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Abstract: This scoping review aimed to map the main evidence in the existing literature regarding
consumer perceptions and beliefs regarding food safety in the context of BRICS (Brazil, Russia, India,
China, and South Africa) countries. Articles were searched in the Web of Science, Scopus, and SciELO
databases. The last search was performed on November 2021. Only the studies conducted within
BRICS countries were included. The synthesis aimed to group similarities in consumer beliefs and
perceptions of food safety. After screening, 74 eligible articles were included in the study. Of the
74 studies analyzed, 49 (66.2%) were carried out in China, 14 (18.9%) in Brazil, 5 (6.8%) in India,4
(5.4%) in South Africa, and 2 (2.7%) in Russia. Thirty-three motivators of perceptions and beliefs
regarding food safety were identified. Food safety motivators were grouped into three categories:
(1) sociodemographic characteristics, (2) cognitive aspects, and (3) other. In the “sociodemographic
characteristics” category, the motivator with the highest number of corresponding results was
education level (results = 22), followed by income (results = 22), both positive drivers for food safety
perceptions. The “cognitive aspects” category comprised the majority of the identified motivators.
Concern for food safety (results = 32) and risk perception (results = 30) were the motivators with
the highest number of results among all categories and motivators. Finally, the main motivator
in the “other” category was place of consumption/purchase (results = 8), focusing on consumers
underestimating the risk of having a foodborne disease when eating away from home. China
and Brazil are leading the way in studies on this topic. Consumers’ perceptions are influenced by
socioeconomic characteristics (e.g., age, gender, education level, income), cognitive aspects (e.g.,
knowledge, risk perception, food concerns, previous experience with food safety incidents) and other
situational factors (e.g., price, place of purchase, traceability).
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1. Introduction

“Safer food saves lives” is the sentence that introduces a document published by the
World Health Organization (WHO) [1] on the global burden of foodborne diseases (FBD). In
addition to the FBD burden on the population’s health and economy [2-4], consumers want
to feel safe while eating. In its different spheres, the government must ensure that the food
available for consumption meets safety standards. Fulfilling this responsibility can become
increasingly complex, as the world is more interconnected, and food systems change
rapidly [5]. Food safety is a central point of discussion of several organizations, health
agencies, and political representatives. The WHO has established a reference group called
the Foodborne Disease Burden Epidemiology Reference Group. This group estimated that
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in 2010 alone, 31 food hazards caused 600 million illnesses and 420,000 deaths worldwide [2].
Many countries have established policies to control microbiological, chemical, and physical
hazards during the food production stage. However, many of these efforts are invisible
to the general population. For example, many consumers cannot adequately measure
the risk of FBD when eating at a restaurant [6,7], relying predominantly on external cues
(e.g., saloon cleanness, employees’ uniform, brand, etc.) to reach a judgment decision.
Consumers rely on sensory characteristics at home to identify whether a food is suitable
for consumption [8,9]. Consumers use their own repertoire based on their beliefs, risk
perceptions, consequences, and heuristics to make decisions regarding food safety [6,10,11].
Food safety is defined as the concept that food will not harm the consumer when it is
prepared or consumed [12]. Thus, the hazard could be known or unknown, salient or latent,
and perceived as not dreadful or dreadful to the consumer. For example, Mexicans [13] are
distrustful of genetically modified food, but not Brazilians [14].

A recent review elucidated some cognitive aspects (e.g., trust, knowledge, attitudes)
and socio-demographic characteristics known to positively influence food safety risk per-
ception [15]. An increase in risk perception reduces consumers’ willingness to buy certain
foods, e.g., foods of animal origin and those with a high technological or microbiological
risk [15]. However, in this review, the authors note that half of the included studies were
from the U.S.A., China, and the UK. The country’s development and characteristics could
play a significant role, thus directly and indirectly affecting consumer trust and safety. The
role of country characteristics is evident in the systematic review by Liguori et al. (2022) [16],
which looked at how food safety concerns affect diets in low- and middle-income countries.
The authors concluded that aspects such as ease of access, low prices, and convenience can
override consumers’ food safety concerns when choosing meals. In addition, despite their
knowledge and concern about food safety, many consumers eat out because of a lack of
choice and not necessarily because of a preference for street food.

Some developed countries have recognized health surveillance systems, such as
the U.S. (U.S. Food and Drug Administration (FDA) policies) and European countries
(European Food Safety Authority (EFSA) policies). Health agencies with health surveillance
systems grounded in solid and science-based approaches use the principles of risk analysis
to assess, manage, and communicate risks properly [17,18]. However, even developed
countries suffer from the underreporting of FBD cases and incidents [19,20]. Countries
such as Brazil and India and African countries suffer from greater underreporting and
an unfinished food safety agenda [21-23]. Still, there is evidence that consumers from
Brazil, for example, distrust the institutions responsible for food safety, such as government
and health surveillance programs [11]. To date, however, there has been no empirical
study or research that has shed light on these factors with a focus on middle-income
countries or emerging economies such as the BRICS countries. A few studies on food
security initiatives have been conducted, discussing food trade and strategies to fight
hunger in BRICS [24-26]. Food safety is an integral part of food security [27]. Therefore,
it is important to understand the current mechanism behind what influences consumer
perceptions in this context. BRICS is an acronym for defining a semi-institutionalized
political group of countries: Brazil, Russia, India, China, and South Africa. These countries
are large developing countries with substantial economic growth potential [28]. According
to World Bank data, BRICS countries are responsible for 24% of the global gross domestic
production and 16% of the share in world trade [29], displaying an impressive growth in
the early 2000s. Together, these countries represented approximately 40% of the world
population in 2021 [30]. Despite having some converging economic characteristics, their
culture and interests are divergent [31]. For example, Brazil and Russia are more prominent
commodity exporters, whereas China is a large commodity importer [28]. In addition, these
countries have very different views regarding politics, nuclear power, energy use, etc. [28].
In contrast, BRICS share some common negative characteristics such as corruption, poverty,
economic inequalities, and high illiteracy rates [32]. Social inequalities are critical drivers of
FBD. Although we do not have specific FBD estimates for each country, the FBD burden is
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higher in Southern Africa, South America, Southeast Asia, and the Western Pacific Regions
than in North America and Europe [2]. As Nordhagen (2022) [33] pointed out in a review
of food safety perspectives and practices, foodborne diseases are becoming increasingly
problematic as countries develop and urbanize. Therefore, new food safety studies should
focus more on understanding individuals” motivations, beliefs, and values about food
safety in specific cultural contexts.

We hypothesize that different socioeconomic characteristics and cognitive aspects
shape food safety perceptions and beliefs within BRICS. To verify this hypothesis, we
conducted a scoping review. According to Arksey and O'Malley [34], scoping reviews aim
to map critical concepts underpinning a research area and the primary available sources
and types of evidence. Considering scientific development, comparing BRICS countries is
relevant because of the great potential for collaboration for research [35], including food
safety research, as is in line with the United Nations Millennium Development Goals [36]
and the development of a global strategy for food safety [5]. A review in this context can
help these partnerships and direct efforts toward new research on consumers’ perceptions
of food safety. This study aims to map the main evidence in the existing literature regarding
the motivators of consumers’ perceptions and beliefs regarding food safety in the context
of BRICS countries.

2. Materials and Methods

This review was organized following the preferred reporting items for systematic
reviews and meta-analyses [PRISMA] extension for scoping reviews (PRISMA-ScR) [37].
The PRISMA-ScR checklist was used to check all 20 essential reporting items [37]. PRISMA
is a guide that aims to make a review transparent. Reviews that follow PRISMA enable
readers to more easily assess the appropriateness of the methods and the trustworthiness
of the results [38].

2.1. Research Question

This review was guided by the question, “What are the main motivators of food
safety perceptions and beliefs of consumers in BRICS countries?” In this study, a scoping
review was designed to map the literature on a particular topic or research area to provide
key concepts from the last 20 years [39]. Food safety, in this review, was understood as
conditions and practices that preserve the quality of food, that is, the idea that food will not
cause harm to the consumer when it is prepared or consumed [12]. Belief was understood
as acceptance that a statement is true or an attitude that assumes truth in a specific idea.
A motivator was understood as a reason to act or behave in a particular way. In addition,
motivators were understood to behave in a bi-directional manner, improving or reducing
food safety perception, beliefs, and concerns.

2.2. Data Sources and Search Strategy

The initial search was performed on 1 November 2021, in three electronic databases:
Web of Science™, Scopus®, and SciELO databases. These databases were selected as they
are comprehensive and cover a broad range of journals in the food science field. Searches
were limited to title, abstract, and keywords, using the following search strategy: ((consum*
OR custom*) AND (“food safety”) AND (“risk perception” OR belie* OR percept*) AND
(Brazil OR Russia OR India OR China OR “South Africa”) NOT (“food handler”)). Filters
were used to restrict the results to papers included only in peer-reviewed journals. No
language limits were included in this study. Only articles published between 2003 and
2022 were included in the study. The following inclusion criteria were adopted: (a) adults
(>18 years old), (b) quantitative and qualitative methodological approaches, and (c) face-to-
face and non-face-to-face methodological approaches. The following articles were excluded:
research that (a) has no full-text available; or (b) was part of “gray” literature (i.e., literature
that has not been peer-reviewed).
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Studies with multiple countries including one or more BRICS countries were eligible.
In this case, only the results involving the BRICS countries were considered. The list of
selected studies can be found in Table S1.

2.3. Selection of the Analysis Corpus

The identification and selection of relevant articles were carried out by two indepen-
dent judges (LDZ and RMDM), who are researchers in the field. In case of disagreement, a
third judge, an expert in the area (MPH), performed an independent review to determine
article relevance. The two independent judges initially analyzed the titles, abstracts, and
keywords of all articles to select articles for the eligibility study.

2.4. Eligibility Study and Data Extraction

Articles that progressed to the eligibility study were analyzed entirely by three judges
(LDZ, RMDM, and MPH) and then included in the corpus of analysis. The judges who
participated in the article selection stage worked independently and extracted relevant
data from the articles included in the corpus of analysis. A fourth judge was called (DTC) in
the case of disagreement between the judges. An experienced researcher (DTC) reviewed
all data extractions to ensure data accuracy. The following information was extracted from
the articles: country of data collection, year of publication, food safety motivators (e.g., risk
perception, knowledge, socioeconomic status, etc.), food hazard, and key results.

Motivators were classified according to their nature: quantitative or qualitative. Quan-
titative measures were derived from scales, sums, scores, percentages, and counts. Results
derived from speeches from interviews and focus groups, written responses, and observa-
tions (which do not generate scores) were considered qualitative.

2.5. Methodological Quality Appraisal

The methodological quality or risk of bias of the included articles was not assessed.
This decision is consistent with the guidance of scoping reviews [37].

2.6. Synthesis

The synthesis sought to group similarities in consumers’ beliefs and perceptions of
food safety. We grouped the studies by country and summarized the motivators in an Excel
sheet. The purpose of the synthesis was to group the motivators of food safety perceptions
and behaviors. Each motivator was divided into three major categories: (a) sociodemo-
graphic characteristics, (b) cognitive aspects, and (c) other factors. The categories were
created a posteriori during the full-text reviews. Finally, we discussed all categories for a
final consensus.

3. Results
3.1. Screening and Eligibility Results

Figure 1 shows the number of articles at each stage of the analysis. Initially, 567 studies
were identified, 126 of which were duplicates. In the screening stage, 441 had their title,
abstract, and keywords analyzed, and 331 articles were excluded, most of which were
outside the topic of interest (n = 170). In the eligibility stage, 110 articles were fully read,
and 35 were excluded. Finally, the data extraction and results synthesis steps included
74 articles. All included reviews were published between 2003 and 2022, with 89% (n = 67)
published after 2012. Of the 74 studies, 83% (n = 62) had a quantitative methodological
approach, 13% (n = 9) had a qualitative approach, and 5% (n = 4) had a mixed-approach
(qualitative-quantitative). Table S1 presents all selected studies including authors, title,
country, and year.
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3.2. BRICS Differences

Regarding the prevalence of articles by country, China was predominant (Figure 2).
Of the 74 articles analyzed, 49 (65.3%) were carried out in China, 15 (20.0%) in Brazil, 5
(6.7%) in India, 4 (5.3%) in South Africa, and 2 (2.7%) in Russia (Figure 2).

Identification

Scopus Web of Science SdELO

n=185

n=359

n=23

Screening

Eligibility

Included

¥
Recodrs identified
through database
searching
n=567

Records excluded (n =126)
-Duplicated results (n= 126}

Y

¥

Articles title, abstract
and keywords review

Fecords excluded (n = 331)

n=441 -Outside of the interest topic(n=170)
-Mot conducted in BRICS country (n=
»! 75

-MNot consumer research (n = 80)
-Abstractunavailable (n=01)
¥ -MNot peer-reviewed (n = 05)

Full-text articles
included in eligibility

Fecords excluded (n = 36)

n=110 -Cat of interest topic (n = 25}
o -INot conducted in BRICS country (n =
"1 02)
- Mot consumer research (n = 03)
-Full-text unawvailable (n = 03)
¥
Included articles
n=7.

Figure 1. Scoping review flowchart.

It can be observed that scientific production between countries was heterogeneous.
Due to the low number of articles in India, Russia, and South Africa, it was not possible to
compare them. However, some research implications and perspectives are discussed.

3.3. Hazards and Motivators of Food Safety Perception

Most articles investigated consumers’ perceptions and beliefs regarding FBD, not
specifying any specific hazard and instead using generic definitions such as “microbial con-
tamination” (26.2%). Most articles analyzed safety perceptions regarding animal-sourced
foods such as milk and dairy (9.8%), pork (6.6%), meat (4.9%), chicken (3.3%), seafood
(3.3%), and eggs (1.6%). Some fruits (grapes and apples) and vegetables have also been
investigated. Some studies (4.9%) included technological aspects such as food additives,
genetically modified organisms (GMOs), and pesticides.

Thirty-three motivators of perceptions and beliefs about food safety were identified
with 312 occurrences. In 94% (n = 293) of these occurrences the motivator was assessed quan-
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titatively, and 6% (n = 19) were qualitatively assessed. The category “sociodemographic
characteristics” included the following motivators: sex, gender, age, income, education
level, race, regionality, and family composition. Meanwhile, the following cognitive as-
pects were included: knowledge, information, habits, food safety incident experience,
media exposure, loss aversion, emotions, concerns regarding food safety, safety perception,
risk perception, likelihood and consequences, optimistic bias, self-efficacy, social pressure,
subjective norm, protection motivation, response barrier, confidence in the government,
confidence in the media, trust in manufacturers” and retailers’, and trust in certifications.
Finally, the “others” category included: price, traceability, place of purchase/consumption,
and frequency of consumption. The complete synthesis is provided in the supplementary
file (Table S2 for the “sociodemographics” category, Table S3 for the “cognitive factors”
category and Table 54 for the “other” category”).

Table 1 shows the number of results related to each motivator. Thirty-three motivators
of food safety perceptions and beliefs were identified. It should be noted that the same arti-
cle can present more than one result related to the same motivator (e.g., younger consumers
have more risky practices and lower knowledge regarding raw chicken handling [40]).

Table 1. Number of related results for each motivator.

Category Motivator Number of Related Results * Papers
Income 22 [9,41-56]
Education level 22 [9,40,41,43,44,46-48,51,52,54-61]
Age 17 [40,43-48,55,59,62-64]
. . Sex 16 [9,10,40,42-44,46,54,59-61,65,66]
Socodemographic g, i1y composition 07 [43-45,50,63,67]
characteristics Regionalism 05 [44,46,58,68]
Culture and Religion 05 [45,69-71]
Gender 02 [45,56]
Race 01 [56]
Concerns regarding food safety 32 [40,42,47,50,51,61,63,64,72-81]
Risk perception 30 [6,9,10,41,42,44,51,65,68,82-93]
Knowledge 19 [44,49,50,58,61,69,70,77-79,89,94,95]
Safety perception 15 [10,47,50,52,58,90,91,96]
Experience with food safety incident 14 [9,49,53,61,76,77,89,91,97-100]
Habits 11 [7,44,49,64,65,70,89,95,101]
Media exposure 10 [59,60,67,88]
Government trust 10 [9,43,65,71,91,102]
Certification trust 10 [7,9,47,50,65,68,77,103]
Cognitive aspects Trust in manufacturers” and retailers’ 09 [9,42,50,67,71,74,104,105]
Information 07 [45,46,64,90,91,106]
Loss aversion 05 [10,68,76,107]
Self-efficacy 03 [46,76]
Subjective norm 03 [97,106,108]
Emotions 02 [46,91]
Likelihood and consequences 02 [10]
Media trust 02 [86,102]
Social pressure 01 [93]
Protection motivation 01 [76]
Response barrier 01 [76]
Place of consumption and purchase 08 [9,10,62,70,95]
of food
Other Price 05 [47,50,94]
Traceability 03 [51,89,96]
Consumption frequency 02 [50,109]

* The same article can present more than one result related to the same motivator.

In the “sociodemographic characteristics” category, the motivator with the highest
number of related results was education level (results = 22) and income (results = 22). In
general, education level is a positive motivator of food safety. Higher education levels were
associated with higher-risk perceptions and beliefs. Some examples elucidate this positive
relationship: (a) the greater the education level, the greater the perception of food safety [54]
(China); (b) Brazilians with high education levels believe it is safe to consume insects [58]
(Brazil); and (c) education level affects food safety awareness of street foods [56] (South
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Africa). Regarding the income motivator, similar results were observed: (a) High-income
consumers are more aware of food safety [9] (South Africa); (b) low-income people are more
susceptible to misinformation regarding food safety [46] (China); and (c) the higher the
income, the greater the importance of food safety certification in restaurants [55] (Brazil).

Number of papers by BRICS countries

Number of papers

Figure 2. Map chart depicting the number of studies on each BRICS country.

Sex (n = 16) was more significant than gender (n = 2) as a motivator of food safety
perceptions and beliefs. We used the original definition for sex and gender used in the
source reference. However, sex is defined as a biological variation based on physical and
physiological characteristics. Gender refers to socially constructed roles based on behaviors,
expressions, and identities [110]. In general, sex influences vary according to hazard, food,
or associated issues. For example, females have a higher perception of risk concerning
GMOs and seafood [25,26,29] (China; Brazil); however, when the consequences of FBD
are associated with financial issues, the perception of risk is higher in males [8] (Brazil).
The same occurred when reliance on information sources on food safety was considered.
Females were more confident than males when this information came from government
sources [31] (China), although they were more susceptible to misinformation [27] (China).
Females also reported safer practices [24] (South Africa), proven through the predisposition
of males to risk practices of de-freezing and handwashing [26] (Brazil). Furthermore, it was
observed that gender affects the perception of the food safety of street foods [36] (South
Africa); in contrast, gender did not correlate with the sources of risk information used to
establish perception of food safety [37] (China).

The age motivator (n = 17) also showed relevance within the “sociodemographic”
category. Overall, age influences knowledge, perceptions, and attitudes toward food safety.
Searching for information changes with age, and age predicts an enhanced knowledge
better than gender and education motivators [40] (South Africa). The younger the age of an
individual, the less knowledgeable that individual tends to be regarding food safety [40]
(South Africa), and young people, as well as the elderly, are more susceptible to misin-
formation on this topic [46] (China). It can be observed that with increasing age, the
perceptions and practices related to food improve. For example, (a) the older the age, the
greater the perception of risk [59] (China); (b) older Brazilians perceive street food to be
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unclean compared to younger ones [62] (Brazil); (c) younger people assess food safety with
greater emphasis on what can be perceived at the time of consumption and not before
consumption [43] and (India); (d) the perceived susceptibility to improper food processing
is higher in individuals of older ages [48] (China). Regarding attitudes, the younger the
age, the more positive the attitude toward certifications related to food safety [55] (Brazil).
Riskier practices have also been observed in younger people when handling chicken (e.g.,
do not handle raw chicken correctly) [40] (South Africa). However, generations X (born
between 1966 and 1980), Y (born between 1981 and 1994), and Z (born between 1995 and
2010), in the case of seafood, have a high probability of consuming foods that are unfit for
consumption [44] (Brazil).

Other socioeconomic aspects were less frequently identified, such as family composi-
tion, regionality, culture and religion, gender, and race.

The cognitive category comprised the majority of the identified motivators. Concern
regarding food safety (results = 32) and risk perception (results = 31) were the motivators
with the highest number of results among all categories and motivators. Regarding concerns
regarding food safety, we can observe, for example, (a) greater concern with food safety
and hygiene practices during the COVID-19 pandemic [75] (Brazil); (b) concern regarding
pesticides [64] (India); and (c) food safety concerns that are inconsistent with self-reported
practices [40] (South Africa). As expected, mixed results were observed for risk perception.
Positive results highlighted the following: (a) Consumers’ willingness to pay for safer
food had a slight correlation with perceptions of risk [10] (Brazil); and (b) the greater the
perception of risk, the greater the search for information on food safety [82,93] (China).
Some noteworthy contrary results were also observed: (a) The greater the perception of
risk, the greater the intention to choose a restaurant with a high risk of FBD [6] (Brazil); and
(b) consumers do not perceive FBD as a significant challenge [9] (South Africa).

Knowledge was shown to be a relevant motivator of perceptions regarding food safety
(results = 19); for example, (a) greater knowledge regarding pathogens or professional
knowledge regarding food safety increases the risk perception of FBD [49] (China); (b) mis-
informed individuals disclose erroneous food safety information more often [46] (China);
and (c) knowledge regarding food safety positively affects self-protective behavior [70]
(China). Knowledge is generally supported by education level or other cognitive aspects,
such as risk perception.

Previous experience with food safety incidents and habits were critical drivers of
food safety. The authors state that defensive behavior and risk perception both increase
after negative experiences such as an FBD [9,49,61,98], food safety crisis [100], and specific
public incidents (e.g., dairy sector in China [53,77]). Negative experiences could increase the
consumption of food perceived as safer (e.g., organic food [97]) and reduce the consumption
of food perceived as “risky” such as chicken [91]. From the 14 results, 13 were from China,
and 1 was from South Africa. Regarding habits, consumers who emphasize hygiene habits,
in general, have greater risk perception [44,89] and have better self-protection behavior [70].

Many studies have observed the effect of different types of trust, such as trust in
the government, media, manufacturers and retailers, and certification. Positive effects
of trust have been observed [9,47,50,77,102]. In contrast, many studies have pointed
out that consumers have little or no trust in the government, certifications, and insti-
tutions [65,71,77,103]. However, the studies clearly indicate that trust could shape risk
perception and willingness to pay for food products.

Finally, the “others” category comprised 4 of the 34 unidentified motivators. The
main motivator of this category was the place of consumption/purchase (results = 8), with
emphasis on (a) consumers who underestimate the risk of having an FBD when eating
outside the home [10] (Brazil); (b) consumers who prefer to buy meats from a higher-class
retail outlet and believe that meats from these places are safer [9] (South Africa); and (c) the
lack of structure in the environment (i.e., presence of a refrigerator, running water), which
restricts self-protection behaviors [70] (China).
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4. Discussion

This scoping review made it possible to identify several motivators of food safety
perceptions and beliefs. Many articles were selected and analyzed, despite only consid-
ering studies from five countries. Several cognitive aspects, as well as socioeconomic
and situational characteristics, were identified as significant food safety motivators. The
results define the state of the art of consumer surveys in BRICS countries. Research on the
socioeconomic and cognitive aspects of food safety is scarce. Many surveys focus on food
handlers when discussing professional safety practices [111-113], but consumers also play
a leading role in food safety.

One of the objectives of this study was to compare the results observed in differ-
ent BRICS countries, seeking to elucidate convergences and divergences. However, we
observed that scientific production in consumer science differs substantially between coun-
tries. Despite having the largest population on the planet, China also has solid scientific
production. According to SCImago, China was the country with the second highest number
of citable documents (CD) (CD = 7,229,532) between 1996 and 2020, only behind the United
States [114]. Despite the low number of articles included on the topic of interest in this
study, India ranks seventh in terms of citable documents (CD = 1,946,730) [114]. Russia,
Brazil, and South Africa are, respectively, 12th (CD = 1,302,809), 14th (CD = 1,067,185),
and 35th (CD = 305,649) [114]. When the comparison in SCImago was performed using
the “Food Science” category filter, the results differed, showing the potential of China and
Brazil, with China 2nd (CD: 70,797), Brazil 5th (CD: 25,947), India 7th (CD: 23,731), South
Africa 35th (CD: 4.081), and Russia 43rd (2.463) [114].

In addition to the scientific aspect, it is important to highlight how the BRICS countries
differ in terms of food policies. The Global Food Security Index (GFSI) measures the variety
and nutritional quality of average diets, as well as the safety of food [115]. By sorting the
GFSI by the “Quality and Safety” category, as of September 2021, it is possible to observe
Brazil in the 13th position (Score: 90.0), Russia in the 23rd (Score: 85.8), South Africa in the
53rd (Score: 72.1), China in the 56th (Score: 71.4), and India in the 74th (Score: 59.1) [116].
This result reflects Brazil’s and Russia’s vocation in food exports [28]. The countries have
different vocations and investments, but the importance of the BRICS countries in the global
food chain is undeniable. The first suggestion for further research is that researchers from
Brazil and China could cooperate with researchers from the BRICS and other developing
countries, sharing their expertise in the area of food science.

Of all the results associated with any motivator, 97 emerged from motivators related
to socioeconomic characteristics. These results reinforce the importance of socioeconomic
factors in different aspects of individuals’ lives. The influence of socioeconomic factors on
cognition has been studied in several areas. Quinlan (2013) [117], in his review on FBD
incident rates, made it clear that there are patterns of food consumption among a population
based on their socioeconomic status, which results in increased exposure to a pathogen.
These patterns may be associated with access to more risky foods. It should be noted that
although there are studies that seek to identify the role of socioeconomic factors on food
safety, data collection from consumers of lower income and education levels is limited [98].
This pattern is due to the advanced language used in research, factors related to filling out
questionnaires (e.g., online, social desirability bias), and difficulty in accessing locations.
A second suggestion for further research is to investigate the perceptions of consumers
of low socioeconomic status. Despite substantial progress in alleviating poverty, BRICS
countries still suffer from significant poverty rates, hunger, and FBD [118], aggravated by
the pandemic. Studies aimed at investigating populations of a lower socioeconomic status
are conducive to developing assertive policies, given their greater vulnerability to FBD and
inadequate nutrition.

Knowledge, risk perception, and concerns regarding food safety are the most studied
cognitive motivators. The role of knowledge in food safety practices remains controver-
sial [111]. It is widely agreed upon that knowledge alone is not sufficient to change prac-
tices [112,119]. As professional food handlers, consumers may have difficulty translating
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knowledge into practice. Based on low-risk perceptions, consumers search for “shortcuts”
when handling food (e.g., performing the procedures as quickly as possible) [111]. This
is potentially why we observed many articles dealing with risk perceptions and concerns
regarding food safety. Despite this, knowledge is an important driver of food safety as it
can motivate positive attitudes [112].

Risk perception is the judgment of individuals in characterizing and evaluating a
practice or technology identified as risky or dangerous [120]. Risk perception is a cognitive
process of decision, generally involving two systems: a) heuristic and intuitive, which
occurs without cognitive effort; and b) mental operations that require cognitive effort with
either ruled-based, mathematical, or needs-based considerations [121]. The complexity
of risk perception can explain these controversial results. Consumers may exert lower
risk perception when the risk is perceived as controllable (e.g., FBD, infectious diseases,
obesity) [122]. For example, for a foodservice business located in an adequate environment
with a positive organizational climate, training, and helpful colleagues, food handlers have
a low-risk perception of FBD because they feel safe and in a controlled environment [123].
Therefore, consumers’ perceptions of risk will vary based on any assessed hazards, their
knowledge of the subject, and past experiences. A recent review identified that trust,
knowledge, subjective characteristics, and socioeconomic status are key drivers of food
safety risk perception [15].

Trust in the supply chain has already been stated as an essential driver of food safety
risk perception [15]. This result reinforces the importance of the risk analysis. Governments,
health surveillance agencies, and stakeholders must be efficient in evaluating, managing,
and communicating with consumers regarding food hazards. In 2006, the WHO and
Food and Agriculture Organization of the United Nations (FAO) published a guide for
food safety authorities regarding risk analysis [124]. This guide provides reliable and
valuable strategies for risk communication that can be used in BRICS countries. Effective
risk communication can improve consumers’ autonomy, especially in a scenario where
the public is increasingly concerned about food risks [125]. Frewer (2009) stated that
stakeholders should not only provide information regarding technical risk estimates but
also risk information that addresses all the concerns of the targeted group [126].

Finally, we observed some other motivators, such as price, traceability, place of pur-
chase, and frequency of consumption. These factors are directly or indirectly related to
socioeconomic and cognitive characteristics. For example, price value is an important
motivator of food choices; in general, Brazilian consumers prefer non-expensive food [127].
However, they are willing to pay a premium for safe food when eating out [9]. In this way,
traceability information is important in restoring consumer confidence [128]. Consumers
are willing to pay a premium to ensure that food can be traced. This premium is higher
when traceability is associated with other characteristics, such as extra guarantees of food
safety [128]. Consumers interpret the place of purchase/consumption in two main ways:
the first is regarding consumers’ characteristics in a given location. For example, higher
food safety standards have been attributed to establishments frequented by consumers
from higher social classes [9]. The second approach concerns consumers’ cognitive charac-
teristics of risk/situation control. For example, consumers attributed greater safety to the
restaurants they chose [10]. This shows that the place of purchase/consumption is essential
but indirectly driven by socioeconomic and cognitive factors, as mentioned above.

This study had some limitations. First, the absence of a robust analysis corpus for
Russia, South Africa, and India did not allow for assertive comparisons across countries.
Furthermore, the vast majority of articles were cross-sectional studies. The relationships
were measured through simple analyses, such as a comparison of means and correlations.
These data show the importance of more robust studies on this subject using multivariate
analysis strategies and qualitative—quantitative designs with data triangulation.
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5. Conclusions and Future Perspectives

Using observations from 74 studies, we identified the motivators of food safety percep-
tions and beliefs considering food safety within the BRICS context. Our findings show that
China and Brazil are leading in studies on this subject and would be able to support other
countries in research aimed at evaluating, managing, and communicating food safety risks.
Thirty-three motivators of perceptions and beliefs regarding food safety were identified.
Consumer perceptions are motivated by socioeconomic characteristics (e.g., age, sex, educa-
tion level, income), cognitive aspects (e.g., knowledge, risk perception, concerns regarding
food, previous experience with food safety incidents), and other situational factors (e.g.,
price, place of purchase, traceability). These findings provide an overview of the primary
motivators of food safety perceptions and beliefs in BRICS countries.

According to the initial hypothesis of this study, it can be concluded that cognitive
characteristics and aspects can influence food safety beliefs in BRICS countries. Among
the observed motivators, it is noteworthy that income, education level, food safety con-
cerns, and risk perception are most strongly associated with food safety behavior change.
Nevertheless, it is important to emphasize that there are no studies on this topic in Russia,
South Africa, or India, and future studies may uncover new motivators for food safety
perceptions and beliefs.

Countries are at different stages of development and have distinct vocations, directly
influencing their policies and population. Policies to improve access to education, income,
and equity could be essential to improving the perception of food safety among the pop-
ulation. This is fundamental in middle-income countries, such as the BRICS, that still
suffer from social inequalities. In contrast, cognitive aspects can be shaped by risk analysis
policies, with an investment in assertive and easy-to-understand risk communication.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/foods11030432 /s1. Table S1: details of studies included in the
review; Table S2: synthesis table of motivators and effects of “socioeconomic” category; Table S3:
synthesis table of motivators and effects of “cognitive factors” category; Table S4: synthesis table of
motivators and effects of “socioeconomic” category

Author Contributions: Conceptualization, L.D.Z. and D.T.d.C.; methodology, L.D.Z. and D.T.d.C;
validation, L.D.Z., RM.D.M., M.P.H,, ES. and D.T.d.C.; formal analysis, L.D.Z., RM.D.M. and M.PH,;
investigation, L.D.Z., RM.D.M. and M.P.H.; data curation, L.D.Z.; writing—original draft preparation,
LD.Z,RM.D.M, M.PH,, ES. and D.T.d.C.; writing—review and editing, L.D.Z.,, E.S. and D.T.d.C.;
visualization, L.D.Z.; supervision, D.T.d.C.; project administration, D.T.d.C.; funding acquisition,
D.T.d.C. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Sao Paulo Research Foundation (FAPESP) grant #2019/10936-
0. This study was partially funded by CAPES—Coordenacao de Aperfeicoamento de Pessoal de
Nivel Superior (Coordination for the Improvement of Higher Education Personnel), financial code
#88887.486890/2020-00 and #001.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: The data presented in this study are available in the supplementary file.

Conflicts of Interest: The authors declare no conflict of interest.

1. World Health Organization. Infographics: Estimates of the Global Burden of Foodborne Diseases. Available online: https:
/ /repository.gheli.harvard.edu/repository/11384/ (accessed on 3 January 2022).

2. Havelaar, A.H,; Kirk, M.D.; Torgerson, P.R.; Gibb, H.J.; Hald, T; Lake, R.J.; Praet, N.; Bellinger, D.C.; de Silva, N.R.; Gargouri, N.;
et al. World Health Organization Global Estimates and Regional Comparisons of the Burden of Foodborne Disease in 2010. PLOS
Med. 2015, 12, €1001923. [CrossRef] [PubMed]

@

Bhaskar, S.V. Foodborne Diseases-Disease Burden; Elsevier Inc.: Amsterdam, The Netherlands, 2017; ISBN 9780128018460.

4. Focker, M.; van der Fels-Klerx, H.J. Economics Applied to Food Safety. Curr. Opin. Food Sci. 2020, 36, 18-23. [CrossRef]


https://www.mdpi.com/article/10.3390/foods11030432/s1
https://www.mdpi.com/article/10.3390/foods11030432/s1
https://repository.gheli.harvard.edu/repository/11384/
https://repository.gheli.harvard.edu/repository/11384/
http://doi.org/10.1371/journal.pmed.1001923
http://www.ncbi.nlm.nih.gov/pubmed/26633896
http://doi.org/10.1016/j.cofs.2020.10.018

Foods 2022, 11, 432 12 of 16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

World Health Organization. Draft WHO Global Strategy for Food Safety 2022-2030. In Towards Stronger Food Safety Systems and
Global Cooperation; World Health Organization: Geneva, Switzerland, 2021.

De Andrade, M.L.; Rodrigues, R.R.; Antongiovanni, N.; da Cunha, D.T. Knowledge and Risk Perceptions of Foodborne Disease
by Consumers and Food Handlers at Restaurants with Different Food Safety Profiles. Food Res. Int. 2019, 121, 845-853. [CrossRef]
Bai, L.; Wang, M.; Yang, Y.; Gong, S. Food Safety in Restaurants: The Consumer Perspective. Int. |. Hosp. Manag. 2019, 77, 139-146.
[CrossRef]

Ferro, C.; Ares, G.; Aschemann-Witzel, J.; Rosa Curutchet, M.; Giménez, A. “I Don’t Throw away Food, unless I See That It’s Not
Fit for Consumption”: An in-Depth Exploration of Household Food Waste in Uruguay. Food Res. Int. 2021, 151, 110861. [CrossRef]
Dastile, L.S.; Francis, J.; Muchenje, V. Consumers’ Social Representations of Meat Safety in Two Selected Restaurants of Raymond
Mhlaba Municipality in the Eastern Cape, South Africa. Sustainabilty 2017, 9, 1651. [CrossRef]

Zanetta, L.D.A.; Hakim, M.P,; Stedefeldt, E.; de Rosso, V.V.; Cunha, L.M.; Redmond, E.C.; da Cunha, D.T. Consumer Risk
Perceptions Concerning Different Consequences of Foodborne Disease Acquired from Food Consumed away from Home: A
Case Study in Brazil. Food Control 2022, 133, 108602. [CrossRef]

Hakim, M.P.; Zanetta, L.D.; da Cunha, D.T. Should I Stay, or Should I Go? Consumers’ Perceived Risk and Intention to Visit
Restaurants during the COVID-19 Pandemic in Brazil. Food Res. Int. 2021, 141, 110152. [CrossRef]

Manning, L.; Soon, ].M. Food Safety, Food Fraud, and Food Defense: A Fast Evolving Literature. J. Food Sci. 2016, 81, R823-R834.
[CrossRef]

Loépez Montesinos, O.A.; Pérez, E.F,; Fuentes, E.E.S.; Luna-Espinoza, I.; Cuevas, F.A. Perceptions and Attitudes of the Mexican
Urban Population towards Genetically Modified Organisms. Br. Food ]. 2016, 118, 2873-2892. [CrossRef]

Hakim, M.P; Zanetta, L.D.; de Oliveira, ].M.; da Cunha, D.T. The Mandatory Labeling of Genetically Modified Foods in Brazil:
Consumer’s Knowledge, Trust, and Risk Perception. Food Res. Int. 2020, 132, 109053. [CrossRef] [PubMed]

Machado Nardi, V.A.; Teixeira, R.; Ladeira, W.].; de Oliveira Santini, F. A Meta-Analytic Review of Food Safety Risk Perception.
Food Control 2020, 112, 107089. [CrossRef]

Liguori, J.; Tritbswasser, U.; Pradeilles, R.; Le Port, A.; Landais, E.; Talsma, E.F,; Lundy, M.; Béné, C.; Bricas, N.; Laar, A.; et al.
How Do Food Safety Concerns Affect Consumer Behaviors and Diets in Low- and Middle-Income Countries? A Systematic
Review. Glob. Food Sec. 2022, 32, 100606. [CrossRef]

Food Standards Agency (FSA), U.K,; Valanou, E.; Oakenful, R.; Thomas, C.; Tsouli, C.; Adkin, A. Integration of Tools and Social
Science into Food Safety Risk Assessments. EFSA J. 2020, 18, e181104. [CrossRef] [PubMed]

Food and Drug Admninistraion (FDA). Risk Analysis of Food at FDA. Available online: https://www.fda.gov/food/cfsan-risk-
safety-assessments /risk-analysis-food-fda (accessed on 3 January 2022).

Quade, P.; Nsoesie, E.O. A Platform for Crowdsourced Foodborne Illness Surveillance: Description of Users and Reports. JMIR
Public Health Surveill. 2017, 3, e42. [CrossRef]

Scallan, E.; Hoekstra, R.M.; Angulo, EJ.; Tauxe, R.V.; Widdowson, M.-A_; Roy, S.L.; Jones, J.L.; Griffin, PM. Foodborne Illness
Acquired in the United States—Major Pathogens. Emerg. Infect. Dis. 2011, 17, 7-15. [CrossRef]

Ortega, D.L.; Tschirley, D.L. Demand for Food Safety in Emerging and Developing Countries. ]. Agribus. Dev. Emerg. Econ. 2017,
7,21-34. [CrossRef]

De Freitas Saccol, A.L.; Serafim, A.L.; Hecktheuer, L.H.; Medeiros, L.B.; Silva, E.A. Da Food Safety in Feeding Services:
A Requirement in Brazil. Crit. Rev. Food Sci. Nutr. 2016, 56, 1363-1369. [CrossRef]

Draeger, C.; Akutsu, R.; Zandonadi, R.; da Silva, L; Botelho, R.; Aratjo, W. Brazilian Foodborne Disease National Survey:
Evaluating the Landscape after 11 Years of Implementation to Advance Research, Policy, and Practice in Public Health. Nutrients
2018, 11, 40. [CrossRef]

Mazenda, A.; Masiya, A.O.T. An Analysis of BRICS Food Policies, Strategies and Trade in Achieving Zero Hunger—Lessons for
South Africa. Afr. Insight 2019, 48, 142-160. [CrossRef]

Okorie, V.O.; Mphambukeli, T.N.; Amusan, S.O. Exploring the Political Economy of Water and Food Security Nexus in BRICS.
Afr. Insight 2019, 48, 21-38. [CrossRef]

Ren, Y.; Li, Z.; Wang, Y.; Zhang, T. Development and Prospect of Food Security Cooperation in the BRICS Countries. Sustainability
2020, 12, 2125. [CrossRef]

Pinstrup-Andersen, P. Food Security: Definition and Measurement. Food Secur. 2009, 1, 5-7. [CrossRef]

Stuenkel, O. The BRICS and the Future Global Order, 2nd ed.; Lexington Books: London, UK, 2020.

BRICS India 2021 Evolution of BRICS. Available online: https:/ /brics2021.gov.in/about-brics (accessed on 25 January 2022).
Worldometer Top 20 Largest Countries by Population (Live). Available online: https://www.worldometers.info/world-
population/ (accessed on 25 January 2022).

Thakur, R. How Representative Are Brics? Third World Q. 2014, 35, 1791-1808. [CrossRef]

Degaut, M. Do the BRICS Still Matter? CSIS: Washington, DC, USA, 2015.

Nordhagen, S. Food Safety Perspectives and Practices of Consumers and Vendors in Nigeria: A Review. Food Control 2022,
134, 108693. [CrossRef]

Arksey, H.; O'Malley, L. Scoping Studies: Towards a Methodological Framework. Int. J. Soc. Res. Methodol. 2005, 8, 19-32.
[CrossRef]


http://doi.org/10.1016/j.foodres.2019.01.006
http://doi.org/10.1016/j.ijhm.2018.06.023
http://doi.org/10.1016/j.foodres.2021.110861
http://doi.org/10.3390/su9101651
http://doi.org/10.1016/j.foodcont.2021.108602
http://doi.org/10.1016/j.foodres.2021.110152
http://doi.org/10.1111/1750-3841.13256
http://doi.org/10.1108/BFJ-06-2016-0247
http://doi.org/10.1016/j.foodres.2020.109053
http://www.ncbi.nlm.nih.gov/pubmed/32331628
http://doi.org/10.1016/j.foodcont.2020.107089
http://doi.org/10.1016/j.gfs.2021.100606
http://doi.org/10.2903/j.efsa.2020.e181104
http://www.ncbi.nlm.nih.gov/pubmed/33294043
https://www.fda.gov/food/cfsan-risk-safety-assessments/risk-analysis-food-fda
https://www.fda.gov/food/cfsan-risk-safety-assessments/risk-analysis-food-fda
http://doi.org/10.2196/publichealth.7076
http://doi.org/10.3201/eid1701.P11101
http://doi.org/10.1108/JADEE-12-2014-0045
http://doi.org/10.1080/10408398.2012.691917
http://doi.org/10.3390/nu11010040
http://doi.org/10.10520/EJC-15b21fdc0f
http://doi.org/10.10520/EJC-15b208a68b
http://doi.org/10.3390/su12052125
http://doi.org/10.1007/s12571-008-0002-y
https://brics2021.gov.in/about-brics
https://www.worldometers.info/world-population/
https://www.worldometers.info/world-population/
http://doi.org/10.1080/01436597.2014.971594
http://doi.org/10.1016/j.foodcont.2021.108693
http://doi.org/10.1080/1364557032000119616

Foods 2022, 11, 432 13 of 16

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

Rensburg, I.; Motala, S.; David, S.A. Opportunities and Challenges for Research Collaboration among the BRICS Nations. Comp.
A]. Comp. Int. Educ. 2015, 45, 814-818. [CrossRef]

World Health Organization. Health and the Millennium Development Goals; World Health Organization: Geneva, Switzerland, 2005.
Tricco, A.C.; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.]J.; Horsley, T.; Weeks, L.;
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467-473.
[CrossRef]

Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 Statement: An Updated Guideline for Reporting Systematic Reviews. BM]J 2021, 372, n71.
[CrossRef]

Daudt, HM.L.; van Mossel, C.; Scott, S.J. Enhancing the Scoping Study Methodology: A Large, Inter-Professional Team’s
Experience with Arksey and O’Malley’s Framework. BMC Med. Res. Methodol. 2013, 13, 48. [CrossRef]

Katiyo, W.; de Kock, H.L.; Coorey, R.; Buys, E.M. Assessment of Safety Risks Associated with Handling Chicken as Based on
Practices and Knowledge of a Group of South African Consumers. Food Control 2019, 101, 104-111. [CrossRef]

Wang, ].H.; Ge, ].Y.; Ma, Y.T. Urban Chinese Consumers’ Willingness to Pay for Pork with Certified Labels: A Discrete Choice
Experiment. Sustainability 2018, 10, 603. [CrossRef]

Behrens, ].H.; Barcellos, M.N.; Frewer, L.].; Nunes, T.P; Franco, B.D.G.M.; Destro, M.T.; Landgraf, M. Consumer Purchase Habits
and Views on Food Safety: A Brazilian Study. Food Control 2010, 21, 963-969. [CrossRef]

Ali, J. Consumers’ Perspectives on Mandatory versus Voluntary Provisions of Food Safety Regulations in India. J. Food Prod.
Mark. 2013, 19, 261-278. [CrossRef]

Baptista, R.C.; Rodrigues, H.; Sant’Ana, A.S. Consumption, Knowledge, and Food Safety Practices of Brazilian Seafood consumers.
Food Res. Int. 2020, 132, 109084. [CrossRef]

Han, G.; Liu, Y. Does Information Pattern Affect Risk Perception of Food Safety? A National Survey in China. Int. ]. Environ. Res.
Public Health 2018, 15, 1935. [CrossRef]

Wang, R.; He, Y.; Xu, J.; Zhang, H.Z. Fake News or Bad News? Toward an Emotion-Driven Cognitive Dissonance Model of
Misinformation Diffusion. Asian J. Commun. 2020, 30, 317-342. [CrossRef]

Liu, R; Gao, Z.; Snell, H.A.; Ma, H. Food Safety Concerns and Consumer Preferences for Food Safety Attributes: Evidence from
China. Food Control 2020, 112, 107157. [CrossRef]

Wang, M.; Huang, L.; Liang, X.; Bai, L. Consumer knowledge, risk perception and food-handling behaviors—A national survey
in China. Food Control 2021, 122, 107789. [CrossRef]

Wang, S.; Shan, L.; Wang, X.; Wu, L. Consumer’s Risk Perception of Foodborne Diseases and Highrisk Food Safety Practices in
Domestic Kitchens. Int. Food Agribus. Manag. Rev. 2019, 22, 707-716. [CrossRef]

Zhang, B.; Fu, Z.; Huang, J.; Wang, J.; Xu, S.; Zhang, L. Consumers’ Perceptions, Purchase Intention, and Willingness to Pay a
Premium Price for Safe Vegetables: A Case Study of Beijing, China. J. Clean. Prod. 2018, 197, 1498-1507. [CrossRef]

Wu, L.; Xu, L.; Zhu, D.; Wang, X. Factors Affecting Consumer Willingness to Pay for Certified Traceable Food in Jiangsu Province
of China. Can. J. Agric. Econ. Can. d’Agroecon. 2012, 60, 317-333. [CrossRef]

Yormirzoev, M.; Teuber, R.; Li, T. Food Quality vs. Food Patriotism: Russian Consumers’ Preferences for Cheese after the Food
Import Ban. Br. Food J. 2019, 121, 371-385. [CrossRef]

Dong, X.; Li, Z. Food Safety Issues in China: A Case Study of the Dairy Sector. J. Sci. Food Agric. 2015, 96, 346-352. [CrossRef]
Wang, Z.G.; Yutaka, T.; Fukuda, S.; Kai, S. Food Safety Perception and Consumption Decision: A Positive Analysis on Individuals’
Consumer in Tainjin City. J. Fac. Agric. Kyushu Univ. 2003, 47, 469-475. [CrossRef]

Uggioni, P.L.; Salay, E. Sociodemographic and Knowledge Influence on Attitudes towards Food Safety Certification in Restaurants.
Int. J. Consum. Stud. 2014, 38, 318-325. [CrossRef]

Asiegbu, C.V,; Lebelo, S.L.; Tabit, ET. The Food Safety Knowledge and Microbial Hazards Awareness of Consumers of Ready-to-
Eat Street-Vended Food. Food Control 2016, 60, 422-429. [CrossRef]

Rajkumar, S.; Nayar, R.; Rajagopal, K.; Chakurkar, E.B.; Venkatesh, V.S.; Nambiar, P.; Paramesh, V. Socio-Demographic Influences
on Various Consumer Food Safety Indices: An Empirical Study of Ethnic Goan Pork Sausage Consumers. Br. Food |. 2021, 123,
2670-2692. [CrossRef]

Schardong, 1.S.; Freiberg, ]J.A.; Santana, N.A.; Richards, N.S.P.S. Brazilian Consumers’ Perception of Edible Insects TT—Percepcao
de Consumidores Brasileiros aos Insetos Comestiveis. Ciénc. Rural 2019, 49. [CrossRef]

Liu, P; Ma, L. Food Scandals, Media Exposure, and Citizens’ Safety Concerns: A Multilevel Analysis across Chinese Cities. Food
Policy 2016, 63, 102-111. [CrossRef]

Zhang, J.; Cai, Z.; Cheng, M.; Zhang, H.; Zhang, H.; Zhu, Z. Association of Internet Use with Attitudes toward Food Safety in
China: A Cross-Sectional Study. Int. |. Environ. Res. Public Health 2019, 16, 4162. [CrossRef] [PubMed]

Liu, A.; Niyongira, R. Chinese Consumers Food Purchasing Behaviors and Awareness of Food Safety. Food Control 2017, 79,
185-191. [CrossRef]

Durédn-Agiiero, S.; Arboleda, L.M.; Veldsquez Vargas, J.E.; Centurion, G.F; Gonzalez Céspedes, L.E.; Rocha, A.; Lima, ].PM,;
Nessier, M.C.; Raimondo, E.E.; Velasquez Valderrama, A.M.; et al. Characterization of Street Food Consumption According to
Age, Multicentric Study | Caracterizacion del Consumo de Comida Callejera Segtin Edad, Estudio Multicéntrico. Rev. Esp. Nutr.
Hum. Diet. 2018, 22, 243-250. [CrossRef]


http://doi.org/10.1080/03057925.2015.1074823
http://doi.org/10.7326/M18-0850
http://doi.org/10.1136/bmj.n71
http://doi.org/10.1186/1471-2288-13-48
http://doi.org/10.1016/j.foodcont.2019.02.027
http://doi.org/10.3390/su10030603
http://doi.org/10.1016/j.foodcont.2009.07.018
http://doi.org/10.1080/10454446.2013.724371
http://doi.org/10.1016/j.foodres.2020.109084
http://doi.org/10.3390/ijerph15091935
http://doi.org/10.1080/01292986.2020.1811737
http://doi.org/10.1016/j.foodcont.2020.107157
http://doi.org/10.1016/j.foodcont.2020.107789
http://doi.org/10.22434/IFAMR2019.0009
http://doi.org/10.1016/j.jclepro.2018.06.273
http://doi.org/10.1111/j.1744-7976.2011.01236.x
http://doi.org/10.1108/BFJ-02-2018-0088
http://doi.org/10.1002/jsfa.7107
http://doi.org/10.5109/4517
http://doi.org/10.1111/ijcs.12101
http://doi.org/10.1016/j.foodcont.2015.08.021
http://doi.org/10.1108/BFJ-10-2020-0986
http://doi.org/10.1590/0103-8478cr20180960
http://doi.org/10.1016/j.foodpol.2016.07.005
http://doi.org/10.3390/ijerph16214162
http://www.ncbi.nlm.nih.gov/pubmed/31661944
http://doi.org/10.1016/j.foodcont.2017.03.038
http://doi.org/10.14306/renhyd.22.3.554

Foods 2022, 11, 432 14 of 16

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Auad, L.I,; Ginani, V.C.; Leandro, E.D.S.; Stedefeldt, E.; Nunes, A.C.S.; Nakano, E.Y.; Zandonadi, R.P. Brazilian Food Truck
Consumers’ Profile, Choices, Preferences, and Food Safety Importance Perception. Nutrients 2019, 11, 1175. [CrossRef] [PubMed]
Kar, P.; Meena, H.R. Customer’s Decisiveness about Food Safety Apprehensions of Dairy Products: A Consumer-Centric
Approach. Indian J. Dairy Sci. 2019, 72, 547-554. [CrossRef]

Si, Z.; Regnier-Davies, J.; Scott, S. Food Safety in Urban China: Perceptions and Coping Strategies of Residents in Nanjing. China
Inf. 2018, 32, 377-399. [CrossRef]

Veeck, G.; Veeck, A.; Zhao, S. Perceptions of Food Safety by Urban Consumers in Nanjing, China. Prof. Geogr. 2015, 67, 490-501.
[CrossRef]

Maitiniyazi, S.; Canavari, M. Understanding Chinese Consumers’ Safety Perceptions of Dairy Products: A Qualitative Study.
Br. Food J. 2021, 123, 1837-1852. [CrossRef]

Lai, J.; Wang, H.H.; Ortega, D.L.; Olynk Widmar, N.J. Factoring Chinese Consumers’ Risk Perceptions into Their Willingness to
Pay for Pork Safety, Environmental Stewardship, and Animal Welfare. Food Control 2018, 85, 423-431. [CrossRef]

Kiran, M.; Prabhu, N.; Paramesha, K.; Rajshekar, S.C.; Kumar, S.C.; Rahul, R.; Nagabhushan, Y. Consumption Pattern, Consumer
Attitude and Consumer Perception on Meat Quality and Safety in Southern India. Int. Food Res. ]. 2018, 25, 1026-1030.

Wang, M; Bai, L.; Gong, S.; Huang, L. Determinants of Consumer Food Safety Self-Protection Behavior—An Analysis Using
Grounded Theory. Food Control 2020, 113, 107198. [CrossRef]

Popova, K.; Frewer, L.J.; de Jonge, J.; Fischer, A.; van Kleef, E. Consumer Evaluations of Food Risk Management in Russia.
Br. Food |. 2010, 112, 934-948. [CrossRef]

Mirosa, M.; Liu, Y.; Bremer, P. Chinese Consumers’ Perceptions of Food Safety Cues and Maximising the Effectiveness of Food
Safety Communications. Br. Food J. 2020, 123, 261-278. [CrossRef]

Kher, S.V.; De Jonge, J.; Wentholt, M.T.; Deliza, R.; de Andrade, J.C.; Cnossen, H.J.; Luijckx, N.B.L.; Frewer, L.J. Consumer
Perceptions of Risks of Chemical and Microbiological Contaminants Associated with Food Chains: A Cross-National Study. Int. J.
Consum. Stud. 2013, 37, 73-83. [CrossRef]

De Barcellos, M.D.; Grunert, K.G.; Zhou, Y.F.; Verbeke, W.; Perez-Cueto, FJ.A.; Krystallis, A. Consumer Attitudes to Different Pig
Production Systems: A Study from Mainland China. Agric. Hum. Values 2013, 30, 443-455. [CrossRef]

Ferreira Rodrigues, J.; Cunha dos Santos Filho, M.T.; Aparecida de Oliveira, L.E.; Brandemburg Siman, I.; Barcelos, A.F,; de Paiva
Anciens Ramos, G.L.; Almeida Esmerino, E.; Gomes da Cruz, A.; Arriel, R.A. Effect of the COVID-19 Pandemic on Food Habits
and Perceptions: A Study with Brazilians. Trends Food Sci. Technol. 2021, 116, 992. [CrossRef] [PubMed]

Zhu, Y.; Wen, X.; Chu, M.; Zhang, G.; Liu, X. Consumers’ Food Safety Risk Communication on Social Media Following the Suan
Tang Zi Accident: An Extended Protection Motivation Theory Perspective. Int. |. Environ. Res. Public Health 2021, 18, 8080.
[CrossRef]

Maitiniyazi, S.; Canavari, M. Exploring Chinese Consumers’ Attitudes toward Traceable Dairy Products: A Focus Group Study.
J. Dairy Sci. 2020, 103, 11257-11267. [CrossRef]

Shan, L.; Wang, S.; Wu, L.; Tsai, E.S. Cognitive Biases of Consumers’ Risk Perception of Foodborne Diseases in China: Examining
Anchoring Effect. Int. ]. Environ. Res. Public Health 2019, 16, 2268. [CrossRef]

Dill, M.D.; de Andrade, A.R.S.; Boito, B.; de Souza Aratjo, M.C.; de Morais, M.D.; da Silva, T.A.; Barcellos, J.O.J. Concerns,
Attitudes, and Opinions of Meat Buyers in Garanhuns, Pernambuco, Brazil. Rev. Bras. Zootec. 2021, 50, 1-12. [CrossRef]

Ortega, D.L.; Wang, H.H.; Wu, L.; Olynk, N.J. Modeling Heterogeneity in Consumer Preferences for Select Food Safety Attributes
in China. Food Policy 2011, 36, 318-324. [CrossRef]

Conceigao Pereira da Fonseca, M.; Salay, E. Beef, Chicken and Pork Consumption and Consumer Safety and Nutritional Concerns
in the City of Campinas, Brazil. Food Control 2008, 19, 1051-1058. [CrossRef]

Liao, C.; Luo, Y.; Zhu, W. Food Safety Trust, Risk Perception, and Consumers’ Response to Company Trust Repair Actions in
Food Recall Crises. Int. J. Environ. Res. Public Health 2020, 17, 1270. [CrossRef] [PubMed]

Danelon, M.S.; Salay, E. Perceived Physical Risk and Risk-Reducing Strategies in the Consumption of Raw Vegetable Salads in
Restaurants. Food Control 2012, 28, 412-419. [CrossRef]

Zhao, X.; Deng, S.; Zhou, Y. The Impact of Reference Effects on Online Purchase Intention of Agricultural Products: The
Moderating Role of Consumers’ Food Safety Consciousness. Internet Res. 2017, 27, 233-255. [CrossRef]

Gupta, V.; Khanna, K.; Gupta, R K. A Study on the Street Food Dimensions and Its Effects on Consumer Attitude and Behavioural
Intentions. Tour. Rev. 2018, 73, 374-388. [CrossRef]

Yan, Z.; Huang, Z.H.; Wang, Y.; Zhou, J. hong. Are Social Embeddedness Associated with Food Risk Perception under Media
Coverage? |. Integr. Agric. 2019, 18, 1804-1819. [CrossRef]

Yin, S.J.; Hu, W.Y,; Chen, Y.S.; Han, F.; Wang, Y.Q.; Chen, M. Chinese Consumer Preferences for Fresh Produce: Interaction
between Food Safety Labels and Brands. Agribusiness 2019, 35, 53-68. [CrossRef]

Ma, Y.; Zhang, L. Analysis of Transmission Model of Consumers’ Risk Perception of Food Safety based on Case Analysis. Res. J.
Appl. Sci. Eng. Technol. 2013, 5, 2686—2691. [CrossRef]

Wang, F; Zhang, J.; Mu, W,; Fu, Z.; Zhang, X. Consumers’ Perception toward Quality and Safety of Fishery Products, Beijing,
China. Food Control 2009, 20, 918-922. [CrossRef]

Wen, X.W,; Sun, S.L.; Li, L.; He, Q.Y.; Tsai, ES. Avian Influenza-Factors Affecting Consumers’ Purchase Intentions toward Poultry
Products. Int. J. Environ. Res. Public Health 2019, 16, 4139. [CrossRef] [PubMed]


http://doi.org/10.3390/nu11051175
http://www.ncbi.nlm.nih.gov/pubmed/31130664
http://doi.org/10.33785/IJDS.2019.v72i05.013
http://doi.org/10.1177/0920203X17742887
http://doi.org/10.1080/00330124.2015.1028514
http://doi.org/10.1108/BFJ-04-2019-0252
http://doi.org/10.1016/j.foodcont.2017.09.032
http://doi.org/10.1016/j.foodcont.2020.107198
http://doi.org/10.1108/00070701011074327
http://doi.org/10.1108/BFJ-09-2019-0694
http://doi.org/10.1111/j.1470-6431.2011.01054.x
http://doi.org/10.1007/s10460-012-9416-4
http://doi.org/10.1016/j.tifs.2021.09.005
http://www.ncbi.nlm.nih.gov/pubmed/34539079
http://doi.org/10.3390/ijerph18158080
http://doi.org/10.3168/jds.2020-18408
http://doi.org/10.3390/ijerph16132268
http://doi.org/10.37496/rbz5020200003
http://doi.org/10.1016/j.foodpol.2010.11.030
http://doi.org/10.1016/j.foodcont.2007.11.003
http://doi.org/10.3390/ijerph17041270
http://www.ncbi.nlm.nih.gov/pubmed/32079171
http://doi.org/10.1016/j.foodcont.2012.05.026
http://doi.org/10.1108/IntR-03-2016-0082
http://doi.org/10.1108/TR-03-2018-0033
http://doi.org/10.1016/S2095-3119(19)62586-4
http://doi.org/10.1002/agr.21585
http://doi.org/10.19026/rjaset.5.4792
http://doi.org/10.1016/j.foodcont.2009.01.008
http://doi.org/10.3390/ijerph16214139
http://www.ncbi.nlm.nih.gov/pubmed/31661764

Foods 2022, 11, 432 150f 16

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.
112.

113.

114.
115.

116.

117.

118.

Zhou, L.; Turvey, C.G.; Hu, W,; Ying, R. Fear and Trust: How Risk Perceptions of Avian Influenza Affect Chinese Consumers’
Demand for Chicken. China Econ. Rev. 2016, 40, 91-104. [CrossRef]

Behrens, ].H.; Vedovato, G.M.; Cervato-Mancuso, A.M.; Bastos, D.H.M. Social Representations of Safety in Food Services. Food
Res. Int. 2015, 74, 324-328. [CrossRef]

Yang, Z.; Paudel, K.P; Wen, X.; Sun, S.; Wang, Y. Food Safety Risk Information-Seeking Intention of Wechat Users in China. Int. ].
Environ. Res. Public Health 2020, 17, 2376. [CrossRef]

Wang, E.; Gao, Z.; Heng, Y.; Shi, L. Chinese Consumers’ Preferences for Food Quality Test/Measurement Indicators and Cues of
Milk Powder: A Case of Zhengzhou, China. Food Policy 2019, 89, 101791. [CrossRef]

Sithole, M.I.; Bekker, J.L.; Mukaratirwa, S. Consumer Knowledge and Practices to Pork Safety in Two Taenia Solium Cysticercosis
Endemic Districts in Eastern Cape Province of South Africa. BMC Infect. Dis. 2020, 20, 107. [CrossRef]

Feng, H.; Feng, ].; Tian, D.; Mu, W. Consumers’ Perceptions of Quality and Safety for Grape Products: A Case Study in Zhejiang
Province, China. Br. Food . 2012, 114, 1587-1598. [CrossRef]

Liu, C.N.; Zheng, Y. The Predictors of Consumer Behavior in Relation to Organic Food in the Context of Food Safety Incidents:
Advancing Hyper Attention Theory Within an Stimulus-Organism-Response Model. Front. Psychol. 2019, 10. [CrossRef]

Wang, J.; Diao, H.; Tou, L. Research on the Influence Mechanism of Rational Consumers’ Food Safety Supervision Satisfaction.
Int. ]. Environ. Res. Public Health 2019, 16, 739. [CrossRef]

Yi, L.; Tao, J.; Zhu, Z.; Tan, C.; Qi, L. Food Safety Incident, Public Health Concern, and Risk Spillover Heterogeneity: Avian
Influenza Shocks as Natural Experiments in China’s Consumer Markets. Int. |. Environ. Res. Public Health 2019, 16, 4182.
[CrossRef]

Wei-qun, X,; Tang, Y,; Lin, M.; Qi, Q.; Qiu-yung, Z. Why Do Consumers Switch in Food Safety Crisis? A View of Regulatory
Focus Theory. Int. Conf. Manag. Sci. Eng. 2015. Available online: https:/ /irnsfc.gov.cn/paperDownload /1000014343593.pdf
(accessed on 25 January 2022).

Hessel, C.T.; de Oliveira Elias, S.; Pessoa, ].P.; Zanin, L.M.; Stedefeldt, E.; Tondo, E.C. Food Safety Behavior and Handling Practices
during Purchase, Preparation, Storage and Consumption of Chicken Meat and Eggs. Food Res. Int. 2019, 125, 108631. [CrossRef]
[PubMed]

Sun, H.H. Research on the Influencing Factors of Consumer Food Safety Risk Perception. In Proceedings of the 2017 4th
International Conference on Education, Management and Computing Technology (ICEMCT 2017), Hangzhou, China, 15-16 April
2017; Volume 101, pp. 554-559.

Moruzzo, R.; Riccioli, F; Boncinelli, F.; Zhang, Z.; Zhao, ].; Tang, Y.; Tinacci, L.; Massai, T.; Guidi, A. Urban Consumer Trust and
Food Certifications in China. Foods 2020, 9, 1153. [CrossRef] [PubMed]

Chen, W. The Effects of Different Types of Trust on Consumer Perceptions of Food Safety: An Empirical Study of Consumers in
Beijing Municipality, China. China Agric. Econ. Rev. 2013, 5, 43-65. [CrossRef]

Wang, S.; Alexander, P. The Factors of Consumer Confidence Recovery after Scandals in Food Supply Chain Safety. Asia Pac. ].
Mark. Logist. 2018, 30, 1379-1400. [CrossRef]

Wu, L.; Zhong, Y.; Shan, L.; Qin, W. Public Risk Perception of Food Additives and Food Scares. The Case in Suzhou, China.
Appetite 2013, 70, 90-98. [CrossRef]

Nie, W.; Bo, H,; Liu, J.; Li, T. Influence of Loss Aversion and Income Effect on Consumer Food Choice for Food Safety and Quality
Labels. Front. Psychol. 2021, 12, 2794. [CrossRef]

Bai, L.; Tang, J.; Yang, Y.; Gong, S. Hygienic Food Handling Intention. An Application of the Theory of Planned Behavior in the
Chinese Cultural Context. Food Control 2014, 42, 172-180. [CrossRef]

Xu, P; Zheng, S.; Motamed, M. Perceived Risks and Safety Concerns about Fluid Milk among Chinese College Students. Agric.
Econ. 2010, 56, 67-78. [CrossRef]

Canadian Institutes of Health Research What Is Gender? What Is Sex? Available online: https:/ /cihr-irsc.gc.ca/e/48642.html
(accessed on 23 January 2022).

da Cunha, D.T. Improving Food Safety Practices in the Foodservice Industry. Curr. Opin. Food Sci. 2021, 42, 127-133. [CrossRef]
Zanin, LM.L.M.; da Cunha, D.T.D.T.; de Rosso, V.V.V.V,; Capriles, V.D.V.D.; Stedefeldt, E. Knowledge, Attitudes and Practices of
Food Handlers in Food Safety: An Integrative Review. Food Res. Int. 2017, 100, 53-62. [CrossRef] [PubMed]

Zanin, L.M.; Stedefeldt, E.; Luning, P.A. The Evolvement of Food Safety Culture Assessment: A Mixed-Methods Systematic
Review. Trends Food Sci. Technol. 2021, 118, 125-142. [CrossRef]

SCImago Scimago Journal & Country Rank. Available online: https:/ /www.scimagojr.com (accessed on 23 January 2022).
Economist Impact Global Food Security Index. Available online: https://impact.economist.com/sustainability/project/food-
security-index/ (accessed on 23 January 2022).

Economist Impact Global Food Security Index—Rankings and Trends. 2021. Available online: https://my.corteva.com/GFSI?
file=dl_index (accessed on 23 January 2022).

Quinlan, J.J. Foodborne Illness Incidence Rates and Food Safety Risks for Populations of Low Socioeconomic Status and Minority
Race/Ethnicity: A Review of the Literature. Int. J. Environ. Res. Public Health 2013, 10, 3634-3652. [CrossRef]

International Labour Organization. Poverty Alleviation through Social and Economic Transformation; International Labour Organiza-
tion: Geneve, Switzerland, 2020.


http://doi.org/10.1016/j.chieco.2016.06.003
http://doi.org/10.1016/j.foodres.2015.05.024
http://doi.org/10.3390/ijerph17072376
http://doi.org/10.1016/j.foodpol.2019.101791
http://doi.org/10.1186/s12879-020-4839-9
http://doi.org/10.1108/00070701211273054
http://doi.org/10.3389/fpsyg.2019.02512
http://doi.org/10.3390/ijerph16050739
http://doi.org/10.3390/ijerph16214182
https://ir.nsfc.gov.cn/paperDownload/1000014343593.pdf
http://doi.org/10.1016/j.foodres.2019.108631
http://www.ncbi.nlm.nih.gov/pubmed/31554077
http://doi.org/10.3390/foods9091153
http://www.ncbi.nlm.nih.gov/pubmed/32825663
http://doi.org/10.1108/17561371311294757
http://doi.org/10.1108/APJML-10-2017-0232
http://doi.org/10.1016/j.appet.2013.06.091
http://doi.org/10.3389/fpsyg.2021.711671
http://doi.org/10.1016/j.foodcont.2014.02.008
http://doi.org/10.17221/18/2009-AGRICECON
https://cihr-irsc.gc.ca/e/48642.html
http://doi.org/10.1016/j.cofs.2021.05.010
http://doi.org/10.1016/j.foodres.2017.07.042
http://www.ncbi.nlm.nih.gov/pubmed/28873718
http://doi.org/10.1016/j.tifs.2021.08.013
https://www.scimagojr.com
https://impact.economist.com/sustainability/project/food-security-index/
https://impact.economist.com/sustainability/project/food-security-index/
https://my.corteva.com/GFSI?file=dl_index
https://my.corteva.com/GFSI?file=dl_index
http://doi.org/10.3390/ijerph10083634

Foods 2022, 11,432 16 of 16

119.

120.
121.

122.

123.

124.

125.

126.

127.

128.

Stedefeldt, E.; Zanin, L.M.; da Cunha, D.T.; de Rosso, V.V.; Capriles, V.D.; Saccol, A.L.F. The Role of Training Strategies in Food Safety
Performance: Knowledge, Behavior, and Management; Elsevier: Amsterdam, The Netherlands, 2015; ISBN 9780128004043.

Slovic, P. Perception of Risk. Science 1987, 236, 280-285. [CrossRef] [PubMed]

Stanovich, K.E.; West, R.F. Individual Differences in Reasoning: Implications for the Rationality Debate? Behav. Brain Sci. 2000, 23,
645-726. [CrossRef]

Shepperd, J.A.; Waters, E.A.; Weinstein, N.D.; Klein, WM.P. A Primer on Unrealistic Optimism. Curr. Dir. Psychol. Sci. 2015, 24,
232-237. [CrossRef]

De Andrade, M.L,; Stedefeldt, E.; Zanin, L.M.; Zanetta, L.D.; da Cunha, D.T. Unveiling the Food Safety Climate’s Paths to
Adequate Food Handling in the Hospitality Industry in Brazil. Int. ]. Contemp. Hosp. Manag. 2021, 33, 873-892. [CrossRef]
WHO—World Health Organization; FAO—Food and Agriculture Organization of the United Nations. Food Safety Risk Analysis:
A Guide for National Food Safety Authorities; World Health Organization: Geneva, Switzerland; Food and Agriculture Organization
of the United nations: Rome, Italy, 2006.

Frewer, L. Risk Perception and Risk Communication about Food Safety Issues. Nutr. Bull. 2000, 25, 31-33. [CrossRef]

Marsola, C.d.M.; Cunha, L.M.; Carvalho-Ferreira, J.P.d.; da Cunha, D.T. Factors Underlying Food Choice Motives in a Brazilian
Sample: The Association with Socioeconomic Factors and Risk Perceptions about Chronic Diseases. Foods 2020, 9, 1114. [CrossRef]
Verbeke, W. The Emerging Role of Traceability and Information in Demand-Oriented Livestock Production. Outlook Agric. 2001,
30, 249-255. [CrossRef]

Dickinson, D.; Hobbs, J.; Bailey, D. A Comparison of U.S. and Canadian Consumers” Willingness to Pay for Red-Meat Traceability.
Econ. Res. Inst. Study Pap. 2003, 6.


http://doi.org/10.1126/science.3563507
http://www.ncbi.nlm.nih.gov/pubmed/3563507
http://doi.org/10.1017/S0140525X00003435
http://doi.org/10.1177/0963721414568341
http://doi.org/10.1108/IJCHM-09-2020-1030
http://doi.org/10.1046/j.1467-3010.2000.00015.x
http://doi.org/10.3390/foods9081114
http://doi.org/10.5367/000000001101293733

	Introduction 
	Materials and Methods 
	Research Question 
	Data Sources and Search Strategy 
	Selection of the Analysis Corpus 
	Eligibility Study and Data Extraction 
	Methodological Quality Appraisal 
	Synthesis 

	Results 
	Screening and Eligibility Results 
	BRICS Differences 
	Hazards and Motivators of Food Safety Perception 

	Discussion 
	Conclusions and Future Perspectives 
	References

