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This review makes a case for taking an integrated ‘food systems’ approach to explore the
links between health and sustainability rather than treating them as separate topics.
Unlike more linear ‘farm-to-fork’ conceptions, a systems approach emphasises the links
between domains and sectors, helping avoid perverse effects where an intervention at one
point in the system can have unanticipated consequences at other points. Adopting this
approach, the review argues that food security and sustainability are as much a socio-cul-
tural as a technical challenge requiring the combined forces of researchers from the natural
and social sciences together with a range of stakeholders from government, business and
civil society. Meeting the twin challenges of health and sustainability will require changes
to intensive food production systems, dietary change and reductions in current levels of
food waste. The review explores why dietary practices are so resistant to change seeking
alternatives to the deficit thinking that pervades much advice on ‘healthy eating’. It explores
the locus of responsibility for food system change, emphasising the asymmetrical power rela-
tions that shape contemporary dietary choices. The review includes an example of food sys-
tem research, the H3 project (healthy soil, healthy food, healthy people), which seeks to
transform UK food systems ‘from the ground up’, adopting the principles outlined in the
body of the review.

Sustainability: Food security: Food systems: Dietary change

Food security and sustainability are among the most ser-
ious challenges facing humanity today. In their work on
planetary boundaries, Röckstrom et al. highlighted three
areas where we are already living beyond the safe operat-
ing space for humanity: climate, biodiversity and nitro-
gen cycle – all areas that are closely connected to
food(1). The food system accounts for about one-third
of greenhouse gas emissions and is a major driver of cli-
mate change(2). Intensive food production is a leading
cause of biodiversity loss and the application of artificial
fertilisers causes major disruption to the nitrogen cycle.
Drawing together a range of evidence on these issues, a
recent report from the Royal Society in London

concluded that intensive food production had a range
of adverse environmental effects on biodiversity, resource
depletion, pollution and climate change(3). Addressing
these issues will require dietary change, more sustainable
agricultural practices, innovations in food production
and a reduction in food waste.

The food system is also responsible for major impacts
on public health. Malnutrition, in all its forms, is now the
leading cause of ill-health and death worldwide(4). Poor
diets, whether through under-consumption, leading to
chronic stunting and acute wasting, or over-consumption
of highly processed foods are closely linked to a range of
non-communicable diseases including cancer, CVD and
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diabetes. As a result, consumers are being encouraged to
reduce their intake of saturated fat, salt and sugar and to
increase their consumption of fruit and vegetables. Public
health campaigns such as Change4Life were introduced
in the UK to encourage ‘healthy eating’ and increased
physical exercise. While there is some evidence of short-
term success in meeting these ends, evidence of their
longer-term impact is lacking(5). Similar campaigns
have been conducted across Europe and more widely.
In an international review, a recent study identified
over a hundred cases of food-related health campaigns
and dietary interventions from climate-smart school
lunches in Sweden to taxes on fast food in Hungary
and Mexico. Longer-term evaluations had been con-
ducted in only a few of these cases(6).

To address these global challenges, this review will
argue that we need to adopt a ‘food systems’ approach,
addressing health and sustainability in tandem, not as
separate objectives. The review will outline the environ-
mental and health challenges that are associated with
our current food system; identify the need for dietary
change (and highlight why diets are so resistant to
change); focus on public understanding of the need
for change; and provide a counter-argument to the wide-
spread adoption of a ‘deficit approach’. Finally, the
review will provide an introduction to a current research
project that seeks to address these issues through a pro-
gramme of empirical work, concluding with some argu-
ments about the locus of responsibility for food system
change. First, though, we provide some definitions of
our key terms.

Definitions

Food security refers to the availability of sustainable,
healthy food for all. More formally, food security can
be said to exist when all people, at all times, have phys-
ical, social and economic access to sufficient, safe and
nutritious food to meet their dietary needs and food pre-
ferences for an active and healthy life. This definition was
originally put forward at the World Food Summit in
1996 and has been subject to numerous revisions over
subsequent years, an intellectual genealogy that has
been traced in detail by Jane Midgley(7). Food security
also encompasses the fear that adequate food may not
be available in future or that it may not be provided in
socially acceptable ways (free from the potentially
humiliating and stigmating experience of accessing food-
banks and other forms of emergency food aid). These
additional considerations have been put forward by cam-
paign groups such as the Child Poverty Action Group
who emphasise the idea of food as a human right rather
than an object of charity(8).

Sustainability is equally challenging to define but is
usually acknowledged to be multi-dimensional, including
economic, social and environmental aspects. Most defini-
tions draw on the language of the Brundtland report
regarding its inter-generational aspects. For example,
an FAO High Level Panel of Experts concluded that a
sustainable food system ‘ensures food security and

nutrition for all in such a way that the economic, social
and environmental bases to generate food security and
nutrition of future generations are not compromised’(9).
It should be economically profitable, have broad-based
benefits for society and a positive impact on the natural
environment.

The food security challenge

By 2050, the world’s population will have grown to
about 10 billion people (compared to the current total
of about 7⋅9 billion)(10). At the same time, available agri-
cultural land is decreasing through the effects of urban-
isation and climate change. To meet the growing
demand, we will need to produce ‘more from less’
through a process that is sometimes referred to as sus-
tainable intensification(11). We will also need to change
consumption patterns and reduce food waste. To address
the public health challenges that are associated with food
insecurity, we will also need to address the stark inequal-
ities in food-related non-communicable diseases, such as
the effects of obesity and overweight (mainly but not
exclusively in the Global North) and malnutrition and
chronic hunger (mainly in the Global South).

Globally, it is estimated that over 700 m people went
hungry in 2020 and more than 30% of the world’s popu-
lation were living in moderate or severe food insecurity, a
situation that was exacerbated by the COVID-19 pan-
demic(12). The pattern is geographically uneven with hun-
ger and malnutrition most prevalent in South Asia and
sub-Saharan Africa. By contrast, overweight and obesity
are concentrated in the Global North where, for
example, one-quarter of the UK population is now
defined as obese (BMI >30), projected to rise to >50%
by 2050(13).

Dietary change

Readers of this journal will be familiar with the
EAT-Lancet report on ‘food in the Anthropocene’ and
its formulation of a ‘reference diet’ indicating the changes
that would be needed to develop a globally more sustain-
able diet(14). The recommended diet would be predomin-
antly plant-based with low amounts of animal-based
foods, refined grains, highly processed foods or added
sugars. To deliver this change, the global consumption
of foods such as red meat and sugar would need to
decrease by about 50 % while the consumption of nuts,
fruits, vegetables and legumes would need to double.
Questions have been raised about the affordability of
the proposed changes, their cultural appropriateness
and the methodology on which the recommendations
were based(15,16). But the broad principles are hard to dis-
pute if seen, as intended, as a ‘reference diet’ rather than
a universal dietary prescription.

Why, though, are diets so resistant to change, particu-
larly when framed in terms of individual ‘behaviour
change’ initiatives? Rather than being a matter of indivi-
dualised choice, diets are known to be socially
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embedded(17), rooted within deep-seated cultural prac-
tices and well-established routines and rhythms(18). New
frameworks have been proposed, drawing on the lan-
guage of social practice theory, which seek to understand
the rules and resources that configure family ‘food
choices’ including the enabling and constraining condi-
tions under which those choices are made(19).

Besides their rootedness in everyday life, dietary prac-
tices also have significant ethical and moral dimensions
which contribute to their relative intransigence. Consider,
for example, debates about the alleged decline of the
Sunday lunch, a meal whose significance is likened by
some to a religious ritual or sacred tradition which it
would be sacrilegious to lose(20). Given the way memory
and tradition are continually reshaped to make sense of
the past from the standpoint of the present, the enduring
status of the ‘family meal’ is virtually impervious to
rational criticism (whether or not it is rooted in actual prac-
tice)(21). Similarly, the cultural and historical importance
attached to ‘feeding the family’, often seen as an archetyp-
ically female role(22), means that any threat to it can be
interpreted as a moral outrage. This was demonstrated
by the furore that surrounded Jamie Oliver’s comments
about ‘sinner ladies’ and ‘junk food mums’ during a con-
troversy over changes to school meals at Rawmarsh school
in South Yorkshire(23). This specific case was part of a
wider discourse about mothers’ (and particularly working-
class mothers’) alleged lack of culinary knowledge and
inability to provide healthy food for their children.

Last but not least, dietary patterns are shaped by
deeply entrenched institutions and powerful economic
interests that range from the elaborate infrastructure
that supports the weekly supermarket shop to the vested
interests of agri-businesses and corporate capital(24,25).

All of these forces mean that dietary change is not
readily susceptible to didactic messaging about ‘con-
sumer choice’ or individualised ‘behaviour change’. But
the issue goes deeper than this. Even the most benign
and well-intentioned public health messaging around
food often falls prey to condescension and paternalism
in its approach to nutritional advice or other food-related
practices. In the UK, for example, the Food Standards
Agency (FSA) has been particularly prone to this in its
messaging around food safety week, picturing families
who inadvertently expose their households to
Campylobacter and other foodborne diseases through
their cavalier attitude to washing raw poultry. There is
little sense here of the logic that informs such practices
even if these practices and their underlying logic run
counter to official food safety advice (‘Don’t wash raw
chicken’), as followed by the ‘true heroes’ of domestic
hygiene(26). These messages are doubly ironic in the
sense that the FSA has commissioned some excellent
research on domestic kitchen practices, providing an
ethnographic understanding of the (cultural, religious
and ethnic) reasons that inform the practices that the
FSA warn against(27).

Similarly, on domestic food waste, rather than assum-
ing that we live in a ‘throwaway society’ where profligate
consumers have little or no concern about the food they
waste, ethnographic research suggests that there is

usually a logic behind behaviours that might seem
irrational from a policy perspective(28). For example,
families might batch-cook large amounts of food with
good intentions to reheat it for later consumption but
then feel the need for culinary variety; they may plan
to eat at home but then be tempted to go out to celebrate
an unexpected event or to enjoy an alfresco meal; they
may need to prepare different meals to accommodate
the conflicting time schedules or culinary tastes of differ-
ent household members, and so on. These might be less
than ideal practices from a waste reduction perspective
but they have a logic of their own (sometimes described
as ‘good reasons for bad behaviour’) which policymakers
would do well to understand before formulating
interventions.

Public understanding

If there is a contrast between the logic of policymakers
and the reasoning of those for whom they seek to inter-
vene, then a similar argument can be made about the
assumed lack of public understanding about food inse-
curity and sustainability. Despite growing levels of food
insecurity in the UK, for example (where 1:6 respondents
to a recent FSA survey were reported to be food insecure
in April–June 2021)(29), food does not always seem to be
a major focus of public concern. While there appears to
be growing public interest in the UK in the links between
food and health, reported in the National Food Strategy
public dialogues in terms of an ‘appetite for change’,
there seems to be less popular understanding of the con-
nections between food and the environment. According
to a literature review, undertaken for the FSA’s Our
Food Future programme, ‘The most influential factors
in food choice are price, quality and taste. Health con-
cerns are subordinate to these, and environmental con-
siderations are lesser still’ (page 5). The review’s
author, Andrew Darnton, went on to say that when the
public were first told about food’s environmental
impacts, their initial response was one of surprise (page
6), later described as ‘a lack of awareness bordering on
denial’ (page 38)(30). These findings are surprising in
light of current environmental concerns, particularly
among younger people, and attitudes may have changed
since that review was published in 2016. But the under-
lying sense of an ignorant public with little interest in
the links between food, health and environment needs
to be questioned.

Countering a deficit approach

The idea that the public suffer from a lack of understand-
ing or a dearth of knowledge and skills is widespread
among political observers and media commentators(31).
This view is often referred to as a ‘deficit approach’
and is present in several of the examples we have dis-
cussed earlier, from domestic waste to food safety advice.
It is also prevalent in assumptions about the alleged
decline in cooking skills, the evidence for which is, at
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best, shaky. See, for example, strident headlines such as
‘Home cooking in decline as low-income households
turn to ready meals’ (The Guardian, 5 September 2013)
or ‘REVEALED: The traditional cooking skills that
are DYING out’ (Daily Express, 7 November 2017).
This view is dangerous because, despite the lack of
solid evidence, it leads to the tendency to ‘blame the con-
sumer’ for all that is wrong with contemporary food sys-
tems(32). Jamie Oliver’s Ministry of Food (a cookbook,
political campaign and TV series that aired in 2008) set
out to ‘teach a town to cook’, based on the argument
that a generation of people had forgotten how to cook
even the simplest meals and that, starting in
Rotherham (previously encountered in Jamie’s School
Dinners project) he would provide the skills and spread
them through the local population via an invitation to
‘pass it on’ to a wider network of family and friends.
His initiative received a mixed reception with some peo-
ple in Rotherham uniting under the slogan ‘Jamie Go
Home’(33). Others have questioned the long-term impact
of his interventions, with some critics suggesting that his
work contributed to a problematic positioning of indivi-
duals as uniquely responsible for their dietary choices,
ignoring the wider social forces that shape their
lives(34). Those that have researched the issue suggest
that powerful claims about the ‘death of cooking’ are
being made in the face of limited evidence as ‘studies
of home cooking practices and the relationship between
culinary ability, food choices and eating practices remain
noticeable by their absence’ (page 6)(35). In the face of
such limited empirical evidence, others have described
the insensitivity of those who target cooking classes at
women and lower socio-economic groups(36).

The H3 project: transforming UK food systems ‘from the
ground up’

This section provides some examples from a current
research project which demonstrates the value of an inte-
grated, interdisciplinary ‘food systems’ approach, high-
lighting the new questions that arise when health and
sustainability are treated as twin objectives rather than
as separate issues. The H3 project (healthy soil, healthy
food, healthy people) seeks to transform food systems
‘from the ground up’, including innovations in soil
health, working at a range of scales from the lab and
the field, to the farmed landscape, out into cities and
communities across the UK. It is funded through
UKRI’s ‘Transforming UK food systems for health
and environment’ research programme. The H3 project
includes a series of work packages on novel growing
techniques, hybrid hydroponic horticulture,
landscape-scale regenerative farming, biofortification,
increased fibre consumption and improved resilience in
supply chains(37). But it is the connections between the
work packages and across the programme that gives
the project its novelty and where the scope for genuine
innovation lies.

Some examples are highlighted below of the kind of
questions that the H3 team are asking and which

would probably not have arisen if the project had been
working within conventional disciplinary silos.

. Will regenerative agriculture lead to the production of
more nutritious food?
The H3 team are working with groups of farmers who
are experimenting with various forms of regenerative
agriculture such as reduced ploughing (low or no till)
and the introduction of herbal lays. While these tech-
niques have acknowledged environmental benefits in
terms of soil quality and biodiversity, there is little or
no definitive evidence of their impact on food quality,
whether measured in terms of nutrition or taste. The
H3 project seeks to provide that evidence through a
series of environmental measures and an exploration
of farming practices and consumer attitudes to the pro-
duce of regenerative agriculture.

. Can an effective measure of soil health be produced?
Soil health is a popular concept but one that evades
easy measurement. Different aspects such as pH,
soil compaction or porosity can all be measured indi-
vidually but composite measures are harder to estab-
lish. Rather than seeking a single, all-purpose
measure, a range of different measures may be appro-
priate, depending on the purpose for which the data
are needed. The H3 team seeks to address this gap
through detailed conversations between environmen-
tal and social scientists.

. Can the output of hydroponic food production systems
be broadened out to feed urban communities including
those on low incomes?
To date, hydroponic and related systems of urban
agriculture, whether using soil or artificial growth
mediums, have mostly been used to supply ‘high
end’ restaurants with herbs and other relatively
expensive produce. H3’s work has focused on the
development of low-cost systems with low environ-
mental impacts, capable of producing a wider range
of crops including beans, basil, rocket, peppers and
tomatoes. Locating these systems in peri-urban
areas also has a wider range of benefits in terms of
reducing ‘food miles’ and bringing the point of pro-
duction closer to a potential supply of agricultural
labour and prospective consumers.

. Can biofortification be used to increase the nutritional
quality of popularly consumed foods?
H3’s work aims to address shortfalls in micronutrient
uptake among low-income populations by enhancing
the nutrient content of UK-produced vegetables and
legumes, leading to a sustainable transformation of
the food system with a concomitant positive impact
on health. The research aims to use novel technolo-
gies to support more stable nutrient concentration
and enrichment in UK-produced crops, focusing on
foods that are already widely consumed such as
tomatoes, lettuce and beans. The work will also
examine questions of food quality, food safety, nutri-
ent bioavailability and consumer acceptance.

. Can fibre consumption among children and low-income
communities be increased via changes to school break-
fast programmes?
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H3’s research aims to transform human health
through dietary change, focusing on the UK’s inad-
equate dietary fibre intake. The research will
engage with key players in the cereal supply chain
to identify strategies to incorporate higher levels
of fibre into the food system (via reduced refining
and fortification), addressing issues of consumer
preference, palatability and cost. The research will
adopt a ‘health by stealth’ approach rather than
more didactic approaches to dietary change. This
will involve reformulating existing products such
as breakfast bagels which are popular with the pro-
ject’s target groups (children and low-income
communities).

. How can the resilience of UK supply chains be
improved through interventions in food retailing?
Disruptions to UK food supplies arise from a range of
sources. Recent disruptions include the effects of
Brexit on international trade, the impact of the
Covid pandemic and the war in Ukraine. These dis-
ruptions have a particularly adverse effect on low-
income consumers, pushing up prices and exacerbat-
ing existing inequalities. Food retailers rely on
just-in-time supply chains in order to fulfil consumer
needs without incurring costly storage charges. The
H3 project is developing and testing a series of adap-
tation measures to improve the supply of healthy food
to low-income consumers while minimising the envir-
onmental impact of overseas producers who supply
UK markets. Using scenario-building techniques
and back-casting methods, the H3 team will
co-produce and trial a range of interventions, working
with retailers, cross-sector organisations, government
agencies and international sustainability standards
organisations. The research will focus on fruits and
vegetables grown in the UK as well as imported
from low-income countries such as Uganda and
Kenya. Innovations will include print and digital
communication campaigns from retailers, product
replacement recommendations and cross-sector agree-
ment standards.

The locus of responsibility for food system change

As previously discussed, many nutritional interventions
and other behaviour change initiatives tend to take an
individual approach. Such an approach is politically
appealing as it places the onus on individuals who
can be held accountable for their dietary decisions,
once they have been provided with the relevant nutri-
tional advice. This model of ‘informed choice’ has not
been successful in producing the kind of system-wide
changes that are needed to address major health chal-
lenges such as those associated with rising levels of
obesity and overweight. More emphasis is therefore
being placed on the ‘food environment’ and other insti-
tutional forces that shape individual dietary choices,
which behavioural economists sometimes refer to in
terms of modifications to the food system’s ‘choice
architecture’.

In the UK, for example, the recently published
Government Food Strategy illustrates the tangled think-
ing that lies behind current public policy on these issues.
Early drafts of the Strategy were criticised for insisting on
the ‘important role for individual responsibility and
choice’ which successive UK governments have appealed
to over the decades, with no apparent success(38). After
some adjustment to the draft text, the final version
reads as follows:

‘There is a shared responsibility to identify the solution to
obesity; industry has a role to play through its responsibility
for promoting and supplying healthier foods, government
has a role in making targeted regulatory interventions to
support change, and individual consumers, empowered
with better information about healthier choices, can stimu-
late demand for healthier foods. Creating a healthier food
environment could mean encouraging reformulation to
reduce calories, reducing portion sizes, innovating and invest-
ing in new technologies, and coupling any changes with indi-
viduals making healthier lifestyle choices. In any case,
government needs to set the right expectations of industry,
provide the right regulatory interventions, and support the
necessary innovation to drive a healthier food environment’
(page 23)(39).

While the emphasis on ‘shared responsibility’ is welcome,
the onus on individual consumers to make ‘healthier
choices’ remains all too clear, with some acknowledge-
ment of the need for ‘a healthier food environment’,
where the food industry is encouraged to reformulate
and where regulatory responsibility falls to government.
While these debates go unresolved, research shows that
rates of obesity and overweight continue to rise despite
successive policy interventions(40).

Rather than ‘empowering people to make healthier
choices’ as government policy continues to advocate(41),
many have argued that more emphasis should be placed
on wider systems and practices including the institutions
and infrastructure that shape individual choice. This
approach to the identification of ‘change points’ seems
to be gaining traction in policy circles in relation to pub-
lic health and other areas such as water and energy pol-
icy(42). Greater emphasis also needs to be placed on the
power asymmetries that shape contemporary food sys-
tems where social science research has much to offer in
terms of revealing the unequal ‘power geometries’ that
influence policy and practice, as recently illustrated in
relation to the European Commission’s ‘Farm to Fork’
strategy(43).

Conclusions

While this review has focused primarily on UK exam-
ples, similar issues and potential solutions can be
observed elsewhere in the world. As was argued by its
earliest exponents, a ‘food systems’ perspective is particu-
larly appropriate for putting specific circumstances such
as those affecting the UK in a global context(44). Issues
such as over- or under-concentration, food loss and
food waste, as well as the differential impact of climate
change on food security and sustainability all look very

Food, health and sustainability 231

P
ro
ce
ed
in
gs

o
f
th
e
N
u
tr
it
io
n
So

ci
et
y

https://doi.org/10.1017/S0029665122002841 Published online by Cambridge University Press

https://doi.org/10.1017/S0029665122002841


different in different places but all would benefit from a
more integrated, interdisciplinary, system-wide perspec-
tive(45). There is also an array of valuable evidence
about how other European countries, besides the UK,
are addressing the current challenges of food security
and sustainability including proposals for how to effect
the transition towards a more just, healthy and sustain-
able food system. One such evidence review includes a
list of ‘good practice’ examples from across the EU,
focusing on cases where there is peer-reviewed evidence
of their long-term success(46).

This review has argued the case for an integrated ‘food
systems’ approach, drawing on inter-disciplinary
research to draw out the links between health and sus-
tainability, under- and over-consumption, Global
North and South, and natural and social science perspec-
tives. The review has outlined the nature of contempor-
ary food system challenges in relation to environmental
sustainability and public health. It has demonstrated
the need for dietary change and why this has proved to
be so intractable. It has criticised ‘deficit’ approaches to
public understanding and advocated a more systemic
focus on the institutions and infrastructure that support
existing dietary practices and health inequalities. Using
the current H3 research programme as an example, the
review has illustrated how new research questions can
be developed and addressed once health and sustainabil-
ity are approached as twin goals rather than as separate
issues. Finally, the review has discussed where the locus
of responsibility for food system change lies, with less
emphasis on individual choice and more on the identifi-
cation of change points within wider systems of social
practice.
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