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S T R U C T U R E D  A B S T R A C T   

Background: Eating habits must change substantially in order to address the urgent societal challenges of per
sonal, public and planetary health. Research surrounding various facets of the dietary transition remains siloed, 
hindering breakthroughs. 
Scope and approach: We argue the scientific case for transdisciplinary research centered around the transition to 
healthy, sustainable, and acceptable diets. This transition requires tackling the broad societal challenges of 
engaging consumers in the diet transition, improving nutritional health and achieving environmental sustain
ability of foods and food systems. 
Key findings: The crucial synergies and trade-offs from addressing single challenges in isolation are discussed, as 
well as obstacles when considering the collaboration between the multiple scientific disciplines concerned with 
the dietary transition. Currently, interactions between these challenges remain understudied and/or ambiguous, 
in part due to a lack of interoperable data and standards. Intersectional research entry points acting at the 
intersection of the three challenges are explored: food taste and texture reformulation, food pricing strategies and 
food literacy. The implementation of such cross-cutting interventions urgently requires both the generation of 
new data and exploitation of the breadth of existing data. Researchers must therefore be facilitated to find, access 
and use interoperable data to model and measure food intake and all its determinants. 
Conclusions: The dietary transition requires underpinning by a research infrastructure that supports access to 
transdisciplinary data, facilities and research tools, alongside training and capacity building. Filling these unmet 
data, tools and training needs is the first step towards delivering breakthrough innovations to foods and food 
environments, mobilizing consumers to engage in the dietary transition.   

1. Introduction 

Our society sits at a crossroads. A growing global epidemic of diet- 
related non-communicable diseases (NCDs) such as diabetes, cardio
vascular disease and obesity threatens human health. At the same time, 
without radical changes to consumption and industry practices, we will 
fail to achieve meaningful climate action such as realisation of the Paris 

Agreement and the Sustainable Development Goals (SDGs). As the 
source of an estimated 22% of deaths globally (Collaborators, 2019), 
and a contributor to approximately 25–30% of greenhouse gas emissions 
(GHGs) (Change, 2019), food is the single most significant leverage 
point to address both health and climate change. Recent modeling has 
suggested that even with an immediate elimination of all 
fossil-fuel-related emissions, continuing emissions from the global food 
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system would make it impossible to limit global warming to 1.5 ◦C, and 
difficult to limit warming to 2 ◦C (Clark et al., 2020). Recent landmark 
reports have linked malnutrition in all its forms, including undernutri
tion and obesity, with the complex systemic feedback loops which also 
perpetuate climate change – the so-called Global Syndemic (Swinburn 
et al., 2019). 

Despite the urgency of these health and environmental challenges, 
most individuals have so-far failed to adopt a diet that is both good for 
their health and for the planet. Sustainable diets are defined by the FAO 
as those “with low environmental impacts which contribute to food and 
nutrition security and to healthy life for present and future generations” 
(FAO, 2012). A diet transition is urgently needed, wherein a majority of 
individuals transition from diets that contribute to overweight, obesity, 
diet-associated NCDs, climate change and biodiversity loss - towards 
healthy, sustainable and acceptable (HSA) diets that foster individual 
and planetary health. The barriers to adopting a healthy and sustainable 
diet are multi-pronged, sitting at the level of individual psychology and 
physiology, the social environment, the physical environment and the 
policy sphere (Aiking & de Boer, 2020). Consumers’ dietary choices are 
an important entry point to the transition towards the 21st century diet, 
as a large-scale diet transition will only materialise if consumers change 
their food choice patterns. There exists a knowledge gap between our 
understanding of the health and environmental impacts of diets and how 
these relate to the individual determinants of dietary choice. As a result, 
most models of healthy and sustainable diets do not or cannot account 
for individual consumer behaviour and its cultural and economic 
drivers, a key component of the transition to a sustainable food system. 
A paradigm shift in the way we research healthy and sustainable dietary 
choices is thus needed. This in-turn requires a paradigm shift in the way 
we conceptualize and perform research in the domain of nutrition, 
health, sustainability and consumer behaviour, generating insights into 
consumer food and dietary choice determinants. This will allow agri
culture and the food industry to receive the appropriate feedback from 
consumers, enabling the food industry to create innovative products and 
services, unburden the health system and help governments in forming 
effective, contextually specific food policies. Recent landmark reports 
such as the EAT-Lancet commission on healthy diets from sustainable 
food systems have described what ideal healthy and sustainable diets 
might look like for a variety of eating habits and cultural practices 
(Willett et al., 2019). Despite this body of work and growing public 
concern, the mechanics of getting this healthy and sustainable diet onto 
consumers’ plates remains unclear. The EAT Lancet report has provided 
conceptual motivation, but lacks integration of the more complex and 
nuanced nature of many diets. 

Here, we consider the scientific motivation for transdisciplinary 
research centered around the transition to HSA diets, supported by a 
transdisciplinary research infrastructure (RI) on the determinants of 
food intake. Such an RI takes into account three major scientific 
challenges relevant to personal and planetary health, namely the con
sumer behaviour challenge - engaging consumers to choose healthy and 
sustainable foods; the nutritional health challenge - exemplified by the 
obesity epidemic and the environmental sustainability challenge - 
exemplified by the required shift towards plant-based proteins. We 
argue that research at the cutting edges of the three challenges is critical 
to achieve the central goal, and requires underpinning by a trans
disciplinary RI. We begin by discussing the intersections of the three 
major scientific challenges, highlighting the added value of considering 
multiple aspects of the diet transition. We further illustrate this by dis
cussing specific research entry points. We then propose three pillars of a 
trans-disciplinary, pan-European RI aimed at facilitating the dietary 
transition: an original research data platform to collect standardized 
data on food intake and its determinants across settings, linked to 
existing datasets on the social, environmental and health impacts of 
food; supported by analytical services to enable data standardization 
and linking. Such an RI will facilitate researchers in making cross- 
cutting insights on food-related behaviours in an array of contexts, 

impacting on health and food policy. 

2. Synergies and trade-offs in addressing the diet transition 

Achieving nutritional health, environmental sustainability and 
consumer-accepted diets are all key challenges in the diet transition. 
Research questions concerning either the health, environmental or 
behavioural challenge of changing diets lead to synergies or trade-offs 
between desired outcomes in different challenges. 

Here, we present an overview of the key concepts within each 
challenge, and important interactions between the three challenges. 
This illustrates the necessity of inter- and trans-disciplinary research on 
the diet transition, highlighting areas of overlap of relevance. These 
interactions are depicted in Fig. 1. Representative examples of synergies 
and trade-offs between the major challenges are shown in Table 1. 

2.1. Research on consumer behaviour impacts and intersects on 
environmental sustainability and nutritional health 

Eating patterns and food choices are the result of a complex inter
action between consumer characteristics (biological, psychological, 
socio-cultural and demographic), social factors (norms, economic, and 
cultural), food provisioning factors (what supply chains offer) and 
contextual factors in the consumers’ food environment in terms of food 
availability and accessibility (Monterrosa, Frongillo, Drewnowski, de 
Pee, & Vandevijvere, 2020). The key challenge is to understand at 
greater depth how these complex real-life food consumption patterns are 
determined in different contexts and amongst different populations. 
Food choice behaviours can be conceptualised as either fast and un
conscious (also known as ‘system 1’), or slow and conscious (‘system 2’) 
(Kahneman, 2011). Food policies and dietary interventions often target 

Fig. 1. Intersection of the scientific challenges key to the transition to 
HAS diets. Each challenge contains considerations and key topics addressed 
from the perspective of each individual. At the points of overlap between 
challenges sit interactions: both synergies and trade-offs. Addressing nutritional 
health alone delivers synergies (wins) to the environmental sustainability 
challenge, but also trade-offs (losses), described in section 2, with further ex
amples given in Table 1. Identifying all these points is critical to qualify and 
quantify both the synergies and trade-offs for diets that are healthy, sustainable 
and acceptable; the central goal at the intersection of all three challenges: 
providing healthy, sustainable and acceptable diets for engaged 21st cen
tury citizens. 
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system 2, whereas food choices are predominantly shaped by system 1, 
heavily influenced by both bio-psycho-social factors and the immediate 
food environment. Dietary change involves engagement of both systems 
1 and 2. As conceptualised by the ‘COM-B’ model of behavioural change: 
individuals must have the Capability (i.e. ability to afford and prepare), 
Opportunity (i.e. availability of HSA food choices in their food envi
ronment), and Motivation (i.e. an understanding of the relevance of food 
choice) to change their Behaviour (Michie, van Stralen, & West, 2011). 
Research on the consumer behaviour challenge requires a more in-depth 
and nuanced understanding of the determinants, drivers and barriers to 
dietary behavioural change. Consumers engaged with environmental 
sustainability as a motivator of food choice are more likely to make more 
sustainable food choices – such as shifting to plant-based protein sources 
and reducing animal protein consumption. This largely involves 
conscious, motivational thinking, engaging system 2. More 
sustainability-conscious consumers could potentially act as role models 
for broader population groups, as social pressure and norm-following 
has been recently purposed to be the most important motivator of the 
shift to sustainable diets, ahead of health or environmental concerns 
(Eker, Reese, & Obersteiner, 2019). In this line, consumption has 
become increasingly ‘reflexive’, or identity-based, exemplified by the 
movement towards veganism (Lowe, Phillipson, & Lee, 2008). Similarly, 
consumers motivated by the issue of nutritional health are more open to 
nutritional information and education, and more likely to follow 
food-based dietary guidelines (FBDGs), such as increasing fruit, vege
table and whole-grain consumption. This requires both conscious 
deliberation (system 2), together with changes to the food environment 
to trigger unconscious/reflexive (system 1) decisions – for example 
placing more healthy options at eye-level in the retail context, or 
changes to school lunch program policies. Efforts to improve literacy 
surrounding food groups, preparation of balanced, home-cooked meals 
and plant-based protein sources have made small steps towards fostering 

individual motivation towards healthy and sustainable diets. The chal
lenge remains to foster dietary shift on a larger scale. 

The aforementioned identity-based consumption can also have 
negative implications for health and environmental sustainability. 
Exemplifying this is the social dilemma surrounding veganism, with 
studies showing that simply naming something “vegan” can significantly 
reduce purchase of the product (Jonathan Wise, 2019). Similarly, a 
focus on greater individualisation, ‘identity-based’ consumption (e.g. 
vegan, paleo or ketogenic-only eaters) may either foster diet-hypes or 
benefit certain high-risk groups, but is thought to be ineffective from a 
broader public health perspective, as they do not typically engage 
vulnerable and marginalised populations with the highest prevalence of 
diet-related NCDs (Rosenfeld & Tomiyama, 2020). From a biodiversity 
perspective, the replacement of trans-fats by palm oil contributed to high 
rates of deforestation due to increased demand, and its damaging im
pacts on land use and biodiversity continue to worsen (Hyseni et al., 
2017; Kadandale, Marten, & Smith, 2019; Yan, 2017). These examples 
demonstrate the synergies and trade-offs for environmental sustain
ability and nutritional health when consumer preferences are 
prioritized. 

2.2. Research on nutritional health impacts and intersects on consumer 
behaviour and environmental sustainability 

The impact of diet on nutritional health ranges from critical roles in 
growth and development, where nutrient deficiencies can lead to 
wasting, stunting and underweight; nutritional (in)adequacy, such as 
vitamin and mineral deficiencies; and chronic diseases including over
weight, obesity and diet-related NCD risk factors (WHO, 2021). As an 
intermediate between eating patterns and NCDs such as type II diabetes 
and cardiovascular disease, the overweight and obesity epidemic in 
particular is a key indicator for nutritional health status, particularly as 

Table 1 
Description of challenge-specific outcomes (white boxes), and examples of synergies and trade-offs from approaching individual scientific challenges (orange boxes), 
described in section 2. The focal challenges are indicated in the top row, and the synergies and trade-offs in relation to the other two challenges within each row. 
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the built and social food environments easily trigger obesogenic and 
unhealthy eating behaviours. The key challenge in improving nutri
tional health is to understanding the complex interactions between the 
physical and social environment, inherited and acquired susceptibility, 
and vulnerability across the life course that contribute to 
nutrition-related health outcomes. This includes both biophysical and 
health status levels (metabolism, nutrient status, NCDs), as well as 
socio-cultural aspects of food intake, such as the surrounding food 
environment and adherence to, or availability of, traditional diets. 
Nutritional insights boost food product innovation, thereby broadening 
healthy food assortment, and presumably more opportunity to engage in 
dietary change. These actions better ensure that the consumer is “able to 
act”; knowledge combined with the availability of healthy and sustain
able food options can facilitate desirable behavioural change (Adam 
Drewnowski & Monsivais, 2020). Despite improvements in health food 
availability, recent food choice experiments have indicated that an 
increased assortment of unhealthy food options has a larger effect on 
food choice than does an increased assortment of healthy food options 
(Adam Drewnowski & Monsivais, 2020; Pechey & Marteau, 2018). 
Increased selection of nutritionally healthy foods likely needs to be 
coupled to reduced selection of unhealthy foods in order to sufficiently 
impact healthy food choices. From an environmental sustainability 
perspective, obesity is associated with a 20% increase in greenhouse gas 
emissions relative to the normal weight state due to excess food 
consumed (Magkos et al., 2020), meaning lowered body mass implies 
lower energy needs and less food intake, reducing the environmental 
footprint of the diet as a whole. From a broader nutritional health 
perspective, emphasizing the health and/or environmental impacts of 
diets is a long-term and – for many individuals - abstract benefit; while 
abundant food availability, and the prevalence of dense and over
whelming food environments in most western societies, remains a hid
den societal norm. This interacts with unconscious, fast ‘system 1’ 
thinking in a rich and seductive (obesogenic) food environment, making 
it difficult or impossible for many to make healthy choices on a 
consistent basis (Cohen & Babey, 2012; Kahneman, 2011). Low calorie 
diets could be a more direct way to gradually reduce body weight and 
subsequent food and energy intake. Despite the purposed environmental 
benefits of lower calorie diets, low calorie diets targeting weight loss are 
often high in animal-sourced proteins, with large implications for the 
environmental footprint of diets (Astrup, Raben, & Geiker, 2015). 
Restricting caloric intake without specifying the share of different en
ergy sources could lead to diets with lowered food and caloric intake, 
but not necessarily improved environmental sustainability. For example, 
substituting (saturated) animal fat or trans-fats by palm oil contributes to 
shifting environmental footprint from greenhouse gas emissions to loss 
of biodiversity (Kadandale et al., 2019). These examples highlight some 
of the implications for consumer behaviour and environmental sus
tainability from a nutritional health perspective. 

2.3. Research on environmental sustainability impacts and intersects on 
consumer behaviour and nutritional health 

Our current diets undermine the planetary systems we rely on for 
life, with agriculture contributing to up to 33% of GHG emissions and 
occupying 71% of habitable land (Campbell et al., 2017; Sala, Crenna, 
Secchi, & Sanyé-Mengual, 2020; Tubiello et al., 2021). While other as
pects of food contribute to environmental impacts (e.g. packaging, food 
loss and waste), the largest culprit is livestock production and con
sumption. Transitioning to sustainable diets is therefore often framed as 
the ‘protein transition’, which implies the shift to less animal-derived 
proteins, or towards animal proteins with a lower footprint (i.e. from 
ruminant protein towards fish and poultry). Achieving the protein 
transition has the potential to result in dual direct benefits for personal 
and planetary health, and a multitude of indirect possible benefits. The 
key challenge with regards to environmental sustainability is catalys
ing a widespread shift towards sustainable food choices in order to 

reduce the collective impact of diets on planetary health, including in
dicators such as GHG emissions, land use and water use. This is therefore 
intimately linked to the consumer behaviour challenge, with additional 
implications for the nutritional health challenge. Behavioural diet-shift 
models have indicated that the most potent motivator of the shift to 
healthy and sustainable diets is social norms, rather than health or 
environmental concerns (Eker et al., 2019). For some populations and 
geographical regions where a widespread shift to plant-based protein 
may not be feasible or is undesirable, this could instead resemble 
reduced reliance on grassland-raised ruminant protein, which has a 
significantly higher environmental footprint, and increased consump
tion of poultry and seafood (Van Zanten et al., 2018). Indeed, dietary 
changes need not be dramatic: smaller diet shifts by the majority of 
people, as in the adoption of flexitarian diets or a shift in source of an
imal protein, have been suggested to deliver sufficient health and 
environmental sustainability gains (Himics et al., 2022). From a health 
standpoint, environmentally sustainable diets may in some cases be less 
likely to be obesogenic, with a higher nutrient and fiber density. A 
meta-analysis of 31 cohort studies found that increased intake of plant 
protein was associated with a lower risk of all-cause mortality, and of 
cardiovascular disease-related mortality in particular (Naghshi, Sade
ghi, Willett, & Esmaillzadeh, 2020). Recently, data from the European 
Prospective Investigation into Cancer and Nutrition (EPIC) study was 
used to estimate the association between dietary environmental foot
print and all-cause and specific mortality (Laine et al., 2021). Dietary 
greenhouse gas emissions and land use were both associated with 
increased all-cause mortality and all-cause cancer incidence. Adherence 
to the EAT-Lancet reference diet was estimated to lead to a prevention of 
19–63% of deaths and 10–29% of cancers (Laine et al., 2021). While 
animal and plant proteins are similar in composition, animal proteins 
are often considered higher-quality – in that they offer more readily 
available essential amino acids and additional vitamins and minerals 
such as Calcium, heme-iron and Vitamin B12. A transition to plant-based 
proteins may therefore adversely impact the nutritional quality of diets, 
increasing the risk of micronutrient deficiencies, particularly in groups 
higher micronutrient requirements (e.g., children, elderly). For 
example, animal protein, rather than plant protein, was recently shown 
to be critical for maintenance of strength and protection against 
musculoskeletal functional impairment in a large longitudinal study of 
elderly individuals (Yuan et al., 2021). Although such effects of the diet 
transition can in theory be alleviated by fortification of meat-replacers 
and other alternative proteins, these shifts must also be accompanied 
by interventions which promote adherence to FBDGs, whether via 
conscious (system 2; e.g. educational campaigns or nudging) or uncon
scious (system 1; e.g. food reformulation, changes to portion sizes) 
means (Bilman, van Kleef, & van Trijp, 2017). 

Alternative protein sources and options for sustainable diets are 
widely available in many countries, but still not sufficiently consumed in 
place of animal protein by consumers in high income countries. Different 
consumer sub-groups react highly differently to meat-substitutes (le
gumes, soy) and alternative protein sources (algae, insects, cultured 
meat). Acceptability has been found to be dependent on the product 
itself (i.e. sensory attributes) and the context of the encounter with meat 
replacement (so-called ‘product framing’- i.e. as an individual food or 
part of a larger meal) (Onwezen, Bouwman, Reinders, & Dagevos, 2021; 
Possidonio, Prada, Graca, & Piazza, 2021). Next to cultural preferences, 
food prices are key to food choice. Most studies suggest an increase in 
price for more sustainable diets (Barosh, Friel, Engelhardt, & Chan, 
2014; A. Drewnowski, 2020), as meat replacers and an increased share 
of fresh fruits and vegetables tend to be more expensive than widely 
available highly processed foods. This therefore risks exacerbating the 
socioeconomic disparities observed between those who can and those 
who cannot afford a healthy and sustainable diet (A. Drewnowski, 2020; 
OECD, 2019). A recent systematic review indicated that overall con
sumer willingness to replace meat with alternative proteins (insects and 
meat substitutes) is low; thus increased knowledge on the motivational 
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aspects of protein consumption, as well as research and innovation into 
improved consumer acceptance of sustainable proteins is needed 
(Hartmann & Siegrist, 2017). Policy measures are also needed to 
intervene on supply chains and provide subsidies to decrease the cost of 
fruits and vegetables and healthy food choices in relation to unhealthy 
and unsustainable choices. 

Practically, assessing synergies and trade-offs across challenges will 
mean reconciling data compatibility and varying levels of evidence (i.e. 
data types, sources, standards for certainty and interoperability), as well 
as fostering interdisciplinary research practices and interdisciplinary 
trust; a necessary pre-requisite for the transdisciplinary research 
required to achieve the diet transition. These issues have begun to be 
addressed by Joint Research Center Initiatives, for example the Inno
vation for Well-being and Environment (Martini et al., 2021), yet will 
require additional wide-reaching initiatives. Moreover, inter- and 
trans-disciplinary researchers and global bodies will be required to set 
priorities concerning the hierarchy of challenges, in order to appraise 
trade-offs and manage competing concerns between e.g. health versus 
sustainability policies at regional or global scales. These considerations 
are further elaborated below, in the outline and discussion of a research 
infrastructure centered around the diet transition. 

3. Interdisciplinary research entry points to act on the dietary 
transition 

While advances in each of the three challenges are critical for pro
ducing the healthy and sustainable diet of the 21st century, no single 
challenge can be solved in isolation. An integrated food systems 
perspective requires consideration of synergies and trade-offs between 
consumer acceptability, health, and environmental sustainability, dis
cussed above, which are relevant to the challenges in practice. In order 
to achieve a widespread diet transition, research needs to acknowledge 
their joint effects at the central intersection point: providing diets that 
are healthy, sustainable and acceptable. To reach this goal, diverse, 

complementary approaches could contribute, involving the research 
entry points of the food supply chain, food environments, and behav
ioural drivers. 

The breakthrough in bringing about widespread diet transition will 
be in using a balanced combination of research entry points relevant to 
all three challenges, each of limited effectiveness, yet together providing 
momentum by acting on complementary challenges and time scales, 
hastening the diet transition (Plackett, 2020). For each of the three 
research entry points, the examples below illustrate what could work as 
innovative research entry points to steer individual dietary change. As 
depicted in Fig. 2, these research entry points impact consumer behav
iour and the ensuing food choices and dietary patterns. These food 
choices are modified by short-term situational and eating behaviour 
determinants, to a varying degree of intrusiveness illustrated by the 
Nuffield intervention ladder (Lancet, 2007). In turn, these choices result 
in varying degrees of effectiveness, as exemplified by the prevention 
paradox, where broadening intervention targets to a large population 
may result in small within-individual changes, while delivering 
comparatively large effects on population health as a whole. Tweaking 
these research entry points brings about desired impacts on consumer 
behaviour, nutritional health and environmentally sustainability on 
varying time-scales, ranging from immediate effects on personal well
being to years for public health and decades for the planetary ecosystem. 

3.1. Research entry points in the food supply chain 

Modifications to the food supply chain can play a critical role in 
promoting more healthy and sustainable diets, particularly in making 
healthier and more sustainable food more attractive and salient 
(acceptable) to consumers, such as innovations in packaging to prolong 
the shelf-life of healthy and sustainable foods, or innovations in pro
cessing which improve food safety. Here, we narrow in on modifications 
to food taste and texture, a strategy which can play an important role in 
the shift to more healthy and sustainable diets. Taste and texture impact 

Fig. 2. Research entry points and their effects for the transition to healthy, sustainable, acceptable diets. Food supply chain entry points (e.g. modifications 
to taste and texture), food environment entry points (e.g. price strategies), and behavioural drivers (e.g. food knowledge and literacy) converge on consumer 
behaviour to alter dietary patterns and food choices, described in detail in section 3. These lead to impacts on the three challenges of consumer acceptance, achieving 
nutritional health, and environmental sustainability of diets on short and long-term time scales (bottom arrow). Research entry points can be described in terms of 
their effectiveness (right blue scale), where small effects are brought about on a large population, or large effects on a small population, known as the prevention 
paradox. Research entry points also vary in their intrusiveness to consumers, exemplified by the intervention ladder (left green scale). (For interpretation of the 
references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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the eating experience and the diet as a whole, in all its dimensions – 
acting on both the system 1 and system 2 choice pathways. The expe
rienced taste and texture of foods as a food choice motivation needs to be 
linked to the health and sustainability profile of different foods, while 
accounting for their acceptability to consumers. This begins with 
reformulation – particularly among alternative proteins such as meat- 
replacers, algae, insects and cultured meat (Hartmann & Siegrist, 
2017), which can deliver beneficial changes to nutrient composition and 
satiety index. As such, the goal is to reformulate foods to make them not 
only more healthy (e.g. reduced fat, sugar and salt) and more sustainable 
(acceptable alternative proteins and meat replacers), but also more 
acceptable to consumers, appealing to both system 1 and system 2 in 
different contexts and moments (purchase, preparation and eating). 

3.1.1. Core research questions 
Reformulated foods that deliver on health, sustainability and 

acceptability require an improved understanding of how the taste and 
texture of the food matrix affects eating rate, satiety, bioavailability, 
metabolism, and how perceived taste and texture drive food choice. 
Furthermore, the socio-cultural dimension seeks to understand how 
perceptions of taste and satiety can be impacted by setting and socio- 
culture preferences. At the level of food choice/preference, intake and 
metabolism, unbiased, non-market-driven insights are needed to 
address: 

How can the taste, texture and convenience of both healthy and sus
tainable foods be altered to make them more acceptable and preferable? This 
can be studied by means of controlled and natural experiments in e.g. 
supermarkets and restaurants, as has begun to be explored for meat- 
replacers, such as by examining the effect of perceived naturalness of 
meat-replacers on multi-modal measures of product acceptance (Sieg
rist, Sütterlin, & Hartmann, 2018). This could be further elaborated to 
real-life settings using e.g. recently piloted physiological sensors for 
chewing and swallowing (van den Boer et al., 2018). 

Which types of food reformulations can deliver on all the challenges: a 
high sustainability ‘score’, nutritionally healthy, and acceptable to a wide 
segment of consumers? This includes assessing both the physiological 
effects and acceptability of, for example, non-detectable sugar refor
mulations with lower glycemic index or tasty and acceptable protein 
reformulations with low sodium and other additives. For example, the 
use of sugar substitute L-arabinose has been shown to lower peak insulin 
levels in drinks and solid foods without changing appetite or food intake 
(Pol & Mars, 2021). Such questions can be studied using physiological 
investigations into gastric emptying and glucose levels or MRI in
vestigations of gastric and neural correlates of satiety. 

What role does habitual taste preference play in making the health and 
sustainability trade-off? This can be assessed using e.g. implicit associa
tion tests and controlled choice experiments. Recent discrete choice 
experiments on consumer preferences for meat hybrids have indicated 
that meat-hybrids, rather than fully plant-based proteins, may be a 
promising intermediary step to reducing animal protein in habitual meat 
consumers (Profeta et al., 2020). 

3.1.2. Impacts 
The efficacy (Fig. 2, prevention paradox) of taste interventions could 

in principle be high, for example, replacing high fructose syrups and 
impacting various diet-related NCDs. In reality, however, the efficacy of 
taste and texture modifications will depend on a wider interplay of 
factors, chiefly whether classical ‘default’ food choices continue to be 
available and accessible, and competitive in terms of preferred choice. 
This is particularly the case for meat-replacers, and whole-grain or fiber- 
fortified cereals which are less preferred than their animal-derived or 
white/refined counterparts, in-part due to taste preference. Supply- 
chain driven modifications to the taste and texture of foods can be 
inherently low-intrusive (Fig. 2, intervention ladder), occurring either 
entirely behind the scenes, or via labelling and positioning (guiding and 
enabling choices) (Aschemann-Witzel, Ares, Thøgersen, & Monteleone, 

2019). Taste profiling in relation to the healthiness and sustainability of 
diets recently revealed that less healthy and less sustainable diets had a 
higher umami, salt and fat taste profile, providing guidance to refor
mulated taste profiles of healthier and more sustainable foods without 
changing (and therefore without ‘intruding on’) taste profiles (van 
Bussel, Kuijsten, Mars, Feskens, & van ’t Veer, 2019). Observational 
studies of US adults showed that labeling which emphasised taste and 
satisfaction, was more effective at increasing purchases of vegetable and 
vegetarian purchases than labels that emphasised health or nutritional 
properties (Turnwald & Crum, 2019). Reformulated taste and texture 
can act at the very shortest timescale of eating: regulating energy intake 
via hunger and satiety. For example, tasty and acceptable food products 
with lowered sugar or heightened satiating effects contribute to the 
regulation of energy metabolism and weight on a medium time-scale, 
impacting NCDs and overweight on the scale of years. Increased adop
tion of tasty and acceptable alternative proteins and meat replacers can 
lower the planetary impact of diets on the time-scale of years, consid
ering appropriate food chain and market adjustments. 

3.2. Research entry points in the food environment 

Attributes of the immediate food environment critically shape food 
choice. These include a wide array of determinants, such as product 
placement and labelling, to food availability and accessibility (i.e. 
density and diversity of food retail outlets). In most developed countries, 
unhealthy, highly processed and high-sugar/salt-containing foods are 
cheaper than fresh, unprocessed foods. Likewise, unsustainable foods 
remain artificially cheap as they do not reflect the true cost of produc
tion due to the environmental impact (e.g. for meat and dairy). Price is 
therefore a major barrier for consumers to shift from their status quo 
diets, exacerbating the socioeconomic disparities seen in nutrition- 
related NCDs (Steenhuis, Waterlander, & de Mul, 2011). Price is a 
strong driver of consumer behaviour in both a system 1 and system 2 
manner, as has been evidenced by the moderate effectiveness of 
sugar-sweetened beverage taxes at reducing intake (von Philipsborn 
et al., 2019). Habitual purchases of specific food types and/or brands 
can operate strongly and on a largely unconscious level; price is there
fore an appropriate strategy to target engrained, habitual food choices. 

3.2.1. Core research questions 
Disincentivizing unhealthy food choices via economic measures has 

the potential to deliver health gains on a population level. Under
standing the psychological and contextual dynamics of rapid food choice 
at different price-points requires addressing questions such as: 

How do individuals make either rapid or slow and deliberate trade-offs for 
healthiness, sustainability and preference, at differing price points? As with 
investigations of taste and texture reformulations, this could also 
employ implicit association tests and observational supermarkets. This 
has been explored via virtual web-based supermarkets, where moderate 
(20–40%) price changes have been found to result in healthier choices 
amongst a large spectrum of consumers (Waterlander et al., 2019). This 
is being furthered with natural experiments involving e.g. eye-tracking 
glasses and full head-mounted virtual-reality immersion to provide 
highly controlled and realistic virtual shopping environments (Xu, 
Siegrist, & Hartmann, 2021). 

What are the most effective economic incentives (and in which contexts) 
to shift consumption towards healthy and sustainable options? Economic 
modeling ‘playgrounds’ which employ the true-price (i.e. incorporate 
the medium- and long-term health and environmental impacts) of di
etary patterns on the level of populations will be critical to mature this 
line of research and inform food and nutrition policy. This has begun to 
be explored via price modeling studies. In a case study of the 
Netherlands, the combination of dietary intake data, food consumption, 
health impact and environmental impact models found that only a 15% 
increased in meat price could lead to a net benefit of €3100–7400 
million over a 30-year horizon (Broeks et al., 2020). 
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3.2.2. Impacts 
Recent modeling studies such as those described above have strongly 

promoted taxes and subsidies for use as an effective policy lever to shift 
towards healthy and sustainable diets among a wide segment of the 
population. These indicate that taxes and subsidies would be sufficient 
to result in substantial reductions in healthcare costs, improved quality 
of life (as measured in terms of disability-adjusted life years), and sub
stantial environmental payoffs from avoided GHG emissions and feed- 
forward benefits of improved ecosystems services (Broeks et al., 
2020). Additional recent studies suggest that very slight price changes 
making the more healthy or sustainable option marginally more 
affordable are sufficient to nudge consumer choice (Hoek, Pearson, 
James, Lawrence, & Friel, 2017). Despite this, taxes are inherently 
intrusive, and for many individuals risk being prohibitive if not directly 
coupled to subsidies. While the introduction of economic policies is 
often viewed as politically risky and unpopular, it is a measure less 
reliant on individual consumer-led behavioural change. Nevertheless, 
many individuals have limited agency to change their diet in the absence 
of higher-level interventions. This highlights the necessity of coupling 
taxes on unhealthy and unsustainable foods (in most cases animal pro
tein) to subsidies for healthy and sustainable foods (i.e. fruits and veg
etables). Price decisions are made on very short timescales, often 
employing rapid, system-1 type thinking, for instance, ‘split’ decisions 
between two similar product types of differing nutritional value. Pricing 
strategies could have the potential to act fairly rapidly (weeks to 
months) to shift consumption habits, and over the time horizon of de
cades to make broad impacts on population and environmental health. 

3.3. Research entry points on behavioural drivers 

Subconscious and conscious behavioural drivers ultimately shape 
food choice. On the short-term time-horizon, food choices are informed 
by availability, habits and immediate satiety and satisfaction goals, 
while on the longer-term, engrained preferences, habits and longer-term 
health and financial goals play a role. Providing consumers with the 
capability and motivation to change their diets implies a shift in the way 
individuals view and conceptualize food intake; in part by way of edu
cation and literacy surrounding food choices and their implications. For 
long-term, abstract health and environmental goals, this means 
widening the time horizon within which individuals view and under
stand food’s origins, effects and impacts on both personal and planetary 
health. Interventions centering around food knowledge and education, 
particularly in young children and adolescents while habits are still 
being formed, will bolster internalised consumer competences in making 
healthy and sustainable choices, with long-term and broad effects. 
Educational policies (e.g. public-school curriculum and early-childhood 
development campaigns) promoting healthy and sustainable food lit
eracy are critical: starting at a young age, individuals must become 
‘nutritionally’ literate, with improved knowledge of how to identify, 
prepare and consume diets which are more healthy and sustainable. Also 
important are policies which strengthen connections to traditional food 
cultures and sustainable means of production. The food system-wide 
challenge is to build a facilitating food environment in line with 
diverse food cultures, fed by sustainable food production, inhabited by a 
new generation of engaged, ‘food literate’ citizens. Food knowledge acts 
not only at the individual level, but as an integrated characteristic of 
regional, social and cultural spheres wherein individuals exist (Aiking & 
de Boer, 2020). 

3.3.1. Core research questions 
Bolstering food knowledge to promote healthy and sustainable food 

choices is a complex, multi-stakeholder task, which can be addressed at 
several levels of research. On an individual level, key research questions 
include: 

What are the most critical interactions between biological, psychological 
and social mechanisms that determine an individual’s food choice, for 

specific population sub-groups? Behavioural change approaches must be 
tailored to different target groups, via interventions informed by a 
diverse array of subjective and objective data collection; i.e. actual food 
intake, demographic and socioeconomic data and characteristics of the 
food environment. In the recent pan-European project BigO: Big data 
against childhood obesity, big and rich data on children’s food envi
ronments, physical activity and eating behaviour was collected, pro
cessed at speed, and analysed (Diou et al., 2020; Filos et al., 2021; 
Tufford et al., 2022). This approach may serve as an important frame
work for future investigations seeking to employ the COM-B model in 
the study of healthy and sustainable dietary determinants for specific 
population groups, particularly as this involves big data and difficult to 
measure aspects of the food environment. 

What types of educational and behavioural change strategies are most 
effective at shifting consumption towards healthy and sustainable diets, and 
in which age-groups/contexts? Multi-pronged intervention approaches 
should target selected populations most receptive to change, and/or 
specific risk groups for which a dietary transition would provide the 
greatest long-term pay-offs in terms of health and environmental sus
tainability gains, such as young children and families. Intervention ap
proaches based on dietary behaviour change games have received recent 
attention for their efficacy in shifting eating behaviour (Baranowski, 
Ryan, Hoyos-Cespedes, & Lu, 2018). For example, Joyner et al. reported 
a doubling of vegetable intake amongst 6–11 year old children, 
following a multi-day participatory school game wherein vegetable 
consumption influenced events in a good vs. evil narrative (Joyner et al., 
2017). Cross-cutting educational interventions are needed which 
consider a wider variety of contextual attributes such as socioeconomic 
position, the environmental footprint of diets and measures of accessi
bility, acceptance and longevity of the behaviour change beyond the 
intervention period. 

3.3.2. Impacts 
Informed food choice sits at the interface of individual capabilities, 

opportunities and motivations, unconscious food preferences, and 
context (the food environment). Although effective combinations of 
interventions are available (e.g. school lunch programs, food taxes), 
implementation of such policies over the past decades has largely failed. 
Conflicting interests have hindered the full implementation of evidence- 
based interventions in food environments and in public health policy 
needed to tackle the obesity epidemic, unsustainable diets and its 
sequelae. The highest public health gains can be anticipated for rela
tively small system changes that lead to modest shifts in eating patterns 
for the population at large. Measures that empower individuals to make 
more healthy and sustainable choices, by way of food literacy 
(‘providing information’ on the Nuffield intervention ladder), may be 
particularly effective when aligned to specific food cultures. Real-life 
behavioural interventions indicate that targeting individual de
terminants (such as increasing consumers’ level of self-regulation) is 
relatively effective to promote more plant-based and less animal-based 
food consumption (Taufik, Verain, Bouwman, & Reinders, 2019), as is 
a strong connection to cultural knowledge (Kapelari, Alexopoulos, 
Moussouri, Sagmeister, & Stampfer, 2020). Synergizing food literacy 
with cultural aspects of diets reduces the intrusiveness of interventions, 
for example, by equipping individuals to appropriately select 
plant-based proteins and limit source and serving size of animal protein 
in-line with regional diets. Healthier and more sustainable diets involve 
seasonal variation of locally-produced and endemic food types, and are 
also more closely adherent to traditional diets (Fanzo & Davis, 2019). 
Effective bolstering of food knowledge to the level needed to change 
consumption norms acts on the timescale of decades. Just as overweight 
and obesity prevention programs are recognized to be most effective in 
childhood (Williams et al., 2020), food knowledge is also likely most 
effective when implemented in the school learning context, as food 
choice norms are being established. Food knowledge-boosting also has 
the capacity to act on more short-term time scales to impact food choice. 
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In one of the first studies to directly examine the impact of behavioural 
nudges on healthy and sustainable food choices among adults, Morren 
et al. found that providing procedural information (i.e. how to use and 
prepare food items) was more effective than declarative information (i. 
e. information on the health or environmental impact) at reducing the 
environmental impact of food choices (Morren, Mol, Blasch, & Malek, 
2021). 

All three of these research entry points must be employed in the diet 
transition, which themselves act at the intersection of the three scientific 
challenges. Addressing the core research questions posed at each entry 
point will require both rich, cross-contextual information on dietary 
intake as such, as well as a wide array of measures of the environmental 
and behavioural determinants of different dietary patterns. Providing 
researchers with the tools to investigate interventions at the interface of 
disciplines will be necessary, comprising of a central platform to assess 
the determinants of individual food intake in a wide array of settings. 
The blueprint for this will be discussed in the following section. 

4. Towards a research infrastructure on the determinants of 
healthy, sustainable and acceptable diet transition 

In current health and food research, research on the interface be
tween personal/public health, environmental sustainability and con
sumer eating patterns, behaviour and acceptance is an almost empty 
space. Key elements needed to support such interdisciplinary research 
include cross-disciplinary co-operation between researchers of differing 
backgrounds, and facilitation of transdisciplinary research involving 
societal stakeholders in the health and food domain, supported by 
structures and guidelines to facilitate cross-disciplinary trust. Critically, 
research services are needed to study the integration of food charac
teristics (as arising from the food supply chain), the food environment, 
and consumer behavioural determinants across national and regional 
food systems. Research must address how characteristics of the food 
environments in these food systems modify what is acceptable to con
sumers, in order to identify context-specific dietary determinants and 
context-specific solutions for the transition to HSA diets. Ambitious 
transdisciplinary projects aimed at facilitating food systems transition 
need support from a not-yet existent network of data, tools and training 
services that spans multiple disciplines. Critically, this will also require 
platforms and procedures to unite the differing levels of data structures 
and evidence inherent in transdisciplinary research. We therefore 

propose the prioritization of a research infrastructure (RI) that facilitates 
cross-contextual research on dietary intake and its determinants within 
the same individuals, in both the long-term (patterns and habits) and 
immediate (real-time choice determinants) time frames. This builds 
upon work presented recently by (Timotijevic et al., 2021), first pro
posed by the EuroDISH project (Snoek et al., 2018) and further explored 
in the RICHFIELDS project (Bogaardt et al., 2018; Maringer et al., 2018). 
This prior work revealed the importance of providing services such as 
data FAIR-ification and cross-linking, GDPR-proofing, and intellectual 
property rights and responsible research and innovation activities in the 
field of consumer food behaviour. 

The unique core of the proposed RI is the so-called Citizen’s Data 
Platform (CDP), where individuals consent to providing information on 
their food consumption, purchase and preparation. The RI as a whole 
comprises three building blocks: original research data on dietary de
terminants (CDP), linkage to existing data, and analytical services. These 
are described in Fig. 3 and in detail below, followed by discussion on the 
additional research impact and action on the transdisciplinary research 
entry points that will arise. 

4.1. Original research data on dietary determinants 

At the front-end of the RI is a service that allows researchers to up
load and retrieve data relevant to the determinants of food intake, 
spanning the challenges of nutritional health, environmental sustain
ability and consumer behaviour. The core of the CDP will be a digital 
platform which allows standardised, trans-national collection and 
uploading of relevant food intake and intake determinant data from e.g. 
sensors, mobile apps, wearables, and virtual supermarkets, combined 
with information on the food environment, in order to monitor dietary 
behaviours. There have so-far been very few trans-national studies that 
have incorporated advanced methods to measure both dietary intake 
and the food environment. The aforementioned Horizon2020 project 
BigO was the first European project to employ big data on food envi
ronment and individual behaviour, linked to health outcomes, across 
different cultural and socioeconomic contexts (Diou et al., 2020; Tufford 
et al., 2022). The closing of data gaps in the determinants of eating 
behaviour would be facilitated by researchers sharing and accessing 
data from e.g. observational (virtual or physical) restaurants and su
permarkets, as well as neighbourhoods which act as living labs to study 
the food environment and consumption behaviour in vivo. The research 

Fig. 3. Pillars of a transdisciplinary research infrastructure on the diet transition. Three key scientific challenges (pillars) are envisioned for a research 
infrastructure that supports transdisciplinary research on the transition to healthy, sustainable and acceptable diets. Integration requires collecting determinants of 
diets across challenges, and supportive services to link original research data, existing domain specific disciplinary data and analytical services; described in detail in 
section 4. 

A.R. Tufford et al.                                                                                                                                                                                                                              



Trends in Food Science & Technology 131 (2023) 139–150

147

output of these approaches could then be coupled to virtual tools to 
access, manipulate and compare data. Towards this vision, the Com
munity on Food Consumer Science (COMFOCUS) project will build the 
technical building blocks for the harmonization of consumer behaviour 
and nutritional data (Cloud, 2021). 

4.2. Linkage to existing research data 

At the back-end, the RI will facilitate linking to external research and 
data resources on food (e.g. nutrient composition, bio-actives, safety, 
allergenicity), the natural environment (impacts of food on planetary 
boundaries), the built environment and related socioeconomic charac
teristics (e.g. retail, outlets, price, availability). There exists a large 
volume of scattered data on nutritional health and food intake, envi
ronmental indicators of foods and diets, and consumer behaviour. In 
order to comprehensively calculate synergies and trade-offs at the 
intersection of challenges and accurately model dietary behaviour in 
different food systems, the original research data described above must 
be connected to existing data, taking into account disciplinary differ
ences in data quality and certainty. This ranges from the level of indi
vidual foods, ensuring interoperability between (inter)national food 
classification systems, FCDBs and LCA repositories, up to FBDGs and 
FAO food balance sheets and aggregated data for diet-related risks (e.g., 
Global Burden of Disease, Vos et al., 2019); outlined in Table 2. These 
can be used to stimulate standardized and data-driven derivation of 
FBDGs for HSA diets. Food consumption and impact databases must also 
be aligned with standardized but rich data on food environments, which 
could expand on multi-center studies concerning aspects of the food 

environment such as those arising from COSI (Korzycka, Jodkowska, 
Oblacińska, & Fijałkowska, 2020), BigO (Diou et al., 2020) and EPIC 
(Biesbroek et al., 2019), incorporating standardised food consumption 
data (i.e., EU-Menu methodology; (Authority, 2021). A recent scoping 
review did not identify any trans-national studies providing both food 
intake and GPS data of participants, highlighting the data gap at the 
intersection of diets and the built environment (Giabbanelli & Crutzen, 
2017). A third element of the data structure would be linkage the in
dividual health data, both self-reported (e.g., body-mass index, 
well-being, physical activity), and facilitating IPR-proof linkage to 
clinical data (e.g., cholesterol, blood pressure, non-communicable dis
ease outcomes). This will allow direct correlation of health outcomes to 
food environments and dietary patterns within the same individual. First 
steps towards trans-nationally accessible data structures are being made 
in the FNS Cloud project (“FNS Cloud,” 2021), integrated within the 
European Open Science Cloud (Koers et al., 2020), which aims for 
FAIR-ified data on food, nutrition and the socioeconomic links to diet 
and health. 

4.3. Analytical services 

Thirdly, the RI will make dedicated analytical services available to 
researchers to exploit original research data. This will comprise the 
FAIR-ification of deposited original research data from various sources, 
enabling its linkage to existing data. This will also entail training and 
facilitation for researchers on advanced methods needed to exploit the 
original research data, such as machine learning and complex adaptive 
systems (CAS) modeling/agent-based modeling. This will allow the 

Table 2 
Overview of research activities and outcomes core to the proposed research infrastructure (yellow rows), and spin-off activities and outcomes (orange rows) that 
would benefit from a research infrastructure on dietary intake and its determinants. 
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modelling of individual dietary choices using rich datasets, techniques 
only beginning to emerge in the field of eating behaviour (Giabbanelli & 
Crutzen, 2017). This will allow incorporation of rich systems maps of 
food environments in different contexts; allowing advanced modeling of 
behaviour and its health and sustainability outcomes at a much finer 
level of granularity. 

4.4. Spinoff and impacts of an RI on research into dietary behaviour and 
its determinants 

Cross-cutting research on the entry points of food supply chain, food 
environments and individual behavioural drivers (as depicted in Fig. 2) 
is required to shift diets in a large enough proportion of individuals to 
impact on population and planetary health. The building blocks of the 
consumer-centered CDP will result in services that boost innovative 
research on the synergies and trade-offs at the level of individual con
sumers in their daily food environments, across heterogeneous food 
systems, instead of domain specific, long-term individual or ecological 
averaged data in aggregated population groups. The CDP will spark the 
development of new tools and facilities for data exploitation, collection, 
monitoring and surveillance; capacity-building for transdisciplinary 
research on HSA diets, as well as strategies and policies for diet transi
tion amongst diverse populations. More generally, the RI will also 
stimulate additional capacity building for the training required to 
perform advanced data sciences involved in data linkage and FAIR- 
ification across challenges, accounting for different data types and 
levels of certainty across disciplines. In this way, an RI will lead to wide- 
ranging impact on research and research communities; possible impacts 
in the advancement of facilities and tools, and training, education and 
dissemination are outlined in Table 2, and discussed in relation to the 
research entry points below. 

At the level of the food supply chain, resulting data on food choice 
determinants will allow better informed design of virtual tools and 
modeling playgrounds, accelerating the introduction of nutritious and 
appealing food types. This will allow the exploration of which particular 
characteristics of food (e.g. taste aspects vs. texture vs. satiating prop
erties) can be altered for the highest impact on healthy and sustainable 
consumption habits and greatest consumer acceptance in different 
contexts. This will also provide researchers with standards and advanced 
methods to address how sociocultural setting influences the subjective 
experience of taste, satiety and food choice. At the level of food envi
ronments, trans-national, food systems-oriented research could address 
which elements of food environments across different regions and 
populations are consistently and with high intervention efficacy related 
to the health and sustainable profile of diets. The role that varying so
cioeconomic contexts and food cultures play in shaping dietary habits 
could be compared cross-contextually, allowing the determination of to 
which extent certain aspects of dietary behaviours are modifiable. 

At the level of behavioural drivers of dietary choice, improved avail
ability of standardised dietary intake data, for a wider variety of coun
tries and contexts, will facilitate more advanced models on, for example, 
the determinants of adherence to healthy and sustainable diets. Trade- 
offs within dietary patterns, particularly those which consider con
sumer taste preference and acceptability, have recently begun to be 
modelled in more detail. For example, the DIETRON model of health 
impacts of consumption changes has been extended to integrate con
sumer preferences in healthy diet recommendations (Irz, Leroy, 
Réquillart, & Soler, 2016). Integration of these models with intake 
determinant data from a greater variety of contexts, as provided by a RI, 
will provide the requirements for impact modeling approaches to pre
dict the outcomes of dietary innovations and interventions. An RI can 
also lead to improved insight on how - and what type of - knowledge and 
education is relevant to dietary choice, by facilitating data linking on 
interventions (e.g., targeted advice and educational campaigns) and 
actual food intake. Untested health or food policy changes can also be 
modelled, leading to the holistic integration of individual-level effects 

(consumer behaviour and food intake) and system-level effects (public 
health and sustainable food supply). So-called ‘mega-studies’ have 
recently emerged as a way to gather insights on behavioural change 
arising from multiple interventions (Milkman et al., 2021). Applying 
these methods to food system interventions, particularly those aimed at 
dietary behavioural change, will ultimately lead to more targeted and 
effective interventions and policy instruments at behavioural change 
towards healthy and sustainable diets. 

4.5. Next steps in research policy 

The systems-level insights emerging from the RI-enabled research 
allow modeling and testing, and subsequent implementation of policy 
interventions that act on the inherently transdisciplinary EU Farm to 
Fork and Biodiversity strategy, and towards the goals and recommen
dations set forth in the Healthy Food Environment Policy Index (Food- 
EPI) (Network, 2021). Besides attention to interventions in specific 
policy domains, research on intersectoral action to co-ordinate trade, 
agriculture, environment and health, is critical (Marmot, Friel, Bell, 
Houweling, & Taylor, 2008). This could include coherent and accessible 
policy planning and cost calculation tools for the diet transition, 
compiled from existing and emerging data on dietary trends and their 
impacts. The complexity of the challenge of shifting to HSA diets, as well 
as its multi-stakeholder nature, demands not only a coherent research 
program, but also integrated knowledge hubs centered around the 
transition (Graça, Godinho, & Truninger, 2019). A permissive policy 
environment is maturing for trans-disciplinary, multi-stakeholder and 
trans-national research supporting the diet transition, such as recent RI 
directives from Horizon Europe calling for cross-domain research on 
health and environment (Horizon Europe, 2022), as well as the Euro
pean Strategy for Research Infrastructures 2025 roadmap agenda 
(ESFRI, 2022). These explicit agendas which promote and accommodate 
this perspective is necessary to support the RI approach described above. 

5. Conclusion 

Understanding the intersection of factors that determine an in
dividual’s diet, and delivering innovations and policies to shift to HSA 
diets, involves the convergence of research in nutrition, environmental 
science and consumer behavioural sciences, along with many other 
domains. It is a truly transdisciplinary challenge, requiring research at 
the cutting edges of disciplines and advanced data methods in order to 
connect the physiological and psycho-social determinants of diets, in 
collaboration with industry and policy stake-holders to plan and 
implement appropriate interventions. Recent intergovernmental reports 
on climate change call for urgent and drastic changes to social infra
structure, including food systems (Change, 2019). Moreover, the 
COVID-19 pandemic has demonstrated that technical or medical solu
tions alone are insufficient to mitigate the pandemic; a parallel very 
much applicable to the diet transition. Technical solutions must be 
aligned with behavioural policies targeting both individual behaviour 
and population measures carried out by other societal stakeholders; 
what the European Centers for Disease Control have termed a “Systemic 
Resilience Approach” (OECD, 2021). Moving towards integrated, sys
tems models and research practices for healthy and sustainable diets by 
engaged consumers means considering the complex interactions be
tween individual and systems. For the transition to HSA diets for na
tional and global food systems, this requires that RIs provide standards, 
methods, tools and training at the intersection of nutritional health, 
environmental sustainability and consumer behaviour. This will help to 
overcome the current fragmentation in research fields concerned with 
healthy and sustainable diets, creating synergies between the life and 
social sciences, and delivering cross-cutting innovations to support the 
diet transition. 
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