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Abstract: Food-related consumer decisions have an impact on the environment. However, trending
patterns of sustainable consumption often pose a challenge for food-safety authorities: these initiatives
may unintentionally compromise food safety. The objective of this review is to support public
agencies in the integration of sustainability issues into food-safety risk communication schemes.
Environmentally conscious but risky behaviors aimed at the reduction of food waste and plastic
packaging were chosen for discussion and scrutinized based on expert opinions. Those expert
opinions clearly indicated that a significant part of environmentally conscious behaviors, such as
removing mold, eating expired perishable food, overstoring leftovers, avoiding single-use plastic
packaging even when cross-contamination is a threat, and using reusable bags without cleaning for a
long time, often contribute to food-safety risks. Short, easy-to-remember messages were collected for
each recognized risky behavior; they concentrated on prevention or providing an alternative that
was still environmentally sensible but kept food-safety risks low (such as planning ahead to avoid
leftovers, freezing leftovers in time, and sanitizing reusable bags). The identified challenges and
solutions might encourage authorities to rethink their risk-communication practices and integrate a
sustainability aspect in them.

Keywords: food-safety conflicts; risk communication; food waste; plastic packaging; consumer
behavior; food-safety message

1. Introduction

Food-related consumer decisions, such as choosing what to eat, where to purchase,
how much to consume, and what handling and disposal practices to use, clearly have an
impact on the environment [1,2]. Sustainable consumption has recently become a dominant
issue in consumer decisions in which both personal needs and social responsibility are
considered [3]. Many factors contribute to consumption patterns; convenience, habits, value
for money, health concerns, health risk perception, hedonism, and individual responses
to social norms all have an impact to some extent [4]. Regarding food consumption, the
effects of social norms are often more pronounced in food choices than the perceived
risks of jeopardizing food safety, as socially “proper behavior” acts as an attenuation
circumstance [5]. For example, people may be afraid to be judged for throwing out food, so
they would rather consume an expired product if they think that would be more acceptable
by their social environment [6]. The effect of social norms is significant because natural
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human desire is to belong to a community; therefore, people behave in order to comply
with this ambition [7]. This desire is particularly strong in today’s younger generations
(Millennials and those younger than them), which are also more receptive to meeting the
criteria of sustainable consumption by being more concerned about the environment and
more open to new trends in sustainability, such as zero-waste initiatives [8]. In contrast,
older consumers may implement risky food-safety behaviors in favor of sustainability, not
because of trends, but due to financial reasons [9,10]. Consequently, we might state that in
light of the importance of sustainability issues nowadays, food safety—ensuring that food
is not harmful and is appropriate for human consumption [11]—can be overlooked.

Food-safety regulations and guidelines issued by authorities are often regarded as too
strict and contrasting to sustainability principles, though they primarily prioritize protec-
tion of human health [12]. For instance, officially ordered product recalls, withdrawals, and
destruction of presumably hazardous batches often perceived as unnecessarily extreme mea-
sures and inspire various food-saving ideas. Other examples include confusion about food
labeling and prohibition of selling food after expiration date in some member states [13].
Despite strict requirements and controls from food-safety authorities, more than 23 million
people in Europe are affected by foodborne illnesses each year [14]; moreover, these types
of diseases are tendentiously underreported in official records, due to several reasons [15].
According to public health statistics, more than 40% of foodborne illnesses were linked
to households where practices originated due to sustainability reasons, contributing to
the number of food-safety incidents [15,16]. The presence of the most common foodborne
pathogens (e.g., Bacillus cereus, Listeria monocytogenes, Streptococcus, Staphylococcus spp.,
etc.) [17,18] can lead to problems for healthy consumers only if food-handling behavior
promotes pathogen reproduction or does not inhibit pathogen growth (such as saving
leftovers and ready-to-eat foods for too long or fostering cross-contamination through lack
of packaging). Authorities are expected to react and adapt to changing market trends and
consumer behavior in order to be able to keep up with emerging issues. By following and
supporting sustainability-related initiatives, food-safety agencies will be able to identify
and mitigate food-safety risks in time and also increase their credibility [19].

There are many contrasting issues in the field of food safety and sustainability, such
as the role of local food systems and short supply chains, organic and other sustainable
agricultural production methods, changing diets, development of novel foods, and better
utilization of by-products and side-streams [20,21]. However, in this paper, the reduction
of food waste and plastic food packaging were chosen for discussion, as they both repre-
sent emerging importance to consumers and are critical issues from a legislative aspect
as well. The present paper reviews the most frequently observed food-safety issues in
these two fields and attempts to resolve controversies. The research group (consisting of
food safety and quality, food engineering, microbiology, sociology, risk communication,
economics, and sustainability experts) also presents recommendations about the integration
of sustainability issues into the food safety risk communication activities of public agencies.

2. Mitigation of Food Waste without Compromising Food Safety

Minimizing amount of waste and unnecessary usage of resources is among the princi-
ples of sustainable consumption [22]. Preventing food waste is essential, since food waste
embodies uneaten food and all input used in its production (e.g., cropland, fertilizers and
pesticides, water, feed of animals, energy, human resources, etc.) [23,24]. In addition to en-
vironmental impacts, ethical (e.g., fighting against hunger) and economic (e.g., production
costs, household budget) aspects are not negligible [25].

Food waste arises in every step of the food chain; thus, mitigation should be a com-
mon goal, and responsibility is shared among food-chain actors [26]. On the consumers’
side, raising awareness and promoting good practices are especially important. EU coun-
tries should establish food-waste prevention programs according to the Directive (EU)
2018/851 [27]. In transposition of the Directive, several countries are implementing na-
tional waste-management plans and measures to reduce food waste. For instance, Bulgaria
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introduced the National Waste Management Plan 2021–2028 [28], the Greek Ministry of
Environment set a strategic goal for the period 2021–2030 [29], Hungary aims to reduce
food waste and losses through the National Waste Management Plan 2021–2027 [30], and
Romania ordered the “Government Decision 92/2021” on its waste regime [31]. Incentives
such as tax deductions for companies that save food by donation are also present in some
EU countries [32]; this is an effective food-waste reduction policy that was introduced
several years ago.

Changing habits about food waste is challenging. Consumers are usually not aware of
their role in food-waste production, similarly to their awareness of their role in maintaining
food safety [33]. In both areas, they often blame food-industry and hospitality units for
foodborne illnesses and high amounts of food waste. However, the highest ratio of occur-
rence of diseases and proportion of wasted food is linked to household practices [34–36].
According to Skuland et al. (2020) [37], ignorance of the expiration date of perishable
products, inadequate treatment of spoiled food, and irresponsible handling of leftover
meals in order to avoid food waste are among the most common food-safety problems at
a consumer level. As Watson and Meah (2012) identified [38], household budget, ethical
issues and sustainability issues are often more important to consumers than minimizing
food-safety risks.

A common problem is that people do not pay attention to the labeling of expiration
dates either during shopping or at home, nor are they aware of different types of expiration
dates [39]. More than half of consumers do not recognize the difference between use-by
and best-before dates [40], resulting in approximately 10% of food waste [41]. In the case of
perishable products, it is a common belief that use-by dates are overly cautious and therefore
food can be consumed safely for 1–2 days after the expiration date [42]. Additionally,
edibility of these products is frequently “probed” based on sensory characteristics, although
the presence of pathogens (including viruses) and their toxins is usually not accompanied
by changes in taste, smell, or texture of food [43]. Other “at-home tests” or traditions for
checking the safety status of food products also failed when academics tried to validate
them. For example, putting eggs into water to check freshness does not indicate the
presence of Salmonella [44,45]. However, consumption of eggs after expiration date is
a common and risky habit in some countries [45]. Long-shelf-life foods—foods with a
best-before date—regularly end up in the trash, generating unnecessary food waste once
the expiration date had passed by only a few days or weeks [46].

Regarding spoiled, moldy food, a false public belief is that removing visibly contam-
inated parts can save the product [47,48], a practice which is frequently observed when
handling cheeses, bread, jams, fruits, and vegetables [37,49]. Possible reasons for this risky
behavior stem from various negative emotions about discarding seemingly salvageable
food [6]. Some people decide to use moldy products (even when a certain level of risk is
recognized) under time pressure, for instance when being in the middle of cooking and the
concerned ingredient is essentially needed.

Generally, consumers do not understand that invisible hyphae of molds are extended
to the entire food. Several fungi species produce mycotoxins that cannot be detected without
laboratory equipment. Moreover, cooking does not deactivate mycotoxins. Therefore, even
if a consumer takes those extra steps to make spoiled food safer, the hazard will not be
eliminated [49,50]. In a few special cases, some moldy products might still be possibly
saved by cutting out contaminated parts (hard cheeses, firm vegetables such as carrots, and
hard cured-meat products such as salami) [47,51]. However, communicating such detailed
pieces of information to consumers (for instance, the exact types of foods that are suitable
for saving, and how much should be removed from the product to ensure safety) is nearly
impossible [52]. To keep it simple and safe, it is better to recommend moldy products to
be discarded.

Handling leftover meals is important for food-waste prevention but has also proven
to be an area of concern regarding food safety, according to Skuland et al. (2020) [37].
Moreover, meals prepared by consumers or their family members are bearing an emotional
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value, that influences food safety related decisions [6]. Eating leftovers after more than
one cycle of storage and reheating or storing at too high of a temperature for too long are
among observed questionable practices [37]. Storing food at higher temperatures facilitates
microbiological growth; moreover, microbes will become more resistant to heat if food is
repeatedly reheated at sublethal temperatures [53,54]. Spore-forming microbes will also
germinate after heating and can grow if the temperature is over 4 ◦C [55]. An extreme but
attention-grabbing precedent in inadequate treatment of leftovers is the case of a young
adult in Brussels who died of food poisoning caused by Bacillus cereus toxins in poorly
stored spaghetti [56].

Another excellent example of sustainability–safety controversy is when consumers
focus on saving unavoidable food waste instead of preventing avoidable food waste. For
instance, preparing “banana-peel bacon” is now a trending issue among consumers, even
though fungicides and insecticides on the peels of bananas may pose food-safety risks even
after frying, as most pesticides do not decompose at that temperature [57,58]. Bananas are
thrown away in the most significant amount among fruits due to improper storage [59].
Instead of food-saving solutions that seem simple and quick but elevate level of risk, a
focus should be placed on methods that prevent food waste and do not compromise food
safety [15].

The main problem regarding all the cases mentioned above (ignorance of expiration
dates, removing mold, poor leftover handling, saving banana peels instead of whole
bananas) is how consumers attempt to solve sustainability challenges by performing
risky practices.

Risk-Communication Messages to Disband Conflicts between Ensuring Food Safety and
Food-Waste Reduction

Consumer behavior and attitudes have to be moved toward a balance through effective
communication strategies, which prioritize food safety, but aims food waste prevention as
much as rationally possible. This endeavor includes research regarding how safety mes-
sages should be communicated by food-safety authorities and understood by consumers;
how messages influence behavior, shame, hesitancy, or discomfort related to discarding
food; and how to influence consumers’ responses [59]. A strong emphasis on educational
communication (especially children’s education) [60,61], virtual demonstrations, and citi-
zen engagement is necessary to allow people to voice their opinions and perceptions in
a “safe space”. These communication activities should be based on genuine dialogs and
address myths and misconceptions rather than picking out individual practices, to prevent
the participants from being repressed, ignored, or ridiculed [62].

Regarding the messages to be communicated, short, clear, simple, and easy-to-remember
advice should be formed, similarly to any other effective risk communication. In Table 1, a
collection of advice focusing on food-waste prevention is listed and related to risky behaviors
mentioned in the previous section. Food-safety messages, which might contradict principles
of sustainable consumption are also presented for each consumer behavior.
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Table 1. Messages targeting risky behaviors * from the domain of sustainability–safety controversy
regarding food waste.

Risky Consumer Behavior in Food-Waste
Mitigation

Examples of Seemingly Controversial
Food-Safety Advice

Recommendations to Disband Conflicts
between Food Safety and Food-Waste

Reduction

Consuming food after use-by date based on
sensory evaluation

Respect use-by dates [63].
When in doubt, throw it out [64].

Don’t trust your senses [65].

Plan menus ahead of time.
Check the labeling during the shopping.

Follow the “first in, first out” practice.
Differentiate expiration-date types.

Keep track of your food stock.

Removing mold from spoiled bread, cheese, jam,
rotten vegetables, and fruits and consuming the

“clean” parts

Food covered with mold should be thrown
away.

Don’t risk it; don’t eat it.
Discard an entire loaf of bread if it has

developed mold [66].

Plan ahead and consider quantities.
Check refrigerator temperature.

Freeze bread and cheese for elongated
shelf life.

Know where to store different foods.

Consuming leftovers after storage at
inappropriate temperatures for too long and

reheating more than once

Leftovers should be stored at 4 ◦C or below.
Never keep leftovers for more than 2–3 days.

Reheat leftovers only once [67,68].

Plan portions.
Check refrigerator temperature.

Split leftover meals into smaller portions.
Label dates.

Freeze it if you can’t eat it.

* Risky behaviors identified by Skuland et al. (2020) [37].

Instead of telling consumers what not to do, it is better to present good practices that
keep food waste low without increasing food-safety risks [69]. In most cases, prevention is
the key: for instance, planning meals ahead (e.g., with a weekly menu considering personal
preferences and portions) and knowing what to look for during shopping (e.g., expiration
date, indications for storage and usage) [70]. Consumers should be aware of the FIFO
(first in, first out) principle and keep track of their food storage (consuming products that
expire sooner first) [71]. Instead of disposing of moldy parts of various foods, planning
and proper storage should be emphasized (e.g., refrigerator temperature, freezing as a
prevention method, where to store certain food categories) [72]. Guidance for handling of
leftovers should concentrate on avoiding generation of leftovers in the first place, such as
how to choose portions [73].

3. Role of Plastic Packaging in Food Safety and Sustainable Consumption

Packaging has a multifaceted role in the life cycle of food; it is a physical protective
barrier [74] and a communication and marketing platform [75]. It also provides resistance
to tampering as well as enabling convenient handling, transportation, and storage [76].
Although these aspects are all important, emphasis is constantly shifting in parallel to
changes in legislation and consumer expectations [77], resulting in turbulent evolution
during recent decades. Nowadays, expectations towards packaging have become rather
complex. In addition to protection and information, sustainability aspects have also come
into the light [78].

Although reducing the amount of packaging along the food chain is an unequivocal
societal expectation, the function of food packaging in preserving food safety and quality is
also unquestionable. Food manufacturers are obliged to comply with current European
Union directives and take steps to reduce usage of lightweight plastic carrier bags and
withdraw other single-use plastics [79,80]. Different countries use different approaches to
implement the European Packaging Directive 94/62/EC [81] into national law. For example,
in Croatia, there is a refund–fee system for managing single-use plastic packaging [82]. In
France, the “Circular Economy Law” (Law No. 2020-105 of 10 February 2020) focuses on
recycling channels [83]. The Portuguese government determined the obligation of non-use
of single-use plastics for food [84] and prohibited use of ultralight plastics [85]. Similarly,
the UK introduced a complex strategy that includes measures regarding taxes, separate
waste-stream collection, deposits on bottles and cans, and stimulation of recycling [86].
However, regardless of the efforts and approaches used, aspects of food safety cannot
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be compromised at any step of the food chain due to global intention to reduce use of
plastic packaging.

Consumers tend to judge packaging in an extremist way; in general, they overestimate
the negative environmental aspects of food packaging but underestimate its role in food
safety. According to consumers’ assumptions, more than half of the total carbon footprint
of a food product is related to the packaging [87]. In fact, the actual data on the carbon
footprint ratio of packaging compared to the total carbon footprint of the product is only
1/30 [88]. Consumers tend to consider disposable packaging an enemy, even though it
significantly contributes to maintaining food safety and, due to longer shelf life, even
facilitates a more sustainable food chain [89]. According to the literature, estimated food
loss due to lack of proper packaging has a bigger negative effect on the environment
than the positive effect of simplification or complete abandonment of packaging [90,91].
This principle is especially true for food categories with high environmental impact, such
as meat products or dairy products [92].

Packaging is the most efficient physical barrier to protect food; unpacked food is prone
to food-safety risks. Elimination of single-use packaging results in the spread of reusable
packaging materials. Single-use plastic bags—used for bakery products, vegetables, and
fruits—not only are convenient but also help to prevent cross-contamination by separating
food products. Replacing single-use plastic bags with reusable shopping bags may deliver
new types of risks; consumers are often not aware of their own responsibility in maintaining
the hygiene of these items (bags, boxes). Non-adequate washing and sanitizing of these
containers can lead to cross-contamination. Certain retailers also serve high-risk food
products, such as cheese, meat, and cold cuts, to consumers who bring their own containers.
The hygienic status of those containers is not guaranteed, so even a safe food can become
contaminated by an improperly cleaned box. Bacteria can also be transmitted from boxes
to deli-counter tools, surfaces and personnel. Customer-owned takeaway containers in
restaurants evoke similar problems. Although they deliver sustainability benefits and
represent a cheaper option for consumers (compared to the cost charged for a takeaway
box), the hygienic status of home-washed reusable boxes poses significant food safety
risk [93]. Guidelines and protocols for retailers and hospitality actors might seem to
be too rigorous in certain circumstances [94], but their main objective is to ensure food
safety. According to general food-law stipulations, such as in the case of the 178/2002/EC
regulation [95], food-business operators bear the primary legal responsibility for the safety
of their products and services. However, food-hygiene protocols should accommodate to
changing trends. New, improved practices have to be developed with the support of the
authorities. For instance, reusable boxes with deposits could be introduced, or restaurants
could provide a serving space for user-owned containers in a separate area.

Proliferation of package-free stores has heralded a new horizon in commerce. Even
though the protective function of packaging is absent in these cases, the risk of contamina-
tion from consumers is significantly higher. The protective role of plastic packaging has
been even more appreciated after the COVID-19 pandemic [96,97]. A previous fieldwork
study [37] pointed out that package-free bulk products raise consumer concerns about
other shoppers coming into physical contact with unpacked food products. The fear of
contaminant transmission from people to food can contribute to unsafe food-handling
practices in the household, such as rinsing raw chicken [98,99].

Additionally, because packaging serves as the primary communication platform be-
tween food manufacturers and consumers, lack of packaging can easily imply a lack of
risk-related information for consumers [100]. In the case of bulk products, bulk-food
containers in the shop must be equipped with the food label required by legislation, or per-
sonnel of the shop should be able to provide information upon consumer request. However,
all necessary food-safety information (e.g., expiration date, storage circumstances) [101]
vanishes after the product fills the consumer’s own food container, resulting in a possible
knowledge deficit before consumption. The deficiency in consumer knowledge can pose
food-safety risks and trigger household food waste [102].
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Implementing Effective Risk Communication in the Field of Plastic-Packaging Usage

The topic of plastic packaging is a controversial issue nowadays, emerging as a very
real challenge for both food-business operators and consumers due to novel EU legislation.
EU-level and national communication campaigns about the food-safety risks of eliminating
plastic packaging are needed to tackle sustainability–safety controversies. For the time
being, food-safety risks of zero/low-waste movements are not as widely researched as the
topic of household food waste [103,104]. However, the primary direction of risk commu-
nication can be set. As food safety cannot be compromised for sustainability purposes,
the use of protective packages is sometimes inevitable during shopping and handling of
food [105]. This principle has to be the basic message in packaging-related risk communica-
tion. In addition to offering alternative ways of eliminating plastic packaging in everyday
life, authorities’ targeted risk communication should also focus on proper handling of
reusable alternatives, such as consumers’ own food containers and bags. Awareness-raising
activities should draw attention to consumers’ responsibility in proper cleaning procedures
(frequency of washing, ideal washing temperature, detergents) of reusable linen, cotton,
and plastic bags to prevent cross-contamination and mitigate microbiological risks [106].

In the table below (Table 2), the most frequent risky consumer behaviors connected to
reusable packaging materials are collected, along with pieces of sensible food-safety advice
that considers sustainability aspects. These balanced messages are recommended to be
used in the communication activities of food-control authorities.

Table 2. Messages targeting risky behaviors from the domain of sustainability–safety controversy
regarding the minimizing of plastic packaging.

Risky Consumer Behavior in Minimizing
Plastic Packaging

Examples of Seemingly Controversial
Food-Safety Advice

Recommendations to Disband Conflicts
between Ensuring Food Safety and

Minimizing Plastic Packaging

Using a reusable bag many times in a row
without washing or sanitizing [106]

Use single-use plastic bags for temporary
storage or transportation of RTE (ready-to-eat)

food to prevent cross-contamination [37].

Bring your reusable bags to the shop, but pay
attention to their proper washing and

sanitization (if possible, wash at 60 ◦C and
iron).

Wash and sanitize reusable bags dedicated to
RTE food after each use.

For the industry: Include washing instructions
on a label inside each bag.

Using the same reusable bag for RTE and root
vegetables [107]

Separate meat, fruits, vegetables, and bakery
products during shopping [105].

Pack meat and vegetables in separate bags
[37,108].

Dedicate separate reusable bags for bakery
products, fruits, and vegetables.

Use reusable bags primarily for low-risk food.
Use biodegradable and recyclable single-use

bags for high-risk food (e.g., raw meat).

Using unlabeled food ingredients during food
preparation

Buy food from reliable sources: properly
packaged, with proper labeling.

Pay special attention to labeling issues when
shopping in a package-free shop:

(1) Write the name of the food, date of
shopping, expiration date and other possible
relevant information onto the container/bag.
(2) If there are product tags or printed labels

placed next to the product, take one.
Apply the FIFO principle in your household.

Know where to store different food categories.

As presented in Table 2, proper handling of reusable bags, their regular sanitization and
avoiding risky foods (e.g., unpackaged meat, chicken, dairy products, eggs) to be put into
them, is essential to maintaining food safety. Concerning unlabeled foods, raising consumer
awareness about traceability within the household (for instance, keeping track of the expiry
date) is a key message to communicate, as well as providing good storage practices.

During consumer campaigns, it is important to note that most single-use packaging
materials (e.g., PET, paper) can be recycled through selective waste collection and pro-
cessing systems. Unfortunately, many food packaging materials cannot be easily recycled
due to their multi-layer structure [105]. During recent decades, development of novel
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packaging materials based on by-products and biodegradable materials has become an
important research field [109,110], that can alleviate this challenge. The novel packaging
solutions increasingly indicate that total rejection of single-use plastic is not the only path
for a more sustainable food packaging. Therefore, sustainable communication messages
should focus on sharing knowledge and consumer engagement in proper recycling [111],
rather than elimination of protective packaging. Use of simple, well-designed packages and
their selective collection and recycling might help to find the balance between protecting
consumers’ health and sustainability.

4. Conclusions

Surveillance of food safety along the food chain, with which sustainability issues
have been entwined in recent years, is an unequivocal duty of food-safety authorities [112].
Reducing food waste and minimizing single-use plastic packaging are emerging issues,
showing several similar characteristics (Figure 1). First of all, all actors along the food
chain are responsible for handling these topics. The role of consumers is crucial in both
fields, even when they are not aware of it. Although food safety and food-waste reduction
can be assured by EU-level and national regulations in the pre-consumer stage (during
agriculture, food processing, and retail), maintaining food safety and reducing food waste
in the consumer stage is a far more problematic issue. Reduction of plastic packaging also
raises challenges at the consumer level because misperceptions and bad practices can lead
to food-safety risks in daily use of reusable packaging materials. Management of these
complex areas (especially minimizing use of plastic) demands continuous research and
innovation and requires communication across different industry sectors [113].
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but the responsibility and the solution should be also shared.  
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Figure 1. Connections between ensuring food safety, reducing food waste, and minimizing usage of
plastic packaging (edited by the authors).

Awareness-raising activities and risk-communication campaigns are needed to address
these issues without blaming consumers. Awareness-raising public campaigns, social media
campaigns, and childhood education are key elements [114,115]. These communication
programs should be tailored to country-specific characteristics such as cultural, political,
and economic differences of each society, and should also consider each population’s
food-safety knowledge, attitude, and risk perception [116]. Short, clear, and easy-to-
remember messages could help consumers balance sustainability and food safety during
decision-making about food choice, shopping, food storage, eating out, and management
of leftovers.

Food-safety risk communication may be approached through the positive effects of
social norms, as with environmental protection issues (for example, failing to sort garbage
and recycling and using plastic straws, which are potentially harmful to marine animals,
are considered to be careless behaviors by society). Since social norms can effectively
influence the relationship between individuals’ risk perception and active food-related
behavior [117], establishing positive and correct social norms as standards on a population
level could be a primary goal in the communication of food-safety agencies [118]. At the
same time, it can be important to focus on emotional motivations as well, for instance,
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revealing that consumers can make their families and children sick through unsafe practices.
For all this to occur, the food-safety problem arising from avoiding food waste or plastic
packaging must be made “visible” to consumers. In connection to the cases mentioned in
previous sections, such as hyphae of molds and cross-contamination due to improper use
of a consumer’s own (textile) bag are typical examples of invisible hazards. Food-waste
generation and avoidance of plastic bags are forms of behavior with clearly apparent
consequences, while their food-safety aspects are hard to imagine. It should be noted
that interventions and risk communication based on social norms can have rebounding
outcomes called “the boomerang effect.” This means that the method can successfully
transmit the information but its effect on consumer behavior can be the opposite of what is
expected. This can be especially true if the target group perceives the communication as
oppressive or inconvenient or if the behavior defined in the norm limits their choices [119].
As a result, people might feel discouraged from consumption or even scared of food.

The listed risky behaviors associated with sustainability-related issues mentioned
above can assist authorities in the implementation of new risk-communication approaches.
While this paper suggests only a few examples of integration of food-safety aspects into
emerging sustainability-related market trends, the experience can be generalized to other
issues originating from environmentally conscious consumer behavior. The challenges
identified may encourage food-safety authorities to rethink risk-communication practices,
consider sustainability aspects behind every decision, and boost extensive citizen involve-
ment to tackle these complex issues. Policy-makers should consider consumer behavior
and attitudes when issuing new regulations.

As part of new food-safety risk communication policies, a multi-stakeholder approach
is needed, based on the understanding that not only the problems are common, but the
responsibility and the solution should be also shared.
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