perceived vulnerability to 
food poisoning  

People who mainly rely on information from the mass media rather than from 
family and friends tend to feel more vulnerable to foodborne illness (Pinto et 
al. 2015) 

Contrast 
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Vulnerability to Food 
Poisoning 

Food Labels Reading Over half of respondents frequently check food 
labels 

• Many Italians frequently check food labels during purchases (Tiozzo et al. 
2017; Pinto et al. 2015) 

• 40% of consumers in Turkey rarely read labels (Bayram and Ozturkcan 
2023) 

Validate 
Tiozzo et al. 
(2017) 

Most Frequently 
Checked Item Expiry date is the item checked the most   The most used indicator is the expiry date (Haas et al. 2021; Tiozzo et al. 2017; 

Bayram and Ozturkcan 2023; Pinto et al. 2015) Validate 

Impact of Education Education does not influence label reading habits More educated consumers are more attentive to food safety information 
(Bayram and Ozturkcan 2023; Haas et al. 2021) Contrast  

Gender Differences 
Women are more inclined to check ingredient lists 
but not significantly more likely to consult 
storage conditions or expiry dates 

Women are more likely than men to read expiration dates, storage conditions, 
and ingredient lists (Bayram and Ozturkcan 2023; Haas et al. 2021; van der 
Vossen-Wijmenga et al. 2022) 

Approximate 

Price as Food Safety 
Indicator 

Price is never mentioned as best indicator of food 
safety 

Consumers prefer to purchase well-known, pricier brands (Tiozzo et al. 2017; 
Bei et al. 2021) Contrast 

Brand as Food Safety 
Indicator 

• 3.3% of respondents view brand as the best 
indicator 

• No clear preference based on gender or 
education 

• During food scares, consumer generally prefer to purchase familiar or 
brand-name products 

• Men and those with only basic education are more likely to view brands as 
a safety guarantee (Niewczas 2014)  

Contrast 

Product Origin as Food 
Safety Indicator 

Age does not impact likelihood to choose product 
origin as safety guarantee  

Younger people are more likely to choose local products as a safety measure 
compared to older ones (Niewczas 2014) Contrast 

 

Attitudes towards food safety, risk perception and concerns 

Aspect  Survey Findings SLR Findings Triangulation 

Concerns about Animal 
Foods 

Higher risk perception for animal-derived foods 
compared to plant-based foods 

Animal-origin foods, such as meat and eggs, are still perceived as riskier than 
plant-based foods (Djekic et al. 2022; Nardi et al. 2020). Validate 

Concerns about Food 
Risks 

Chemical contaminants are the most concerning 
food risks for respondents, followed by biological 
hazards  

• Europeans are mostly worried about pesticide residues, antibiotics, 
hormones, and additives in their food, rather than biological risks 
(Gallani 2022; Banati 2014; Hartmann, Hübner and Siegrist 2018) 

Validate 
Gallani 
(2022); Banati 
(2014); 
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• Consumers are more concerned about microbiological contamination and 
foodborne illnesses over chemical risks (Tiozzo et al. 2017; Djekic et al. 
2022) 

Hartmann, 
Hübner and 
Siegrist 
(2018) 

New Food Technologies New food technologies rank third in terms of 
concern, with more diverse levels of worry 

The ‘fear of the unknown’ makes consumers worry regarding new food 
technologies (Banati 2014).  Approximate 

Country Differences Concerns about food risks14 do not vary across 
countries  

The extent of food safety concerns (e.g. pesticide, hormones, and additives) 
varies across EU countries (Banati 2014) Contrast 

Age Differences 
• Respondents above 24 years old are more 

concerned about food risks  
• Respondents aged 46-55 show higher levels of 

worry about food poisoning 

 
• Risk perception tends to increase with age (Nardi et al. 2020; van der 

Vossen-Wijmenga et al. 2022) 
• Younger consumers exhibited more self-protective attitudes towards risks 

(Pinto et al. 2015) 

Validate Nardi 
et al. (2020), 
van der 
Vossen-
Wijmenga et 
al. (2022) 

Gender Differences No gender differences in concerns about food risks 
or worrying levels about food poisoning  

 

• Women perceive higher levels of food risks than men (Nardi et al. 2020) 
• Gender has little impact on food safety concerns (e.g. additives, GMOs) 

(Djekic et al. 2022) 

Approximate 
Djekic et al. 
(2022) 

Impact of Education No education differences in concerns about food 
risks or worrying levels about poisoning 

• No significant correlation between Europeans’ concerns and their 
education levels (Gallani 2022) 

• Higher educated consumers exhibit more self-protective attitudes towards 
food risks (Pinto et al. (2015) 

Validate 
Gallani (2022) 

Impact of Children in 
Households and Family 
Sizes  

Presence children under 16 or larger family sizes 
do not affect concerns about food poisoning or 
food risks 

Consumers living in households with children under 16 and larger family 
sizes tend to be more concerned and attentive to safety aspects in their food 
choices (Pinto et al. 2015; Nardi et al. 2020) 

Contrast 

Confidence in Mitigating 
Risks  

40% of respondents feel able to mitigate food risks 
(agree/completely agree), 38% moderately agree 

People often overestimate their ability to identify safe food (Tiozzo et al. 
2017) Validate 

 

 

 

 
14 Chemical and biological risks, allergens and new food technologies 
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Consumer trust and assigned responsibility 

Aspect  Survey Findings SLR Findings Triangulation 

Trust in Food Chain 
Actors 

• Highest trust towards EFSA and national 
agencies 

• Retailers are the least trusted, followed by 
food manufacturers. 

• 40% of respondents express confidence in 
European food safety regulations 

• Moderate trust in food chain actors, with consumers generally relying on 
farmers and retailers rather than authorities and food manufacturers 
(Macready et al. 2020) 

• Trust in national and EU institutions remained high in 2022 (EU 2022) 

Contrast 
Macready et 
al. (2020)  

Validate EU 
(2022) 

Impact of Gender on 
Trust No significant gender differences  Gender does not affect consumer trust (Murphy et al. 2020)  Validate 

Impact of Country on 
Trust 

Trust in food chain actors did not vary 
significantly by country Trust in food chain actors varies by country (Macready et al. 2020) Contrast 

Highest Perceived 
Responsibility 

• Food manufacturers, EFSA and national 
control agencies are seen as responsible by 
over 80% of respondents 

• Farmers and retailers are seen as responsible, 
but to a lesser extent 

• Food processors and primary producers are seen as the most responsible 
actors (Djekic et al. 2022) 

• Young consumers consider initial stages of the supply chain as 
responsible, rather than food control agencies (Ovca et al. 2017b; Franc-
Dąbrowska et al. 2021) 

Contrast 

Lowest Perceived 
Responsibility 

Respondents view themselves as the least 
responsible actor (only 37% consider themselves 
somewhat or highly responsible) 

• Consumers consider themselves the least responsible for food safety 
(Nardi et al. 2020) 

• Young consumers perceive themselves as the least accountable (Franc-
Dąbrowska et al. 2021; Ovca et al. 2017b). 

Validate 

Impact of Country on 
Responsibility 

Perceptions of responsibility do not differ among 
countries 

Consumers’ perception of responsibility for food safety differs across 
countries (Djekic et al. 2022) Contrast 

 

Behaviour and handling practices 

Aspect  Survey Findings SLR Findings Triangulation 

Food Safety Practices 
• High engagement with checking expiry dates 

and handwashing before cooking 
• Lowest adherence to using separate boards for 

meat and vegetables, followed by cooking at 

/ / 
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the right temperature, and replacing cooking 
materials 

Gender Differences 

• Women report to wash their hands more 
frequently than men 

• Men report to cook and store food at correct 
temperatures and replace cooking materials 
more often than women 

/ / 

Impact of Food Safety 
Training 

No impact of food safety training on the frequency 
of food handling practices among young 
individuals15  

• Food safety education has a positive effect on behaviours (Marklinder et 
al. 2020) 

• Students acquiring their knowledge at university demonstrated more 
accurate practices than those without food safety education (Satric et al. 
2021) 

Contrast 

Age Differences Younger individuals (under 24) exhibit riskier 
practices 

• Younger students are generally less cautious (Smigic, Lazarov and Djekic 
2020)  

• Age does not affect practices among young consumers (Stratev et al. 
2017)  

Validate 
Smigic, 
Lazarov and 
Djekic (2020) 

Gender Differences in 
Youth Practices 

• No gender difference in the frequency of food 
handling practices among students 

• Girls tend to wash their hands more frequently  

• No gender differences in practices (Smigic, Lazarov and Djekic 2020; 
Stratev et al. 2017; Tomaszewska et al. 2021) 

• Male students show riskier behaviours in preventing cross-contamination 
(e.g. hand hygiene, washing kitchen surfaces) (Lange Gorazon and 
Marklinder 2016; Satric et al. 2021; Ovca et al. 2014) 

Approximate  

Impact of Prior 
Experience of Food 
Poisoning 

No impact of prior experience on food handling 
practices among students 

• No significant impact of prior experience with foodborne illness on 
practices of children (Ovca et al. 2014) 

• Better food handling practices among students who encountered food 
poisoning (Smigic, Lazarov and Djekic 2020) 

Validate Ovca 
et al. (2014) 

Influence of Regular 
Cooking 

Students cooking for oneself or family most of the 
time or often reported improved practices  

More regular cooks demonstrate safer practices (Lange, Gorazon and 
Marklinder 2016) Validate 

 

 
15 Handwashing, cooking and storing food at right temperatures, checking expiry dates, using separate boards for meat and vegetables, and replacing cooking materials when damaged. 
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