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Abstract

Introduction A transformation of food systems is urgently needed, given their contribution to three ongoing

and interlinked global health pandemics: (1) undernutrition and food insecurity, (2) obesity and non-communicable
diseases (NCDs), and (3) climate change and biodiversity loss. As policymakers make decisions that shape food
systems, this study aimed to identify and prioritise policies with double- or triple-duty potential to achieve healthier
and more environmentally sustainable food systems.

Methods This study undertook a 4-step methodological approach, including (i) a compilation of international policy
recommendations, (i) an online survey, (iii) four regional workshops with international experts and (iv) a ranking

for prioritisation. Policies were identified and prioritised based on their double- or triple-duty potential, synergies

and trade-offs. Using participatory and transdisciplinary approaches, policies were identified to have double- or triple-
duty potential if they were deemed effective in tackling two or three of the primary outcomes of interest: (1) under-
nutrition, (2) obesity/NCDs and (3) environmental degradation.

Results The desk review identified 291 recommendations for governments, which were merged and classified

into 46 initially proposed policies. Based on the results from the online survey, 61% of those policies were perceived
to have double- or triple-duty potential. During the workshops, 4 potential synergies and 31 trade-offs of these poli-
cies were identified. The final list of 44 proposed policies for healthier and more environmentally sustainable food
systems created was divided into two main policy domains: food supply chains and ‘food environments. The out-
come with the most trade-offs identified was ‘undernutrition; followed by ‘environmental sustainability, and ‘obesity/
NCDs. Of the top five expert-ranked food supply chain policies, two were perceived to have triple-duty potential:

(a) incentives for crop diversification; (b) support for start-ups, and small- and medium-sized enterprises. For food
environments, three of the top five ranked policies had perceived triple-duty potential: (a) affordability of healthier
and more sustainable diets; (b) subsidies for healthier and more sustainable foods; () restrictions on children’s expo-
sure to marketing through all media.

*Correspondence:

Celia Burgaz

celia.burgaz@sciensano.be

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12992-024-01060-w&domain=pdf
http://orcid.org/0000-0002-4806-6055

Burgaz et al. Globalization and Health (2024) 20:56

Page 2 of 30

Conclusion This study identified and prioritised a comprehensive list of double- and triple-duty government poli-
cies for creating healthier and more environmentally sustainable food systems. As some proposed policies may have
trade-offs across outcomes, they should be carefully contextualised, designed, implemented and monitored.

Introduction

Food systems are the complex and interconnected range
of actors and their interlinked value-adding activities
involved in the production, aggregation, processing, dis-
tribution, consumption and disposal of food products
that originate from agriculture, forestry or fisheries, and
parts of the broader economic, societal and natural envi-
ronments in which they are embedded [22]. The term
also includes the inputs needed, and the outputs gener-
ated, at each of these steps [11]. Our current food sys-
tems are under scrutiny: ever since the Green Revolution
in the 1950s, agricultural innovations and technologies
have managed and evolved to feed a fast-growing popu-
lation with an abundance of low-cost food [15]. How-
ever, the primary focus of the regulation of food systems
remains on food quantity and economic benefits to sup-
pliers, often at the expense of quality and ecology. Such
a regulatory focus has contributed to unhealthy, envi-
ronmentally unsustainable and socially unjust food sys-
tems across the world [3, 26, 38, 41]. This exacerbates
three ongoing and inter-linked public health pandemics:
undernutrition and food insecurity, obesity and diet-
related non-communicable diseases (NCDs), and climate
change and biodiversity loss — referred to as the “Global
Syndemic” (B. A. [32]).

Policymakers working across different and heteroge-
neous fields (agriculture, fisheries, rural development,
health, environment, transport and supply infrastructure,
trade, social rights, international cooperation, etc.) make
decisions that shape food systems, impacting both popu-
lation and planetary health through food production and
consumption patterns. Sustainable production and con-
sumption can broadly be defined as encompassing any
and all issues that seek to improve the way that products
and materials are sourced, manufactured, and marketed
and the way that products are purchased, used, and dis-
posed of at the end of their useful lives [42]. To achieve
global sustainable development, fundamental changes in
the way societies produce and consume food are indis-
pensable. In this study, sustainable healthy diets are die-
tary patterns that promote all dimensions of individuals’
health and wellbeing; have low environmental pressure
and impact; are accessible, affordable, safe and equitable;
and are culturally acceptable [9]. The aims of Sustainable
Healthy Diets are to achieve optimal growth and devel-
opment of all individuals and support functioning and
physical, mental, and social wellbeing at all life stages for

present and future generations; contribute to prevent-
ing all forms of malnutrition (i.e. undernutrition, micro-
nutrient deficiency, overweight and obesity); reduce the
risk of diet-related NCDs; and support the preservation
of biodiversity and planetary health [9]. Worldwide,
healthy diets are often considered as those dietary pat-
terns rich in health-promoting foods, including plant-
based foods, fresh fruits and vegetables, antioxidants,
nuts, and sources of omega-3 fatty acids, and low in satu-
rated fats and trans fats, animal-derived proteins, and
added/refined sugars [25]. These patterns are commonly
part of the cultural and traditional diet in most regions
of the world, rooted in local/regional traditions and food
sources, as is the case for the traditional Mediterranean
and Asian diets [6]. Since the beginning of the century,
the world has experienced a wave of globalisation, which
has generated lower prices for foods, increased access to
a wide variety of foods, and has helped to reduce global
poverty [12]. Nevertheless, globalisation has also led
to increases in the availability of less healthy foods and
ultra-processed foods while exacerbating nutritional and
environmental vulnerabilities [2, 16, 31, 36], particularly
import volumes of animal products and ultra-processed
foods in low- and middle-income countries (LMICs) [1,
10, 17, 18, 20, 34, 35]. The geographical availability of
less healthy foods drastically impacts the dietary pat-
terns of lower socio-economic groups [24, 29]. Therefore,
the relationship between food systems and global and
social inequalities is a controversial topic, as the effects
are heterogeneous across countries, settings and house-
holds. In addition, the impacts among genders also dif-
fer. While food trade and globalisation can improve
women’s empowerment by creating new jobs, enhancing
food choices and increasing women'’s bargaining power in
society [28], it can also lead to job losses and a concentra-
tion of work in lower-skilled jobs [40].

Hence, the transition in this global context to health-
ier and more environmentally sustainable food systems
is essential to improve our understanding of the effects
and effectiveness of public policies on our health and
the environment; and even more importantly, to under-
stand their ability to simultaneously reduce the bur-
den of the Global Syndemic, while taking into account
potential effects on inequalities and women’s empower-
ment. For this reason, the double- or triple-duty poten-
tial of diverse public policies needs to be identified and
evaluated (B. A. [32, 39]).
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Ever since the 2021 United Nations Food Systems Sum-
mit, there have been growing calls for governments to
adopt a holistic “food systems approach” to make pro-
gress at policy level that simultaneously tackles these
three ongoing pandemics, with coordination to avoid
incoherent interventions [8, 13, 14, 23],B. A. [32]. These
calls are based on the realisation that one policy could
improve multiple outcomes (double- or triple-duty
potential), that there could be potential synergies (mutu-
ally advantageous effect from the application of one
policy on the implementation and/or effectiveness of
another policy), but that there can also be trade-offs (neg-
ative effects across policy objectives, effectiveness and/or
outcomes) when trying to simultaneously reduce food
insecurity and undernutrition, obesity and diet-related
NCDs, and improving environmental sustainability.

To create healthier and more environmentally sus-
tainable food systems, it is therefore crucial to iden-
tify evidence-informed policy options for governments
(hereafter referred to as “proposed policies”) that can be
used in different contexts and countries globally. In 2013,
the International Network for Food and Obesity/NCDs
Research, Monitoring and Action Support (INFORMAS)
developed the “Healthy Food Environment Policy Index”
(Food-EPI) (B. [33]), a tool and process used to assess
and benchmark national governments’ actions to cre-
ate healthy food environments that prevent obesity and
NCDs and identify key priority actions for future imple-
mentation [37]. In 2018, a team of international scientists
created the Food Systems Dashboard [8] a tool used to
describe global, regional and national food systems; to
assess the challenges for improving diets, nutrition and
health, and to guide its users to set priorities and decide
on actions. However, to the best of our knowledge, a
policy-focused tool that proposes a comprehensive list of
double- and triple-duty actions for governments to cre-
ate healthier and more environmentally sustainable food
systems has not been developed yet.

Prior to undertaking this research, we conducted a
scoping review to identify the double- and triple-duty
potential of different food systems policies that have
already been implemented and evaluated. The findings
from this scoping review highlighted that some food
systems policies, once implemented by governments,
have beneficial effects in multiple outcomes analysed
(double- or triple-duty potential) [4]. However, not all
the proposed policies have been designed or imple-
mented to date, and not all the implemented policies
have been evaluated, displaying some important gaps in
the evidence available. The key results from this scop-
ing review showed that some of these policies positively
impact undernutrition, obesity, and climate change
(the three primary outcomes studied). The identified
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triple-duty policies were (a) sustainable agriculture
practices (i.e. agroecology, carbon sequestration, crop
rotations, school gardens) and (b) school food pro-
grammes. The identified double-duty policies were (a)
front-of-pack labelling, (b) in-store nudging interven-
tions, (c) food provision in public sector settings, and
(d) fiscal measures (i.e. taxes and subsidies). The scop-
ing review [4] identified one synergy (i.e. a combination
of food prices and food retail policies increase healthier
purchases) and four trade-offs (i.e. water desalination
strategies negatively impact climate change; food pro-
vision policies may increase food waste; food labelling
may increase nutrition-related inequalities; food sub-
sidies may increase food purchasing with the money
saved). More detailed information on the complete
methodology applied and the specific results from the
scoping review can be found in the respective paper [4].

In this vein, our study aimed to identify and priori-
tise a comprehensive list of policies for governments to
shift populations towards sustainable healthy diets in
a way that explicitly considers and integrates the linked
outcomes of undernutrition and food security, obesity/
NCDs and environmental degradation. In this way, the
study informs policymakers on public policies that can
be designed, implemented and evaluated at national,
regional and/or local levels of jurisdiction to create
healthier and more environmentally sustainable food
systems.

Methods

This study aimed to create a list of proposed policies
towards healthier and more environmentally sustain-
able food systems, applicable to governments globally at
any desired level of jurisdiction. We started by compiling
existing international policy recommendations addressed
at governments to identify potential food systems poli-
cies, and based on that we conducted a scoping review
[4] to examine the effects and effectiveness of those
internationally recommended policies on a total of five
outcomes. The three primary outcomes were (i) under-
nutrition, (ii) obesity/NCDs, (iii) environmental sus-
tainability. In addition, (iv) inequalities and (v) women’s
empowerment were included as secondary outcomes,
as they are not direct outcomes of the Global Syndemic
and not considered when assessing the double- or triple-
duty potential of policies, but in a non-linear way they
are simultaneously drivers and outputs common for the
three pandemics. The aspects considered for each out-
come are available in Table 1.

Due to the lack of evidence available for effectiveness
of policies within some policy subdomains on different
outcomes [4], additional insights on the list of proposed
policies were gathered through an international expert
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Project flowchart — Steps towards the proposed list of policies

2021 w2

Step 3 Step 4
Second survey

Step 1 Step 2
C ilati: First survey International workshops
of international policy Perceived effects and Synergies and trade-offs
recommendations effectiveness of policies of policies
46 proposed policies 42 proposed policies
291 recommendations [27 food supply chains + [24 food supply chains +
19 food environments] 18 food environments]

23 reports

Participation rate: 87%

27 responses

Participation rate: 41%

Ranking for prioritization
of policies

44 proposed policies
(27 food supply chains =
17 food environments]

Participation rate: 68%

21 experts
10 responses

46 proposed 42 proposed
policies policies

Ranking
44 proposed of proposed
policies policies

—— Solid arrows are used to describe the process and steps described in this article.

» Dashed arrows are used to describe the process involving the scoping review (Burgaz et al, 2023).

Output

Fig. 1 Flowchart of the steps undertaken in 2021-2022 to develop the proposed policies for governments towards healthier and more
environmentally sustainable food systems, number of policies considered across each step, and input sources

consultation. This was done by conducting two online
surveys and four regional workshops to identify the
perceived effects (double- or triple-duty potential), the
effectiveness, synergies and trade-offs of the list of pro-
posed policies, regardless of their implementation level.
All the inputs, changes in the number of proposed poli-
cies according to each step, and the complete process are
depicted in Fig. 1.

Step 1 - Compilation of international recommendations
From March to July 2021, we conducted a desk review
of international guidelines, reports and peer-reviewed
scientific articles that recommended policy actions for
governments to improve food systems concerning pop-
ulation nutrition, nutrition-related inequalities and/or
environmental sustainability.

The list included documents found through a grey lit-
erature search conducted on the Internet and key docu-
ments already known to the co-authors involved in this
research, mainly consisting on reports from international
organisations [namely the Food and Agriculture Organi-
zation of the United Nations (FAO), the World Health
Organization (WHO), the Global Alliance for Improved
Nutrition (GAIN), the Organisation for Economic Co-
operation and Development (OECD), the United Nations
Children’s Fund (UNICEF) and the International Food
Policy Research Institute (IFPRI)]. To be eligible for

inclusion, each report/guideline/paper was assessed
against the three following criteria: (i) it contains specific,
detailed recommendations for government policies or
actions addressing food systems, and policy recommen-
dations needed to be action-oriented and specific (ii) it
contains information details about the funding sources;
reports/guidelines produced by the agriculture or the
food industry were not included (iii) it was published
between 2011 and 2021. A total of 23 documents met
these inclusion criteria and were used as sources for the
compilation. The 23 documents were reviewed in detail,
extracting a total of 291 policy recommendations for gov-
ernments (Annex 1).

As foreseeable, overlaps were found across the policy
recommendations. In such cases, they were merged
keeping the content of the original recommendations as
close as possible to how they were worded. This allowed
both for the identification of potential policy areas to be
addressed (that in this research I refer to as ‘domains’ and
‘subdomains’) and the generation of a shorter, merged list
of policies for governments (Table 2).

All the recommendations were compiled and classified
according to the food systems areas they were addressing
in these ten subdomains, that were identified in two ways:
for the food supply chains domain, an inductive approach
was used based on the thematic areas of the policy rec-
ommendations; for the food environments domain, a
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Table 2 Recommendations extracted and merged, divided by policy domains and subdomains
Policy domains Policy subdomains Recommendations Merged
Food supply chains Food production 86 15

Food storage, processing, packaging and distribution 16 6

Food loss and waste 20 3

Food trade and investment 19 3
Food environments Food composition 12 2

Food labelling 18 4

Food promotion 31 2

Food provision 23 3

Food retail 26 4

Food prices 40 4

291 46

deductive approach based on the Food-EPI tool was
adopted (B. [33]). Once classified and merged per domain
and subdomain, 46 proposed policies were retained, as
they covered individual food systems aspects and pro-
posed policy actions that could tackle one of more of the
three outcomes studied. To ensure consistency across the
policies recommended, the same approach and languages
used for the Food-EPI were adopted in the phrasing of
the recommended policies (B. [33]). The results of this
compilation were used both to create the first survey to
identify the perceived effect and effectiveness of the pro-
posed policies (step 2).

Step 2 - First survey: perceived effects and effectiveness

of the recommended policies

In November 2021, an online survey (LimeSurvey) was
conducted among international agriculture, food and
environmental sustainability experts. The objective of
the survey was to get insights from experts on the per-
ceived double- and triple-duty potential of the proposed
policies, and to identify potential synergies and trade-offs
across the outcomes (Table 1).

Experts were recruited within two networks: (1) the
INFORMAS network and (2) the Food Sustainability
Advisory Team (Food-SAT), which was established under
the INFORMAS2.0 IDRC project.!

Two surveys were created, one for the domain of food
supply chains and one for food environments. Experts
were asked to assess the potential effect of 46 recom-
mended policies on the five outcomes. Experts could rate
the effect of the policies as “positive’, “negative’, “neutral’,
“non-applicable” or “unknown” When experts selected

1 INFORMAS 2.0 IDRC project — available in: //www.idrc.ca/en/project/
harmonized-indicators-measuring-progress-toward-more-sustainable-healt
hier-food-systems

“positive” as the perceived effect, they were asked to rate
the effectiveness according to three levels: “very effec-
tive’, “effective” or “somewhat effective”. Therefore, each
expert had to assess the effect and effectiveness level of
each policy across the outcomes, to allow for the identifi-
cation of policies with double- or triple-duty potential. At
the end of the survey, we asked for additional feedback or
suggestions for us to take into account during the analy-
sis of the results or the further development of the list of
proposed policies.

The survey responses were analysed per policy, con-
sidering their double- or triple-duty potential, and the
potential synergies or trade-offs across the three primary
outcomes. Based on the results of the survey, the policies
were classified according to three categories: (1) essential
to keep (those perceived as likely to have a strong posi-
tive impact on at least two outcomes, with no negative
impacts perceived); (2) to be excluded (those considered
likely to have a negative impact on at least one primary
outcomes, with only low effectiveness in all others); and
(3) policies with mixed results (those with perceived
mixed effects, either likely to have strong effectiveness in
two or three primary outcomes with negative impacts in
others, or those identified as important single-duty poli-
cies which were likely to have strong effectiveness in just
one outcome but without perceived effects in the others).
The results of this survey were used to inform the experts
participating in the regional workshops and to advise on
the final selection of the policies.

Step 3 - Regional workshops

Between May and July 2022, four online workshops
were organised. We invited agriculture, food, health and
environmental sustainability experts from the regions
included in the INFORMAS2.0 project (Europe, Latin
America, East and West Africa). The objective of each of
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the workshops was to discuss the perceived effect (dou-
ble- or triple-duty potential) of the proposed policies
on the five outcomes. Based on their organisation, role,
and relevant research field, experts from the four regions
were identified and contacted by the INFORMAS2.0
partners in Belgium, Brazil, Kenya and Senegal. In order
to be included, experts were assessed according to two
main criteria: (i) he/she is directly involved in at least
one of the ten food systems subdomains identified (either
conducting research or through the design or implemen-
tation of policies); (ii) his/her country of origin belongs
to the four regions analysed. A total of 235 experts were
invited via email, with the request to reply if they were
interested in participating. Their written confirmation
was used as their consent. Prior to the workshop, the
participating experts were divided into four different sub-
groups (based on their field of expertise) to ensure opti-
mal feedback within all subdomains. The distribution of
the 96 experts who participated in the workshops, their
field of expertise, type of organisation, country of origin
and their assigned groups can be found in Annex 2.

The workshops were organised in English (for Europe
and East Africa), Spanish (for Latin America) and French
(for West Africa). A short introduction was given at the
beginning of the workshop, after which participants were
divided into breakout rooms according to their assigned
sub-group and were invited to reflect on the following
aspects of each proposed policy: (i) the content clarity
and wording; (ii) the level of (dis)aggregation; (iii) the
double-/triple-duty potential and its potential effect on
inequalities and women’s empowerment; and (iv) any
potential synergy or trade-off across the outcomes. The
information on the policies’ double- or triple-duty poten-
tial, as well as the synergies/trade-offs identified through
the scoping review [4] and the first survey was provided
for each proposed policy. Experts were also asked to sug-
gest additional double- or triple-duty policy options that
were not covered in the proposed list.

The final list of proposed policies was created taking
into account the findings from the scoping review, the
survey and the feedback from the workshops. The results
gathered through the scoping review were prioritised.
When scientific evidence was not available, the input
from the experts was considered. During the process
of combining the results from the different steps, some
policies were regrouped, others were disaggregated and
others were reworded. Suggestions made by experts that
were out of scope [as they did not directly impact the
five outcomes, but had a more upstream focus (i.e. other
social or economic determinants)] were not taken into
account. All trade-offs identified were considered when
creating the list of proposed policies, and for some poli-
cies experts identified potential solutions and proposed
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changes in the text to reduce or eliminate their nega-
tive impact. However, given the complexity of food sys-
tems and the differences across countries and contexts, it
was not always possible to modify the policy wording to
address all the potential trade-offs identified during the
discussions. For those cases, the trade-offs were simply
noted down.

Step 4 - Second survey: prioritisation

In October 2022, an additional meeting with the Food-
SAT (n=21) and INFORMAS2.0 (n=10) experts was
organised. In this last step, we sought to further verify
the proposed changes and to identify which policies they
considered should be prioritised. The 31 experts were
invited via email, and to enable maximum participation,
two meetings at different times/dates were organised.
Before the meeting, the new list of proposed policies
(resulting from step 3), the results from the prior con-
ducted scoping review [4] and the feedback received from
the workshops (step 3) were shared with them. During
the meetings, experts were asked to share their feedback
on the list of proposed policies, based on the scientific
evidence available and their expertise in the field.

After the session, experts were asked to rank the pro-
posed policies according to their perceived effectiveness
to improve one (or more) primary and/or secondary
outcome(s) of their choice. In order to rank them, experts
had to select from the list of proposed policies the ones
that had a positive effect on the chosen outcome(s). Once
selected, experts had to order them according to their
(perceived) level of effectiveness. Given the difficulty
of comparing the importance of policies across the two
core domains, the ranking was done separately for the 27
food supply chains policies and the 17 food environments
ones. There was no limit to the number of policies that
could be ranked. However, in order to ensure that a sig-
nificant ranking among policies was conducted, experts
had to select a minimum of 5 per domain. At the bottom
of the survey, experts could give additional explanations
or comments to be taken into consideration while analys-
ing the data.

A numerical value was assigned to the ranking posi-
tions: the policy in the highest position in the ranking
was assigned a value of 10, the second policy an 8, the
third a 6, the fourth a 4, the policy in the fifth position a
2, and all the other policies that were selected and ranked
in lower positions (below the fifth) were given a value of
1. This was done to ensure a distinction between poli-
cies that were considered relevant but in lower positions
in the ranking, versus those that were not selected at all
(therefore perceived as not effective for the chosen out-
come). This way, we were able to identify the proposed
policies considered to be prioritised, by domain and by
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outcome. The extent to which experts agreed on the level
of priority of the proposed policies was then analysed by
policy domain and outcome in Excel using Gwet AC2
inter-rater reliability coefficient with Agreestat360.

Results

List of proposed policies for governments

Using a participatory and transdisciplinary approach
involving international experts to identify the effects,
effectiveness, and potential dynamics that lead to syner-
gies and trade-offs across outcomes, we propose a list of
44 policies for governments to create healthier and more
environmentally sustainable food systems from SFS: 27
for food supply chains and 17 for food environments. The
complete list is available in Table 3. In this list, there is no
hierarchy to how the proposed policies are presented, as
they are classified according to the prior defined domains
and subdomains (Table 1).

The wording, (dis)aggregation level, classification, and
number of policies changed across the process, based on
the inputs and outputs of each step of the process (Fig. 1).

The subdomain with more policies was ‘food produc-
tion; with 16 proposed policies. The subdomains of ‘food
storage, processing, packaging and distribution, ‘food
trade and investment agreements’ and ‘food labelling’
included 4 proposed policies each, followed by ‘food loss
and waste, ‘food promotion, ‘food provision’ and ‘food
prices’ with 3 policies each. Two subdomains (‘food com-
position’ and ‘food retail’) included 2 policies each.

Perceived double- and triple-duty potential, synergies

and trade-offs

The results from the initial survey showed that 61% of the
proposed policies (n=28) were considered by respond-
ents to have double- or triple-duty potential. However,
after applying the modifications suggested by the experts
during the survey analyses and the regional workshops,
the final list included 91% of proposed policies (n=40)
with perceived double- or triple-duty potential (Table 3).
A total of 25 policies were perceived to have double-duty
potential (one for ‘undernutrition’ and ‘obesity/NCDs;
four for ‘undernutrition’ and ‘environmental sustainabil-
ity, and 20 for ‘obesity/NCDs” and ‘environmental sus-
tainability’). A total of 15 policies were perceived to have
triple-duty potential. The full results on the perceived
effects and effectiveness of the 46 initially proposed poli-
cies can be found in Annex 3.

During the regional workshops, three potential syner-
gies and thirty-one trade-offs identified. According to the
experts, five trade-offs (out of the 30) could be minimised
or avoided in some contexts by adding specific require-
ments in the proposed policies. The five changes pro-
posed by experts are underlined in Table 3. The outcome
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with more trade-offs identified was ‘undernutrition’
(n=14), mostly related to lower yields or the potential
increase in prices of final products as a consequence of
the policy. Eleven trade-offs were identified for ‘envi-
ronmental sustainability, mainly regarding the increase
of greenhouse gas emissions (GHGEs) from transport,
packaging, or food waste. A total of seven trade-offs were
identified for ‘obesity and NCDs; mainly regarding the
fact that some of the policies (e.g. on waste, reformula-
tion or labelling) would only be implemented in foods
with packaging, nutrition facts or expiration dates, which
tend to be unhealthier/processed and not for fresh, natu-
ral products. Some of the detected trade-offs applied to
more than one outcome. All the identified perceived dou-
ble- or triple-duty potential, synergies and trade-offs are
also available in Table 3.

In addition, three proposed policies were removed as
experts considered they were only beneficial for one out-
come, with low effectiveness levels and potentially nega-
tive for other proposed outcomes. These policies were:
(1) reduction of plastics in food packaging (perceived to
have a low impact on environmental sustainability but
potential negative effects for undernutrition), (2) regula-
tions from governments to reduce water use in farming
(perceived to have an impact on environmental sustain-
ability but potential negative effects for undernutrition)
and (3) awareness campaigns for food waste reduction
(perceived to have a low impact on environmental sus-
tainability and no effects in the other outcomes).

Implementation considerations

During the workshops, experts stressed that the relevance
of some proposed policies may be context-specific, such
as in the case of: (1) the need to include water or imple-
ment water fountains as part of school food and nutrition
programmes; (2) the need to reduce meat consumption
(which was considered to be less applicable in contexts
where current consumption is very low, with high rates
of undernutrition, food insecurity and micronutrient
deficiencies); (3) the use of labels (among countries that
have implemented warning labels, countries with healthy
score labels, and countries without any label and volun-
tary ingredient list agreements); (4) strategies related to
food loss (experts in Europe did not consider policies
in this area a priority as the rates in food losses during
harvest and transport are often very low); (5) strategies
related to food waste at retail and consumer level (some
experts argued that in certain LMIC in regions the gen-
eration of food waste is very low and the majority of the
groceries are bought in local markets that prioritise fresh,
unprocessed foods). Hence, experts reasoned that some
policies would apply best to contexts where the specific
challenges associated are high.
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The following key topics were raised several times dur-
ing the discussions in the workshops: (1) the need to
change the wording from ‘healthy and sustainable [crops/
foods/diets]” to ‘healthier, more sustainable [crops/foods/
diets]” to ensure a flexible, context-specific meaning; (2)
the difficulty (due to the lack of scientific and empirical
evidence) to understand the effects of some proposed
policies that have never been implemented, particularly
with regards to different contexts, settings and popula-
tions; (3) the urgency to address the gap in literature
regarding women’s empowerment, and to understand
which are the effective policies and the barriers to pol-
icy development; (4) the crucial role that proper design,
implementation, monitoring and evaluation play in
ensuring that the effect and effectiveness of the proposed
policies is attained; (5) the need to differentiate according
to national, regional or local jurisdictions when assessing
the effects, effectiveness and potential synergies or trade-
offs; and (6) the difficulty of determining which syner-
gies or trade-offs may arise from each of the proposed
policies, without being able to apply them in a specific
context (as they may vary due to social, economic and
environmental factors).

Some experts also suggested keeping the gender per-
spective as a cross-cutting topic across policies, as to
ensure women'’s social protection and recognition in all
aspects related to the food system. In this vein, another
suggestion was to adapt the proposed policies to make
them gender-neutral (for instance, by including terms
such as “farmers” or “fishers” instead of adding a dis-
claimer at the end of the policy such as “including women
and vulnerable groups”), as a mechanism to avoid the
misconception of having to include women as if they were
a minority group. Additional concerns raised referred to
ensuring that consumers could prioritise healthy, envi-
ronmentally sustainable and fresh products, as some
interventions in the subdomains of food composition,
labelling or waste are only applicable to processed foods.
From these discussions, we identified additional potential
trade-offs that to the best of our knowledge have not yet
been reported by the literature. For instance, with regard
to food reformulation, experts were concerned about the
impact that such policies would have on prices and their
subsequent effect on vulnerable groups.

As the initial purpose was to have only policies with
double- or triple-duty potential, a common suggestion
made by experts was to keep some proposed policies
that only impact one outcome, but that were very effec-
tive and valuable for the sustainability of food systems.
Such four “important single-duty actions’, all part of the
‘food production’ subdomain, were kept in the final list:
(1) sustainable carbon sequestration practices; (2) sus-
tainable fisheries; (3) optimisation of water resources
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management; and (4) climate change impact prepared-
ness. Also within the subdomain of food production,
there were some common concerns regarding agricul-
ture/food production. First off, experts expressed the
need to differentiate between support or subsidies pro-
vided to farmers/businesses producing healthy and sus-
tainable foods for human consumption, versus those
producing healthy and sustainable foods for animal feed
(i.e. corn, soya, oats). Secondly, experts from LMICs
highlighted the importance of including livestock pro-
duction with agroecological principles for countries
where mixed farming, small-scale production, and rural/
family farms are largely dominant, as there the sector
remains critical to food and nutrition security. A third
topic raised by experts was that the majority of support
from the government in neo-liberalist economies tends
to go to big companies, while there should be a switch
towards supporting smallholder farmers, start-ups, and
small and medium-sized enterprises (SMEs).

The complete feedback received from the workshops,
the reasons for exclusion/inclusion, and the information
analysed which led to final list of proposed policies is
available in Annex 4.

Prioritisation of proposed policies

Table 4 provides an overview of the results from the
ranking, including the codes and titles from the 27 pro-
posed policies for food supply chains, and the 17 for food
environments.

A total of 21 Food-SAT and INFORMAS2.0 experts par-
ticipated in the final meeting to discuss the final list of pro-
posed policies. Ten experts completed the survey, resulting
in 13 complete rankings: one for undernutrition, four for
obesity/NCDs, six for environmental sustainability, and
two for health inequalities. No rankings were completed
for women’s empowerment. Therefore, the extent to which
experts agreed on the level of priority of the proposed poli-
cies could only be calculated for the outcomes of ‘obesity/
NCDs’ and ‘environmental sustainability! Using the Gwet
AC2 coefficient, the agreement among experts for ‘obesity/
NCDs’ was moderate for the food supply chains policies
(0.56), and fair for food environments policies (0.38). The
agreement among experts for ‘environmental sustainabil-
ity’ was moderate for food supply chains (0.58) and for food
environments (0.58). The complete analyses for the ranking
and the experts’ agreements are available in Annex 5.

From the top-five ranked food supply chains policies,
two were perceived to have triple-duty potential: (a)
incentives for crop, fish and livestock diversification,
and (b) support for start-ups and small- and medium-
sized enterprises (SMEs) producing healthier and more
sustainable foods. The other three top-ranked policies
had perceived double-duty potential (two for obesity/
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Table 4 Titles of the proposed policies for creating sustainable food systems, ranked according to their perceived prioritization level

by international experts

Proposed policies

Rank position Food supply chains

Food environments

1 Subsidies for sustainable healthy crops/livestock/fish Affordability of healthier and more sustainable diets

2 Incentives for crop, fish and livestock diversification Subsidies for healthier and more sustainable foods

3 Land use management Front-of-pack nutrition/environmental labelling

4 Support for start-ups and small- and medium-sized enterprises Taxes on less healthy/sustainable foods

producing healthier and more sustainable foods

5 Regulation framework at the retail level Marketing restrictions of less healthy and less sustainable foods
to children across all media

6 Food loss and waste reduction through a step-wise process Evidence-based claim regulations

7 Support for women’s Empowerment Reformulation of processed foods

8 Effective use of trade policy levers for sustainable food systems Restriction of marketing of less healthy, less sustainable food
in retail outlets

9 Regenerative agriculture School food and nutrition policies

10 Food loss prevention and reduction through infrastructure Accessibility of shorter food supply chains to consumers

investment

1 Optimisation of water resources management Public sector setting (other than school) food and nutrition policies

12 Farmers and fishers' support Reformulation of out-of-home meals

13 Climate change impacts preparedness Nutrition information panels and ingredient lists

14 Ecosystem restoration and conservation Out-of-home eating outlets'menu labelling

15 Environmental impact measures Marketing restrictions on breastmilk substitutes

16 Risk impact assessment of trade and investment agreements Zoning laws for healthier, more sustainable retail outlets

17 Farmers' access to traditional seeds and breeds Prominence of healthy, sustainable foods in the (in)formal food
sector

18 Connecting smallholder farmers with territorial markets

19 Sustainable carbon sequestration practices

20 Evidence-based reduction of the use of fertilisers

21 Evidence-based use of fortification programmes

22 Sustainable fisheries

23 Trade incentives for shorter food supply chains

24 Evidence-based reduction of the use of pesticides

25 Evidence-based use of bio-fortification programmes

26 Support to young generations

27 Transparency of global food supply chains

NCDs and environmental sustainability, and one for
undernutrition and environmental sustainability). For
food environments, three of the top-five had perceived
triple-duty potential: (a) affordability of healthier and
more sustainable diets, (b) subsidies for healthier and
more sustainable foods, and (c) marketing restrictions
of less healthy and less sustainable foods to children
across all media. The other two top-ranked policies
had perceived double-duty potential (both of them for
obesity/NCDs and environmental sustainability).

Discussion

This study set out to create a comprehensive list of poli-
cies to achieve healthier and more environmentally sus-
tainable food systems for governments at any level of

jurisdiction. From the compilation of 291 international
policy recommendations, a preliminary list of proposed
policies was created. The findings from the prior con-
ducted scoping review [4] highlighted that some policies
included in the list, once implemented by governments,
have beneficial effects in multiple outcomes analysed
(double- or triple-duty potential). However, not all the
proposed policies have been designed or implemented
to date, displaying some important gaps in the evidence
available. Combining the evidence from the scoping
review and the survey with experts, it became clear that
there is a wealth of policies that can potentially help tack-
ling the global Syndemic. Given the complexity of food
systems, and the high heterogeneity of potential effects
depending on the country and setting, many policy
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options have trade-offs that should be considered and
tackled during the policy design phase. Bringing all the
information together during the workshops with inter-
national experts, we recognised that sometimes they can
be mitigated with proper policy design, implementation
and monitoring. We also learned that, despite some dif-
ferences in contexts (which should be carefully evaluated
when designing/implementing the proposed policies),
the challenges and needs within food systems are simi-
lar across the globe, with some population groups being
forsaken when designing policies. Nevertheless, some
outcomes are perceived as more important than oth-
ers, depending on the context. The list of 44 proposed
policies created as a result of these steps highlights the
enormous potential of policies to improve the healthi-
ness and sustainability of food systems worldwide. Based
on the final ranking, we were able to identify which pro-
posed policies experts perceive should be prioritised by
governments.

The identification and prioritisation of specific poli-
cies to achieve healthier and more environmentally sus-
tainable food systems remain a challenging task due to
the number of variables at play, and the complex ways
in which they interact with one another. As highlighted
in the scoping review and mentioned by experts during
the workshops, some proposed policies would need to
be implemented in conjunction with others in order to
achieve the highest possible benefit (for instance, mar-
keting restrictions with FOPNL and fiscal measures).
In addition, some proposed policies may be relevant
only within certain contexts (such as water fountains in
schools or food waste reduction mechanisms). Prior to
their implementation, the proposed policies should be
adapted or combined with others to take contextual fac-
tors into account and be able to obtain optimal results.

As shown in the ranking results, the policies perceived
to have triple-duty potential did not always necessarily
score higher in the prioritisation ranking when all the
outcomes when considered. This was the case of some
policies that have been scientifically proven to have tri-
ple-duty potential (i.e. school food and nutrition policies
or regenerative agriculture) or which were perceived as
such by experts (i.e. marketing restrictions of breastmilk
substitutes; connecting smallholder farmers with territo-
rial markets; prominence of healthy, sustainable foods in
the (in)formal food sector) occupied lower positions in
the ranking. In fact, out of the first five-ranked food sup-
ply chains policies, only two had been perceived to have
triple-duty potential, namely the incentives for crop, fish
and livestock diversification, and the support for start-
ups and SMEs producing healthier and more sustainable
foods. For food environments, three of the five had per-
ceived triple-duty potential, which were affordability of
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healthier and more sustainable diets, subsidies for health-
ier and more sustainable foods, and marketing restric-
tions to children across all mediaOn the other hand, the
“single-duty” policies that were advised to keep (even if
their impact was only in one outcome) occupied higher
positions in the ranking than others with perceived dou-
ble- or even triple-duty potential. This was the case with
mechanisms for optimisation for the management of
water resources, climate change impact preparedness or
sustainable carbon sequestration practices. These find-
ings bring an interesting policy perspective to the con-
cept of the Global Syndemic, showing whilst the effects
of the policies across outcomes remain important dur-
ing the prioritisation process of actions to undertake,
other factors may alter their relevance and hierarchical
decisions.

Based on the feedback from experts, this study iden-
tifies the potential double- or triple-duty, synergies and
trade-offs from the policies that would otherwise be hard
to analyse without empirical policy implementation.
However, synergies and trade-offs are also context-spe-
cific and the policy effects will inevitably vary depending
on social, economic and political factors. In complex sys-
tems, policy changes can have unintended or unexpected
effects. Therefore, as shown by similar research in this
field [5, 23], the synergies and trade-offs identified in this
study should not be taken as a deterministic assessment
of what would be certain to happen if the proposed pol-
icy is implemented. It should instead be interpreted as a
potential scenario to consider during the agenda setting,
policy design, implementation, or monitoring phases.

In order to be applicable in different jurisdictions and
contexts, and based on the experts’ feedback, we decided
to propose policies that are broad in scope. The regional
workshops were particularly useful as they combined
the knowledge from global experts (with experience in
diverse settings) with the evidence available from the
scoping review on the effects and effectiveness of policies
that have been implemented. However, during the work-
shops and the meetings with experts prior to the rank-
ing, there were some inevitable discrepancies in their
views. For instance, experts in Latin America stressed the
importance of the styles of FOPNL, as they argued that
warning labels (such as those used in Chile or Mexico)
have similar effects across population groups, whereas
experts in Europe considered colour-coded label schemes
to be more effective among higher-income groups. Other
controversial topics were the use of biotechnology and
genetically-modified organisms (GMOs), or the reduc-
tion of consumption of red and processed meats, as
experts from Europe and Latin America had a different
approach to this regard compared to experts from East
and West Africa. These examples show that the proposed
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policies should not be implemented without a careful
evaluation of their suitability to a specific context, and
sound scientific evidence.

There are also many differences in perceived double- or
triple-duty potential, or in the number of synergies and
trade-offs identified when comparing the scientific with
the perceived potential, given that during the scoping
review we could not find data for each policy and out-
come. Therefore, our results should be placed in context
to ensure a correct interpretation of the potential effects
of the policies. Effectively, by compiling a list of pro-
posed policies, together with their perceived double- or
triple-duty potential, and their identified synergies and
trade-offs, we aim to make a strong case for applying a
comprehensive and flexible approach toward food sys-
tems policy design/implementation. Nonetheless, it will
require significant efforts from governments and food
stakeholders worldwide, as food systems policies are
highly interlinked to globalisation dynamics due to their
diverse effects on population nutrition and environmen-
tal sustainability [27].

Some of the learnings from bringing together evidence
with expert opinion are that they were sometimes able to
identify additional effects that, to the best of our knowl-
edge, are not available in the literature. For instance, dur-
ing the workshops it was suggested that mandatory food
reformulation strategies may increase the prices of those
products and therefore make them less accessible to vul-
nerable groups, already at higher risk of developing obe-
sity and diet-related NCDs [19, 21, 30].

The addition of synergies and trade-offs in our list pro-
vides a reminder to both academics and policymakers that
successful efforts towards healthier and more environ-
mentally sustainable food systems can both positively and
negatively impact certain outcomes or population groups.
For instance, when it comes to designing policies for food
production, policymakers and researchers should focus on
more than just food insecurity, and consider other factors
(such as environmental sustainability, the diversity/variety
and quality of diets, and the impact the policies may have
on workers, linked to inequalities and women’s empower-
ment). In that line, as suggested during the workshops and
surveys with experts, some actions considered to be envi-
ronmentally sustainable may require farmers to employ
more manual labour. As in many contexts, women provide
most of the manual labour in agriculture, a larger share of
labour-intensive tasks could affect their health and make
it harder to achieve autonomy.

Strengths and limitations
The current approach taken to develop the proposed
policies to create healthier and more environmentally
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sustainable food systems has several strengths. Most
importantly, the collaboration with experts across
domains and regions ensured a holistic view of chal-
lenges and political solutions. Adding on to this, the
inclusion of international reports, scientific literature
as well as expert opinions made it possible to obtain
novel insights and ensure the creation of a tool appli-
cable within different contexts and across many levels
of jurisdiction. In our opinion, a major strength of this
research was the multi-country research collaboration,
ensuring input from experts living in different settings.

Nonetheless, there were also several limitations, despite
the fact that the methodology we followed to identify
and combine all steps of this study aims to show trans-
parency in how we developed the results. A limitation of
this study is that, while all our sources approached food
systems from a global perspective — and were authored
by international researchers — several of the initially rec-
ommended policies were more relevant to higher-income
countries, potentially reflecting a bias in the explicit rec-
ommendations made by the documents reviewed. This
limitation was also reported in similar research collecting
international policy recommendations [5]. Nevertheless,
during the additional steps undertaken, and in particular
through the regional workshops organised across differ-
ent LMICs, we tried to address such bias. Another plau-
sible limitation of this study is that, inevitably, experts
did not always agree on some controversial topics (i.e.
red meat reduction, use of biofortified foods), and it was
not always clear which opinion should be the one taken
into account. In order to solve this, we decided to include
these topics despite their controversial aspect but to keep
the scope broad for further context-specific considera-
tions. Moreover, the fact that environmental sustainabil-
ity includes such varied dimensions that sometimes even
present trade-offs among themselves (such as GHGEs,
biodiversity loss, freshwater use, and soil health), made
it particularly hard for experts to accurately determine
the effect of the policy on environmental sustainability.
It is also important to highlight that the agreement lev-
els among experts in the ranking were fair and moderate
for the outcomes analysed, which may be seen as an addi-
tional limiting factor.

Future steps

While our focus has been on assembling a list of pro-
posed policies based on international reports, scientific
literature, surveys, and workshops, we recognise that
many gaps in the literature remain with regard to their
effect, effectiveness and additional potential trade-offs.
Nonetheless, our work provides a strong starting point
for further reflection on how policies can be designed,
and on which policies could be implemented. As future
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steps, it would be interesting for researchers to explore
the levels of implementation of such policies in specific
countries, regions, cities or municipalities, and to further
analyse their potential effects, synergies and trade-offs
through additional (quantitative and qualitative) stud-
ies. It would also be pertinent to explore which are the
levels of jurisdiction of each of the policies according to
countries, and the type of actors involved in their design,
implementation, monitoring and evaluation. For policy-
makers, the results of this study provide a holistic and
transdisciplinary list of actions that can be consulted to
increase synergies and avoid potential trade-offs when
designing/implementing public policies, interventions
and programmes to achieve healthier and more environ-
mentally sustainable food systems.

Conclusion

Based on our findings from two online surveys and a
consultation process with international experts, and
taking into account the results from a previously con-
ducted scoping review, we created a list of 44 proposed
policies for governments to achieve healthier and more
environmentally sustainable food systems. Forty of the
proposed policies are perceived to have double- and
triple-duty potential to tackle the global Syndemic. The
proposed list serves as a starting point for catalysing the
needed change of global food systems. It is important
to note that, to address all the complex aspects of food
systems, the proposed policies should be contextualised
and adapted to each situation and environment. Priority
could be given to those policies/interventions with scien-
tific, evidence-based effectiveness, and to those identified
to have higher levels of prioritisation.
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