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An emerging risk results “… from a newly identified hazard to which a significant exposure may occur, or from an
unexpected new or increased significant exposure and/or susceptibility to a known hazard”. In the field of emerging
food and feed risks, expert knowledge elicitation methodologies represent important tools for identifying and
addressing data gaps associated with emerging risk identification, particularly under conditions of risk uncer
tainty and/or ambiguity. A systematic review was conducted to identify expert knowledge elicitation methods
which have been used in the context of emerging food and feed risks. The primary research questions were which
existing expert knowledge elicitation methodologies have been used to study emerging food and feed risks? and
what contexts or situations have been studied using expert knowledge elicitation methodologies in relation to
emerging food and feed-related risks? Three databases were searched: Web of Science Core Collection, Scopus,
and Google Scholar. Searches covered all studies published from 1998 onwards. A total of 59 studies were
included in the review following the application of the inclusion and exclusion criteria. Given the heterogeneity
of the included studies, a thematic analysis was applied to assess these papers in relation to the research
questions. There was no one expert knowledge elicitation method consistently adopted for the identification of a
specific type of emerging food and feed risk. Method triangulation was observed in 23 studies and was reported
to improve the validity of results in 15 of these. Most published research considered emerging risks associated
with societal controversy (“ambiguous risks”). Although the use of methodological triangulation appears to be
helpful in relation to understanding emerging food and feed risks, future research into the development of a
harmonised framework will enable the identification, processing, and evaluation of emerging food risks in a
systemic way which can facilitate comparative analysis and harmonise mitigation strategies to address emerging
risks and their drivers.

1. Introduction
1.1. Expert knowledge elicitation and emerging risks
An emerging risk can be defined as one that results ‘ … from a newly
identified hazard to which a significant exposure may occur, or from an
unexpected new or increased significant exposure and/or susceptibility
to a known hazard’ (EFSA, 2007). The identification of emerging risks,

and emerging drivers of these in the food and feed chain, is important if
consumers and supply chain stakeholders are to be effectively protected
from food safety risks. Identification enables the timely and effective use
of appropriate prevention or mitigation measures to protect public and
environmental health. When knowledge about emerging food risks and
issues is not available, expert judgments can be used to fill data gaps or
to identify areas where food and feed risks are most likely to occur.
Expert knowledge elicitation (hereafter referred to as expert
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knowledge elicitation) has been defined as ‘the drawing out of knowl
edge from one or more experts.’ Expert knowledge elicitation is a broad
field and includes asking experts for specific information (facts, data,
sources, requirements, etc.) or expert judgments about issues of rele
vance (preferences, utilities, probabilities, estimates, etc.),’ (EFSA,
2014a; Costa et al., 2016). An expert can be considered as an individual
whose knowledge is relevant to the issue at hand (EFSA, 2014a). In the
field of emerging food and feed risks, an expert can come from any
discipline involved in the food and feed chain. including those from
academia, industry, regulatory or policy-based backgrounds.
Emerging risks are characterised by uncertainty and/or ambiguity.
Uncertainty derives from the lack of data, or concerns over data clarity
and quality, and describes the level of experts’ confidence assessment
and the impact of a specific risk (EFSA, 2014a; Fischer et al., 2014; IRGC,
2017). Uncertain risks include the effects of future developments in food
systems such as biotechnology where experts cannot assess accurate
probabilities of a risk to human health (ICF and GfK. 2017; IRGC, 2017).
Ambiguity is associated with a “plurality of perspectives” on the risk.
Specifically, “beyond being complex and uncertain, systemic risks are
also a cause of ambiguity. This means that there are different legitimate
viewpoints from which to evaluate whether there are or could be
adverse effects and whether these risks are tolerable or even acceptable”
(Renn et al., 2011). “Ambiguity” acknowledges societal differences in
risk evaluation in relation to risk acceptability by (different groups)
(Camerer & Weber, 1992; Cerreia-Vioglio, Maccheroni, Marinacci, &
Montrucchio, 2013; IRGC, 2017; Renn et al., 2011). Some risks may be
judged unacceptable even if they are very small (Slovic, 2000) or relate
to social, economic, or ethical, rather than public health, impacts
(Dreyer et al., 2010, Kendall et al., 2018). Ambiguous risks exist where
societal controversies are present when potential hazards also have
potentially large benefits, or if ethical or economic issues emerge (e.g.,
as has been the case in relation to genetic modification or nanotech
nology applied to in food production, where there is societal demand for
risk evaluation) (ICF and GfK. 2017; IRGC, 2017).
Expert knowledge elicitation represents an important part of the
emerging risk identification process, being particularly useful for situ
ations where there are gaps in data, risk uncertainty or ambiguity, or
where evidence is not available via public information sources (EFSA,
2014a). Expert knowledge elicitation is also valuable in the identifica
tion of where or when risks may occur, or in understanding the drivers of
food and feed risks. Expert knowledge elicitation methods can also be
used to supplement other forms of collected data (Hoffmann et al.,
2007).

context-specific (characteristics of expert panel and setting consider
ations) appropriateness (EFSA, 2014a).
1.3. Relevance to emerging food and feed risks
Various factors need to be considered when deciding which expert
knowledge elicitation exercise to use (EFSA, 2014a; Fischer et al., 2014).
Given the increased prevalence of drivers of emerging risks (e.g., climate
change, changing dietary trends), more sophisticated scientific identi
fication processes, and resource limitations about extensive data
acquisition, expert knowledge elicitation may have an important role in
emerging food and feed risk identification. Guidance is required on when
to use which method to facilitate resource allocation, especially in
relation to risk assessment. In addition, both natural and social science
expertise may be needed to identify characterisation and profiling of the
broad range of emerging risks, their drivers, and potential impacts
(Kendall et al., 2018).
1.4. Research questions
This systematic review aimed to identify when to use which expert
knowledge elicitation method in the context of emerging food and feed
risks. Two primary research questions were identified.
(1) Which existing expert knowledge elicitation methodologies have
been used to study emerging food and feed risks?
(2) What contexts or situations have been studied using expert
knowledge elicitation methodologies in relation to emerging food
and feed-related risks?
Two secondary research questions were identified.
(3) What characteristics of expert knowledge elicitation methodolo
gies make them suitable for use given the ambiguity and/or un
certainty in relation to emerging food and feed safety risks?
(4) When is it is most appropriate to use each method identified in
relation to emerging food and feed safety risks?
2. Methods
2.1. Literature searching
Systematic review methodology was applied to identify relevant
studies for inclusion (Campbell Collaboration, 2014; Petticrew & Rob
erts, 2008). Three databases were searched in two different timeframes
(original:5.4.2018; revised:13.12.2019): Web of Science Core Collection
(WoS), Scopus, and Google Scholar. In line with standard practice, the
review has included an analysis of 20 years of published research
(Cabrini et al., 2018; Dechartres et al., 2011). Therefore, 1998 was
chosen as the year from which the searches were run. The first hundred
hits of each search (5.4.2018; 13.12.2019) were retrieved from Google
scholar to investigate the grey literature and minimise publication bias
(Haddaway et al., 2015). The search terms (Appendix 1) were based on
the typology for expert knowledge elicitation identified by Fischer et al.
(2014) and were refined after several trial searches and tailored to each
database. All search terms were included in the ‘topic’ (WoS) and ‘article
title, abstract and keyword (Scopus) sections of each database. Boolean
operators AND/OR were applied. Reference lists of included studies
were checked for relevant papers.
All search results were exported into EndNote before uploading into
the review management software Covidence (Veritas Health Innovation)
for screening. The results were sifted in a two-stage process according to
inclusion and exclusion criteria (Table 1). First, the full title and abstract
of all studies were read by a reviewer (EH). Two more reviewers (BC, ES)
then screened a third (33%) of the studies. Any differences were docu
mented and resolved through discussion. The full text of all included

1.2. Expert knowledge elicitation methodologies
Various methods are available to conduct expert knowledge elicita
tion, ranging from informal conversations and discussions to formalised
activities that follow a clearly defined methodology. Expert knowledge
elicitation exercises have been applied successfully in relation to food
and feed risks, with Delphi methodology, in particular, having been used
to elicit information about a range of issues in the food safety domain
(see inter alia Frewer et al., 2011; Rowe & Bolger, 2016; Wentholt et al.,
2010). In addition, expert knowledge elicitation exercises that provide a
quantitative assessment of probability have been commonly used within
the risk assessment process linked to emerging food and feed-related
risks (EFSA, 2014a).
Identifying which expert knowledge elicitation methodologies are
most appropriate for application in different policy development con
texts has been the focus of a previous review (Fischer et al., 2014). This
review suggested that the choice of method was frequently based on
pragmaticism (e.g., the geographic spread of expertise, nature of
expertise scope, and whether the purpose of the exercise was aimed at
policy decision making or informing policy. This is further reinforced by
EFSA guidelines on expert knowledge elicitation method selection based
on generic (expression and aggregation of expert judgments) and
2
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studies was then read and assessed for relevance by EH. Ten % of the
studies were then reviewed (BC, ES). Reviewers met in person before the
screening process to discuss study eligibility through defining inclusion
criteria, specifically those of experts and emerging risks. Subsequently,
less than 5% disagreement was recorded in the screening process in
Covidence. Given the high level of agreement between reviewers, it was
decided that no further checks were needed. An overview of the search
process can be found in the PRISMA flow chart (Moher et al., 2009;
Moher et al., 2016) in Fig. 1. Details of studies excluded at each stage are
available from the corresponding author (BC).

Table 1
Inclusion and exclusion criteria for the review.
Topic

Inclusion criteria

Exclusion criteria

Primary research
data
Research focus

Empirical research
reporting original data
Relates to food or feed
safety
Experts involved as study
participants

No empirical research
presented
Does not relate to food or feed
safety
Experts not included in the
research

Consultation, engagement,
or involvement in relation
to emerging risks
Methodological information
is provided
Results are presented

Consultation, engagement, or
involvement activities not
related to emerging risks
Methodological information is
not provided
Results are not presented, or
presented in insufficient detail
to answer the research
questions
Non-English language
Duplicate paper excluded

Expert
consultation or
elicitation
Relevance to the
research
question
Methodology
reported
Results

Language
Duplication

English language

2.2. Inclusion and exclusion criteria
Studies were selected based on the eligibility criteria (Table 1).
All empirical studies that use expert knowledge elicitation methods
in emerging food and feed risk contexts were considered relevant. In the
field of emerging food and feed risks, an expert can have expertise in any
discipline or stakeholder domain involved in the food and feed chain
including academic, industry, regulatory, or policy-based backgrounds.
The call for experts used to recruit experts within studies varied in line
with the broad range of emerging food and feed risks. The range of

Fig. 1. PRISMA flow diagram.
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recruitment strategies and the weighting linked to different types of
expertise meant that type of expertise could not be used as inclusion or
exclusion criteria. Studies that drew on citizen expertise were included
only if they also had an expert knowledge elicitation component. Studies
that consulted only citizens were excluded. Where any full-text articles
were unavailable (n = 12), efforts were made through contacting study
authors and through inter-library loans to obtain access (5 records were
excluded due to not being available).

Table 2
Definitions of expert knowledge elicitation methods and the number of studies
employing each method.

2.3. Data synthesis

Expert knowledge
elicitation method

Definition

Number of studies
(total number =
59a)

Survey

Collection of data from a sample of
individuals through their responses to
open, semi-open or closed questions
which can be postal, in person,
electronic, phone etc.
A multiple round process of surveying
a panel of experts to arrive at a
consensus. It involves multiple rounds
of questionnaires, aggregation, and
dissemination of responses after each
round. Experts can adjust their
responses based on anonymised
summaries between rounds.
A group expert knowledge elicitation
method through discussion and
activities, allowing for
multidisciplinary viewpoints and
sharing knowledge.
A method which describes how the
future is to be captured through
assessment of the impacts of different
driver(s), allowing a wide range of
possible forecasts to be generated
through recommended support
systems, modelling techniques, and
data sources.
A combined expert knowledge
elicitation method using interviews
followed by workshops to utilise
advantages of both group and
individual elicitation.
A combined elicitation method using
Delphi, scenarios, interviews and/or
workshops to elicit opinion of experts,
while also eliciting opinions of citizens
on the same topic through methods
including surveys and interviews.

19

Delphi

Given the diverse nature of expert knowledge elicitation methods
and associated research, a thematic analysis was undertaken. All peerreviewed articles were exported into NVivo v12 (QSR International,
1999), and a narrative analysis of the extracted information, following
ESRC Narrative Synthesis guidance (Popay et al., 2006) was conducted.
Data were coded using a thematic approach (Braun & Clarke, 2006;
Thomas & Harden, 2008), which explored the variations and relation
ships in the data.
A coding framework based on thematic synthesis (Thomas & Harden,
2008) was developed (EH). Differences in coding were found in 1 of the
10 studies included in scenario disadvantages analysis where 3 more
codes were suggested by the second reviewer. In 2/out of the total of 59
studies included in method suitability per emerging risk context, 1 addi
tional code was suggested by the second reviewer. Given the high level
of agreement between reviewers, it was decided that no further checks
were needed. The finalised coding framework was then validated by two
independent researchers (EH, BC) on five different randomly selected
papers, to check for consistency and ensure that all relevant information
was extracted.

Workshops

Scenario
development

Interviews →
Workshops

3. Results

Expert + Citizen
Elicitation

3.1. Type of expert knowledge elicitation method used
The expert knowledge elicitation methodologies were allocated to
one of six main categories: 1. Survey. 2. Delphi, 3. Workshops, 4. Sce
nario development, 5. Expert + citizen elicitation, 6. Interviews that
lead to workshops (interviews → workshops). Definitions of expert
knowledge elicitation methods and the number of studies employing
each method can be found in Table 2. Twenty-three papers triangulated
expert knowledge elicitation methodologies by applying more than one
expert knowledge elicitation method to elicit information about
emerging risks, including in relation to citizen elicitation.
Of the 59 papers reviewed; 23 studies employed method triangula
tion (Appendix 2). Thirty percent of studies published between 2000 and
2017 employed triangulation. Between 2018 and 2019, an increase was
observed, such that 55% of studies used method triangulation (Fig. 2).
Of these, 36% used survey, and 31% Delphi, methodology. The high
frequency of use of Delphi and survey methodology might be partly
explained by the existence of guidance documents referring to the utility
of these methods in relation to emerging food and feed risk identification
(EFSA, 2014a). In addition, as Delphi and surveys can be applied
“virtually”, the method might represent a cost and time-efficient means
of contacting experts. These methods are therefore potentially more
efficient in terms of data collection and analysis (Avella, 2016; Nayak &
Narayan, 2019; Williams & Webb, 1994).
The use of expert knowledge elicitation combined with citizen elic
itation increased over the assessment period, with two relevant studies
published between 2000 and 2009 and 5 studies between 2018 and
2019. Overall, the majority (50) of the studies were published after
2009, which may indicate an increase in a scientific publication asso
ciated with digitalisation, open access, and researcher demand, as well
as an increased academic and policy interest in expert knowledge elic
itation as a tool (Fig. 2). Exceptionally, publication rates dropped be
tween 2013 and 2017, (Fig. 2).

16

15

12

8

7

a
Due to triangulation of methods, the total does not reflect the studies
included in the review.

3.2. Classification of emerging risk
The emerging risk was classified into seven different categories
(Table 3). Microbiological emerging food risks were the most frequently
studied (n = 19). Exploration of new consumer trends, and food fraud,
increased after 2018 (Fig. 3).
3.3. Geographical context
Given that there are differences across the regions that affect
emerging food and feed risks (e.g., linked to cultural, political, and
climate change), the research papers were classified into covering expert
knowledge elicitation within six different geographical regions (Table 4;
Appendix 3). Fifty-two percent were focused on emerging food and feed
risks located in Europe.
To explore whether the greater number of European studies identi
fied was an artifact of the definition of emerging food safety risk pro
vided by EFSA, we identified the 29 countries globally where English is
the primary or a (de facto) official language. How national Food Safety
Authorities described and addressed what EFSA refers to as ‘emerging
food and feed risks’ was identified through a review of relevant policy
documents. A variety of terminologies were used to describe emerging
food and feed risks. These include: ‘Emerging Issues’ or ‘Emerging food
safety risks’ (Australia, New Zealand, Canada); ‘Emerging triggers’ or
‘on the horizon triggers’ (United States of America); ‘Food safety risk’
(Bahamas; Jamaica; Grenada); ‘emerging foodborne hazards’ and
4
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Fig. 2. Different expert knowledge elicitation methodologies applied between 2000 and 2019.

risk as a function of the probability of an adverse health effect and the
severity of that effect, consequential to a hazard(s) in food’ (FAO and WHO,
2019b). There is, therefore, an inconsistency between CAC and EFSA in
how they communicate ‘emerging issues’ and ‘emerging risks’ respec
tively. Only the Codex Strategic Plan refers to ‘emerging issues’ or ‘ho
rizon scanning’.
Lack of consistent terminology may hinder future cooperation of the
countries in emerging food and feed risk identification. There is a need
for development, standardisation, and international use of terminology.
This is in line with Goal 4 of CAC strategic plan 2020–2025 to ‘Facilitate
the participation of all Codex Members throughout the standard-setting
process and specifically goal 4.3 to ‘Reduce barriers to active partici
pation by developing countries’ (FAO and WHO, 2019a).

Table 3
Types of emerging risk included in the studies.
Type of
emerging food/
feed risk

Description of theme

Total
number of
included
studies =
59

Example
publication*

Microbiological

Viral food-borne
diseases, norovirus,
and Zoonotic diseases.
Study contained more
than one driver of
emerging risk/or
focused on food safety
in general
A food risk has which
emerged because of
climate change or
which was addressed in
climate change policy
GMO, nanotechnology,
novel technologies
applied to food
production
Emerging risks such as
mycotoxins/fungus and
protozoans as marine
biotoxins
Consumers’ risk and
trust perceptions of risk
and trust and how these
shape consumer trends
Intentional
substitution, dilution or
addition to a product or
raw material, or
misrepresentation of
the product or material,
for the purpose of
financial gain

19

Crovato et al., (2017)
- Viral foodborne
diseases, norovirus
Baert et al., (2012) –
Safety of national
and international
supply chains

General

Climate Change
and
Environment
New Process or
Technology
Toxins

New Consumer
Trend
Food Fraud

21

11

3.4. Ambiguity and uncertainty

Golcher et al., (2018)
- Agriculture in
global climate
change policy

11

Flari et al., (2011) –
Nanotechnology in
food

10

Kandhai et al.,
(2011) - Mycotoxins

4

DeBoni et al., (2019)
– Italian Halal food

2

Kan and Samson
(2018) – Tainted
Milk

To examine what risk contexts or situations have been studied using
expert knowledge elicitation, each study’s geographical context was
identified along with whether they examined uncertainty or ambiguity
associated with an emerging food and feed risk issue (Table 5). Whether
ambiguity and/or uncertainty linked to each expert knowledge elicita
tion method was examined (Table 6).
Differences between studies examining uncertainty and/or ambigu
ity were identified in terms of the expert knowledge elicitation method
they employed (Table 6). The issue of ambiguity was most frequently
examined in the literature (56 studies). Uncertainty examined in com
bination with ambiguity was investigated in 13 studies. Finally, issues of
uncertainty in isolation were less frequently assessed (11 studies).
Different expert elicitation methods tended to be applied to assess
uncertainty compared to ambiguity in relation to risks (Table 6). It is
important to note that most methodologies were applied to reduce
ambiguity in relation to risk. Most methods applied in relation to this
acknowledged the need for a “narrative” description of the risk issue,
including societal controversy about whether the risk was indeed a
concern, in order to understand conflicting perspectives. The issue of
uncertainty was less frequently investigated using expert elicitation
methodologies, perhaps because it can be reduced through the appli
cation of additional rigorous scientific assessment methodologies (Ta
bles 5 and 6, Appendix 5).

*Please see Appendix 14 for the reference list of included studies.

‘known and unanticipated food-borne hazards’ (Singapore). All coun
tries not explicitly stating a phrase or term describing emerging food and
feed risks are members of the Codex Alimentarius Commission (CAC). In
this case, common terminology includes: ‘emerging food safety issues’ or
‘emerging food safety, quality, and related issues or ‘emerging and
critical issues’ or ‘emerging issues’ or ‘emerging global trends and issues
related to food safety (Appendix 4; FAO and WHO, 2019a). CAC defines

3.5. Classification of drivers of emerging risk
EFSA (2014b) defines drivers as issues that can act as amplifying or
attenuating modifiers of effect on the onset of emerging risks shaping
5
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Fig. 3. Timeline of number of studies focused on different emerging food and feed risk between 2000 and 2019.

→ workshops), with the Need to include a wider group of experts (12
studies; surveys, Delphi, workshops, scenarios) and Linguistic/languageinterpretation issues (11 studies; surveys, Delphi, workshops, scenarios)
(Table 7, Appendix 10-11).
Workshops were most associated with “disadvantages” unless these
were used in combination with another method such as research elic
iting citizen views or interviews with citizens or experts (“triangula
tion”). Other issues identified related to sampling bias in terms of
participants’ expertise (which could be controlled by the use of survey
methodology). Other disadvantages identified included those relating to
the transparency of the process, including in relation to how data were
recorded, interpreted, and subsequently shared (which could conflict
with the need to make sure expert responses were anonymous and the
need to consult experts more broadly in geographical terms).
Advantages provided by expert knowledge elicitation included that
they were an excellent Tool for prediction, synthesis, and reporting of
emerging risks (25 studies; and in relation to all methods used, except
expert + citizen elicitation), allowed for Legitimization of decision making
(19 studies and in relation to all methods used) and that Triangulation
improves the validity of results (15 studies; Delphi, Expert + citizen elic
itation and interviews → workshops), Improve dialogue and information
flow and finally, they are a tool for Risk factor evaluation and information
gathering in the absence of empirical data (12 studies; Delphi, workshops,
scenarios). Expert + citizen elicitation was the only method that did not
describe a Tool for prediction, synthesis, and reporting of emerging risks as
an advantage associated with the method. It was also associated with
fewer advantages in comparison with the other methods. Delphi and
interviews → workshops were associated with more of the advantages in
comparison with the rest of the methods. Only surveys, workshops, and
scenarios were not associated with Triangulation improves the validity of
results, suggesting that the use of multiple methods could be advanta
geous, Indeed, triangulation was described as an advantage in relation to
Expert + citizen elicitation, Delphi, and interviews → workshops
(Table 8; Appendices 10-11).
Delphi, survey, and workshop methodologies appear to be suitable
for use with heterogeneous/multidisciplinary groups, with the meth
odologies being efficient in achieving consensus and prediction, syn
thesis and reporting of emerging risks. However, the consensus in Delphi
has been criticised as ‘a diluted best opinion’ and together along with
workshops has been criticised based on the validity of the results, expert
sampling bias, lack of transparency in terms of the elicitation process,
and concerns about participant anonymity (Hanafin, 2004). The need
for complementary research and method triangulation to increase val
idity has been raised in association with Delphi methodology. Inputs
from a wider spectrum of stakeholders and greater participant numbers
to address data gaps and to enable identification of experts’ conflicting
values and priorities was also identified as important, especially in the
context of potentially transboundary risks, as was the need for more
effective ways to share information and develop simulation models
about potential impacts (Tables 7 and 8; Appendices 10-11).

Table 4
Geographical context of the published studies.
Geographical context

Number of included studies (total number = 59)

Europe
North America
Multiple regions/Globala
Oceania
South America
Asia

31
9
9
4
1
3

a

More than one region covered.

their frequency or magnitude. Therefore, expert knowledge elicitation
methods help identify drivers to enable the long-term anticipation of
emerging risks (EFSA, 2014b). Six classifications of drivers of emerging
food and feed risks (and their subcategories) were identified: These were
Globalisation (Spread Production of emerging toxins, Global Supply
Chain, Food Security, EU expansion, Global collaboration - Food Safety),
New Science and Novel Technology (Novel Foods-Processes, Nano-tech
nologies, Ethics), Human Behaviour (Consumer Trends, Potential Bene
fits & Harms), Climate Change and Environment (Chemicals from human
activity, Disturbance of ecological balance, Spread of emerging toxins),
Socio-economic and General. Specific elicitation techniques were not
associated with the drivers of Human Behaviour or New Science and
Technology. Globalisation was associated with all the elicitation
methods identified (Appendices 6-7).
3.6. Method-context appropriateness
To explore the appropriateness of different methods across different
contexts, in relation to ambiguity and/or uncertainty in relation to
emerging food and feed safety risks, the frequency of methods used for
different contexts was explored (Appendices 8-9). The advantages and
disadvantages of each study were then assessed to gauge methodological
suitability (Appendices 10-11). Finally, a cross-sectional analysis of the
disadvantages and advantages of expert knowledge elicitation methods
was conducted (Tables:7-8).
All expert knowledge elicitation methodologies were used in relation
to the categories of Toxins and General risks with workshops and surveys
being most frequently used (Appendix 9). Most methodological cate
gories were used to examine Microbiological risks, with expert + citizen
elicitation being an exception. Climate Change and Environment were
assessed using all methods except surveys Most investigations into New
Processes or Technologies used Delphi and/or workshops.
The primary disadvantages of expert knowledge elicitation methods
were Conflicting values and priorities (23 studies; and in relation to all
methods used) Issues of validity regarding the lack of consensus of spe
cific approaches (19 studies; Delphi, workshops, scenarios, expert +
citizen elicitation) followed by concerns about Sampling bias (12 studies;
Delphi, workshops, scenarios, expert + citizen elicitation and interviews
6
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Table 5
Ambiguity and/or uncertainty in relation to emerging food and feed risks against geographical region.
Author.,* Year

Geographical region

Alger et al., 2013

U.S., North America

Allen et al., 2019

Mediterranean area, Europe

Anderson et al.,
2010
Ashwell et al., 2010

International

x

UK, Europe

x

Baert et al., 2012
Boase et al., 2019

Belgium, Europe
UK, Europe

Bracke et al., 2008

Europe and North- America

x

Brunori et al., 2017

Europe

x

Burger et al., 2001
Chamorro et al.,
2012
Cox et al., 2012

U.S., North America
Spain, Europe

x
x

Canada, North America

x

Crovato et al., 2017

Europe

x

Cuthbertson et al.,
2019
De Boni et al., 2019

Australia

x

Italy, Europe

x

Donaldson et al.,
2019
EFSA, 2012
European Food
Safety, 2007
Flari et al., 2011

UK, Europe

Freidheim and
Reve, 2019
Gervelmeyer et al.,
2008
Golcher et al., 2018
Gustafson et al.,
2005
Gustafson et al.,
2014
Gustafson et al.,
2018
Hagemann et al.,
2009
Hartmann et al.,
2018
Häsler et al., 2019

International

Hebinck et al., 2018
Hegelund and
Sorensen, 2007
Hernandez-Jover
et al., 2011
Hoffmann et al.,
2007
Ingram et al., 2013
Kan and Samson,
2018

Uncertainty

Ambiguity

Emerging food or feed risk issue

x

Examination of principles underlying dietary exposure assessments for substances added
to human food and opinions about current methods applied
Assessment of the sustainability of food systems and diets at a subnational level adapted
to the context of the Mediterranean area.
Identification of critical virologic characteristics for zoonotic influenza and for the
emergence of a potentially pandemic strain.
Reviewing evidence for the relative contributions of two sources, dietary vitamin D
intake and skin exposure to UVB rays from sunlight, to vitamin D status.
Measurement of the perceived pressures associated with the Belgian food supply chain.
Identification of incorrect beliefs about health risks and lack of knowledge about the
relative environmental benefits of different shellfish and exploration of the degree to
which these misunderstandings and knowledge gaps may influence consumption
intentions.
Validation/rating of hazards from an existing animal welfare risk assessment developed
by EFSA.
Identification of potential risks, opportunities and likely future developments and
challenges for European agriculture and the research and innovation system supporting
the sector.
Resolving controversies involving health benefits versus the risks from consuming fish
Identification of trends in meat consumption in Spain and the main innovations that
should be of interest to industry in the sector.
Assessment of the risk of emergence or re-emergence of infectious diseases in Canada
associated with climate change.
Identification of risky behaviours in the entire supply chain associated with bivalve
molluscs.
Identification of current and emerging risk management and practices in Oceania,
including food issues.
Investigation of trends and prospects for the development of the halal market for Italian
foods
Utilisation of supply chain mapping by actors in the UK food system to anticipate
problematic futures.
General emerging food and feed risk identification
General emerging food and feed risk identification.

x

x

x

x

x

Europe
Europe

x
x

International

x
x

Europe

x

International
U.S., North America

x
x

Chile, South America

x

Tennessee, Alabama, Georgia, and
Kentucky, North America
Denmark, Europe

x

x

x

x

Switzerland, Europe

x

Denmark, the Netherlands,
Norway, and Switzerland
Burkina Faso, Netherlands, Italy,
Tanzania
Denmark, Europe

x

Australia

x

U.S., North America

x

UK, Europe
China, Taiwan -Asia

Kandhai et al., 2011

Europe

Karmaus and
Krisham, 2018

U.S., North America

Experts’ priorities for safety of nanotechnology-enabled food products and key criteria in
determining the safety of such products.
Assessment of risks and uncertainties around future developments associated with the
Ocean Economy
Development of a community reporting system for foodborne outbreaks.
Agenda setting and problem framing associated with tropical agriculture.
Identification of factors important to infectious salmonella anaemia outbreaks in salmon
farms.
Weighting risk factors predictive of ISA virus (ISAV) introduction or spread between
Atlantic salmon barrios in Chile.
Identification of plausible routes and risks of pathogen transmission in the 2017 H7N9
avian influenza outbreak
Identification and comparison of understandings of risks of GMO between experts and
consumers.
Examination of experts’, producers’, and consumers’ prioritisation of control activities
for 28 hazards related to food and other everyday items.
Assessment of the adoption of recommended standards and best practice for surveillance
(including risk-based approaches) in Europe.
Policy development for the rural sector, Burkina Faso

x
x

x

Identification of health and welfare problems associated with Danish organic egg
production.
Evaluation of the likelihood of exotic disease detection with current passive disease
surveillance activities for pigs at sale yards and abattoirs in eastern Australia.
Identification of broad categories of U.S. foodborne illnesses caused by nine pathogens.
Identification of priority research questions with a focus on the UK food system
Examination of the politics of food and risk in China–Taiwan relations using the export of
tainted milk products from China to Taiwan in 2008as an example, and implementation
of the Cross-Strait Economic Cooperation Framework Agreement.
Selection of indicators in an identification system for the occurrence of emerging
mycotoxin hazards in wheat supply chains.
Quantification of uncertainty and contextualisation of the amount of chemical detected
with a threshold of toxicological concern to determine significance

x
x

x

(continued on next page)
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Table 5 (continued )
Author.,* Year

Geographical region

Uncertainty

Ambiguity

Emerging food or feed risk issue

Kato-Nitta et al.
(2019)
Kendall et al. (2018)

Japan, Asia

x

x

International

x

Kretzschmar et al.,
2011
Linskens et al., 2018

Europe

x

U.S., North America

x

Llarena-Reino et al.,
2015
Longhurst et al.,
2019

Europe

x

Investigation of expert and lay perceptions of food applications of gene editing compared
with genetic modification and conventional breeding techniques
Identification of the relationship between the drivers of existing and emerging food
safety risks, to facilitate their control and mitigation, and to provide the basis for further
international policy integration.
Identification of the most important and currently discussed organic food processing
safety issues.
Identification of highly pathogenic avian influenza outbreaks, co-circulating HPAI and
low pathogenicity avian influenza.
Risk assessment of parasites in fishery products by the European Food Safety Authority.

UK, Europe

x

Parker et al., 2012

Australia and New Zealand

x

Pretty et al., 2010

UK, Europe

x

Racicot et al., 2018

Canada, North America

x

Rodriguez-Ortega
et al., 2018

Mediterranean area, Europe

x

Soon & Saguy, 2017

UK, Europe

x

Spink et al., 2019
Steele et al., 2018

International
Australia

x
x

van Boxtael et al.,
2013
van der Fels-Klerx
et al., 2000
van der Fels-Klerx
et al., 2002
van der Fels-Klerx
et al., 2009
van der Fels-Klerx
et al., 2010
Van Asselt et al.,
2010
Van Asselt et al.,
2011
Wentholt et al.,
2010
Wentholt et al.,
2012

Europe

x

Netherlands, Europe

x

Netherlands, Europe

x

Europe

x

Netherlands, Europe

x

Zhang and Wang
(2019)

China -Asia

Netherlands, Europe

x

Netherlands, Europe

x

International

x

Appraisal of the acceptability of necessary changes to legislation of food wastes as reused
resources in the circular bioeconomy, including wastes to be valued, reused and
marketed.
Assessment of the potential for a new or emerging disease of livestock to adversely affect
humans via consumption or handling of meat products, to understand risks and
uncertainties and implement appropriate risk management and communication.
Identification of the 100 most important questions for global agriculture using a horizonscanning approach to inform decision making and guide policy makers in the future
direction of agricultural research priorities and policy support.
Identification and evaluation of the importance of food safety-related risk factors that
could be included in a risk assessment model.
Quantification of the effect of beneficial agricultural practices on ecosystem service (ES
delivery), and development apply a generic framework of management-based payments
for ES.
A farm food safety risk assessment tool for fresh produce and salmon farms was
developed and the Delphi-based approach was utilised to identify and aggregate the
opinions of experts on the food safety hazards and diseases faced on the farms
Clarification and harmonisation of commonly used food fraud and related terminology.
Identification of key knowledge, attitudes, and practices (KAPs) of general practitionerss
and veterinarians that would be consistent with a One Health approach to zoonoses;
determination priorities for future surveys with Australian GPs and veterinarians to
identify important gaps that impede effective diagnosis and management of zoonoses.
Food safety issues were ranked using a scoring approach according to perceived
importance from a stakeholder type point of view.
Quantification of expert opinion on risk factors for clinical bovine respiratory disease
(BRD) in dairy youngstock in The Netherlands.
Protocol for a formal expert judgment process using a heterogeneous expert panel aimed
at the quantification of continuous variables
Conceptual development of an identification system for emerging mycotoxins in
European feed and food supply chains of wheat.
Selection of the most important indicators for early identification of re-emerging
mycotoxins in wheat, maize, peanuts and tree nuts.
Evaluation of the critical factors for a relatively novel product on the Dutch market
(compared to a traditional counterpart).
Development of a pro-active emerging risk system for biofuel by-products

x

x

x

Europe

Identification and mitigation of emerging food risks, and barriers to emerging risk
identification and prevention with international experts.
Identification of drivers that may influence the incidence of emerging infectious animal
diseases and a research needs on emerging infectious diseases of livestock in Europe with
European experts.
Examination and comparison of Chinese nanotechnology researchers’ perceptions of
specific benefits and risks of nanotechnology with those of the Chinese public.

x
x

x

*Please see Appendix 14 for the reference list of included studies.

3.7. Ethical and legal issues
Table 6
Ambiguity and/or uncertainty per expert knowledge elicitation method.
Ambiguity and/or uncertainty
in relation to emerging food
and feed risks/Expert
knowledge elicitation method

Uncertainty

Ambiguity

Uncertainty and
Ambiguity

Total
studies: 8

Total
studies: 55

Total studies: 13

Surveys
Delphi
Workshops
Scenarios
Interviews → Workshops
Expert + Citizen Elicitation

1
2
4
1
1
0

15
15
9
7
5
4

4
1
2
2
1
3

Ethical concerns were identified in 27 studies and legal issues in 52
studies. These were further classified into 13 themes each to enable
comparison across methodologies (Tables 9 and 10; Appendices 12-13).
A range of ethical and legal concerns, relevant to different topics,
research practices, and methods was reported. The number of ethical
and legal issues associated with the different methods are proportionate
to the number of studies analysed (Table 11). Exceptionally, 86% of
expert + citizen elicitation studies reported ethical issues to be of
concern, and 83% of studies involving scenarios reported legal issues as
relevant.
The most reported ethical issue was Lack of accountability -Trans
parency versus anonymity - Competing values (13 studies) with only expert
+ citizen elicitation not reporting this. Other common ethical issues
8
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Table 7
Cross-sectional themes identified in relation to elicitation methodology method’ disadvantages.
Issues of method suitability. Cross-sectional themes in method
disadvantages.

Surveys

Issues of validity
Sampling bias
Sample Size bias
Need for a wider group of experts
Linguistic-Interpretation issues
Conflicting values and priorities
Difficulty in accessing - recording sufficient data
Need for development of information sharing system- simulation model
Need for International Collaboration
Time-consuming
Need for Accountability or Transparency versus Issues of Anonymity

x
x
x
x
x
x
x

Delphi

Workshops

Scenarios

x
x

x
x
x
x
x
x
x
x
x

x
x

x
x
x

x
x

x

Interviews
→Workshops

x
x

x
x

x
x
x

Expert and Citizen
Elicitation

x

x

x
x

Table 8
Cross-sectional themes in method advantages.
Issues of method suitability. Cross-sectional themes in method
advantages.

Surveys

Improved dialogue and Information flow
Risk factor evaluation and information gathering in the absence of
empirical data
Tool for prediction, synthesis, and reporting of emerging risks
Legitimise Decision Making - Guide Policymaking
Consensus Reaching
Triangulation of method leads to valid results
Study of risk perceptions
Study of risk drivers

x
x
x
x

Delphi

Workshops

Scenarios

x

x
x

x

x
x
x
x
x

x
x

x
x

x

Interviews →
Workshops

Expert and Citizen
Elicitation

x
x
x
x
x

x
x
x

x

Table 9
Codes under ‘Ethical Issues’ Theme.
Ethical issue per methodology (reported in 27/59 studies)
Interest in ethical food
Lack of accountability -Transparency versus anonymity Competing values
Power dynamics in the food chain - Food industry
capitalising on novel technologies, processes, due to the
added value of food ethics
Unintended Ethical Issues of technology integration
Ethical criteria should be included in assessments of food
development and farming
Ethical approval obtained
Consent obtained
Negative effects farming has on environment-Lack of a
regulatory framework for environmental consequences
of farming
Safe data
No incentives to participants
Ethical rearing of animals could lead to increased risk for
exposure and virus spread
Emotional responses from experts
Long-term cumulative exposure of additives on children

Survey
(Total: 19)

Delphi
(Total:16)

Workshops
(Total:15)

Scenarios
(Total:12)

Interviews →
Workshops (Total:
8)

Expert + Citizen
Elicitation methods
(Total: 7)

1
4

3
3

2
4

4
1

0
1

0
0

1

1

3

1

0

0

4
1

1
2

3
1

1
2

0
0

2
1

2
3
0

1
0
1

0
0
3

0
0
1

1
1
0

0
1
1

0
0
1

1
0
0

1
0
1

0
0
0

2
1
0

1
1
0

0
1

0
0

1
1

1
0

0
0

0
0

reported included, Unintended Ethical Issues of technology integration (11
studies), and Ethical criteria should be included in assessments of food
development and farming (7 studies) with only interviews → workshops
method not reporting these (Table 9; Appendix 12).
The most common legal issue of expert elicitation methods was
Informing decision making which was reported across all methods and in a
total of 31 studies. Other common legal issues identified included, Need
for international mechanisms for effective data sharing-International har
monisation of food safety standards & regulations (26 studies), and the
Need for the development of a regulatory framework (14 studies) with only
expert + citizen elicitation and scenario methods not reporting these,
respectively (Table 10; Appendix 13).
In summary, ethical and legal issues were not associated with a

particular expert knowledge elicitation methodology. The potential of
expert knowledge elicitation methods to increase transparency and help
legitimise decision making was an important issue, but not specifically
linked to particular expert elicitation methodologies. Overall, legislation
was identified as either a requirement or a barrier to emerging risk
identification with the respective code examples including the Need for
international mechanisms for effective data sharing and Legislation needs to
meet technical and organisational capacity to implement its provisions.
4. Discussion
This review sought to explore the use of expert knowledge elicitation
methodologies in relation to emerging food and feed risks, with a focus
9
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Table 10
Codes associated with the ‘Legal Issues’ Theme.
Legal Issues/expert knowledge elicitation methodology
(reported in 52/59 studies)
Informing decision making
Need for international mechanisms for effective data
sharing-International harmonisation of food safety
standards & regulations
Need for development of a regulatory framework
Legislation needs to meet technical and organisational
capacity to implement its provisions
Need to educate food industry to meet legal requirements
Changes in legislation influence food safety status
Need for a regulatory framework to address farm and
higher scale environmental impacts
Food certification
Legal system hampers the growth of food production and
export
Need for clear definitions and regulations of the separation
between authenticity terms
Lack of farm food safety risk assessment and HACCP
Need for regulations of Food Additives
Differential application of regulations for emerging food
and feed risk for non-exported foods

Survey
(Total: 19)

Delphi
(Total: 16)

Workshops
(Total:15)

Scenarios
(Total:12)

Interviews →
Workshops (Total:
8)

Expert + Citizen
Elicitation methods
(Total: 7)

11
6

4
7

6
6

5
6

2
1

3
0

2
3

7
3

2
3

0
1

1
0

2
0

1
3
0

2
0
2

1
1
1

1
2
1

0
1
0

0
1
1

0
0

3
1

1
3

0
1

0
0

0
0

2

1

1

1

0

0

1
1
0

1
2
1

0
1
0

1
0
0

0
0
0

0
0
0

method triangulation. The increase in triangulation could be due to the
increased recognition of the complementarity of different methods in
more effectively addressing the same research question. Increased
triangulation might also be explained by the increased publication
volume reported in 2018–19 potentially linked to digitalisation pub
lishing, open access, and researcher demand, as well as an increased
academic and policy interest in expert knowledge elicitation as a tool to
identify and prioritise drivers for emerging risk monitoring and identi
fication in the domain of biological hazards.
The systematic review also identified that the use of citizen science
methods was becoming more frequently triangulated against expert
knowledge elicitation exercises, potentially because emerging risk fields
investigated by this combined method are characterised by high ambi
guity in terms of controversies, ethical issues, and the potential for
hazards to coexist with benefits (e.g., In relation to nanotechnology and
genetic modification). Therefore, eliciting a plurality of perspectives on
the risk, through combined expert and citizen methods can be pur
poseful. However, further research is required to understand the optimal
elicitation methods to use in relation to ambiguous emerging (food)
risks.
The available literature has highlighted the importance of the in
clusion of multi-disciplinarity skills in the heterogeneous expert panels,
as well as the need to widen the pool of stakeholders included in panels
numerically and across different sectoral perspectives. Increased use of
digital technology to reach disparate groups may help to facilitate this,
particularly as the global pandemic of Covid 19 has increased familiarity
with digital interactions (Vargo et al., 2020).
Most of the studies included in the review were conducted within
Europe. The over-representation of European research may be due to
European countries aiming to align responses to emerging risks linked to
their different food safety authorities to EFSA strategy. International
differences in the language and terminology used to describe emerging
risks may also influence ident cation of expert knowledge elicitation
methodologies applied to emerging food risks, suggesting the need for
more consistent terminology to be used internationally. This is partic
ularly salient given the global or transboundary nature of many
emerging risk drivers, and the global and integrated nature of many
foods and feeds supply chains. The need to harmonise risk assessment
terminology has been previously highlighted by food safety standardsetting organisations, EFSA, International Plant Protection Conven
tion, and the Food Agriculture Organisation and World Health Organi
sation (EFSA, 2012; FAO, 2019; FAO and WHO, 2017). This

Table 11
Number of ethical and legal issues arising by methodology.
Number of issues raised by method
Surveys (Total: 19)
Workshops (Total: 15)
Delphi (Total: 16)
Scenarios (Total: 12)
Interviews → Workshops (Total: 8)
Expert þ Citizen elicitation (Total: 7)

Ethical

Legal

n

n

9
10
8
7
5
6

10
10
12
10
4
4

on when to use different methods in the context of emerging food and
feed risks.
Different methods were found to have been used in relation to
emerging food and feed risks: These include surveys, Delphi, workshops,
scenario development, and interviews combined with workshops. In
addition, we identified a new methodological approach to expert
knowledge elicitation where the opinion of experts is elicited together
with the opinion of citizens. Although the target of research remained
expert elicitation, a subset of the papers reviewed employed citizen
elicitation together with expert elicitation. We consider this noteworthy
as the emerging risk fields investigated by combined expert + citizen
elicitation tend to be characterised by societal controversy, disagree
ment as to whether the issue represents an ambiguous risk issue as has
been the case in risk assessment of some emerging food technologies,
such as gene-edited crops (Kato-Nitta et al., 2019), nanotechnology
(Zhang & Wang, 2019) and second-generation novel foods (Hagemann
& Scholderer, 2009). This is consistent with the well-established and
documented incorporation of citizens in policy and governance of food
technoscience innovations, such as genetic modification (Horlick-Jones
et al., 2007; Lezaun & Soneryd, 2007). Combining expert + citizen
elicitation methods might therefore be relevant to the process of
emerging food and feed risk identification as research has shown that
incorporating and reconciling experts’ and citizens’ competing per
spectives serves to both acknowledge citizens’ role as information sys
tems and alleviate public mistrust in risk management scientific
processes and their respective regulatory institutions (Horlick-Jones
et al., 2007; Lezaun & Soneryd, 2007; Rowe & Frewer, 2004; Frewer &
Salter, 2002; Frewer, 1999).
However, a shift was observed in recent years towards research that
has used multiple elicitation methods to validate outputs through
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recommendation is in line with Goal 4 of CAC strategic plan 2020–2025
to ‘Facilitate the participation of all Codex Members throughout the
standard-setting process. (FAO and WHO, 2019a). Notably, the review
by Fischer et al. (2014) also identified several different terms used to
describe expert knowledge elicitation itself, such as consultation,
involvement, engagement, participation, and perception, and these were
used without consistency in different research activities (Fischer et al.,
2014).
An increase in the number of different risk drivers has been studied in
recent years, reflecting the changing nature of emerging risks, scientific
recognition that risk drivers may originate in both the natural and social
spheres, and use of a broader definition of what is considered a
considered risk, (e.g., consumer trends and food fraud). In line with this,
there is increasing recognition of data gaps in relation to emerging food
risk identification, and the need to apply expert knowledge elicitation to
fill these gaps. At the same time, these clusters of drivers of emerging
risks present an opportunity for the development of better risk sensing
mechanisms for real-time identification of emerging risks which can be
subsequently monitored, and prevention and mitigation strategies
enforced. For example, this might include mining social media for
emerging risk trends and issues in real-time, which can then be used to
trigger a formal expert knowledge elicitation assessment. EFSA (2014b)
further emphasizes the potential use of identified drivers for emerging
risks serving as the basis of focused data searches for food security
authorities.
One finding was the increased emergence of ethical ‘risks’ both in
relation to the supply chain, and methodological issues (e.g., in relation
to citizen science). Ethical issues should be formally addressed in expert
knowledge elicitation as a default activity unless there is evidence that
they are not necessary. An additional issue that needs to be recognised is
the potential application of expert knowledge elicitation methods to
increase transparency and contribute to the legitimization of decisionmaking.
The justification for the choice of methods in different emerging food
and feed risks was not well expressed in published research. Analysis of
the various advantages and limitations in this review indicated that the
limitations of some methods might be countered by the advantages of
others. The need for method triangulation and a harmonised model and
framework that will enable the identification is needed to “balance”
different expert knowledge elicitation methods. To some extent, this is
reflected by the increased use of triangulation in the published research.
Further research is needed in relation to a systematic comparison of
different expert knowledge elicitation methods against different
emerging food and feed issues, in particular an assessment of the reli
ability of different methodologies in terms of their predictive capacity.

a more coherent and systematic approach to expert knowledge elicita
tion to be adopted. Finally, the analysis of strengths and constraints of
expert knowledge elicitation methods is limited by the small number of
studies included in the review and should be further considered in future
analyses.
5. Conclusion
This review sought to explore the use of expert knowledge elicitation
methods in the context of emerging food and feed risks.
A broad range of different (quantitative and qualitative) methods
were identified as having been used in relation to emerging food and
feed risks, with a shift in recent years towards more deterministic
methods, and increased use of combined expert and citizen elicitation.
No single expert knowledge elicitation method was identified as being
most efficacious for examining emerging food and feed risk in the con
texts of the analysis. The need for method triangulation and a
harmonised model and associated framework to enable the identifica
tion, processing, evaluation, and corresponding strategy to address
emerging risks and their drivers was identified. Researchers should take
into consideration the strengths/limitations of expert knowledge elici
tation methods and the context of emerging risk in terms of ambiguity
and uncertainty when deciding on the most appropriate method or
combination of methods to use, although selecting appropriate methods
for identifying ambiguous emerging risks was particularly problematic.
A more consistent language for use describing emerging food and feed
risks across national and regional boundaries is needed to harmonise
expert knowledge elicitation across spatial and temporal contexts.
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4.1. Limitations of the research

Appendix A. Supplementary data

First, the results of the systematic review require contextualisation.
Not all the included studies related to emerging food and feed risk
identification as such, but, for example, may have included the devel
opment of a strategic research agenda to identify such risks or an
analysis of how best to develop analytical methods to identify such risks.
These have been included in the systematic review as the topic of
analysis was emerging food and feed safety risks, albeit not specific
hazard occurrence events. Second, the range of emerging food and feed
safety risks was not inclusive of all the potential drivers and classifica
tions of emerging food and feed safety risks, with the caveat that this will
always be a limitation of this type of review, and emerging risks by
definition may not have precedents in terms of previous occurrence,
identification, or scientific assessment. Third, within the published
research, there were considerable differences between expert opinions
as to what should be considered as an emerging risk. Furthermore,
expert definitions may have not aligned with institutional definitions.
Agreeing on a common terminology that can be accessed and used by
institutions, experts, and stakeholder in different countries would enable

Supplementary data related to this article can be found at https://
doi.org/10.1016/j.foodcont.2022.108848.
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