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Abstract

Background: Healthy and sustainable diets need to be adopted to reduce the negative impact of food consumption
on human and planetary health. Food systems account for a third of greenhouse gas emissions. “Dietary Patterns for
Health and Sustainability”is a World Health Organization (WHO) project that aims to build consensus among interna-
tional food, health, and sustainability experts and policymakers on how to conceptualise healthy and sustainable diets
and on the actions and policies that could be implemented in the WHO European Region to promote these diets.

Methods: A qualitative study among European food, health, and sustainability experts and policymakers to elicit
their views on multiple dimensions of food sustainability and health was carried out using a three-phase process,
including semi-structured interviews, a Nominal Group Technique, and focus groups during a participatory WHO

workshop held in Copenhagen. Thematic analysis was used to analyse the three data sources.

Results: The workshop resulted in a shared understanding of the interconnected components of sustainable healthy
eating habits. As a result of this understanding, a variety of potential solutions were identified, including actions across
different policy domains, tools, strategic guidelines, needs, and pathways for sustainable healthy diets. The pathways
included the need for a multi-stakeholder approach, as well as the simultaneous execution of an aligned and coher-
ent mix of policies at the local and national levels.

Conclusions: The prioritised actions should be aimed at helping government policymakers promote sustainable
healthy diets and make decisions on improving dietary patterns for citizens'health and wellbeing in line with the
United Nations Sustainable Development Goals in the European Region.
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Background

The notion of planetary health implies that the health of
the global population depends on the health of the envi-
ronment [1, 2]. Indeed, the environmental impact of food
systems has been widely studied. Dysfunctional food sys-
tems are one of the main causes of environmental deg-
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from the different phases of the food supply chain, from
production to consumption, including food waste [3-5].
Food and the food system are therefore of major signifi-
cance when it comes to tackling climate change.

At the same time, climate change threatens public
health and presents many challenges, such as reduced
food and water security, increased heat-related mortality,
vector- and water-borne diseases, extreme environmen-
tal events, and natural disasters [6]. Moreover, dietary
patterns with high intakes of meat and meat products,
fat, salt and sugar are associated with an increased risk of
noncommunicable diseases (NCDs) [7]. In the diet—envi-
ronment-health Syndemic trilemma, there is a profound
interrelation between climate change, food produc-
tion and consumption, and the health of the population
(e.g., the double burden of malnutrition, overweight and
obesity, and other prevalent NCDs like cancer, diabetes
and cardiovascular diseases) [8—11] in different socio-
economic settings on a global scale [5]. A shift towards
healthier and more sustainable diets is an imperative for
the planet and its population [12].

Broad scientific consensus exists regarding the dietary
patterns that the European population should adopt in
order to improve its health and sustainability [13]. This
means an increase in the consumption of plant-based
foods (fruit, vegetables, whole grains, legumes, nuts,
and seeds), and the reduction of processed and unpro-
cessed red meat, dairy, and sugary products [5, 13, 14].
As early as 2009, the WHO highlighted the beneficial
public health role of reducing the consumption of animal
products, particularly in certain parts of the world [15].
Many foods that protect human health often have a lower
environmental impact [16]. However, in order to make
food systems healthy and sustainable, while supplying the
entire population without exceeding planetary bound-
aries, multi-strategy solutions must be put in place.
Dietary changes will be necessary, as will significant
reductions in food loss and waste, and improvements in
production practices [4, 5, 17, 18].

In the literature, the dietary and food system changes
necessary to reduce the environmental impact of food
in the European context have been widely studied. How-
ever, while several evidence-based reports exist, [3, 5, 9,
12, 19, 20] there is no consensus on global actions and
policies to move us forward. Bodies like the European
Commission (EC) and the United Nations (UN) as well
as international pacts like the Milan Urban Food Policy
Pact [21, 22] highlight the urgency of seeking strategies
to transform the food system. Globally, the UN Food
Systems Summit sought to deliver progress on 17 of the
Sustainable Development Goals (SDGs) through a food
system approach, acknowledging the food system’s con-
nectivity with global concerns such as climate change,
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hunger, poverty and inequality [22]. In Europe, the EC’s
‘Green Deal’ with its ‘Farm to Fork’ strategy strives to
create a green, healthy, and environmentally friendly food
system [13]. Therefore, to meet the SDGs and move for-
ward with the 2030 Agenda, new approaches are required
[12, 20, 23]. While there is sufficient knowledge about
these challenges to take immediate action, the implemen-
tation of a change in dietary patterns is lagging behind.
For instance, for the transformation of food systems, dif-
ferent isolated initiatives have been launched in recent
years. Among them is the creation and updating of
national food-based dietary guidelines (FBDGs), which
are considered a key tool for change [17]. Political and
non-governmental actions, especially of a local nature
and mostly in Northern Europe (e.g., updated Nordic
Nutrition Recommendations), are taking place [20, 21].
These nutrition recommendations may serve as a spring-
board for further action towards the transformation of
food systems and as a foundation for the implementation
of further initiatives such as marketing regulations or
the establishment of public procurement guidelines [24].
Other initiatives, such as the Milan Urban Food Policy
Pact, may contribute to urban food policy, the govern-
ance of sustainable food systems in cities, and risk assess-
ment and gap analysis for a sustainable transition [21].
In this respect, only governments possess the authority
required to implement necessary changes. Furthermore,
a radical transformation of food systems, which has com-
plex social, economic, and ecological components, is
required to make them sustainable, according to the Evi-
dence Review Report of the Science Advice for Policy by
European Academies, which uses an integrated systems-
based approach [20]. It also mentions a lack of evidence
on what works in practice, as well as the lack of national-
level food policies and a fragmented EU Food Policy that
lacks a unified framework and policy coherence [20].
Other sources stress the need for prioritising cross-
sectoral, national, and global policy for sustainable food
systems [25-27]. According to the Global Sustainable
Development Report 2019 “The Future is Now’, which is
focused on the science-policy-society interface, ponder-
ing how research may contribute to the 2030 Agenda,
the complexity of socio ecological and socio-political
concerns necessitates evidence-based dialogues on aims
and remedies for “wicked” problems such as food sys-
tem sustainability. National and regional levels should be
included alongside the global level, whether formally or
informally, especially during the implementation phase
of evidence-informed policymaking [28]. For instance,
the Intergovernmental Panel on Climate Change has ena-
bled policymakers to set priorities and conduct global
and regional assessments, thereby facilitating connec-
tions between multiple stakeholders, policymakers, and
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researchers. Consensus-based methods, such as the Del-
phi and nominal group techniques, may be beneficial in
accomplishing this prioritisation because of their ability
to generate evidence-based policy and practice recom-
mendations from a wide range of policy process stake-
holders [27, 29]. Therefore, in this three-phase qualitative
study we used the nominal group technique, along with
qualitative interviews and focus groups, to examine
perspectives and generate consensus among nutrition,
health, and environmental science experts and policy-
makers about the obstacles, actions, and tools required
to make the WHO European Region’s diets and food sys-
tems healthier and more sustainable.

Methods

Study setting and context

In response to the opportunities and challenges posed by
the need to transform diets, the WHO Regional Office
for Europe launched the Dietary Patterns for Health and
Sustainability (DPHS) project in October 2019. WHO
Europe, the umbrella organisation for EU member states,
convened an international panel of experts to reach a
consensus on knowledge and experience that can be
assimilated into lines of action.

Overview of the conceptual framework

We adapted the Framework for Strategic Sustainable
Development (FSSD) around the food system and lever-
age points to guide the study research questions and con-
sensus building process [30, 31]. The FSSD comprises the
following five dimensions of strategic sustainable devel-
opment: 1) system (i.e., the food environment and con-
sumer perspective of the food system); 2) success (i.e.,
definition of healthy and sustainable diets); 3) strategic
guidelines (i.e., guidelines for prioritising actions toward
success); 4) actions (i.e., concrete actions); and 5) tools
(i.e., concepts, methods, and other forms of support for
the decision-making and forging with the preceding lev-
els such as monitoring and divulgence of the actions). The
application of the FSSD to our study allowed us to iden-
tify and prioritise actions by experts to promote develop-
ment in the direction of the stated vision of success, from
the stage of conceptualisation through implementation.
We investigated ways to mitigate negative repercussions
and promote positive contributions through the lens of
food systems [32].

Figure 1 displays a two-dimensional framework detail-
ing the factors to consider while developing consen-
sus on the conceptualisation and implementation of
healthy and sustainable diets. The upper part of the
image depicts two components related to the conceptu-
alisation (“what”) of these types of diets: the major issues
(“the problem”) and the necessary changes (“the needs”)
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associated with dietary patterns and food systems. In
the lower section, two additional elements pertaining to
the implementation (“how”) of these diets are described:
the policy solutions, investments, and support required
to assist decision-makers in putting them into practice
(“actions and tools”), as well as the characteristics and
challenges associated with the process of implementing
those actions, including the barriers and facilitators to
their promotion (“pathways”).

In the centre of the figure, adapted from the High-Level
Panel of Experts (HLPE) report on Nutrition and Food
Systems, [33] is a schematic representation of the vari-
ous interconnected components of sustainable healthy
diets within the food system, such as food environments,
consumer behaviour, and food supply chains, and their
positive effect on outcomes and impacts. HLPE identifies
the following three elements: 1) food environment, which
refers to the physical, economic, political, and sociocul-
tural context in which consumers interact with the food
system to make decisions about acquiring, preparing, and
consuming food; 2) consumer behaviour, which encom-
passes all individual and household decisions that influ-
ence personal preferences as well as the broader food
environment, and 3) food supply chains, which include
storage, distribution, processing, and packaging, as well
as the procedures from production to sale. In addition,
food waste throughout the entire food value chain is a
serious and interconnected problem. To transform com-
plex systems with these elements, activities, and actors,
it is necessary to identify leverage points for a system-
based approach [34, 35].

Study design

A qualitative study was conducted in three sequen-
tial phases, as shown in Fig. 2. Phase 1 included online
semi-structured interviews, while Phases 2 and 3, using
the nominal group technique and focus groups respec-
tively, were carried out during a two-day expert meeting
workshop in October 2019 in Copenhagen organised by
WHO/Europe.

Sampling

Criterion sampling [36] was used to select participants
that met at least one of the following criteria: a) research-
ers with experience in the field of food sustainability or
public health; b) policymakers. Participants were identi-
fied in two steps. First, a list of potential participants was
generated from a literature review of the topic, with feed-
back provided by WHO/Europe, and professionals and
academics working in the field. Second, profile informa-
tion for potential participants was extracted (i.e., field of
expertise), and the two inclusion criteria were applied.
A sample of potential participants for all three phases
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of this study was thus generated, although not all par-
ticipants completed all three phases. Using this sample,
maximum variation sampling was implemented in the
semi-structured interviews to ensure the heterogeneity
of participants. Nineteen participants, who had also been
invited to attend the expert meeting workshop, were
recruited iteratively, and interviewed. This sample size
is consistent with recommendations in the literature on
the number of participants needed in a qualitative study
to achieve saturation [37, 38]. During the workshop, 29
participants participated in five nominal groups and 28
in four focus groups. Due to time constraints, not all
workshop participants had previously taken part in the
individual interviews. Nominal group technique is an
effective structured brainstorming technique that ena-
bles the development of a diverse range of ideas [39].
Because the technique’s objective is to produce as many
ideas as possible, some of these concepts may be mutu-
ally contradictory. However, as Boddy [39] argues, given

the technique’s open and creative nature, this diversity
of ideas is desirable, as even the most dissimilar ideas
may “contain the grain of a good answer” The nominal
group serves to prioritise participants’ responses to ques-
tions on complex issues [40, 41] and has proven effec-
tive in generating consensus. This allows participants to
share and critically discuss ideas to achieve greater clar-
ity on the target questions [42, 43]. The nominal groups
were homogeneous in terms of the participants’ field of
expertise. This composition helped participants feel com-
fortable and speak more openly, promoting synergy and
making it easier to reach a consensus. However, the focus
groups were heterogeneous to ensure the greatest diver-
sity of viewpoints. This composition made it possible to
use the focus groups to confirm some of the statements
that had been prioritised in the nominal groups and
allowed researchers to gain further insights regarding
those statements.
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Fig. 2 Diagram of the number of participants in each phase

Data collection

Phase 1: Semi-structured Interviews

The interviews were conducted in English by the princi-
pal investigator (PI) using phone calls and video calls via
Google Hangouts and Skype. They lasted 30—-90 min and
were recorded with the prior consent of the participants.
The audio recordings were transcribed verbatim. The
interview guide (see Additional file 1) included 19 open
questions followed up with probes and prompts to allow
the interviewees to fully develop their train of thought.
The preliminary analysis of the interviews provided ini-
tial insights that helped refine the questions asked in the
nominal groups and the interview guide used in the focus
groups.

Phase 2: Nominal group technique

The nominal groups were facilitated by the PI and pro-
fessionals from the WHO European Office for Preven-
tion and Control of Noncommunicable Diseases (NCD
Office). The sessions lasted 120 min and were audio-
recorded with the prior consent of participants. The
five stages described by Harvey and Holmes [40] were
implemented in each of the five nominal groups. In Stage
1, each group facilitator presented the study objectives,
explained the purpose of the nominal group sessions, and
ensured that all participants had signed the consent form.
In Stage 2, participants were given four minutes to write
down ideas on the following two open-ended questions:
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(1) In your opinion, what are the desirable characteris-
tics of healthy and sustainable dietary patterns, and what
points should be included in food-based dietary guide-
lines (FBDGs)? (2) What actions and policies need to
be implemented to achieve a healthier, more sustainable
food system? In Stage 3, the facilitator invited partici-
pants to share responses to the questions with the group
members. Participants’ ideas were transcribed verbatim
by the facilitator using a flipchart. In Stage 4, participants
were asked to express agreement or disagreement with
each idea. To ensure equal participation, the facilitator
allocated equal speaking time to each participant. Finally,
in Stage 5, participants were asked to work as a group
to rank the most relevant ideas in order of importance.
When all the nominal groups were finished, the rankings
from the five groups were merged by the research team
members in a single table. Subsequently, the ranked pri-
ority actions were organised by the research team mem-
bers into 4 lines of action to be discussed in subsequent
focus groups.

Phase 3: Focus groups

The focus groups were also facilitated by the PI and
WHO professionals from the NCD Office. Four focus
groups were held, each focusing on a distinct theme that
corresponded to one of the previously specified four lines
of action. Participants were invited to self-assign to one
of the groups based on their areas of interest. Facilita-
tors ensured that each group had a similar number of
participants. Sessions lasted around 105 min on average
and were recorded with the prior consent of participants.
At the beginning of each session, facilitators explained
the focus groups objectives, outlined the main lines of
action identified during the nominal groups in response
to Question 2, and read the interview guide to the par-
ticipants. The guide (see Additional file 2) included 4
questions. During the session, participants were invited
to express their views at will. Besides moderating the ses-
sions, facilitators observed the participants and took field
notes to help identify themes during data analysis.

Data analysis

Data-driven thematic analysis, as described by Boyatzis
[44], was used to analyse the qualitative data generated
from the interviews, the nominal group technique, and
the focus groups. The same four steps were used for
each data source. In Step 1, all transcripts were read sev-
eral times for data familiarization purposes and to iden-
tify common concepts, which were then converted into
codes, and each code associated with a label, definition,
and coding examples. The codes were organised in code-
books, which were discussed among the members of the
research team. Any disagreements were resolved through
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Table 1 Themes identified in the semi-structured interviews, with example quotes from the interviewees

Themes

Sample quotes

Theme 1. Definition of sustainable diets

“| think the definition is complete and has all the different aspects in there. I'm just
wondering whether these may be too theoretical and difficult to operationalise
[...] we must define what we mean by environmental impacts. (14: Environmental
Footprints)

‘| would say that's a high-level definition and that'’s fine, it sets the scene but now
we are in a turning point in time where we actually need to be able to clarify what
that actually looks like on the plate! (I5: Food Profiling—~Prioritization and Model-

ling)
Theme 2. Dietary and food systems necessary changes (the needs)

“It's not possible to disseminate one universal dietary pattern on a whole region

[...]itis important to maintain the regional diet features in order to save cultural
background or feeding behaviour! (116: Food Profiling—~Prioritization and Model-

ling)

“[...] we really have to change to more plant-based diets [...] also reductions in
food loss and waste, can do quite a bit, but again they need to be seen in combi-
nation with dietary changes! (I1: Environmental Footprints)

Theme 3. Considerations for the promotion of sustainable diets

“Integrating food more deeply into the education system could be very powerful

(I7: Environmental Footprints)

Theme 4. Process-related/implementation challenges needed to
be addressed to move forward (pathways)

“Being inclusive and trying to engage all the relevant actors in the food system is
important” (I8: Communication and Policies)

“There would be many people that don't want to change their habits." (12: Environ-
mental Footprints)

The reference after each quote indicates the number of interviewee and the professional profile

consensus. In Step 2, two members of the research team
used NVivo version 12 (QSR International, 2020) to code
each transcript independently, and a consensus was
again reached on any disagreements. In Step 3, a reitera-
tive technique was used to sort, collate, and combine the
codes into overarching themes, which were then checked
for their relevance to the research questions. Finally, in
Step 4, the NVivo ‘matrix coding query’ function was
used to identify patterns in the data across participants.

Ethics and role of the funding source

All study procedures were approved by the Institutional
Review Board of the Universitat Oberta de Catalunya.
The funder had no role in the study’s design, data collec-
tion, analysis, interpretation, or writing. The correspond-
ing author had full access to all the data in the study and
had final responsibility for the decision to submit for
publication.

Results

Semi-structured interviews

The participants were interviewed online in October
2019. They included experts with one of the follow-
ing five professional profiles: Environmental Footprints
(n=6), Food Profiling—Prioritization and Modelling
(n=5), General Health View (Health, Research, Poli-
cies) (n=3), Communication and Policies (#=3), and
Government Perspective (n=2). Regarding participants
with a Government Perspective profile, one of these two
participants was a public procurement expert, while the

other was an expert in nutrition. Four main themes were
identified, and a selection of participants’ quotes is pre-
sented in Table 1.

Theme 1. Definition of sustainable diets

Although more than half of the participants expressed
their agreement with the 2010 Food and Agriculture
Organization (FAO) definition of sustainable diets [45],
most of them also mentioned some problems with this
definition® [45]. These participants highlighted the com-
plexity of the definition, and argued that it was too the-
oretical and, therefore, difficult to operationalise. They
suggested adding additional concepts and further clari-
fication (i.e., defining more precisely the term ‘low envi-
ronmental impact’).

Theme 2. Dietary and food systems necessary changes (the
needs)

Most participants cited the Nordic and Mediterranean
Diet as examples of healthy and sustainable diets. They
also pointed out that a single pattern could not be a good
fit for Europe as a whole, but existing patterns could be
adapted to suit the particularities of each social context.

! “Sustainable diets are those diets with low environmental impacts which
contribute to food and nutrition security and to healthy life for present and
future generations. Sustainable diets are protective and respectful of biodiver-
sity and ecosystems, culturally acceptable, accessible, economically fair and
affordable; nutritionally adequate, safe and healthy; while optimizing natural
and human resources’”.
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Specifically, they considered it important to develop
local perspectives that respected the culture and culi-
nary traditions of each country. The participants also
highlighted the need for dietary changes to reduce envi-
ronmental impact, including a shift towards plant-based
diets, reducing food loss and waste, and environmentally
friendly packaging practices.

Theme 3. Considerations for the promotion of sustainable
healthy diets

Besides regulatory measures such as policy incentives
and pricing policies, participants highlighted the need
to implement informative measures such as educational
campaigns to promote sustainable diets.

Theme 4. Process-related/implementation challenges needed
to be addressed to move forward (pathways)

Participants pointed out the importance of taking the
entire system into account by creating a policy frame-
work that entails a mix of solutions, while involving all
stakeholders. These include the food industry, the scien-
tific community, and government bodies.

Participants also discussed several barriers to, and
facilitators in, promoting healthy and sustainable dietary
patterns. Specifically, they cited population interest to
fight against climate change as an example of a facilitator.
Conversely, resistance to change by the different sectors
involved, such as government bodies, the food industry,
and consumers, was identified as the chief obstacle.

Nominal group technique

Five groups were formed according to the participants’
professional profile: (1) Environment footprints (n=7),
(2) Nutrient Profiling modelling (n=6), (3) Communica-
tion & Policies (n=6), (4) General Health View (Health,
Research, policies) (n=4), and (5) Government perspec-
tive (n=6). The ranking of ideas resulting from the nomi-
nal group consensus, and the sub-themes discussed for
each idea and sample quotes are shown in Table 2 (for the
first question) and Table 3 (for the second question).

Question 1: What are the desirable characteristics of
healthy and sustainable dietary patterns; and what points
should be included in food-based dietary guidelines
(EBDGs)?

Participants ranked seven characteristics. The first was
general recommendations, including the importance of
creating guidelines using evidence-based principles, and
several published reports [3, 9, 19] that could be used to
generate those principles were cited. They also discussed
the importance of strengthening the existing research
since most actions in the implementation process are
not grounded on a solid knowledge base, and they cited
the need to study multiple environmental indicators,
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such as water use, land use, nitrogen, and greenhouse
gas emissions. Reference was also made to the need to
monitor current dietary patterns. Second, participants
pointed out the need for dietary changes, including pri-
oritizing plant-based diets with low consumption of ani-
mal products, reducing consumption of processed food,
moderating food portion sizes, and promoting the con-
sumption of local products. Third, food waste reduction
was mentioned as another critical aspect and the need
to include a recommendation to prevent it in the FBDGs
was stressed. The need for diets that ensure food security
and meet individual energy and nutritional requirements
was ranked fourth. Participants mentioned that specific
guidelines should be created for different population
groups, including children, women, and the elderly. Fifth,
they highlighted socioeconomic aspects such as social
and cultural acceptance of diets, accessibility of food, and
equity of distribution, as essential to healthy and sustain-
able diets, and they stressed the need to consider the cost
of food to avoid inequalities. Sixth, participants noted the
need to consider good cooking practices to avoid losing
nutrients, and seventh, they highlighted the preservation
of biodiversity as necessary for a healthy and sustainable
diet.

Some debate took place during the generation of state-
ments for the first question, since approximately one
third of the participants considered that processed foods
were acceptable if food safety, nutritional quality and low
environmental impact was assured. On the recommen-
dation for local foods, several participants from nomi-
nal group 1 (Environmental Footprints) questioned the
inclusion of local foods as an element of healthy and envi-
ronmentally sustainable diets globally due to the lack of
strong scientific evidence supporting the consumption of
local food as having less environmental impact and better
nutritional quality compared to imported products.

Question 2: What actions and policies need to be
implemented to achieve a healthier, more sustainable
food system?

The ranking of priorities included eight actions, includ-
ing some considerations for the implementation of
these actions. Global actions related to FBDGs concern-
ing legal structure were ranked first. Most participants
emphasised the importance of simultaneously imple-
menting a mix of policies, which should be aligned and
coherent, and involve all sectors of the different disci-
plines involved. To achieve this, they highlighted the
need to seek multiple solutions, since no single solu-
tion is sufficient. Participants mentioned the existence
of trade-offs and the importance of quantifying them
(e.g., impact indicators). Second, local, and regional
implementation of the actions was also considered as a
priority. Third, many of the participants referred to the
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Table 2 Final ranking of ideas from question 1, sub-themes included, and quotes from the participants

Question 1. In your opinion, what are the desirable characteristics of a healthy and sustainable dietary pattern, and what aspects should be
included in food-based dietary guidelines (FBDGs)?

Final ranking of ideas

Sub-themes®

Sample quotes

1.Characteristics of food-based
dietary guidelines

2.Core dietary aspects

3.Food and packaging waste

4.Food security

5.Socioeconomic aspects

6.Food preparation and cooking

7 Biodiversity and variety

Consideration of multiple scenarios

Be focused on evidence-based guidelines from institu-
tional reports®

Be culturally sensitive (FBDGs)

Inclusion of standardised methodology with common
tools like surveys, indicators, and outcomes

Plant-based diet with a low consumption of animal
products

Reduced consumption of processed food

Moderated portion sizes

Prioritised consumption of local products

Minimal food loss and food waste

Be energy-balanced and ensure nutritional intake is
enough for all groups (nutritional criteria), considering
the need for nutritional supplements in specific stages
of life

Be affordable

Promotion of social inclusion by developing practical
guidelines (realistic/acceptability) for the different popu-
lation groups to reduce inequalities

Encouragement of cooking skills

Preservation of biodiversity and assurance of the intake
of a variety of food

“Instead of single solutions, define a solution space! (114:
NG 3 Communication and Policies)

“The basis for these food-based dietary guidelines has to
be specifically the recommendations of the EAT-Lancet
Commission report because we already have the amounts
of each food, each group and each food within each
group! (118: NG 4 General Health View (Health, Research,
Policies))

“Take preferences into account, for example, cultural
preferences! (127: NG 2 Food Profiling—®Prioritization and
Modelling)

“We need to arrive at a common cause, common goals
and common methods! (114: NG 3 Communication and
Policies)

“Include whole grains, legumes, nuts and a variety of
different fruits and vegetables. Then include moderate
amounts of eggs, dairy products, poultry and fish, a small
amount of red meat! (119: NG 4 General Health View
(Health, Research, Policies))

“We should eat less processed food! (125: NG 5 Govern-
ment Perspective)

“If we target consumers, maybe it's easier to speak in terms
of servings to indicate the quantity that people should
use! (14: NG 1 Environmental Footprints)

“This kind of pattern should provide local food con-
sumption! (116: NG 2 Food Profiling—Prioritization and
Modelling)

“In dietary guidelines it could be framed as a way to reuse
food to avoid waste! (14: NG 1 Environmental Footprints)

“With these kinds of diets, you achieve the energy,
adequate energy intake and micronutrients according to
age, gender, according to the recommendations and to
different life cycles.” (119: NG 4 General Health View (Health,
Research, Policies))

“| think sustainable dietary patterns should be economi-
cally and physically affordable [...] because if you can't
get some products in shops or somewhere else, it's not
possible to expect that you can include them in your
dietary pattern” (116: NG 2 Food Profiling—~Prioritization
and Modelling)

“When making the dietary guidelines, | think the socio-
economic, reducing inequalities and also global justice,
is highly important. You can't recommend things that are
not feasible for all population groups! (126: NG 5 Govern-
ment Perspective)

“If you use certain types of cooking you can, in fact, lose
a lot of nutrients” (111: NG 4 General Health View (Health,
Research, Policies))

“Even though the nutritional guidance is twice per week,
in some of the Food Based Dietary Guidelines it is only
once per week because of overfishing, so | think the biodi-
versity..."(130: NG 1 Environmental Footprints)

The reference after each quote indicates the number of interviewee and the professional profile
FBDGs Food-Based Dietary Guidelines, NG Nominal Group

2 These specific components were mentioned by the participants

b EAT Lancet Report, ICN2, FAO/WHO Sustainable Principles
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Table 3 Final ranking of ideas from question 2, sub-themes included, and quotes from the participants

Question 2. What actions and policies should be implemented for a healthier and more sustainable food system?

Final ranking of ideas

Sub-themes?

Sample quotes

1.FBDGs: legal structural global level®

2Local/regional implementation®

3.Consumer education at all levels?

4.Advertisement to increase public awareness?

5.Healthy and sustainable public food procure-
ment

6.Food waste reduction measures

7.Food production measures (technology) and
food reformulation

8.Food labelling

Develop a multi-sectoral/multi-disciplinary
approach

Monitor

Regulate prices to support FBDGs

Implement actions at the local/regional level

Carry out campaigns to increase food literacy (in
schools, for instance)

Run advertising campaigns

Implement public food procurement especially
in schools

Reduce food loss and waste

Develop sustainable production systems

Rank foods by a FoP interpretative labelling
system for footprints

“I think it is generally important to have an inclu-
sive approach if you want to aim for a healthy and
sustainable food system [...] all actors of the food
system itself, whether it comes from production
to manufacturing, distribution and all the way
down to the consumers!” (18: NG 3 Communica-
tion and Policies)

“We need to track the current consumption and
impact of the current consumption and how it
changed over the time! (16: NG 2 Food Profiling—
Prioritization and Modelling)

“It could be reducing the price or taxes for prod-
ucts that are healthy and sustainable! (121: NG 3
Communication and Policies)

“[Speaking about implementation of policies] You
have to do that at the local level but also at the
national and regional level” (126: NG 5 Govern-
ment Perspective)

“Campaigns to increase literacy in food sustain-
ability in different settings.” (118: NG 4 General
Health View (Health, Research, Policies))

“Doing campaigns in the mass media especially
TV, promoting or letting people know the real
impact of our food on the environment because
people are not aware! (12: NG 1 Environmental
Footprints)

“We should have that canteen as a place where
we can involve the kids and try to educate them
with the plate that we are serving’ (122: NG 5
Government Perspective)

“Have a focus on minimizing waste along the
chain. It's not just in the household, it's not just in
the restaurants but it's also at the farmer’s side, it's
also at the warehouse’s side, it's also in the deliv-
ery chain..”(13: NG 5 Government Perspective)

“This way you would actually have people who
are not interested in sustainability, randomly
picking products that are more sustainable. That
is why it is so important that we support the food
producers in making more sustainable products.
(117: NG 3 Communication and Policies)

“The manufacturers in themselves have to aim
continuously for a good nutritional profile for the
foods that are marketed” (I8: NG 3 Communica-
tion and Policies)

“Also measures to increase literacy could be to
implement a colour system to rank foods regard-
ing the environmental impact.’ (118: NG 4 General
Health View (Health, Research, Policies))

The reference after each quote indicates the number of interviewee and the professional profile

FBDGs Food-Based Dietary Guidelines, NG Nominal Group, FoP Front of pack

2 These specific components were mentioned by the participants

b In items 1-4, a requirement to define global/local responsibilities and build networks was stressed

need for educational measures targeting consumers and
implemented at all levels, including food and nutritional
education, the development of the FBDGs, carrying out
mass media campaigns, and considering front-of-pack

labelling (FoPL).
increase public awareness. Participants highlighted the
need to regulate industry media campaigns to restrict
the promotion of unhealthy and unsustainable food and

Fourth, was the use of advertising to
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Table 4 Themes and subthemes identified in the focus groups
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Themes Subthemes

Sample quotes

Theme 1. Actions to overcome the challenge of imple-
menting a more sustainable and healthier food system

Food composition

Food retail

Food provision

Theme 2. Characteristics of the action process for Multi-stakeholder
implementing a more sustainable and healthier food

system

Evidence-based

Adapted to the context

Theme 3. Resources needed to implement specific Resources

actions

Obstacles to implementing actions

“So, giving principles and guidelines from the ready
guidelines that we have from FAO, and you may be
doing for the industry some specific guidelines that
could be useful for reformulating, taking into account all
the aspects we already agreed in the recommendations
of the reports! (138: Communication and Policies)

“We should find ways to influence also the parents more
directly, [...] to influence consumer in general, [...] for
instance, changing completely the way food is displayed
in supermarket to incentivise a different type of con-
sumption.’ (14: Environmental Footprints)

“Food-based dietary guidelines which are both healthy
and sustainable in each region! (110: Food Profiling—~Pri-
oritization and Modelling)

"Cross-sectoral working group of specialists that know a
lot in their area, because then we would learn from each
other” (I13: Government Perspective)

“I'see like at least three [...] but can be like other stake-
holders in three areas. One is education, second one is
health, and then is like the social security [...] perhaps
the challenge we face is that the three don't cooper-
ate, don't collaborate, don't speak to each other..."(130:
Environmental Footprints)

“You would create some evidence, you would publish
some papers, and then you would start working towards
some kind of a goal.’ (129: Communication and Policies)

“The difficulty is we cannot use the same standard every-
where and there is a need for adaptation between cities,
regions, countries depending on the food system! (121:
Communication and Policies)

“| think it's each country has so much as a different reality
that you cannot have a model that fit for all (120: General
Health View (Health, Research, Policies))

“Knowledge, skills and also materials and infrastructure,
they are all needed! (126: Government Perspective)

“I've seen some limitations in some countries regarding
the budget funding!’ (121: Communication and Policies)

The reference after each quote indicates the number of interviewee and the professional profile

promote healthy eating habits. Fifth, the implementa-
tion of public food procurement in schools and in other
settings was stressed by some participants. A couple
discussed the usefulness of public food procurement in
schools as an educational measure for children. Sixth,
like in question 1, reducing food waste throughout the
whole food chain was also considered a priority. Seventh,
several participants noted the importance of implement-
ing production measures that help producers deliver
healthier and more sustainable food, increasing its acces-
sibility and availability. Some stressed the importance of
creating and supporting new technological tools to deal
with food waste. Others mentioned the need to refor-
mulate food products to improve their nutritional qual-
ity. Finally, participants noted that labelling could help to
inform consumers and help them make better choices. It
was also mentioned that environmental impact factors

should be included in labelling, in addition to informa-
tion on nutrition composition and health claims.

Focus groups

The following focus groups were formed each focusing
on one of the four action lines arising from the nominal
group prioritization: Focus Group 1 Food Supply (e.g.,
setting food prices to support FBDGs) (n=8), Focus
Group 2 Food Demand (e.g., launching campaigns to
increase consumers’ food literacy) (n=9), Focus Group
3 Public Procurement (n=6), Focus Group 4 Food and
Packaging Waste/Food Production (Technology, Water
Crisis) and Food Reformulation (n=5). As explained in
the methods section, each participant selected the group
in which they wished to participate (see Additional file 3).
Themes discussed by the focus groups along with sample
quotes are shown in Table 4.
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Theme 1. Actions to overcome the challenge of implementing
a more sustainable and healthier food system

Participants highlighted the following actions as the
most relevant: generating guidelines such as food pro-
duction and food composition or reformulation guide-
lines (standards to improve the nutritional quality of
food), implementing food environment policies (e.g.,
provision and disposition of foods in public and private
settings, price, and availability of foods), and develop-
ing and updating the FBDGs.

Theme 2. Characteristics of the action process

for implementing a more sustainable and healthier food
system

Participants mentioned the alignment and coherence
of policies as a key part of the implementation process,
involving stakeholders from different sectors. These
participants also mentioned the lack of cooperation
between stakeholders as a possible obstacle, citing as
important needs, improved communication between
stakeholders and agreement on common goals. Poli-
cymakers and public authorities (political support at
national and local level), scientists, international organ-
izations, food suppliers, civil society, and educators
were the stakeholders most often cited by participants
as those who needed to be involved in the action pro-
cess. Besides, capacity building (e.g., training of all the
actors around the food chain, teachers, among others)
and implementing evaluation and monitoring systems
(e.g. monitoring SDGs, evaluate guidelines, monitor-
ing public procurement and food waste, and mapping
monitoring initiatives) were highlighted. Participants
also mentioned the need to define and carry out the
implementation process using evidence-based knowl-
edge. Other participants stressed that the action imple-
mentation process should be adapted to the national,
regional, or local context and to the cultural back-
ground. Some pointed out the difficulties involved in
adaptation, since a single standard model is not suitable
for all settings.

Theme 3. Resources needed to implement specific actions

The most frequently mentioned resources that could
facilitate implementing actions were investment (for
instance, investment to implement educational meas-
ures at different levels), the existence of evidence and
open-source data, the creation of networks of experts,
develop a regulation system (e.g., regulate marketing),
work on consumer acceptance and behaviour, the use of
standardised methodology, and the creation of health
and sustainability logos. Some of the participants who
mentioned investment as a resource also referred to
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a lack of funding as an obstacle to implementing the
actions.

Discussion

Sustainable healthy diets have low environmental
impact, contribute favourably to nutrition and health
outcomes, as well as social, environmental, and eco-
nomic impacts, and hence to the health of the planet
as a whole. While food and nutrition policies should
be at the heart of healthy and sustainable diet promo-
tion, sustainability has not yet been fully integrated into
policies [46]. Previous literature has set the ground-
work for building up a healthy and sustainable diet con-
ceptualisation and for determining the path to success
[46]. However, traditional approaches have sometimes
been limited because food systems are complex and
require a more comprehensive and coordinated per-
spective [32], as well as efficient global-local progress
due to the urgency of environmental concerns [26].
There are few practical examples of the implementa-
tion of healthy sustainable diet promotion in European
countries. There is a call for evidence-based dialogues
on solutions for problems such as food system sustain-
ability [28]. Parallel to this, expert consensus from a
variety of stakeholders, including researchers, public
health experts, and policymakers, has guided policy in
a number of areas [29], recognising the value of policy-
maker expertise, from global and local levels, particu-
larly for policy implementation [28]. In order to garner
political and popular support for future actions, the
present study sought to address the lack of a coherent
plan for healthy and sustainable diets in Europe. The
conceptualisation and implementation of the progress
toward healthy and sustainable diets was determined
from a consensus-based method with key international
experts and policymakers in nutrition, health, and envi-
ronmental sciences, as well as a food system approach
analysis. This strategy provided a shared understanding
of sustainable healthy diet components and potential
solutions. Figure 3 outlines the needs, actions in the
various policy domains, instruments, strategic guide-
lines, and routes for sustainable healthy diets, based on
the study’s findings. In both the individual interviews
and the workshop, participants emphasised the neces-
sity for a multi-stakeholder approach and simultaneous
implementation of aligned and coherent policies at the
local and national levels. The findings demonstrate the
need for a shift in eating patterns toward sustainabil-
ity; plant-based diets low in processed foods, moderate
portion sizes, local products, and an emphasis on pro-
tecting biodiversity. In addition, participants called for
more efficient food production, considering the health,
environmental, and socioeconomic elements of food
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sustainability, and a reduction in food waste along the
food value chain. Employing evidence-based knowl-
edge, establishing a legal structural worldwide level,
utilizing rigorous monitoring methods, and provid-
ing education and information were among the tools
identified. Other factors mentioned included capac-
ity building at the global, national, and local levels,
innovation in food technology, and marketing regula-
tion. Strategic guidelines are essential, with the most
important being the incorporation of sustainability
into FBDGs and the emphasis on cultural adaptation,
as well as other pertinent recommendations regarding
food loss and waste, to reduce environmental effect and
food reformulation. Food price or fiscal measures (e.g.,
subsidies and taxes), public awareness campaigns, food
provision (e.g., healthy and sustainable public food pro-
curement), food waste reduction measures, food trade
or investments (e.g., food production technologies),

and food composition and labelling of sustainable and
healthy diet options were ranked in order of priority in
the policy domains shown in Fig. 3.

On the first dimension of conceptualisation, “the prob-
lem’, most of the participants in our study agreed on the
FAO definition of food sustainability [3, 45], while some
mentioned it was complex and suggested adding clari-
fication for certain concepts. This is consistent with a
number of authors that have noted the lack of a univer-
sal definition of food sustainability [20]. Although the
concept is widely used by a variety of institutions and
communities, it is often based on a narrow definition
that focuses exclusively on its environmental compo-
nent rather than a more comprehensive definition that
acknowledges its multidimensionality, including the fol-
lowing four key features of sustainability: nutritional,
social, economic, and ecological [20, 47]. For instance,
the Scientific Opinion Board towards a sustainable food
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system of the EU, acknowledged a broader definition and
argued that all food policies should ensure the social,
economic, and ecological features of sustainability [48].
Besides, food system components are not isolated. Food
system reform to support healthy and sustainable diets
can only happen by considering its interrelated com-
ponents and food choice drivers, and find intervention
spots within it [33, 49].

Our findings on the consensus on “needs” show that
efforts should be made to switch eating patterns towards
sustainability considering health, environmental, and
socioeconomic aspects, in addition to improving food
production efficiency, reducing the environmental
impact of food production, and reducing food waste
along the food value chain is also important. The core
dietary patterns that require attention are plant-based
and low in animal products and processed food, aim for
moderate portion sizes, promote local products, and fos-
ter biodiversity. This agrees with the current evidence on
the topic [46]. Current European dietary patterns (espe-
cially for the younger, urban and/or low-income genera-
tion) have undergone “Westernization. This has been due
to the socioeconomic and cultural factors during food
transitions, where consumption of animal proteins has
increased markedly, as have empty calories from refined
added sugars, fats, alcohol, and sugary drinks [50, 51].
To lessen the environmental impact of dietary patterns,
the need for a shift to plant-based diets, without the
necessity of eliminating meat entirely, was emphasised,
in agreement with scientific evidence [18, 52]. Signifi-
cant reductions in greenhouse gas emissions can still be
achieved [53]. According to the Intergovernmental Panel
on Climate Change, animal foods produced in sustain-
able systems with low greenhouse gas emissions could be
part of the solution [5]. Excessive red meat intake has a
negative impact on public health, [9, 54] and greenhouse
gas emissions and other environmental footprints are
generally higher in the production of meat than in that
of any plant food [55]. Given the cultural dimensions of
food consumption, public health recommendations and
environmental considerations [56] have to be adapted to
the traditions, culture, and gastronomy of every region
in Europe, and this was also a major concern for the
experts. In Europe, some dietary patterns currently being
analysed may result in solutions that are more sustain-
able within each particular context, namely the Nordic,
Mediterranean, and Lowlands diets [57-59]. Several
systematic reviews have been published evaluating diets
alongside the environmental and health impact [50, 60].
Scientific evidence indicates that healthier dietary pat-
terns are based on plant-based foods and lower in foods
of animal origin [14, 61]. Sustainable food sources and
crops are also stressed [46]. However, besides shifting
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dietary patterns towards more plant-based diets, a reduc-
tion in ultra-processed food was stressed, given the
associations with adverse health outcomes [62]. Ultra-
processed foods are generally rich in added sugars, salt
and/or fat, often containing little or no whole foods, as
the NOVA classification describes [63]. Whereas plant-
based diets, specifically if high-quality plant foods are
present, have been systematically associated with lower
risk of NCDs [64]. Some plant-based ultra-processed
foods, such as meat analogues, may have a low environ-
mental impact, but more research on the health effects
derived from their consumption is needed [65]. For envi-
ronmental, health and animal welfare concerns, plant-
based diets are a trending topic facing challenges [66],
such as food acceptability and the risk of nutritional defi-
ciencies in some who follow more restrictive diets [67].
Additional research is needed on alternative protein
sources suitable for preventing micronutrient deficien-
cies and with low environmental impact [68].

The consensus on the guidance to deliver healthy sus-
tainable diets and the needs revealed the usefulness of
national FBDGs as a tool for promoting healthy and sus-
tainable diets that are tailored to each country’s unique
characteristics. It was considered necessary to update
existing guidelines, or to create and implement new
ones where none exists. According to Martini et al. [69]
approximately 20% of more recent the European FBDGs
(published from 2011) incorporate environmental
impact, while longer-standing FBDGs (published before
2010) do not consider the environmental impact. In our
study, expert consensus included the recommendation
that FBDGs should do more to ensure that dietary pat-
terns reflect sustainability objectives, a recommendation
that is backed up with substantial evidence [61, 70]. For
example, participants recommended that FBDGs accom-
modate or advocate a more plant-based diet, which might
save a large quantity of greenhouse gases, according to
the literature [71]. A key finding from the nominal groups
was the perceived need for general FBDGs recommen-
dations that (a) considered multiple scenarios, (b) were
evidence-based as stated elsewhere [3, 9, 19], (c) were
culturally adapted, and (d) used a standardised method-
ology with common tools. Besides the plant-based food
base, other aspects considered relevant for the guidelines
were food safety, sufficient nutritional intake for all age
groups, affordability, and the need to consider food sup-
plements at specific life stages and include cooking tips
and ways to reduce food and package waste. These results
are consistent with an existing conceptual framework for
the future development of FBDGs in Europe [70] which
claims that in numerous countries, environmental con-
siderations were made in addition to food safety, die-
tary habits, and preparation. Likewise, our findings are
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consonant with a Review of FBDGs of National Guidance
for Children, Adolescents, and Women which concluded
that the food supplementation was only considered nec-
essary in special situations and stages of life [28, 72],
and with the claim, reported elsewhere, that the FBDGs
must pay attention to sociocultural issues, such as rapidly
changing food habits [73]. Other guidelines around food
loss and waste, environmental impact reduction, and
food reformulation were deemed necessary, and the lit-
erature goes some way to address them [46].

In regard to the implementation dimension of our
framework, specific actions mentioned were public
awareness campaigns, food provision (e.g., healthy and
sustainable public food procurement), food waste reduc-
tion measures along the food value chain, food trade or
investments (e.g., food production technologies), refor-
mulation and labelling sustainable and healthy options
(e.g, FPL and menus). Several studies have exam-
ined these policy instruments for healthy and sustainable
food consumption, ranging from information provision
or communication, economic or fiscal activities, and reg-
ulatory measures to behavioural modification techniques
[74]. Existing policies, primarily target producers and
consumers, whereas evidence suggests that efforts should
be made to target food processing and retail stages [48].

Participants highly prioritised actions focusing on food
supply according to the legal structural global level of the
FBDGs (pricing regulation such as subsidies, incentives,
taxes, etc.). A narrative review of the regulatory govern-
ance factors that influence food and nutrition policies
aimed at preventing diet-related noncommunicable dis-
eases reveals a range of regulatory designs used in both
policy formulation and implementation, including state
command-and-control regulation of taxes and menu
labels, quasi-regulation of sodium reformulation, and co-
regulation and industry self-regulation of food market-
ing policies [75]. The criticism of quasi-regulation and
industry self-regulation is for its optional nature, indus-
try’s lack of independence, and deficient monitoring and
enforcement. The best practices on nutritional policy
seem to point towards comprehensive policy objectives
with accurate standards monitored and enforced [75].
For achieving change towards food sustainability, another
Scientific Opinion Board also claimed, that core driv-
ers are necessary fiscal and regulation policy measures
[48]. However, fiscal instruments are controversial, par-
ticularly taxes, as industry lobbies claim that they could
exacerbate inequality [76]. Evidence suggests this is not
the case, and taxes could be used to tax unsustainable
unhealthy foods and subsidise sustainable healthy foods
[77, 78]. In addition to the establishment of a global legal
structure, the tools that emerged from our study range
from the use of evidence-based knowledge and robust
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monitoring tools (e.g., sustainability indicators, life
cycle assessments, data platforms for modelling, SDGs
research, food-profiling models) to education and infor-
mation. Even with certain advancements in monitoring
metrics and indicators, there is still a lack of universal
indicators to determine efficacy or progress and success
[79]. Other instruments mentioned included capacity
building at the global, national, and local levels, innova-
tion in food technology, and marketing regulation. All of
these instruments have been identified elsewhere and aid
to accelerate change towards the vision [46]. Conse-
quently, it is essential that national governments assist
domestic food producers in reducing their environmental
footprint. [28]

The need to explore public food procurement potential
was pointed out by participants. Some authors consider
it relevant to inform practices based on sustainability
criteria from public procurement schemes within food
service [80]. For example, initiatives such as the Baltic
Sea Region which developed a Sustainable Public Meal
Toolkit provides experience-based counselling on strat-
egies and activities for sustainable public procurement
and catering services [81]. The European Parliament
described sustainable public procurement as “a process
by which public authorities seek to achieve the appropri-
ate balance between the three pillars of sustainable devel-
opment—economic, social and environmental—when
procuring goods, services or works at all stages of the
project” [82]. A step further is green public procurement,
which aims to decrease environmental impact rather
than just apply compensatory measures [82]. Research
into sustainable public procurement suggests that public
food catering services influence the food sector [46, 83]
and that there is room for improvement for aligning with
the procurement directive guidance towards sustainabil-
ity for public procurement [82].

In terms of influencing demand, experts highlighted the
need of educating consumers and using advertisements
to increase public awareness which were reported to be
complementary measures. It was agreed by experts, and
stated in the literature, [20] that providing information is
unlikely to elicit change if not accompanied by ‘tougher’
measures such as legislation and taxation [84]. This jus-
tifies why legislation will be critical over education. In
addition, according to the Scientific Opinion Board
towards a sustainable food system [48], it is required to
combine regulatory, financial, behavioural, information
(certification and labelling), communication (aware-
ness campaigns) and education measures. However, it is
claimed that those measures may be insufficient on their
own, as consumer choice is influenced by additional fac-
tors such as preferences, advertising, and pricing [48].
While voluntary consumer activities may be beneficial,
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they should not be depended upon as key drivers of
change [48, 85-87]. Information-designed measures have
a role as instruments for promoting healthier and sus-
tainable food choices and raising consumer awareness in
Europe [88]. For instance, early-age education on food,
health and sustainability is needed to change eating pat-
terns of new generations. It is also essential to monitor
the marketing of ultra- processed foods [28]. FoPL which
incorporates food ecological footprints was suggested by
many experts as a tool to increase food literacy in rela-
tion to environmental impact. The metrics to guide such
policy actions are controversial and contested in the liter-
ature [85—87]. Some participants stated that rating ‘food
healthiness’ should be based on evidence of food-based
research including the level of processing as reported
by epidemiological and mechanistic studies [63]. Oth-
ers declared that it can be rated using nutrient profiling,
despite the core principle underpinnings FBDGs that a
food’s health potential is determined by more than the
sum of the nutrients it contains [63]. Standardised mod-
els to assess the health and/or environmental credentials
of foods are being developed, for example the EcoScore
in France. Current models focus mostly on water and
carbon footprint when assessing the environmental
impact of a food product/diet. This ignores the assess-
ment of other food-derived environmental effects such
as eutrophication, land use change or biodiversity loss,
among others. It is not desirable that consumer educa-
tion actions and FoPL could place undue responsibility
(and potentially blame and shame) on consumers com-
pared to other actors within the food system and beyond
[87]. Moreover, evidence seems to show that consumers
who already care about environmental issues are inter-
ested in sustainability labels [89]. Additionally, sustain-
able credentials often give foods a ‘health halo; as with
plant- based foods [90]. Better common understanding of
sustainable healthy nutrition is needed [46]. Other food
environment measures related to behaviour change are
food disposition and nudging, including in the digital
food environment, [91] where more research to deter-
mine how we can best utilise these systems to support
public health nutrition is needed [92].

Other actions at different points of the food chain that
were reported as being important were food and packag-
ing waste and investing in food production technologies
and reformulation towards more sustainable and health-
ier food production. The reduction in food waste was also
highlighted by the participants, both individually and
in groups, as the need for strategic food loss and waste
guidelines, even though policy specific solutions related
to this topic did not emerge. The Lancet Commission rec-
ommends to reduce food loss and food waste by 50% by
2030 [12]. Agreeing on a definition of food loss and waste
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is complex, with different agencies including different
food system stages. FAO and UNEP report food losses as
what is lost in production, not including retail, whereas
food waste includes retail and consumption level [3, 93].
The literature suggests pricing incentives and informa-
tion provision, which may motivate the private sector to
decrease food loss and waste for their own benefit [3].
Governments and businesses may take measures to pre-
vent post-harvest losses, especially in critical loss points,
and urban policies should encourage consumer-level
food waste reduction initiatives [94]. The Science Advice
for Policy by European Academies report recommenda-
tion stated to act beyond households and develop a more
circular food system [20, 93] In agreement with the New
Climate Economy Report, while significant resources will
be required to develop food waste prevention programs
throughout the supply chain, the economic and environ-
mental benefits of food waste reduction are significant,
and the costs of inaction are severe [94]. However, food
waste is not regarded as a principal path to sustainable
healthier nutrition in isolation [95].

With reference to the pathways, barriers and facilita-
tors, a range of process-related aspects or implemen-
tation challenges that need to be addressed to move
forward were raised by the experts. Regarding the food
system transformation process, participants emphasised
the requirement for taking a multi-stakeholder approach,
involving all actors, from production to consumption.
Emphasis was also placed on an aligned and coherent
implementation of different policies. Thus, responsibility
for it would fall to the various stakeholders and not only
to consumers but a wide range, from food producers and
food industry, the scientific community to government
bodies [96]. This is in line with the recommendation from
the European Commission’s “Towards a sustainable food
system” report that reiterate the need to ensure a fully
integrated approach to bring about a sustainable food
system. [48] There are many key food actors in the food
policy landscape in Europe who could affect consumer
behaviour regarding sustainable healthy diets, from an
individual level to community, governmental and global
level, including public health organizations and consumer
organisations. [46] Other sources have added a require-
ment for coordination besides the interdisciplinary and
inter-sectoral perspectives. [20] Moreover, other food
policy literature suggests good governance and political
support are critical for multisectoral implementation of
policies for health and wellbeing [97], and so far has been
inadequate [74]. For policymakers, the sustainability con-
cept is complicated and requires those intersectoral reac-
tions and thinking, as mentioned earlier. Some examples
of experiences in the Region exist in Sweden, [98] Ger-
many, [99] and Netherlands [100] which committed to
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implement healthy and sustainable food consumption
and production. However political processes that exam-
ine problems and potentialities in health and sustain-
ability within strategic food policy action plans, have
not been properly established [101]. At an international
level, there is the European Union’s regulatory frame-
work providing information to consumers, and the Com-
mon Agricultural Policy (CAP), the foundations of the
food and feed legislation, both at Union and at Member
State levels [46]. More traditional food security programs
had a tendency towards a production-focused approach.
Currently, incorporation of environmental concerns
within the CAP is essential. Supranational level coordi-
nated actions are required, as food items are often pro-
duced by multinational companies [46]. Defining global
and local responsibilities was stressed by the partici-
pants, with a combination of bottom-up and top-down
initiatives as described elsewhere [102, 103]. This find-
ing is in line with the Scientific Opinion Board towards
a sustainable food system [48] which recommended that
a capacity for transformation be established through the
design of both relevant EU policies and national, regional
and local initiatives. Apart from network development,
it was emphasised by experts that cities are critical for
action implementation. For instance, Urban Food Policy
Pact Global Forum, [21] demonstrates how cities can
play a critical role in governing food systems in order to
achieve a sustainable transition. Together with the lack of
political support, one of the major perceived barriers is
the need for changes in behaviour across food environ-
ments, not only by consumers but also producers and
distributors [28]. It may imply the necessity of challeng-
ing socio-cultural norms and practices and, at the same
time, facilitating food availability and accessibility by ease
and affordability for actors for responsible decisions con-
cerning sustainable and healthy diets [28].

For future work on implementing evidence-based poli-
cies and interventions, the identified actions could be
validated with consumers and all stakeholders and its
cost-effectiveness analysed [104]. This is especially criti-
cal for FoPL and consumer education. The effectiveness
of actions to improve healthy diets has been reviewed
elsewhere and shows strong evidence on pricing strate-
gies and school public food procurement policies, less
evidence on the effectiveness of mass media campaigns,
and inconclusive evidence for changing food environ-
ment (food availability or accessibility) and for food
labelling [105]. The latter, therefore, should be pro-
vided in combination with other interventions such as
mass media campaigns and education [105]. Additional
research is needed to evaluate the impact of actions to
meet the SDGs and Eat-Lancet Commission’s policy
range from doing nothing to eliminating the choice.
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Additionally, the interaction between structural and
commercial determinants of health with individual fac-
tors is relevant for developing public health nutrition
strategies that should be considered [106]. This is par-
ticularly pertinent if complex interconnections between
climate change, inequity and nutrition outcomes are
acknowledged [107]. Recognizing the imbalances in the
excessive consumption by some to under-consumption
by others is important, as equity is a fundamental com-
ponent of climate change, nutrition and global health
research [107]. While prevention and management of
conflicts of interest in food policies and programs within
countries is necessary, [2] making use of a social market-
ing approach could enhance mass media campaigns for
the adoption of healthy and sustainable diets [106].

As for the implications and future research, results
obtained through consensus on actions for developing
sustainable healthy diets from key experts in the field
will serve to inform policy, along with existing scientific
evidence. Research was deemed an essential transver-
sal element in the policy implementation process as was
highlighted by the participants. In this context, some
existing evidence-based reports [3, 9, 19] were men-
tioned as a starting point for developing recommenda-
tions. As the EC’s “Towards a Sustainable Food System”
expert report expresses; initiatives at all levels should be
evidence-based and integrate expert advice [48]. In fact,
the goal of the present project was to prioritise actions
based on expert opinion and consensus, which formed
the basis for the recent report on the key workstreams
in the WHO European Region on Sustainable Healthy
Diets [108]. This is needed to support countries in their
requests for more clarity on how to change dietary pat-
terns and facilitate knowledge-sharing. As well as, to
allow researchers collaboration to share databases and
harmonising protocols and procedures for monitoring.

These results are worth future discussions involving
different stakeholders to further explore the issues high-
lighted by the experts. A broader range of disciplines
and countries in the WHO European Region should be
included. Given the discrepancies among participants
in relation to local foods and processed products, such
topics are particularly important. Indeed, it would allow
better identification of the problem and solutions defined
in a comprehensive, evidence-based, approach that poli-
cymakers can follow. Several case studies from across
the European Region would further provide examples
of good practices that could be replicated, with a subse-
quent assessment of their impact. In consonance with
scientific expert groups in the EU emphasise the need
of a learning-focused policy approach and governance
structures through pilot initiatives, assessing their suit-
ability for broader adoption [48].
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The study has several strengths and limitations. One of
the strengths of this study was the participatory dialogue
based on the workshop that brought together relevant
experts in the field with diverse profiles from different
countries across Europe. The development of expert con-
sensus is another defining strength of the study. In the
food sustainability field with an enormous and disparate
evidence base, expert consensus is highly appreciated
[97]. The nominal groups revealed the existence of some
controversy in relation to what constitutes a healthy and
sustainable diet. Specifically, there were some discrepan-
cies in terms of local and processed foods. Despite the
controversies, recommendations which were broad but
adaptable to different cultural contexts were formulated
through a consensus from various points of view. Facili-
tating public health researchers and policymakers to
employ systems thinking approaches will aid multi stake-
holder cooperation and policy coordination to effectively
tackle future challenges [32]. The main limitations of this
study were the small sample size and the underrepresen-
tation of some professional profiles of the experts such as
the “Government Perspective” profile, as well as a focus
on only a limited number of European countries. Inter-
views were conducted with 19 of the 32 participants only.
Due to scheduling conflicts, only two participants who
identified themselves as having a ‘Government Perspec-
tive’ were able to be interviewed. Seven participants took
part in only one of the two stakeholder dialogue phases
due to scheduling issues. If more time had been available
to hold group sessions, deeper reflections on the specific
topics could have been reported.

Conclusion

In an effort to fully integrate sustainability into healthy
food policies, [46] a consensus-based method with key
international experts and policymakers in the fields
of nutrition, health, and environmental sciences was
used. This, in combination with food system approach
analysis, established the conceptualisation and imple-
mentation for the progress toward healthy and sustain-
able diets in Europe. A collective understanding of the
interconnected components of sustainable healthy diets
contributed to prioritising potential solutions: actions
in the different policy domains, tools, strategic guide-
lines and pathways for sustainable healthy diets. Results
agreed with existing evidence on political processes,
actions, and experiences in the field of sustainable and
healthy eating [79]. Future inclusive dialogues between
scientists, policymakers and other stakeholders includ-
ing the different actors in the food system and beyond
are needed to provide solutions to face the challenge
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of a resilient and sustainable food system for planetary
health. Implications for future policies require research
and should account for political, social, and economic
dimensions, as well as trade-offs, to holistically change
complex food systems [3, 5, 9, 17, 19, 20, 109]. Promot-
ing a common food policy framework at the various
levels of governance was deemed essential, with city
governments vital as food policy actors. Finally, pooled
analysis of experts’ opinions alongside scientific litera-
ture gave an indication of potential research and key
actions needed in Europe [108]. This work will support
action in Member States, not only considering human
health but also environmental health, to urgently join
efforts to promote a healthy and sustainable food model
across the WHO European Region.
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