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In July of last year, | published Part One of the
National Food Strategy, a Government-commissioned
independent review into the food system. This had
originally been intended as a broad analysis of the
strengths and flaws of the entire food system from
farm to fork, with Part Two following on behind with
recommendations. But COVID-19 intervened, and Part
One became instead an urgent response to the issues
of hunger and ill health raised by the pandemic, as
well as the trade and food standards issues created
by the end of the EU Exit transition period.

Part One contained seven specific recommendations,
intended to help the most disadvantaged families eat
well, protect the UK's high food standards and ensure
proper scrutiny of any trade deals. The Government
has already agreed to implement four of those. | will
be returning to the other three in this report.

(Please see the box on page 5 for details.)

For Part Two, | have returned to the original brief. In
these pages, we will take a close look at how the
food system really works, the damage it is doing to
our bodies and our ecosystem, and the interventions
we could make to prevent these harms. We will
consider the characteristics of complex systems and
the mechanisms that cause system failures. And we
will set out a strategy for the future, based not just
on rigorous science but on the needs and wishes of
ordinary citizens.

In writing this strategy, | have been able to call
upon the research, commitment, energy and insight
of academics, farmers, scientists, business leaders,
charity workers, politicians and experts from many
fields, some of whom are on our Advisory Panel
(see Acknowledgements, p. 264). Above all, | have

been lucky enough to work with a dedicated and
extraordinary group of civil servants and consultants,
led by the indefatigable Tamsin Cooper. Together, we
have spent the past two years travelling the country,
holding Zoom meetings, talking to people from all
over the food system, crunching numbers, digging
into research, questioning received wisdoms, running
mathematic models and inspecting policy ideas for
hidden bear traps. | usually refer to "us" and "we" in
this report because it has been such a collaborative
effort.

In the course of researching this strategy, we — the
National Food Strategy team — conducted extensive
interviews with people at the sharp end of the food
system. We also held "deliberative dialogues" with
citizens across the country to establish what changes
the public is willing to embrace. The recommendations
we have put together are intended to create the kind
of food system the people of this country say they
want — and need.

The food system we have now has evolved over
many years. It won't be easy to reshape it. But time
is not on our side. The effects of climate change are
already becoming apparent around the world. Diet-
related disease is putting an intolerable strain on our
nation's health and finances — and COVID-19 has only
increased the pressure. For our own health, and that
of our planet, we must act now.



Government's response

to Part One

The Government has already acted on four of the
seven recommendations in Part One of the National
Food Strategy:

* The Government extended the Holiday Activities
and Food programme (HAF) to all areas in
England for the duration of 2021. These holiday
clubs will run four days a week for four weeks
over the summer, and again this Christmas. They
provide hot food, cooking lessons, sports and
fun activities for children, as well as advice for
families and carers on how to source, prepare and
cook nutritious, low-cost food. They are free to
all children in receipt of free school meals (FSM).
The majority of local authorities are also making
these clubs available to children who aren't eligible
for FSM, for a small fee. The Government has
made a total of £220 million available to fund HAF
programmes in 2021

The Government increased the value of Healthy
Start vouchers from £3.10 to £4.25 per week 2
Parents or carers of babies under 12 months now
receive two Healthy Start vouchers per week

to spend on vitamins, fruit, vegetables and milk.
Several national supermarket chains have also
stepped forward to supplement the value of the
vouchers. For example, Sainsbury's agreed to top
up the vouchers by a further £2, Waitrose by £1.50
and Tesco, Iceland and Co-op by £13

The Government agreed to continue collecting,
assessing, and monitoring data on the number
of people suffering from food insecurity.
The Department for Work and Pensions has
established a Cost of Living Roundtable, where
food vulnerability is discussed (alongside other
issues affecting those living in poverty) across
government. The UK Food Security Assessment
and DWP's Family Resource Survey has also been
updated to cover the issue of household food
security.

¢ The Government adopted the recommendation
that it should commission an independent
report on any proposed trade agreement,
assessing its impact on economic productivity,
food safety and public health, the environment
and climate change, society and labour, human
rights and animal welfare; and that this report
should be presented alongside a Government
response when any final trade treaty is laid
before Parliament.

The Government has not implemented two of

the other recommendations on trade. It has not
committed to giving preferential tariffs to food
products which meet our core standards, nor
to giving Parliament the time and opportunity
to properly scrutinise any new trade deal.

The first of these is particularly concerning, and
we return to it in Chapter 15. The Government
appears to be heading in a direction on trade that
not only means it will break its own manifesto
commitments, it will undermine the huge efforts it
is making domestically to mitigate climate change,
restore nature and improve animal welfare.

The Government has not implemented the
recommendation to expand the eligibility for
the free school meal scheme to include every
child (up to the age of 16) from a household where
a parent or guardian is in receipt of Universal
Credit, or equivalent benefits. We return to this in
Chapter 16.
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Our scope

England and the United Kingdom

The Terms of Reference for this report set its
geographic scope as England but ask us also

to consider our "relationship with the devolved
administrations, the European Union and our other
trading partners". Policy responsibility for food and
health is largely devolved to Scotland, Wales and
Northern Ireland. The notable exceptions are trade,
taxation and welfare.

However, our food systems are so tightly
interwoven as to be in places inextricable: for
example, almost 600 farms straddle England's
borders with Scotland or Wales. So we have
worked closely with, and learned much from, the
food strategy teams of the devolved authorities.

| hope they might in turn find some useful ideas in
this document.

Food vs Drink

The strategy covers the production, marketing,
processing, sale and purchase of food and non-
alcoholic drinks for consumption in the home and
out of it.

The Oceans

In this report we have concentrated our energies
on the two most urgent problems embedded in the
food system: what we have termed the Junk Food
Cycle and the Invisibility of Nature. Addressing the
harms caused just by these destructive feedback
loops, particularly against our most deprived
communities, is a daunting task.

We have deliberately narrowed our focus onto the
land, but there is a parallel story to be told about
the seas.

Between 1970 and 2012, global marine biodiversity
is estimated to have fallen by 49%. That means
that nearly half of all our marine mammals, birds,
reptiles and fish species have experienced a
substantial loss in a relatively short space of time*

No form of fishing has caused more harm than
bottom trawling. Since the 1890s, when fossil-
fuel powered bottom trawling began, there
has been a staggering decline in overall fish
abundance. Cod landings have declined by
87%, hake by 95%. For halibut, the decline is a
catastrophic 99.8%.5 To put this in perspective,
in the 1830s small sailing vessels around the
Dogger Bank could catch a tonne of halibut per
day. Today, all fishing across the entire Dogger
Bank lands less than two tonnes of halibut a
year.t

Recent research suggests that, as well as
causing biodiversity collapse, stirring up the
seabed releases large quantities of so-called
"blue carbon" from marine sediments, which
would otherwise remain locked away in the
seabed”

The UK is already proposing to establish Marine
Protected Areas (MPAs) covering nearly half of
the UK's territorial waters.® Similar preservation
areas in Scotland and South Africa have seen fish
stocks recover fast? But they are not without
their opponents. According to the National
Federation of Fishermen's Organisations,

the MPAs are being implemented as part of

an "insanely rushed" policy™© — a "blitzkrieg
approach" — run by "a cohort of environmental
zealots""

Inevitably, both camps have some pertinent
insights. Changing the way we use our oceans
will be a huge transition. It will require a similarly
nuanced, and diverse, approach to the one we
are proposing for the land.

Allergens

One of the less-discussed symptoms of our
flawed food system is the extraordinary rise in
food allergies.

There has been a 338% increase in children's
A&E admissions caused by food allergies since




1998.2 There are now two million people in the UK
suffering from food allergies (1-2% of adults, and up
to 5-8% of children).®

The reasons for this rise are still unclear —
environment, genetics and the gut microbiome
might all play a part. Clearly, we need more and
better scientific research to help us understand
what causes food allergies, and how to treat them.

In the meantime, the Government has introduced
new legislation to improve allergy labelling — known
as Natasha's Law after Natasha Ednan-Laperouse,
who died in 2016 after eating unlabelled sesame
seed flour in a sandwich. This law will come into
force in October 2021 and requires businesses to
label all packaged food with full ingredients.

Production vs Consumption

The Government has committed to reducing the
UK's carbon production to 78% below 1990 levels by
2035, and to Net Zero by 2050." This is one of the
most ambitious targets in the world, and has been
justly praised. But it contains an accounting error.
This target only measures the carbon produced
within the UK; it ignores the carbon generated by
goods that are produced or manufactured abroad
and then imported into this country.

Logically, in fact, the quickest way for this country
to reach Net Zero would be simply to shut down all
domestic agriculture and manufacturing, and import
everything we need from abroad — shrugging off
our carbon responsibilities altogether. This is clearly
an absurd notion, but following the logic of an

idea to its absurd conclusion can help us grasp its
unintended consequences.

The danger of outsourcing environmental damage

is especially acute for the food system, which

is the predominant cause of biodiversity loss

and rainforest destruction, and the second-

largest emitter of greenhouse gases in the global
economy.® It makes no sense for politicians, farmers
and manufacturers in this country to put in all the

work necessary to create a sustainable domestic
food system only to find the market flooded
with food imports produced in ways that cause
environmental devastation abroad.

Measuring the emissions created by domestic
production remains vitally important (not least
because of the Government's legal commitment
to reaching net zero). In this report, however, we
consider consumption, as well as production, when
measuring the environmental damage caused by
our food system. This enables us to assess more
honestly the effect our consumption of food has
on the environment, both here and abroad.
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Where we have been
and who we have met

Over the course of developing this report, our
team has travelled all over the UK, and to parts

of Europe, to experience first-hand some of the
moving parts of the food system. We have watched
drones whizzing around food distribution centres,
visited soilless fruit farms, walked across newly
restored peat fields, spongy underfoot, eaten in
community kitchens and holiday food clubs, and
toured abattoirs, agro-forests and processing
plants. We also witnessed at close quarters how
the food system responded and adapted to its
biggest disruption in recent history: the COVID-19
pandemic.

On top of the 300-plus organisations we consulted
for ideas, advice and data (see full list on page 268),
our team engaged with just under 180 citizens in

a series of "deliberative dialogues" in five locations
(Grimsby, Bristol, Lewisham, Kendal and Norwich).
Fifty of these people joined us at a Citizen Summit
in April 2021, where they got a chance to discuss
their insights and experiences of the food system
with senior civil servants, MPs and the heads of
food businesses and NGOs.

Figure 1
Locations we visited

‘ Conferences and roundtables
. Farm or food chain visit
. Research organisation

. Public dialogues and youth workshops

We also held three town hall events in York,
Manchester and Birmingham, where over 100
people, local businesses, community groups,
healthcare professionals and elected members
came together to explore food issues.

The Food Foundation carried out consultations
with young people on our behalf. Over 400
young people came together in 24 workshops
at 15 secondary schools and 9 youth groups
to discuss food in relation to their health, the
environment and affordability.

The food industry provides employment to nearly
one in every seven people in this country, in

both town and country. And absolutely everyone
participates in it as a consumer. We wanted this
strategy to be informed by the broadest possible
range of experiences. The map below (Figure 1)
shows the locations we have visited.

o ®

° .

. . 8%
-.o. o,
Q...o

oo.‘. ¢ e




Executive
summary



Executive summary

The National Food Strategy: The Plan - July 2021

i
(=)

HE food system we have today is
both a miracle and a disaster. Detying
Malthusian predictions of mass famine,
modern intensive agriculture produces
more than enough calories (albeit unevenly
distributed) to feed 7.8 billion of us: the
biggest global population in human history!

But the food we eat — and the way we produce it

— is doing terrible damage to our planet and to our
health. The global food system is the single biggest
contributor to biodiversity loss, deforestation, drought,
freshwater pollution and the collapse of aquatic
wildlife. It is the second-biggest contributor to climate
change, after the energy industry.

Our eating habits are destroying the environment.
And this in turn threatens our food security. The next
big shock to our food supply will almost certainly

be caused by climate change in the form of extreme
weather events and catastrophic harvest failures.
Agriculture alone produces 10% of UK greenhouse gas
emissions, despite constituting less than 1% of our
GDP?

Cheap, highly processed food is also taking a toll on
our bodies. Eighty per cent of processed food sold

in the UK is unhealthy.2 There is a sound commercial
reason for this: unhealthy food is more popular. The
human appetite evolved in a world where calories
were hard to come by. We are predisposed to pounce
on any food that is high in fat and sugar. And once
we start eating this kind of food, we are programmed
to keep going: our hormones take longer to send out
satiety signals (the feeling of fullness) than they do
with lower-calorie foods.

Because there is a bigger market for unhealthy food,
companies invest more into developing and marketing
it. This in turn expands the market further still. The
bigger the market, the greater the economies of
scale. Highly processed foods - high in salt, refined
carbohydrates, sugar and fats, and low in fibre — are
on average three times cheaper per calorie than
healthier foods. This is one reason why bad diet is a
particularly acute problem among the least affluent.*

We have become trapped in a vicious circle — the
Junk Food Cycle. The consequences for our health

are devastating. The UK is now the third-fattest
country in the G7, with almost three in ten of our adult
population obese ® The Institute for Health Metrics
and Evaluation (IHME) does an annual estimate of how
many years of healthy life have been lost to avoidable
illness, disability and death. Four out of the top five
risk factors are diet related.®

This plague of dietary ill health crept up on us slowly,
without generating much public uproar. But the
COVID-19 pandemic has provided a painful reality
check. Our obesity problem has been a major factor in
the UK's tragically high death rate.

The UK now has a once-in-a-lifetime opportunity

to reshape the food system. The pandemic has
created a momentum for change — in Government
and in industry, as well as among the public. There is
widespread recognition that we need to change our
national diet as a matter of urgency.

The CEOs of several major food companies have
told us that the pandemic has shocked them into
wanting to do things better. As one put it: "You
wouldn't believe it if you look at our collective record
in the past, but it is without doubt true. Something
has changed fundamentally." They also told us,
however, that some changes will require legislation to
ensure a level playing field. If food companies are to
start making their products healthier, they must be
confident that the competition won't simply move in
and undercut them.

The environmental damage caused by intensive
agriculture must also be addressed. Our exit from the
European Union has already required the government



to draw up a new system of agricultural subsidies. The
proposed Environmental Land Management scheme
(ELMs) will — if properly implemented — reward those
farmers who manage their land sustainably and work
to restore biodiversity. But it won't be enough on its
own.

The Government has made a legal commitment to
reduce the UK's carbon emissions to net zero by
2050 and pledged to ensure that 30% of our land is
protected for nature by 2030. In order to meet these
commitments, we will have to ask a lot from our land —
and from those who tend it.

The farming sector itself will have to become carbon
neutral, something the National Farmers' Union has
already committed to. But some areas of farmland will
also have to be repurposed or adapted so that they
actively sequester carbon, mopping up the emissions
from those industries (such as air travel and heavy
industry) that will still largely depend on fossil fuels
for the foreseeable future; all this, while maintaining
a steady supply of affordable food. We will have to
produce more food from the remaining land without
resorting to the kind of intensive farming practices
that have already done so much damage.

This feat of acrobatics is achievable — but only with

a concerted effort of will. We will need to draw on
diverse methods of agriculture, including regenerative
farming practices that work with nature instead of
against it. We must invest in the latest science — Al
robots and new breeding techniques - to increase
yields without polluting the land. We must unleash the
potential of soilless farming, develop new proteins, and
tap the plant-farming potential of the oceans instead
of just pillaging them for fish.

Some farmers are introducing livestock back into
traditional rotations, to improve the soil and reduce
the need for fertilisers. Careful livestock farming

can be a boon to the environment, but our current
appetite for meat is unsustainable: 85% of total land
that produces UK food is used to graze livestock or
produce crops to feed to animals” We need some of
that land back.

The Government's Climate Change Committee has
said we must reduce the amount of meat we eat
by 20-50% in order for the UK to reach net zero by
20502 In this strategy, we have set a goal of a 30%
reduction over ten years. This is significant, and it
won't be easy to achieve.

One idea that has been proposed is the imposition
of a "meat tax". We quickly realised this would be
politically impossible. It was — by a long way — the
least popular of any measure we discussed with

citizens in our "deliberative dialogues". It would

also have the consequence of penalising poorer
households, because the tax would have to be
imposed by weight. The price hike on cheap cuts or
mince would be proportionally much bigger than on,
say, steak.

For now, at least, we believe the Government would
be better off nudging consumers into changing their
habits while investing in methane-reduction projects
and the development of alternative proteins. In much
the same way that multiple state interventions have
made renewable energy cheaper than fossil fuels, this
would create a shift in behaviour without the need for
an unpopular and regressive tax.

Farmers must be at the centre of this transition in our
food system. They are the custodians of the land. They
know better than anyone how depleted the soil is and
how reduced wildlife numbers are. Many farmers are
already trialling new ways to manage their land for the
benefit of nature.

But farms are businesses, not philanthropic hobbies.
They need to make a profit. They cannot be expected
to develop and adopt more sustainable practices —
including some that will deliberately lower their yields,
and some that return the land entirely to nature — if it
destroys their balance sheet. We are asking farmers
to change the way they work for the public good. We
must ensure they are properly recompensed. And we
must protect them from unfair competition.

This will be impossible if we don't get our trade deals
right. There is no point making UK farmers do all the
hard work necessary to reduce carbon emissions and
restore biodiversity only to open up the market to
cheap food produced to lower standards abroad. This
would mean exporting all the environmental harms
we wish to avoid, while undercutting — and potentially
bankrupting — our own farmers.

The Government needs a trade policy that supports
its environmental ambitions. Otherwise we will end up
transferring damaging practices from one part of the
planet to another and driving thousands of our own
farmers to the wall.

The National Food Strategy contains recommendations
to address the major issues facing the food system:
climate change, biodiversity loss, land use, diet-related
disease, health inequality, food security and trade. We
have grouped them under four main National Food
Strategy objectives (see box on following page):

11
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Strategic Objectives

1. Escape the junk food
cycle to protect the NHS.

2. Reduce diet-related
inequality.

3. Make the best use of
our land.

4. Create a long-term shift
in our food culture.
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Some of our recommendations will be met with
protests from those industries whose business models
are shaped to fit the current food system. Change is
never easy. But we cannot build a sustainable, healthy
and fair food system by doing business as usual.

This is an interventionist strategy. Even without the
exacerbating effect of COVID-19, the damage being
done to our health and our planet by the food system
demands urgent action.

However, state intervention is rarely, if ever, sufficient
by itself. You can't send in the army to improve the
cooking in schools, or imprison people for serving bad
hospital meals. Every delicious and nourishing plate of
food that has ever been set before a hungry person
tasted good because of the skill, effort and care of
the individual who made it. Every school that serves
its pupils appetising, nutritious lunches instead of
fodder that is bland, boring, beige and bad for you
does so because of a head teacher, school cook or
business manager who aspired to something better.
Change starts at a local level, with talented and
dedicated people.

Some of our recommendations are designed to
encourage and harness this individual energy,

by making connections within neighbourhoods,
communities and professions, investing in skills, and
challenging unspoken assumptions about how things
work and what is possible.

Transforming the food system will require change

at all levels: structural, cultural, local and individual.
But it is work that must be done. If we seize this
opportunity, we can improve our health, protect our
environment and build a better future for our children
and grandchildren.

Please see
Chapter 16 for our
recommendations
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The Health
of the Planet

Worried about biodiversity loss?

Worried about freshwater supply and quality?

Worried about deforestation?
Worried about overfishing?

Worried about climate change?

Richard Waite, World Resources Institute, April 2021

Focus on food.
Focus on food.
Focus on food.
Focus on food.

Focus on energy, and food.

EFORE we get into the faulty mechanics of
the food system, let us take a moment to
consider its extraordinary achievement.

It feeds us. Billions of us. More humans

than ever before in history.

The two graphics on page 16 illustrate how
successfully humans have thrived since we first
began to farm our own food. The first shows the
estimated biomass of humans and wild land-
dwelling vertebrates (mammals and birds) on the
planet in 10,000 BC. This was the start of the
Holocene era, when global temperatures entered
an unprecedented era of stability, and agriculture
became possible. At this point, there were 2.5 million
humans on Earth — a population dwarfed by the
multitude of wild animals.

Figure 1.2 shows the situation today. The population
of humans has swollen to 7.8 billion. The biomass

of wild animals has withered, in part thanks to our
enthusiastic hunting of megafauna (the first big

extinction event caused by humans), destruction of
habitats, pollution and environmental damage. The
animals we keep, as pets and for leisure (green circle),
now weigh almost as much as all the wild mammals
and birds on the planet put together.2

Success breeds its own problems. We have a lot of
mouths to feed. Around 50% of Earth's habitable land
is now used for agriculture. Our appetite for meat and
dairy products puts a particular strain on the Earth's
resources: /7% of the world's farmland (and 85% of
the farmland in the UK and abroad?) is used to graze
animals or to produce crops to feed to animals (see
Figure 1.3). The combined weight of animals bred for
food is now ten times the combined weight of all wild
mammals and birds put together.



Figure 1.1

12,000 years ago humans were a tiny proportion
of biomass compared to wild animals*

wild

animals

Figure 1.2
Today, the combined weight of animals bred for food dwarfs that of the combined

weight of all wild mammals and birds put together®
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Note: for this visualisation "animals"

i refers to terrestrial vertebrates.
Livestock for human Terrestrial invertebrates and all life
consumption in the oceans are excluded.
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Figure 1.3

More than 77% of the world's farmland, and 85% of land that feeds the UK
is used to graze animals or to produce crops to feed to animals®
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Biodiversity

The ingenuity with which the human race has used the
Earth to feed itself has been disastrous for the global
ecosystem. As Homo sapiens have thrived, almost all
other forms of wildlife have declined. The wild biomass
of mammals has fallen by 85% since the rise of human
civilisation” A quarter of all remaining mammal species
are currently threatened with extinction as their
natural habitats are converted to food production.®

The state of our oceans is no better. The Food and
Agriculture Organisation of the UN estimates that 35%
of stocks globally are being fished at unsustainable
levels, up from 10% in 1974 (see Figure 1.4).

It might seem an odd question, but why does this
collapse in natural abundance matter? The American
biologist Edward O. Wilson sets out the answer in his
seminal work, The Diversity of Life.

Vinblastine and vincristine.

29% Land

149 million km?

37% Forests
land 51 million km? 39 km?

71% Ocean

10% 19% Barren
Glaciers Land

15 million km? 12 million km?

1%
Shrub| | Lg 1% Freshwater

12 million 1.5 million km?

km?
1% Urban and
built-up land

1.5 million km?

He starts from a utilitarian standpoint. It is
impossible to put a true value on genetic diversity,
he points out, because we cannot know its worth to
future generations. He takes as an example the rosy
periwinkle (Catharanthus Roseus) of Madagascar. In
the fifties, this pretty herbaceous flower was found
to produce two alkaloids' that cure most victims

of two deadly cancers — Hodgkin's disease, which
mostly afflicts young adults, and acute lymphocytic
leukaemia, which used to be a death sentence for
children. By the early nineties, the income from the
manufacture and sale of these two substances
exceeded $180 million.Over 40% of today's
medicines are extracted from plants, microorganisms
or animals? Yet, as Wilson notes, 99% of all of the
species that ever lived are now extinct. Who knows
what medicinal potential has vanished with them?



Figure 1.4

Globally, 35% of stocks are being fished at unsustainable levels'™
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Another utilitarian argument for genetic diversity

is that it could help future-proof the food system.
Currently, while 300,000 species of plant have edible
parts, just 20 species account for 90% of the world's
food, and three — wheat, maize and rice — supply more
than half To be so heavily reliant on a tiny handful of
crops puts humanity in a precarious position. "This thin
cushion of diversity," writes Wilson, "is biased toward
cooler climates, and in most parts of the world is sown
in monocultures sensitive to disease and attacks from
insects and nematode worms. Modern agriculture

is only a sliver of what it could be. Waiting in the
wings are tens of thousands of unused plants." These
alternative crops could be farmed as they are, or their
traits bred into other plants to increase the resilience
of the food system as our climate changes.

Beyond the utilitarian arguments, there is the intrinsic
— to some even sacred — value of nature. "Wilderness
settles peace on the soul because it needs no help; it
is beyond human contrivance," writes Wilson.

Being in nature, having access to wild spaces, enriches
the human spirit. It raises the quality of human life.
And leaving humans out of the equation altogether,
the natural world is precious in and of itself.

Unsustainable

Sustainable

2000 2010 2017

Only 20
species make
up 90% of the
world's food
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The precise motive doesn't matter as much as the
shared imperative: to halt the destruction of nature,
and to restore it to abundance. "The stewardship of
environment," Wilson concludes, "is a domain on the
nearside of metaphysics where all reflective persons
can surely find common ground".

Abiotic systems

Biodiversity is not the only element of the natural
world that has been radically disrupted by our food
system. Its effect on nature's abiotic systems has also
been dire. An abiotic system is a cycle in which nature
recycles non-living things. The three most important of
these are the water, nitrogen and carbon cycles, all of
which are vital to maintaining the delicate balance of
life on Earth.

The water cycle sees water enter our atmosphere,
largely through the evaporation of sea water. When
warm air hits cold air, it condenses and falls out of the
sky as rain, snow or hail. Fresh water makes up only
3% of the world's water and yet is essential to life for
almost all land-based creatures.”? Farming uses 70%
of all the fresh water on Earth.”® The impacts of this

- ranging from water shortages to drought, harvest

Figure 1.5
The UK is relatively water secure, but not in every region'

failure, famine and even war — are more apparent
abroad than in the wet, temperate climate of the UK,
although we contribute to the problem by importing
foods from drier regions (see Figure 1.5). But even in
this country, the pumping of ground water to irrigate
fields is a key contributor to droughts during hot
summers.

The second major abiotic cycle is the nitrogen cycle.
Plants need certain forms of nitrogen — chiefly
nitrates and nitrites — to perform many of their
critical functions. Bacteria in the soil, and attached
to the roots of some plants, convert nitrogen from
the atmosphere and turn it into nitrates and nitrites,
which are then absorbed by plants. When the plant
dies (or is eaten) and eventually returns to the soil, a
different set of "denitrifying" bacteria convert these
chemicals back into nitrogen gas and release it into
the atmosphere.
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Figure 1.6

The UK has some of the most polluted waters in Europe™

1

Canary Islands (ES)

T ad

a |
Azoresllslands (PT)

L

Madeira@ands (PT)

o i
Guadeloupe and
Martinique Islands (FR)
A b

8

coo ®

[

[ jh Guiana (FR)

Mayotte Island (FR) I

0% mmEs

[ - 100%

Percentage of water bodies not in good
ecological status per river basin district

Intensive farming has played havoc with this cycle.
The invention of the Haber-Bosch process at the start
of the 20th century allowed scientists to use intense
heat and pressure to combine nitrogen from the
atmosphere with hydrogen to create ammonia, from
which all industrial fertilisers are made. This process
releases a huge amount of carbon in itself: 1% of
global greenhouse gas emissions.”® Once on the soll,
man-made fertiliser — together with the vast quantity
of slurry produced by our livestock — often leaches
into our watercourses, with disastrous results.

[ River basin district areas without data

No data Outside coverage

Nitrogen run-off from farms is leading to high levels
of eutrophication: excessive plant and algal blooms
in both fresh and sea water. These blooms stop light
penetrating the water, plunging entire ecosystems
into darkness. Other plants can't grow. Fish and
other animals cannot see to hunt, so they starve.
Eutrophication can also raise the pH of water, making
it uninhabitable for many species. When the algal
blooms eventually die, their decomposing cells

suck oxygen out of the water, creating hypoxic or
anoxic dead zones in lakes and oceans. Run-off from
farmland causes more than three-quarters of global
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eutrophication. In England, just 16% of our surface and
ground waters meet the criteria for "good ecological
status", and none of our lakes or rivers meet the
criteria for "good chemical status". We have some of
the most polluted waters in Europe (see Figure 1.6).

Finally, there's the carbon cycle — which we will be
returning to again and again in this strategy. For now,
suffice to say that the food system produces a huge
amount of greenhouse gases. (This catch-all term

is used to cover several different gases — primarily
carbon dioxide, methane and nitrous oxide — all of

Figure 1.7

which contribute to climate change in different ways.)
Globally, the food system is responsible for up to
one-third of all greenhouse gases (GHG), a figure that
dwarfs the 3.5% caused by air travel.” In the UK, our
domestic food system alone (ignoring the GHGs from
the food we import) accounts for around 20% of our
greenhouse gas emissions.™® The UK's food system
has decarbonised at half the pace of the wider
economy, and agriculture hasn't decarbonised at all in
over a decade (Figure 1.7).

Since 2008, the food system has decarbonised at less than half the pace of

the wider economy™

¢ Food emissions have fallen at less than half
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The closer we live to animals — and the closer animals
live to each other — the bigger the threat of zoonotic
diseases. Unfortunately, cramming livestock together in
intensive systems is one of the simplest ways to reduce
the price of meat. On a purely commercial front, it has
proved successful: the cost of chicken, for example, is
nearly three times cheaper today than in the 1960s in
real terms. (This accounts for its simultaneous rise in
popularity, from 10% to 40% of UK meat consumption
over the same period.)”

Antimicrobial resistance and
zoonotic diseases

The history of infectious disease goes hand in hand
with that of farming. It wasn't until early humans
started to keep livestock that infectious diseases
such as smallpox, malaria and yellow fever began to
jump the species barrier and spread through human
populations.?

"The relationship between the rearing of ruminant livestock and climate change is complicated and we
will go into it in much more detail in Chapter 7.



When chickens, pigs or cows are forced to live in
crowded conditions — sometimes by the tens of
thousands (see Figure 1.8) — disease is inevitable.
This has led to the widespread use, and overuse, of
antimicrobial drugs in farming. In some countries,
antibiotics are routinely added to livestock feed,
regardless of the health of the animals (see Figure
19), because it can make them grow faster: immune
systems that aren't fighting off infections use less
energy, leaving more for growth.

Figure 1.8

But the microbes have fought back, becoming
resistant to many antibiotics — including some that
are used to treat humans. Intensive farming of

pigs and chickens is responsible for the majority of
antimicrobial resistance worldwide. In some parts

of the world, microbes have already evolved to
resist 80% of the antibiotics used on animals.?? Drug
resistant infections could eventually make some
surgeries, including caesarean sections, and cancer
treatments too dangerous to perform.?

An intensive 12-storey pig production unit near Guigang in Southern China
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Alongside the threat of antibiotic resistance, we
must contend with the emergence of new zoonotic
diseases — those that jump between species.

When forests and wild areas are cleared to make
way for livestock farming, the animals that manage to
survive the clearance tend to be rats and bats. These
also happen to be the animals most likely to carry
viruses that can infect other species.

Once such a virus passes into a livestock population,
it can incubate and mutate until it is capable of
infecting people.* Intensively reared animals, which
are selectively bred to have nearly identical genomes,
act as vast replication vessels for some viruses.
Research shows that eight in ten of the animals that
host viruses that cross into human populations are
domesticated, with livestock in the lead.?®

Over the past year we have seen how a new
infectious disease — even one with a relatively low
mortality rate — can devastate our health, economies
and wellbeing.

Figure 110
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Figure 1.9
In OECD countries, agricultural

antibiotic use is highest in pig meat?
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Our Health

LMOST one in three people over 45 in England

is clinically obese.?”® This can be a tiring,

depressing condition in itself. And it brings with
it all sorts of attendant health problems. Being obese is
like carrying around an enormous rucksack all day long:
it takes a toll on your bones and joints.?”

It also massively increases your risk of developing a
chronic, life-changing illness, and of dying young.*
There is a strong association between obesity and

the likelihood of becoming severely ill or dying from
COVID-19.3" You are 1.5 times more likely to die from
COVID-19 if you are obese, and this rises to 2.25 times
more likely if you are severely obese.*?

But you don't have to be fat to be made ill by bad
diet. In England, one in three people over the age of
45 has diabetes or a heart condition — both conditions

Figure 111

strongly associated with dietary ill health.** Some

of these people register as obese; some are not

even overweight. People with Type 2 diabetes (both
controlled and uncontrolled) are 81% more likely to die
from COVID-19.34

Figure 111 shows the number of years lost to ill health
or death in the UK as a result of avoidable causes.

All the circles in pink represent conditions that are
caused or exacerbated by poor diet. Even smoking
doesn't come close to doing the same amount of
damage.

Proportion of years lost to avoidable ill health and death by cause®®
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"Even before COVID-19 we
had pressure on the NHS, and
| think that is going to have a
big impact in terms of making
us think about food, because
of the amount of sugar we're
eating, red meat and all that
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It's extraordinary, really, that there isn't public uproar
about this. Imagine if a novel virus suddenly started
killing and disabling people on such a scale, and with
no end in sight. You don't have to imagine it: we now
know the lengths that politicians and the public would
go to combat such a plague.

The trouble is, this disaster has crept up on us so
slowly that we have forgotten to be shocked by it. This
is a classic "systems trap", as described in Chapter 4. In
this particular trap, sometimes called "boiling the frog",
a system drifts downhill slowly enough that no-one
panics about the decline until it's too late. Everyone is
gently lulled into lower and lower expectations.

The average Brit now consumes five times the volume
of crisps that we did in 1972 (see Figure 1.12). We eat
1.5 times the amount of breakfast cereal that we did
in 1970 (and breakfast cereals have become much
more sugary over the same period).® Similar shifts

in behaviour have been repeated across the whole
spectrum of our national diet. In 1980, on average,
57% of a household's grocery budget was spent on
ingredients for home-cooked food. By 2000, this had
fallen to 35%, while the share of processed foods
which required little preparation rose from 26% to
45%.%7

Figure 112

The cost of bad diet is astronomical, both in terms

of human misery and actual money. The government
spends an estimated £18 billion — 8% of all government
healthcare expenditure — on conditions related to
high BMI every year.®® (This is before you account for
diet-related disease not linked to weight.) In 2019/20,
there were just over 1 million hospital admissions
where obesity was recorded as the primary or
secondary diagnosis — a 17% increase on 2018/19.% If
we don't get diet-related disease under control, we
risk overwhelming the NHS — or having to cut other
public services to pay for it. Currently it is projected
that by 2035/36 type 2 diabetes alone will cost the
NHS 1.5 times the amount currently spent on treating
all cancers.®

lll people are also less able to work. The Organisation
of Economic Co-operation and Development (OECD)
estimates that the combined cost of conditions related
to high BMI, in lost workforce productivity, reduction

in life expectancy and NHS funds, is £74 billion every
year. This is equivalent to cutting the UK's GDP by
3.4%.4 To cover these costs, each person in the United
Kingdom pays an additional £409 in taxes

per year.*

Purchasing of crisps and sweetened breakfast cereals has

risen sharply since the 1970s*
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But perhaps the heaviest toll is on us as individuals:
all those good years lost to sickness and early death.
It is estimated that 1.5 million years of healthy life

are lost to diet-related illness, disease and premature
death each year* Bringing everyone into the healthy
BMI range alone could increase life expectancy by 2.7
years.*® That could be the difference between getting
to know your grandchildren or dying before they are
born. For people in the poorest areas — who are more
likely to suffer from diet related illness — the added
years would be even greater.#

Changing the food system isn't just about averting
disaster. It is also an opportunity to create something
wonderful for ourselves. We can increase the beauty
of our countryside, create more woodland, clearer
waters and abundant wildlife. We can leave the Earth
in better shape for our children — and ensure they
have longer, healthier lives to enjoy it.
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Figure 113

High BMI is strongly correlated with
the chances of hospital admission*’
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There is a link between excess NHS
costs and BMI upon admission*®
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Figure 115
Obesity is projected to keep rising®’
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IRST things first. What do we actually

mean by the "food system"?The dictionary

definition of a system is any set of things
working together as a larger whole, towards some
purpose or end. The railway system, for example,
is made up of tracks, trains, stations, train drivers
and so on, all combining to get us about.

The food system is the combination of all of the we got several different responses. Some pointed
elements — natural and man-made — that combine to to the Foresight Obesity Map, now famous in the
produce, process, market and sell the food we eat field, which was produced in work commissioned by
and the connections between them. It can be said to Government to tackle obesity in 2007 (see Figure 2.1).
include everything from the sun and the soil to the till This intricate spider's web of a chart does a great job
at the corner shop. of illustrating the multifactorial nature of obesity, but

it is of limited help in devising policy. In fact, the "it's
complicated" approach to changing systems can be so
demoralising that it actually stops us making progress.
If change is this hard, is it even worth trying?

When we started this report, we were urged by many
experts in the field to take a "systems" approach. But
when we asked what that approach would look like,

Figure 2.1
The Foresight Obesity System Map is mind-bogglingly complicated'
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Another chart that was regularly pressed on us shows
how responsibility for decision making on food policy
is spread, like a thin layer of jam on toast, across
government (Figure 2.2). There is no single department
with responsibility for food, goes the argument:
instead, every department gets a shout, and so chaos
ensues. There is much to learn from this excellent
chart, which was produced by Kelly Parsons for the
Centre For Food Policy at City University, London.2 We
shall see how a lack of joined-up thinking between
government departments has led to particular
incoherence in the areas of trade and health policy.

But the food system is not unique in being regulated
by multiple arms of government. An understanding of
these relationships is important in policy making but
not fundamental to understanding the system itself.

Another form of systems thinking which inevitably
arises when considering food policy is the need

to consider trade-offs. We want food to be more
sustainable, but will that make it more expensive? Is
there enough land to grow food sustainably and still
feed the world? These are important questions, and
we will address them explicitly.

Figure 2.2

Responsibility for food policy in England is highly dispersed?

Main policy making department
on housing and built
environment, plus liaison with
Local Authorities on resilience
and emergencies (including
food supply)

Overall policy oversight Overall control of
and coordination government spending

Main policy making
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and the Sustainable
Development Goals

Main department
supporting justice
system, with role as
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Main policy making department
on business, industrial strategy,
climate change, energy, science,
research and innovation (all with
food relevance)

Main policy making department
on education, skills an

curriculum, with role as food

educator and food provider

Main advisory body to
government on nutrition and
nutrition-related health
inequalities

Main policy making
epartment on
international food trade

Government departments with
role in food policy making in
England, 2020

Main policy making
department on diet-related
health and ill-health

Main policy making
department on food, farming,
environment, animal welfare,
rural affairs

Main policy makin
department on welfare and
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supporting low-paid or
unemployed food workers, or
people experiencing food
poverty

Main policy making
department on transport, with
role in supporting
infrastructure for food
distribution and public
transport (including for food
workers and customers)

Leads on regulation of
safety, composition and
hygiene of human food
and animal feed

Source: Adapted from Parsons, K. (2020). Who makes food policy in England? A map of governance actors and activities. Rethinking Food Governance Report 1. London: Food Research Collaboration
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What has been most helpful to us in understanding
the food system as a whole is the study of "system
dynamics". This was developed in the early 1950s to
enable scientists to create mathematical models to
understand complex system behaviour* It breaks all
systems down into four component parts, each of
which may be repeated many times: a "stock" (which
is a quantity of something); a "flow" (the movement of
that something from one place to another); "feedback
loops" (which control the flow); and the "purpose" or
"output" of the system.

Let us examine one tiny example: one of the countless
smaller systems contained within the food system.
Every leaf of every wheat plant is peppered with tiny
holes called stomata: thousands of them per square
centimetre.® Each stoma (the singular of the noun)

is formed by two long, thin guard cells, connected

to each other at both ends. These cells are banana
shaped when full of water, bending outwards to create
an oval hole in the middle. When empty, they lie
straight alongside one another, sealing off the interior
of the leaf.

The purpose of the stoma is to allow carbon dioxide
(CO2) into the leaf, where it is combined with water
to produce glucose using the energy of the sun:
photosynthesis. But while the hole is open, the

plant loses precious water vapour through it. So

the stomata must stay open long enough to let in
sufficient COz2, but not so long as to desiccate the
plant. To perform this balancing act, the plant employs
a series of feedback mechanisms.

As the sun rises, specialised proteins in the guard cells
absorb photons. This changes their chemical structure,
which in turn causes the plant to pump salt into the
guard cells. The salt causes the cells to suck in water.
They become banana shaped, and the stomata open.
At night — when photosynthesis cannot take place —
they close.

In the language of systems dynamics, these feedback
mechanisms control the flow of stocks (CO, and
water) so that the system can fulfil its purpose of
enabling photosynthesis.

It is one of innumerable feedback systems in nature
—in the plant, in the soil, in the atmosphere — that
must all function properly for a single wheat plant to
grow. And wheat, although providing 20% of our total
calories, is only a small part of the food system we rely
on to keep us nourished.® That system is made up of
billions of interlinked smaller systems such as this one
— some created by nature and some by man.

Stocks within a system do not need to be
homogeneous physical substances — they could be
more complex physical entities, such as biodiversity
levels within a given area of land. They don't even
need to be physical things. It is possible to model
what happens in a system when the "stock" of trust in
a regulator declines, for example, or when the stock of
skill in a workforce increases.

Feedback loops also take many forms. A feedback
loop could be an automatic prompt (telling a
supermarket manager to restock a product), or a piece
of information (the speedometer on a car showing the
driver she is going too fast), or a chemical signal (the
hormone prolactin telling a mother's body to produce
more milk).

Figure 2.3
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There are two kinds of feedback loop: "balancing" and
"reinforcing”. Balancing feedback loops (also known as
negative feedback loops, although their effects can be
positive) serve to maintain the stocks at certain levels.
They limit, or reverse, whatever direction of change

is imposed on the system. Our appetite, for example,
responds to the levels of a suite of chemicals in our
blood and gut to regulate how much we eat. If we eat
too much, we feel full, and that stops us eating more.
If we eat too little, we get hungry and go in search of
more food. (Quite clearly, this feedback mechanism
doesn't always work as well as it should. We will
examine why in Chapter 4.)

Reinforcing feedback loops amplify the direction of
change. They are also known as positive feedback
loops, although they can have negative effects. They
create both virtuous circles (more people buy free
range eggs, there is more investment in free range
egg production, the cost of free-range eggs comes
down, more people buy free range eggs) and vicious
circles (an over reliance on chemical inputs reduces
soil quality, necessitating yet more chemical inputs).
These reinforcing feedback loops can create runaway
systems that are very hard to stop, such as nuclear
fission or melting polar ice caps.

Mathematical modelling shows that complex systems
are hard to predict, even across small timescales.
Miniscule changes in starting conditions can, over
time, lead to huge differences in outcomes. Systems
can appear stable and then collapse without warning
(as we witnessed in the 2008 financial crash).
Attempting to control them (even loosely) is extremely
difficult, and many well-intentioned endeavours fail.

But this is not a counsel of despair. Systems science
also shows that different systems from very different
fields — the stomata of a leaf, the stock ordering
system of a supermarket, the entire carbon cycle

— exhibit similar and predictable behaviours, which
depend on the nature of the feedback loops that
connect their stocks. There is a common set of
identifiable patterns in system failures (see the box
below on systems traps). And, depending on the
structure of the system, some interventions are more
likely than others to create sustained positive change.

The key to employing a systems approach is not
simply to recognise that everything is connected,
that there are trade-offs, that life is complex — it is
to follow an established process that will give us the
best chance of successful intervention.

First we need to be clear on what the purpose of the
system is and to ensure that every actor in the system
is united in pursuit of this purpose. Since the Second
World War, the chief purpose of our food system

has been to maximise the production of cheap food
above all other objectives. As we shall see in the next
chapter, this purpose needs to change.

Once we are clear on our purpose, we need to identify
the feedback loops within the food system that are
most destructive or dysfunctional, and propose policy
responses designed to break or mend those loops. We
will identify two which we call the Junk Food Cycle
and the Invisibility of Nature.

Finally, we need to gather the best possible data.
Measuring the impact of any intervention means
you can see whether it is working, and how well; it
also makes it much easier to adjust your course if
unintended consequences arise.
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Systems traps

The field of system dynamics — the study of complex
systems using mathematical modelling — was created
by Jay Forrester at the Massachusetts Institute of
Technology in the mid-fifties.” To begin with, Forrester
did his calculations by hand on paper, painstakingly
modelling the workings of various systems
(predominantly within businesses). As computer
power increased exponentially, so did the complexity
and number of the systems that could be studied.

Donella Meadows was one of the early members of
Forrester's group. In Thinking in Systems, she drew on
thousands of such studies to identify archetypal ways
in which systems can go wrong — some of which we
describe here.® She called these systems traps.

"The destruction [system traps] cause is often blamed
on particular actors or events," she wrote, "although

it is actually a consequence of system structure."
Depending on the structure of the system, promising-
sounding remedies might prove bafflingly ineffective.
"Blaming, disciplining, firing, twisting policy levers
harder, hoping for a more favourable sequence of
events, tinkering at the margins — these standard
responses will not fix structural problems ... But
system traps can be escaped — by recognizing them
in advance and not getting caught in them, or by
altering the structure — by reformulating goals, by
weakening, strengthening, or altering feedback loops,
[or] by adding new feedback loops."

As we will see in the following chapters, many of the
structural traps described by Meadows exist in our
current food system.

Seeking the wrong goal

If the goals of the system are defined inaccurately
or incompletely, the system may work obediently to
produce a result that is not really intended.

We have a system of national accounting, for
example, that — as Partha Dasgupta points out in his
groundbreaking review on the value of biodiversity

— bears no real relation to our national wealth or
wellbeing. Even on its own terms it doesn't work.
GDP is not the record of our material wealth but the
fever chart of our consumption. It is a measure of the
gross addition to stocks — the flows of stuff made
and purchased in a year — rather than the stocks
themselves: the houses, cars, and computers that are
in themselves sources of pleasure and indications of
wealth.

We do not even attempt to measure the other
stocks that are critical for our long-term survival
and happiness: those of natural and human capital.
Because they are not written into the system, the
system does not value them. We describe this in
more detail in Chapter 6.

Policy resistance

This trap occurs when balancing feedback loops
keep bringing the system back to the same spot, no
matter how hard you try to shift it. Take traditional
drug prevention policies. No matter how many

wars on drugs are fought, drug dealing remains a
problem. This is because if enforcement is successful,
it reduces the stock (drugs) within the system,
