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Biodiversity loss is accelerating around the world. The global rate of species
extinction today is orders of magnitude higher than the average rate over
the past 10 million years.

The global food system is the primary driver of this trend. Over the past
50 years, the conversion of natural ecosystems for crop production or pasture
has been the principal cause of habitat loss, in turn reducing biodiversity.

Our food system has been shaped over past decades by the ‘cheaper food’ paradigm.
Policies and economic structures have aimed to produce ever more food at ever
lower cost. Intensified agricultural production degrades soils and ecosystems,
driving down the productive capacity of land and necessitating even more intensive
food production to keep pace with demand. Growing global consumption

of cheaper calories and resource-intensive foods aggravates these pressures.

Current food production depends heavily on the use of inputs such as fertilizer,
pesticides, energy, land and water, and on unsustainable practices such as
monocropping and heavy tilling. This has reduced the variety of landscapes
and habitats, threatening or destroying the breeding, feeding and/or nesting
of birds, mammals, insects and microbial organisms, and crowding out many
native plant species.

As a major contributor to global greenhouse gas emissions, our food system is
also driving climate change, which further degrades habitats and causes species
to disperse to new locations. In turn, this brings new species into contact and
competition with each other, and creates new opportunities for the emergence
of infectious disease.

Without reform of our food system, biodiversity loss will continue to accelerate.
Further destruction of ecosystems and habitats will threaten our ability to
sustain human populations. Reform will rely on the use of three principal levers:

— Firstly, global dietary patterns need to converge around diets based more
on plants, owing to the disproportionate impact of animal farming on
biodiversity, land use and the environment. Such a shift would also benefit
the dietary health of populations around the world, and help reduce the risk
of pandemics. Global food waste must be reduced significantly. Together,
these measures would reduce pressure on resources including land, through
reducing demand.

— Secondly, more land needs to be protected and set aside for nature.
The protection of land from conversion or exploitation is the most effective
way of preserving biodiversity, so we need to avoid converting land for
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agriculture. Restoring native ecosystems on spared agricultural land offers
the opportunity to increase biodiversity.

— Thirdly, we need to farm in a more nature-friendly, biodiversity-supporting
way, limiting the use of inputs and replacing monoculture with polyculture
farming practices.

These three levers are in part interdependent. Most notably, the protection
and setting aside of land for nature and the shift to nature-friendly farming
both depend on dietary change, and will become increasingly difficult to
achieve if continued growth in food demand exerts ever-growing pressure
on land resources.

The year ahead offers a potentially unique window of opportunity for food
system redesign. A series of international summits and conferences will take
place in 2021, during which the topic of food systems and biodiversity will

be a common thread. Importantly, the UN secretary-general will convene the
world’s first UN Food Systems Summit (UNFSS) in recognition of the need for
a transformation of the food system to improve nutrition security, public health
and environmental sustainability.

In 2021, governments around the world are expected to unlock unprecedented
levels of investment to support economic recovery from the COVID-19 pandemic.
Efforts to set in motion a ‘green recovery’ will bring questions of sustainability,
equity and societal resilience to the fore, creating new opportunities for joined-up
policymaking that affords equal priority to public and planetary health.

In light of these opportunities, this paper recommends action on three
fronts if efforts to establish a biodiversity-supporting food system are to be
advanced in 2021:

— International decision-makers need to recognize the interdependence
of supply-side and demand-side action. Dietary change and a reduction
in food waste are critical to breaking the system lock-ins that have driven
the intensification of agriculture and the continued conversion of native
ecosystems to crop production and pasture.

— Stakeholders leading on the design and delivery of the UNFSS must ensure
that it embeds a ‘food systems approach’ across other key international
processes, including UN climate negotiations. The summit should aim to bring
together the interdependent policy threads of environmental sustainability,
inclusive prosperity, sustainable growth, and improved public health
and well-being.

— International and national decision-makers need to strengthen the coherence
between global agreements and national-level action. National dialogues
are needed to translate global commitments into action on the ground.

At the same time, national accounting frameworks will be key to building
understanding of the value of biodiversity, and to supporting biodiversity
protection. Global guidelines in policy areas such as responsible investment,
dietary change and nature-based climate change mitigation solutions will
be needed to guide national-level action plans that can collectively deliver
transformative change to the global food system.
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Humanity relies on the earth’s natural systems to regulate the environment

and maintain a habitable planet. The diversity of life — biodiversity! — in any
given region creates ecosystems of interacting individual organisms, across many
species, that collectively contribute to and support key planetary processes. For
example, terrestrial and marine ecosystems remove more than half (60 per cent)
of carbon emissions from the atmosphere every year,? and thus play a crucial role
in regulating the earth’s surface temperature. Ecosystems help buffer the impacts
of adverse weather and provide resilience to climate change. The earth’s naturally
occurring ecological processes sustain the quality of the air, water and soils that
humanity depends on.? In addition to providing basic life-enabling conditions,
ecosystems are a source of many products vital for survival, including food, fuel,
fibre, medicines and shelter. Together, the above processes and goods are known
as ‘ecosystem services’ or ‘nature’s contributions to people’.

Food production systems require a diverse range of plants, animals, bacteria and
fungi, both for the direct supply of food and to sustain the underlying ecosystem

1Biodiversity is defined as follows: ‘The variability among living organisms from all sources including terrestrial,
marine and other aquatic ecosystems and the ecological complexes of which they are a part. This includes variation
in genetic, phenotypic, phylogenetic, and functional attributes, as well as changes in abundance and distribution
over time and space within and among species, biological communities and ecosystems.’ Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) (undated), ‘Glossary: Biodiversity’,
https://ipbes.net/glossary/biodiversity (accessed 2 Nov. 2020).

2 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services of
the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, Diaz, S., Settele, J., Brondizio,
E.S.,Ngo, H. T., Guéze, M., Agard, J., Arneth, A., Balvanera, P., Brauman, K. A., Butchart, S. H. M., Chan, K. M. A.,
Garibaldi, L. A., Ichii, K., Liu, J., Subramanian, S. M., Midgley, G. F., Miloslavich, P., Molnar, Z., Obura, D., Pfaff, A.,
Polasky, S., Purvis, A., Razzaque, J., Reyers, B., Chowdhury, R. R., Shin, Y. J., Visseren-Hamakers, I. J., Willis, K. J.
and Zayas, C. N. (eds), Bonn, Germany: IPBES Secretariat, https://ipbes.net/sites/default/files/2020-02/ipbes_
global_assessment_report_summary_for_policymakers_en.pdf (accessed 2 Nov. 2020).

3 Ibid.


https://ipbes.net/glossary/biodiversity
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
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processes that make agriculture possible — from water supply to soil fertility
enhancement, pollination* and natural pest control.

Beyond food, humanity benefits in a myriad of ways from biodiversity in the
environment. While the value is difficult to quantify in monetary terms, biodiversity
has clear positive impacts on quality of life through both physical and psychological
experiences — via nature as an aid to exercise and discovery, for example, or as

a source of education and inspiration.> Exposure to natural spaces and access to
the richness of animal and plant species around us are associated with positive
outcomes for well-being and mental health,® even in urban settings.” One study
estimated the annual monetary value of protected areas, in terms of their positive
impact on the mental health of visitors to them, to be much greater than the value
of protected-area tourism, and far in excess of the combined budgets of global
protected-area management agencies.® The ‘planetary health’ concept underlines the
intrinsic links between humanity’s well-being and the health of the global ecosystem,
and the need to ensure the vitality of ecosystems essential for our survival.

1.1 Trends in biodiversity loss

Despite increasing recognition of the crucial role of biodiversity in maintaining
human and planetary health, biodiversity is declining faster than at any time in
human history, and perhaps as fast as during any mass extinction.’ Especially over
the past 50 years, biodiversity has been severely compromised and altered at an
unprecedented rate.’® The global rate of species extinction is at least tens and
possibly hundreds of times higher than the average rate over the past 10 million
years.!! Around a quarter of species in most animal and plant groups are already
under threat from extinction, and around 1 million more species face extinction
within decades.!? In total, the extent and condition of natural ecosystems have
declined on average by around 50 per cent relative to their earliest estimated states.
Since 1970, the population sizes of mammals, birds, fish, amphibians and reptiles

4 The contribution of insect pollination alone to crop production has been estimated to be worth as much as
€577 billion globally each year. See Potts, S. G., Imperatriz-Fonseca, V., Ngo, H. T., Aizen, M. A., Biesmeijer, J. C.,
Breeze, T. D., Dicks, L. V., Garibaldi, L. A., Hill, R., Settele, J. and Vanbergen, A. J. (2016), ‘Safeguarding pollinators
and their values to human well-being’, Nature, 540: pp. 220-29, doi: 10.1038/nature20588 (accessed 14 Sep. 2020).
5 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.

6 White, M. P., Alcock, L., Grellier, J., Wheeler, B. W., Hartig, T., Warber, S. L., Bone, A., Depledge, M. H. and
Fleming, L. E. (2019), ‘Spending at least 120 minutes a week in nature is associated with good health and wellbeing’,
Scientific Reports, 9(7730), doi: 10.1038/541598-019-44097-3 (accessed 2 Nov. 2020).

7 Marselle, M. R., Martens, D., Dallimer, M. and Irvine, K. N. (2019), ‘Review of the Mental Health and Well-being
Benefits of Biodiversity’, Biodiversity and Health in the Face of Climate Change, Cham, Switzerland: Springer,

doi: 10.1007/978-3-030-02318-8_9 (accessed 2 Nov. 2020); and Dean, J., van Dooren, K. and Weinstein, P.
(2011), ‘Does biodiversity improve mental health in urban settings?’, Medical Hypotheses, 76(6): pp. 877-80,

doi: 10.1016/j.mehy.2011.02.040 (accessed 2 Nov. 2020).

8 Buckley, R., Brough, P., Hague, L., Chauvenet, A., Fleming, C., Roche, E., Sofija, E. and Harris, N. (2019),
‘Economic value of protected areas via visitor mental health’, Nature Communications, 10(5005): doi: 10.1038/
$41467-019-12631-6 (accessed 2 Nov. 2020).

9 Ceballos, G., Ehrlich, P. R. and Raven, P. H. (2020), ‘Vertebrates on the brink as indicators of biological
annihilation and the sixth mass extinction’, Proceedings of the National Academy of Sciences, 117(24): 13596-13602,
doi: 10.1073/pnas.1922686117 (accessed 2 Nov. 2020).

10 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.

1 Ibid.

12 Ibid.
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have declined by an estimated average of 68 per cent.'® Despite the increasingly
urgent need to reduce biodiversity loss, recent attempts to arrest the decline have
been unsuccessful.*

Biodiversity loss applies within agriculture as well as to wildlife: many domesticated
plant and animal species that have historically been food sources are becoming less
widely consumed. This loss of genetic diversity makes food systems (defined in Box 1,
below) less resilient to threats, including pests, pathogens, extreme weather and
climate change, thereby threatening global food security.®

Figure 1. Distribution of global biomass across all mammals and birds

Mammals Birds

4%

36% 29% 57%
\ \ /
W wild W wild
M Humans [ Farmed chickens
B Farmed Farmed ducks/
turkeys
7/
14%

Source: Bar-On, Y. M,, Phillips, R. and Milo, R. (2018), ‘The biomass distribution on Earth’, Proceedings of the
National Academy of Sciences of the United States of America, 115(25): pp. 6506-11, doi: 101073/pnas.1711842115
(accessed 2 Nov. 2020).

1.2 Food systems as a driver of biodiversity loss

The production of food is the primary cause of biodiversity loss globally. On land,
the conversion of land for agriculture and the intensification of agriculture reduce
the quality and quantity of habitat available. Food production also has negative
impacts on freshwater wildlife'® (through water extraction and the reduction

in water quality resulting from soil and farm chemical run-off). Downstream
pollution, especially from fertilizers, also damages marine systems. The wildlife

of marine systems is also heavily affected by fishing and in various ways by fish
and shellfish farming.

Over the past 50 years, the biggest driver of habitat loss has been the conversion
of natural ecosystems for crop production or pasture.'” The area of land occupied
by agriculture has increased by around 5.5 times since 1600 and is still increasing.
Currently, cropping and animal husbandry occupy about 50 per cent of the world’s
habitable land (see Figure 2).18

13 Almond, R. E. A, Grooten, M. and Petersen, T. (eds) (2020), Living Planet Report 2020: Bending the curve

of biodiversity loss, Gland, Switzerland: WWF, https://livingplanet.panda.org/en-gb (accessed 2 Nov. 2020).

14 Convention on Biological Diversity (CBD) (2020), Global Biodiversity Outlook 5: Humanity at a crossroads,
https://www.cbd.int/gbo5 (accessed 2 Nov. 2020).

15 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.

16 We use the term ‘wildlife’ to refer to wild — non-domesticated — plants and animals (including fungi and
microbes) that contribute to the biodiversity in a place.

17 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.

18 Ritchie, H. and Roser, M. (2019), ‘Land Use’, Our World in Data, September 2019, https://ourworldindata.org/
land-use (accessed 4 Dec. 2020).
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The rapid expansion of animal farming has been behind much of this land
expansion. Since 1970, the collective weight of wild mammals has declined by
82 per cent, and indicators of vertebrate abundance have shown rapid decline.!?
Instead of wild animals, a small number of farmed animal species (mainly cows
and pigs) now dominate global biomass. Together, they account for 60 per cent
of all mammal species by mass, compared to 4 per cent for wild mammals and

36 per cent for humans. Farmed chickens now account for 57 per cent of all bird
species by mass, whereas wild birds make up 29 per cent of the total (Figure 1).2°
Animal farming now occupies 78 per cent of agricultural land globally (Figure 2).

Converting land to agriculture results in habitat destruction and biodiversity loss
because the clearance of natural ecosystems, such as forests, removes the sources
of shelter and food that wildlife species depend on to survive and thrive. According
to the ‘Red List’ maintained by the International Union for Conservation of Nature
(IUCN), agriculture is an identified threat to 24,000 of the 28,000 species so far
documented by IUCN as at risk of extinction.?! In marine ecosystems, fishing is

the largest driver of biodiversity loss.

Even the most wildlife-friendly farming systems are less effective at supporting
biodiversity than pristine or unmanaged ecosystems are. Although the impacts on
wildlife differ from one farming method to another, the intensification of agricultural
production has been the most damaging in recent decades in some regions.
Intensification is defined as increasing the outputs through using more inputs.
Inputs can be pesticides, herbicides, fertilizers, equipment, land (e.g. amalgamating
fields or land conversion) or other processes such as allowing grazing farmed animals
to degrade the land.?? Through reductions in the availability and quality of wild food
sources, water and habitat, these factors (explored in more depth in the following
chapters) limit the ability of wildlife to live in a farmed environment.

Indirectly, the food system also drives biodiversity loss through its contribution
to climate change. The global food system is responsible for more greenhouse
gas (GHG) emissions than any other aspect of our lives.? Climate change affects
biodiversity by changing habitat suitability. This causes sensitive species to die out,
or prompts them to move to new locations as other species move in. As natural
ecosystems lose and gain species in response to climate change, the resilience

of whole ecosystems is affected.?*

19 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.
20 Bar-On, Y. M., Phillips, R. and Milo, R. (2018), ‘The biomass distribution on Earth’, Proceedings of the
National Academy of Sciences of the United States of America (PNAS), 115(25): pp. 6506-11, doi: 10.1073/
pnas.1711842115 (accessed 2 Nov. 2020).

21 Ritchie, H. and Roser, M. (2019), ‘Environmental impacts of food and agriculture’, Our World in Data,
September 2019, https://ourworldindata.org/environmental-impacts-of-food #environmental-impacts-of-food-
and-agriculture (accessed 4 Dec. 2020).

22 Conversely, ‘extensification’ of farming is the opposite of intensification. It is the process of decreasing the use
of capital and inputs relative to land area. Due to a decrease in inputs relative to land area, the pressure on the
environment may be decreased under extensive farming, and more biodiversity supported. This typically comes
at the expense of yields and native ecosystems. The term can be used ambiguously: sometimes the ‘extensification
of agriculture’ is about bringing more land into agriculture, even if that land is farmed intensively.

23 This includes direct emissions from agricultural production, indirect emissions from land-use change, and
emissions from transport and energy used along the food supply chain.

24 Pecl, G. T., Aradjo, M. B., Bell, J. D., Blanchard, J., Bonebrake, T. C., Chen, L.-C., Clark, T. D., Colwell, R. K.,
Danielsen, F., Evengérd, B., Falconi, L., Ferrier, S., Frusher, S., Garcia, R. A., Griffis, R. B., Hobday, A. J., Janion-
Scheepers, C., Jarzyna, M. A., Jennings, S., Lenoir, J., Linnetved, H. I., Martin, V. Y., Pandolfi, M., Pettorelli, N.,
Popova, E., Robinson, S. A., Scheffers, B. R., Shaw, J. D., Sorte, C. J. B., Strugnell, J. M., Sunday, J. M.,

Tuanmu, M.-N., Vergés, A., Villaneuva, C., Wernberg, T., Wapstram, E. and Williams, S. E. (2017), ‘Biodiversity
redistribution under climate change: Impacts on ecosystems and human well-being’, Science, 355(6332):
10.1126/science.aai9214 (accessed 2 Nov. 2020).


https://ourworldindata.org/environmental-impacts-of-food#environmental-impacts-of-food-and-agriculture
https://ourworldindata.org/environmental-impacts-of-food#environmental-impacts-of-food-and-agriculture
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Figure 2. Global land ‘foodprint’
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Allin all, our food system is the major factor underpinning reductions in the
population sizes of wild species of animals and plants, and the erosion of biodiversity,
from the local level to the global level.

1.3 Food system-driven biodiversity loss
and global health: the case of COVID-19

The impacts of animal farming, and of removing and fragmenting natural habitats,
are not limited to biodiversity loss — the wider risks to human health have been
brought into sharp focus by the COVID-19 pandemic. COVID-19 is a ‘zoonotic’
disease, meaning that it originated in non-human animals and passed over to
humans. It is the latest in a series of emerging infectious diseases (EIDs) to have
reached epidemic or pandemic levels over recent decades; the majority of these
EIDs have come from wild or farmed animals.?® Novel zoonoses are a predictable
consequence of new and close contact between species caused by the expansion

25 Jones, K. E., Patel, N. G., Levy, M. A,, Storeygard, A., Balk, D., Gittleman, J. L. and Daszak, P. (2008),
‘Global trends in emerging infectious disease’, Nature, 451(7181): pp. 990-93, doi: 10.1038/nature06536
(accessed 2 Nov. 2020).
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of agricultural land into natural ecosystems.?® Coupled with the disruptive impacts
of climate change, these forces destabilize ecosystems and give rise to new mixing

between wild animals (including predators and prey, as well as their pests, parasites

and pathogens), farmed animals and humans, allowing pathogens to move between
species in new ways.?

For example, pathogens are increasingly jumping the species barrier into humans
from wild animals, ‘bushmeat’® and farmed animals. The impacts of COVID-19 —
both those experienced already, and those expected to follow as the pandemic
evolves — demonstrate the magnitude, range and severity of the potential fallout
from new interrelationships between humans and the food system, and from our
intrusion on natural ecosystems. All this demonstrates that the risks to human
well-being and natural ecosystems from our current food system are already
being realized.?

1.4 This research paper

This paper focuses on the global food system and the subsystems (or ‘food systems’)
within it as drivers of biodiversity loss, and on the need and opportunities for

food system transformation to protect biodiversity and deliver improvements
across the planetary health spectrum, including to human health and well-being.
Chapter 2 outlines the multiple ways in which food production drives biodiversity
loss, exploring the impacts on land, climate and wildlife at both local and systemic
levels. Chapter 3 introduces the concept of three interrelated food system ‘levers’
that will affect future biodiversity: (1) potential changes in patterns of demand

for food; (2) the degree to which we protect and restore natural ecosystems; and
(3) actions to increase biodiversity on agricultural land. These can also be framed as
three questions: How much and what types of food do we need? How much land do
we spare for biodiversity? Can we farm in nature-friendly ways? Chapter 4 considers
the implications of the three conceptual levers for broader policy agendas — notably
biodiversity conservation, climate change mitigation and improved global nutrition.
It looks forward to the rest of 2021 and identifies opportunities to protect
biodiversity and restore degraded ecosystems.

A concluding technical annex (Chapter 5) provides more in-depth exploration of
the impacts of food production on biodiversity at multiple scales, giving the details
that underpin the discussions in Chapters 2 and 3 and offering further information
on key avenues for food system transformation.

26 IPBES Workshop on Biodiversity and Pandemics.

27 Brooks, D. R. and Boeger, W. A. (2019), ‘Climate change and emerging infectious diseases: Evolutionary
complexity in action’, Current Opinion in Systems Biology, 13: 75-81, doi: 10.1016/j.coisb.2018.11.001
(accessed 2 Nov. 2020).

28 Defined as meat from wild animals that are killed and taken from their habitats for human consumption.
29 IPBES Workshop on Biodiversity and Pandemics.
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The role of our food system as the principal driver of biodiversity loss has been
shaped by decades of economic growth that has in part been supported by, and
in part incentivizes, increased food production. This trend also reflects a lack

of consideration of the true costs of food production. The drive for increased
productivity, and failure to account for the impacts of food production on natural
ecosystems and human health, have created and sustained vicious circles that
make up what we describe as the ‘cheaper food’ paradigm.

2.1 Vicious circles in our food system

Investment in agricultural productivity, coupled with increased economic
competition through the liberalization of trade, has long been considered central
to a functioning food system (Box 1). For many, food production is a natural and
necessary use of land: people need food, and they depend on the use of land to
produce it. Similarly, efforts to reduce food prices are often deemed both desirable
and necessary: lower food prices deliver two nominal public goods, in the form of
increased access to food (and therefore greater food security, locally and globally)
and reduced household expenditure on food (which in turn frees up income for
spending on other goods and services, driving consumption, job creation and
economic growth).
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These key tenets — that we must produce more food and do so at lower cost

if we are to support the global population and drive economic growth — have
taken primacy over the goals of delivering human and planetary health and
well-being, with increasingly problematic side-effects. While it is possible to boost
economic growth through productivity improvements, this has typically relied on
‘externalizing’ the costs of such improvements on to the environment. In other
words, the costs of environmental degradation resulting from food production
have not been accounted for and included in the cost of food. Financial incentives
such as agricultural subsidies are channelled into the food system to increase yields,
and the resulting environmental costs — such as pollution through unsustainable
production practices — are discounted or ignored by the market.

As mentioned, reducing food prices through increased productivity can stimulate
growth in consumer spending, since it increases the amount of disposable income
available to buy other goods and services. It also allows consumers to buy more
food. Either way, this leads to negative consequences from a planetary health
viewpoint: the more disposable income we have, the more we can purchase; the
more we can purchase, the more we consume; the more we consume, the more
resources we exploit; and the more resources we exploit, the more we drive
environmental degradation and disrupt natural ecosystems.

Box 1. Defining a ‘food system’

The term ‘food system’ encompasses the entirety of the production, transport,
manufacturing, retailing, consumption and waste of food. It also includes impacts
on nutrition, human health and well-being, and the environment. Food security is

a function of variations in the food system in any given location, and is influenced
by a range of sociopolitical factors affecting price, availability and access. While
there is an overall global food system (encompassing the totality of production and
consumption), there are also many subsystems within it. Each location’s individual
food system is unique, and is defined by that location’s mix of food produced locally,
nationally, regionally or globally.

For each product consumed there is a supply chain, which describes the way food
and its ingredients get to consumers. The term value chain describes the mechanisms
through which the value of a product is increased by transport, processing and
packaging along the supply chain. The term ‘food system’ includes all supply chains
(and, implicitly, value chains) as well as their impacts on the environment and people.
Food systems inherently incorporate feedback, leading to direct and indirect effects;
in turn, this can create feedback loops wherein the system responds in unexpected
ways to small changes in the forces acting on it. Food systems are therefore dynamically
changing systems; thinking only about supply chains and value chains, for instance,

is unhelpful both analytically and for policymaking, as it avoids consideration of wider
system dynamics.

All activities within a food system — whether production, processing, retail or
cooking - have impacts on the environment. For example, land under agriculture is
disturbed from its natural state, which affects soils, water, biodiversity and even local
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microclimates. Processing, transport and retail require energy, water, infrastructure
(e.g. roads) and other inputs - e.g. packaging. Throughout, pollution comes from
chemical usage and disposal (e.g. from fertilizers, pesticides, industrial processes
and GHG emissions), as well as from the disposal of waste, including plastics and
other packaging.

2.2 The ‘cheaper food’ paradigm

Underpinning the ‘cheaper food’ paradigm is a two-way relationship between
supply and demand. On the one hand, demand can be seen to shape supply: as the
so-called ‘nutrition transition’ around the world has shown, rising incomes tend to
prompt greater consumption of resource-intensive foods such as animal products,
vegetable oils and processed goods, and relatively lower consumption of staple
grains. But demand for food — what we eat, how much we eat, and what we waste —
is just as much shaped by its supply and price. The more we produce, the cheaper
food becomes, and the more we consume. Demand therefore does not simply
determine what food is grown and how. It can also be understood as a function

of increased supply of cheaper food, and of the way food is processed, marketed
and sold. Understanding this relationship between supply and demand is critical
to understanding how the current food system drives biodiversity loss, and to
identifying effective levers for moving towards a system that supports biodiversity
protection and other components of planetary health.

The ‘cheaper food’ paradigm drives a set of overlapping and often self-reinforcing
mechanisms, in which the ratcheting up of production and liberalization of
global markets incentivize economic behaviour that creates negative outcomes
for society and the environment.*® These mechanisms include the following

(also see Figure 3):

— A drive towards globally competitive markets incentivizes land use for food
production at increasing intensity and scale, because the financial rewards
are high. The global production system is based on comparative advantage,
and thus specialization, with the result that global calorie production is
concentrated around a limited set of commodity crops grown using highly
intensive methods in a small number of breadbasket regions.3!

— Intensive farming has a range of negative consequences for the health
and quality of soils, air, water sources and natural ecosystems. Partly, this
arises from the use of inputs such as pesticides and nutrients, and partly it

30 Benton, T. G and Bailey, R. (2019), ‘The paradox of productivity: agricultural productivity promotes food system
inefficiency’, Global Sustainability, 2(e6), doi: 10.1017/sus.2019.3 (accessed 2 Nov. 2020); and McElwee, P., Turnout, E.
Chiroleu-Assouline, M., Clapp, J., Isenhour, C., Jackson, T., Kelemen, E., Miller, D. C., Rusch, G., Spangenberg, J. H.,
Waldron, A., Baumgartner, R. J., Bleys, B., Howard, M., Mungatana, E., Ngo, H., Ring, I. and Ferreira dos Santos, R.
(2020), ‘Ensuring a Post-COVID Economic Agenda Tackles Global Biodiversity Loss’, One Earth, ISSN: 2590-3322,
Vol: 3, Issue: 4, pp. 448-61, doi: https://doi.org/10.1016/j.oneear.2020.09.011 (accessed 6 Nov. 2020).
31Foley, J. A., Ramankutty, N., Brauman, K. A., Cassidy, E. S., Gerber, J. S., Johnston, M., Mueller, N. D.,
O’Connell, C., Ray, D. K., West, P. C., Balzer, C., Bennett, E. M., Carpenter, S. R., Hill, J., Monfreda, C., Polasky, S.,
Rockstrom, J., Sheehan, J., Siebert, S., Tilman, D. and Zaks, D. P. M. (2011), ‘Solutions for a cultivated planet’,
Nature, 478: pp. 337-42, doi: 10.1038/nature10452 (accessed 24 Jun. 2019).
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is a function of the prevalence of ‘monocultural landscapes’ in which there
is little opportunity for nature. In turn, the loss of biodiversity and soil
fertility leads to a need to intensify agriculture further.

— The concentration and intensification of agriculture have driven down the cost
of staples such as grains, which are now sufficiently cheap to be diverted from
direct human consumption to farmed animals. This has led to growth in the
global herd of farmed animals, with negative consequences for air and water
quality and GHG emissions.>2

— Cheaper calories from staple crops have become increasingly abundant, while
more nutritious crops have become more expensive and relatively less available.
At the same time, the costs of producing and consuming meat have fallen. These
trends have together led to a rapid change in global diets, including an increase
in overconsumption of calories and underconsumption of nutrients that has
resulted in a global ‘double burden’ of malnutrition.

— As food prices have fallen, it has become increasingly economically rational
to waste food.® Waste is now occurring at scale along supply chains, creating
additional sources of pollution and resulting in ‘leakage’ of the finite resources —
including land, water and soil — involved in food production. The more prices
fall, the more food we demand and the more we waste; and the more food we
waste, the more we demand.

— As per capita availability of food, including meat, has increased, GHG emissions
from the food system (both direct emissions from food production and farmed
animals, and indirect emissions from the conversion of natural ecosystems to
cropland and pasture) have risen. The global food system now accounts for around
30 per cent of total anthropogenic emissions and is a key driver of climate change.>*

— Climate change is reducing crops’ yields and nutritional quality across many
producing regions,* thereby further increasing the pressure to intensify
production or convert more land to agriculture.

— As GHG emissions continue to rise, there is an increasing need to sequester
carbon in the land as a means of mitigating climate change, including through
bioenergy with carbon capture and storage (BECCS) and afforestation/
reforestation.¢ However, these strategies increase competition for land,
further increasing incentives to intensify farming methods or expand
agricultural production into new areas.

32 Intergovernmental Panel on Climate Change (IPCC) (2019), Climate Change and Land: an IPCC special report on
climate change, desertification, land degradation, sustainable land management, food security, and greenhouse gas fluxes
in terrestrial ecosystems, Shukla, P. R., Skea, J., Calvo Buendia, E., Masson-Delmotte, V., Pértner, H.-O., Roberts, D. C.,
Zhai, P., Slade, R., Connors, S., van Diemen, R., Ferrat, M., Haughey, E., Luz, S., Neogi, S., Pathak, M., Petzold, J.,
Portugal Pereira, J., Vyas, P., Huntley, E., Kissick, K., Belkacemi, M. and Malley, J. (eds), https://www.ipcc.ch/
site/assets/uploads/2019/11/SRCCL-Full-Report-Compiled-191128.pdf (accessed 2 Nov. 2020).

33 Benton and Bailey (2019), ‘The paradox of productivity: agricultural productivity promotes food system inefficiency’.
34 IPCC (2019), Climate Change and Land.

35 Ibid.

36 Ibid.
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Figure 3. The ‘cheaper food’ paradigm
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Source: Authors’ original diagram.

Box 2. The ‘cheaper food’ paradigm and food and nutrition security

Determining the ‘true cost’ of food, and the need to reflect this in food prices,

is a contentious issue. ‘Internalizing’ the environmental and social costs of food
production through measures such as a c