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EXECUTIVE SUMMARY

IMPACTS AND RISKS OF TODAY’S FOOD SYSTEM

Food production and agribusiness is a US$5 trillion industry. Agriculture alone contributes US$2.4
trillion to the global economy, thanks to the work of 1 billion people. Supply chains span the globe, and

encompass those involved in the production, processing, distribution, trading, marketing, end-sales and
consumption of food. The finance sector is a key stakeholder, providing financial services and financial

instruments such as loans and insurance, and investing in a variety of companies throughout the global
value chain.

In a little more than 50 years, agriculture has undergone a tremendous transformation

Productivity has boomed, driven by the industrialisation of farming, efficient new technologies and
machineries, and a superfluity of agrochemicals and fertilisers, bringing an abundance of affordable
foods to many. However, this revolution has come with a colossal price tag. And although many of
these costs are hidden by long, opaque supply chains that often span the globe, such impacts are
accumulating.

The focus of investors in agriculture is mainly on volume of food produced alone, even to this

day. Emphasising productivity over all else has masked inherent inefficiencies that drive a host of social
and environmental issues, such as overproduction of resource-intensive meats, rising levels of waste
and pollution, obesity and other food-related health problems in our populations etc. Within the next 30
years, we must feed an additional 2 billion people: the current way we produce food is no longer
sustainable for our planet and society.

The food sector is increasingly globalised, concentrated, subsidised and industrialised, Al ocking
ino and entrenching conventional practices rather t|
oligopolies in sectors such as seeds, agrochemicals and fertilisers mean that a handful of players have
significant influence on markets and political lobbying power to obstruct reforms. Producers themselves

can become dependent on chemical inputs to maintain competitiveness in the short term. As traditional

seeds disappear, 60% of all calories consumed are from only three plants i rice, maize and wheat.

Large downstream players in agricultural value chains hold power over consumer markets and can set
standards for producers that limit their ability to set prices and invest in alternative production practices.

As one of the most heavily subsidised sectors in the world, agriculture struggles to be commercially

profitable, dependent entirely on indirect and direct financial support for mostly large-scale,

industrialised production.

The extractive paradigm of modern agriculture is built on the principle that nature can be artificially
and chemically enhanced and replaced ad infinitum in order to produce more food on less land. The
benefits and services biodiversity offers can be replaced with pesticides, weedkillers and heavy tillage.
Traditional and diverse seeds can be replaced by fewer standardised varieties. Soil organic matter and
nutrient recycling can be replaced with synthetic fertilisers. This paradigm is translated into a production
model that depends on monocultures, low agrobiodiversity, and systematic use of tillage,
agrochemicals, fertilisers and antibiotics in intensive factory farming. Agriculture has thus become an
activity which extracts resources and slowly erodes the very same natural resource base that it needs
to sustain itself.



Agricultural systems are complex and diverse  , ranging from small subsistence farms to industrial
operations of various sizes and production methods. Small-scale farms constitute about 85% of farms
globally and provide 80% of the food in developing countries. However, the extractive paradigm can be
recognised in a variety of productive systems, independently of their size. Small-scale farms can be as
environmentally damaging (albeit at a smaller scale) and unsustainable as large ones, if land is not
managed sustainably. This also means that sustainable practices can be applied to all size and types of
farms.

All production systems house a range of externalities T that is, negative impacts on the
environment, local communities and public health. And the negative externalities of farming can be as
damaging as coal power generation.

Food systems are the major drivers behind the transgression of our planetary boundaries , which

define the key physical limits of what our planet can sustainably tolerate. Four of the nine boundaries,

namely climate change, biodiversity, land-use change and biochemical flows (nitrogen and

phosphorous cycles), have already been crossed, with food systems being a major driver in all four

cases, and a significant threatto alltheremai ni ng ones. Thi s means that the
eroding and shifting, rather than absorbing the impacts and regenerating. Loss of nature cannot be

reversed without addressing the food sector in earnest.

Food systems are the largest driver of def  orestation, water use, biodiversity loss and soil

degradaton. Agricul ture occupies half of our planetds he
(37%), shrub and grasslands (11%) and cities and infrastructure (1%). Most agricultural land (82%) is

used to produce animal food directly through grazing or indirectly through the cultivation of feeds such

as soy, while 10% is used to grow crops for direct human consumption. The sheer scale of land use

makes agriculture the largest cause of deforestation and loss of precious habitats such as wetlands. It

is also the largest user, and polluter, of fresh water, linked to 92% of the global water footprint. Since

1970, humanity has driven a 68% decline in vertebrate species populations as well as a worrying

decline in pollinators. At the heart of this is the current agriculture system.
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Data source: Analysis

y nd complimented with data from the UN Food and Agriculture Organization (FAQ)
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Figure 1: Total land use taken up by human activities (WWF, 2020)



Soils are one of the most invisible and forgotten of our natural resources, yet vital to hum
existence. Soils host at |l east a quarter of the worl
entire atmosphere. Yet more than half of the land used for agriculture is degraded due to erosion,

compaction, chemical pollution and loss of nutrients, and arable land is being lost at 30 to 35 times the

historical rate. Degraded soils are less resilient to stress and less productive. The combination of land

degradation and climate change is predicted to reduce global crop yields by 10% and up to 50% in

some key regions, reducing the amount of productive land per person even as the global population

grows. If this is not addressed, agriculture is likely to expand even further into our remaining forests,

wetlands and other natural habitats.

Food systems are to nature loss what energy systems are to climate change. As the international
community starts to wake up to the risks posed by climate change, early action has been focused on
the sector with the highest emissions, the energy sector. Today, as a wave of reports have rung alarm
bells on the declining state of nature, a similar focus is needed on the main driver: the food sector.
Furthermore, climate change and loss of nature are twin problems that feed each other in a vicious
circle: as well as being the biggest contributor to nature loss, food systems are responsible for up to
30% of global greenhouse gas emissions. Nature and climate risks reinforce each other in a way that is
not separable 7 as the climate changes, it drives biodiversity loss, and as biodiversity declines, so do
carbon sinks and the environmental resilience needed to resist further impacts of climate change. The
two should therefore be addressed together. A focus on the food sector allows financial institutions to
connect their ongoing efforts on climate change with nature and biodiversity and become more resilient
in the long term.

Nature -related risks are a real and emerg ing threat. Recent reports on the state of the natural
environment present a clear, unified message: loss of nature matters to everyone, including business
and finance. Loss of nature is recognised as one of the top five most likely and impactful risks in the
coming years, with trillions at risk if ecosystems continue to be damaged by human activities. Central
banks and financial supervisors are warning that biodiversity loss is a source of financial risks and
threatens the availability of ecosystem services, such as pollination and soil fertility, on which economic
activities depend. The food sector, which is so reliant on a healthy and dependable environment, is
consistently highlighted as the sector with the largest impacts, dependencies and risks.

Trans forming food systems is one of the most effective ways to reduce our impacts on nature

and reduce risk . The first step is to understand where risks lie and what changes are needed. For the

financial sector, this means that the quest to tackle environmental degradation must focus on
understanding and managing the portfoliobds i mpacts
assessment methodologies fail to capture many of the hidden costs of investments or subsidies in the

food systems, leaving the financial sector exposed to the related risks.

Differenttypesof nature -r el ated ri sks can emerge through busi ne:
impacts on nature . This report provides a framework to understand how these risks can emerge and

become financially material, and identifies some major risk categories: physical, regulatory and legal,

market and reputational risks can be material to businesses along the whole supply chain, from

producers to retailers. Systemic risk arises when tipping points are crossed and the stability of both the

food system and society is undermined. Finally, financial risk can arise as a consequence of the other

risks.
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IMPACTS ON NATURE

Agribusinesses, and the economy as a whole, both depend and impact on nature. Changes to nature,

markets and regulation can pose a threat to exposed and vulnerable agribusiness stakeholders. This gives

level

rise to physical, regulatory, market and reputational risks. Financial consequences arise as an outcome,

when stakeholders fail to manage these risks. Impacts on the micro-economy can aggregate across value
chains and economy-wide when dependences and impacts become too great (i.e. systemic risk). Adapted
from various studies (incl. WWF, 2019; NGFS, 2020).

Nature -related risks are often interconnected and do not fall into rigid categories.
risks identified specifically for the agricultural sector include physical risks linked to its dependencies
and i mpacts

on

natureds resources
degradation, low agrobiodiversity, resistance to agrochemicals and antibiotics, the production and use

, and

The concrete

may

be

of synthetic fertilisers and pesticides, freshwater resources and the emergence of zoonotic diseases
such as Covid-19. In turn, these can lead to regulatory risks such as stricter limits on use of
agrochemicals and subsidy reforms, market risks associated with shifting consumer preferences and

reputational risks as the food system comes increasingly under the spotlight. Ultimately, all these risks

may become financially material for both companies and financial institutions.

Nature -related risks need to be urgently integr

sector 6s

ated into business models and the finance
sinanaial irstifutians are largely failing to account for nature risks, assuming that
only acute and severe environmental disasters are material to portfolios. This perspective needs to be
expanded. Although the risks from the food sector are not always visible because many are chronic and

indirect, they will only be aggravated if we do not act to shift mainstream practices now. Whereas
activities such as mining and oil drilling are visibly extractive, agriculture is less so, because the
degradative processes of soil loss, water use, biodiversity loss and pollution are not as obvious as
mountaintop removal and strip mining. Yet, especially when practised industrially, agriculture is both

extractive and far more extensive than mining, its impacts driven by the sum of many mainstream and

legal agricultural practices and bankrolled by our current financial and economic system.

r el

at



TRANSFORMING FOOD SYSTEMS - A NEED FOR CHANGE, AT SCALE

Transforming food systems will take a seismic shift in the priorities of businesses, policymakers

and consumers. However, it is estimated that the societal return on investment in terms of saved costs
would be more than 15 times the investment cost, creating benefits for the economy, society and the
planet. Contributing to this transformation would help to fight climate change, reverse nature loss,
safeguard biodiversity and generate wide-reaching positive health impacts, through nutrition and
disease prevention. For the finance sector this is also the leading way to reduce risks and create
investment opportunities.

Transforming food systems requires addressing deep -rooted, widespread institutional and

market failures and a variety of lock-ins that slow the pace of change. This report identifies solutions
that deliver systemic changes in how food systems and agriculture operate and are assessed. It
focuses on the preservation of the underlying natural resources to guarantee resilience and longevity of
productive systems. For instance, a more sustainable measure of success should consider not only the
production output, but also the external inputs required and the negative externalities that a system
produces. This should be mainstreamed into financial incentives and in the way that companies are
rewarded and evaluated.

The finance sector is affected, directly and indirectly, by the risks and impacts of nature loss.

However, traditional financial metrics do not adequately measure or monitor such impacts, and still
incentivise short-term profits rather than long-term value. Finance should integrate nature-related
considerations into decision-making, beyond carbon and general environmental, social and governance
(ESG) issues. It should begin to ensure that mainstream investments have a broader, positive societal
and economic perspective, and are aligned with societal and governance goals.

Food systems need to be transformed across three areas : sustainable agricultural practices, plant-
based diets and reductions in food waste. These would address the major structural problems of food
systems, and also constitute some of the most impactful climate solutions.

1) Sustainable production:
agroecology %

6Agroecol ogyd is a s d
on traditional and regenerative approaches,
that mimic natural processes and enhance
beneficial biological interactions and
synergies on the farm. Such practices focus
on improving soil heath, boosting fertility and
organic content, and increasing biodiversity.
Four core principles of agroecology are i)
minimising soil disturbance and tillage, ii) '
mai ntaining an 6éar mou ! e ok
and cover crops over the soil rather than
leaving it bare, iii) fostering seed and plant diversity on-farm, and iv) ensuring nutrient cycling through
waste management and rotation.

These principles contrast with the conventional approach based on heavy tillage, bare sails,
monoculture and the systematic use of agrochemicals and fertilisers. Agroecology is widely supported
among international and research institutions, as well as progressive business organisations. In an
increasing number of cases, economically viable solutions are being developed that also increase



resilience to climate change and other stress factors by improving soil fertility, water retention and
biodiversity, while reducing the dependency on external inputs.

2) Planet-based diets
Feeding the worl dbés
without further expansion in agricultural
area will necessitate a shift in the way we
eat. Animal proteins in general, especially
when produced using edible crops, have an
outsized impact on environmental and
human health relative to the nutrients they
provide. If the demand for animal products
continues to grow, an area the size of
Argentina will need to be converted from
natural habitats to crops and pastures. A
broad consensus supports the need to shift towards plant-based diets to reduce our footprint on nature
and unlock a variety of societal and economic benefits. WWF emphasises the importance of eating
less, better animal foods from sustainable production systems, based on, for example,a Al i vest oc k
| ef t ov er s, which lmits animat grotein consumption to what can be produced by raising
animals on available grazing lands, by-products of agricultural crop production and food waste.

© Shutterstock

3) Reducing food waste
A third of all food produced for human
consumption is lost each year, effectively
wasting 28% of our agricultural land. If food
waste were a country, its greenhouse gas
emissions would rank third in the world,
behind the US and China. Food waste is a
complex issue caused not only by
consumer behaviour, but by a combination
of systemic challenges. This includes
market dynamics that push prices so low
that farmersdéd costs
investments are limited, and, in many
extreme cases, crops are left on the field. Food retailers and companies higher up in the supply chain,
and those who providing finance, have a responsibility to secure fair prices so farmers can better
manage their waste and lands. Policymakers should ensure that best practice is mainstream practice,
and shift to subsidising practices that do not work in direct opposition to environmental subsidies.

© Shutterstock

All stakeholders have arole to play : farmers, buyers, traders, cooperatives, advisors, researchers,
governments, retailers and financial institutions. Collectively, through different channels, they should
reduce the burden on farmers to manage the environmental impacts of production on their own farms
and at landscape level alone. Currently, the tide of financial incentives is to produce high yields above
all else. Incentivising, rather than impeding, the transition to agroecological practices will require
strengthening the enabling environment for farmers to transition, and proliferating pilots that
demonstrate best agroecological practice and secure markets. Major policy and regulatory changes are
needed to reform subsidies, internalise costs and adjust fiscal incentives; research and advisory
institutions should correct the current bias towards industrial practices and support increased
knowledge on how to improve the efficiency of agroecological approaches. In addition, food retailers
should facilitate sustainable dietary trends and make sustainable foods more accessible, while reducing
the downward price pressure on farmers.

10



WWF 6recommendations to the

finance sector

The financial sector provides a whole

suite of products, both directly to farmers _

and agribusinesses and along the value '“_'f'“_‘“ff‘
chain, that promote continuation of &
Afbusiness as uswual 0.
developed a list of five recommendations
that can be adapted to different
categories of financial institutions,
including banks, insurers, asset owners
and asset managers. The
recommendations include a non-
exhaustive list of tools and methodologies that can guide the finance sector in tracking risks, impacts
and opportunities - and design a strategy to mitigate risk and enhance value in the food sector. This
would enable a shift away from the current system, to one which secures food for a greater population
within planetary boundaries.

l:Understand your 06 dbothnhtwe -nelated eisks and impacis 6

Financing unsustainable agribusiness both impacts on nature and can expose an institution to financial

risk. Financial institutions should commit to assessing their impacts on nature from agribusiness

investment and lending. They should also encourage agribusiness to be transparent about their

sourcing and encourage them to support data capture.
may be necessary to assess, track and disclose double materiality, as well as understand baselines for

impact and risk mitigation. Financial institutions should then track, monitor and disclose through

established standards.

2: Capitalise on your opportunities

The financial sector has a key role to play in shifting incentives for better production and consumption.
Innovativef i nanci al pr oduct swill belp ditigatp rsksiaral tap idto dpporuditiesitg
strengt hen trbhpatationomthpstakelyoliless, improve resilience, lower operating costs and
make more efficient use of resources. Opportunities also exist in the growing market for carbon storage
in soils. Tools such as certification standards and sustainable taxonomies can be used by the finance
sector to identify best-in-class operators and opportunities. Investing in nature-positive solutions should
be part of an integrated approach that follows the so-called mitigation hierarchy: avoid and reduce
damage, restore, and compensate for damage through positive contributions.

3: Design and implement a planet -smart strategy

Financial institutions should design and implement a strong strategy to manages both risks from and

impacts on the environment through their investment and lending. A strong strategy can begin with a

risk and impact assessment to identify high-risk and high-impact areas of their portfolio, with attention to
investments and lending associated with the agribusiness industry. Thereafter, make a strong

commitment to manage those risks and impacts, with atargetdate. Carvei t i nt o t he organi s
institutional policy, to ensure that actions are more likely to be supported from within the institution.

Establish a team that includes voices from critical stakeholders. Set out a risk and impact mitigation

plan, and reporting and accountability mechanisms.

4: Engage and educate your stakeholders

Strategies and policies should be anchored within the organisation, providing staff with the necessary

knowledge to implement change. Likewise, it is important to continually engage external stakeholders
11



so that they are aware of the priorities of the organisation. Financial institutions should identify relevant
companies for engagement, encouraging them to set sustainable food transition plans with clear
targets, manage their impacts and define escalation strategies where engagement efforts do not lead to
results.

5: Raise your voice to mobilise a sustainable shift

Progressive financial institutions should ensure that their actions are amplified to achieve a wider
impact and strengthen the market for sustainable food systems. Policies should be made public and
success and progress should be effectively communicated to companies and service providers.
Reporting should include sufficient information about the results of engagement with portfolio
companies. Financial institutions should join the public debate, engage policymakers and join relevant
investor alliances and other fora to pool efforts and share knowledge and experiences. Communicating
successes but also challenges and lessons learned can enable better performance. Incentivising better
practice is not onl y acavhias,batalfoienaldingchangg of Fugness-asausual 0
practices.

A range of tools is needed to integrate nature risks into the strategies and portfolios of financial
sector actors, and there is a growing body of evidence , tools and guidance framework s to
support it . While commercial tools have been developed to account for impact, frameworks for
understanding nature-related financial risk is still in its naissance. A major obstacle is the lack of
transparency in supply chains, making it challenging to link large, listed food companies or retailers,
which are typically part of a financial portfolio, with the broad producer bases constituted by farmers.
Decision-grade data is sparse, especially for marine supply chains and at farm-level. Larger corporates
remain primary buyers and part of increasingly consolidating supply chains, meaning they are highly
influential in setting standards for producers. Currently, accountability to shareholders is still almost

solely based on consistent financial returns without

environmental and social impacts, meaning that few assume responsibility for externalities. Because of
the variety of production systems and management practices, there is no single method for financial
institutions to easily integrate nature risks into their systems, and standardisation of sustainable
reporting metrics has not been done to the degree that allows for company comparison. In this regard,
traditional ESG metrics are not strong enough. Nevertheless, this should spark incentives to call for
standardisation, rather than shrink away from sustainability reporting as a whole.

Loss of nature and biodiversity is happening at such a rate that concrete actions can no longer be

postponed, by hiding behind fears of complexity and missing data. With the awareness that no perfect
solution exists yet, this report attempts to provide an overview of potential approaches to the problem,
providing information for finance providers to agribusinesses and producers to understand risk, impacts

and dependencies and ask the relevant information to companies and data providers. The report also
provides evidence of the need to transition to sustainable production, and some tools that may be used

to demonstrate which farmers are already integrating best practices. The finance sector urgently needs

to act to address the risks of todayds industri al
a sustainable food system will bring.
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PROLOGUE

Food systems are the single largest driver of biodiversity loss worldwide.* Complex and diverse, food
systems are a driving force behind agricultural expansion, land conversion, exploitation of species,
freshwater use and pollution.6 F o o d s’ yefertteeaththedcomposite activities and stakeholders that
make up food supply and value chains. They include natural and man-made inputs from the production,
transport, storage, processing, manufacturing, marketing, retailing and consumption of food. They also
include direct and indirect beneficiaries related to food industry. And in the context of this report,

includes food systembés costs and benefits to the en

A great variety of food systems exist, at all manner of scales. To different degrees, the entire food
supply chain i from production to final consumption and disposali exerts pressures on the
environment. However, the most direct pressures exist at production level. In this report, we provide a
b i r-ay@view of the cumulative impacts that typify our globalised and increasingly industrialised food
systems, focusing on impacts at farm level. Although this report addresses some key elements
necessary for a long-term sustainable food system, such as plant-based alternatives to meat and better
waste management, the focus is on how and why common agricultural practices need to be shifted to a

more sustainable model. We al so peé¢ae¢@inthieseaoki®nce of

material to farmers, businesses and those who finance them. We present a framework and guidance to
those financing and working with the food sector to identify, understand and mitigate these risks. We
also outline the transformational changes we need for our food systems to be managed more effectively
for people and the planet.

All actors within agricultural value and supply chains can act to shape a more progressive, sustainable
food system. While we outline a role for most actors, this paper mainly offers guidance for those who
invest in, lend to or own agricultural and production-related assets and want to better understand how
to recognise, measure and monitor nature-related risks.

In Chapter 1 we outline some characteristics of global food systems and home in on certain founding
factor s, oirn®dpopckhat keep the system inefficient,
include excessive subsidisation from government, rising industrialisation without adequate
environmental controls and corporate concentration (especially in fertiliser industries, seeds, chemical
industries and commaodity trading). These factors mask the broader environmental, socio-economic and
health implications or O6externalitiesd we wil!/

In Chapter 2 we describe how food systems, and particularly agricultural production, detrimentally
impact on and influence the interconnected issues of land degradation, climate change, biodiversity
loss and health. We show how the food system is to biodiversity loss what the energy system is to
climate change, and why it is critical for all those investing in and regulating the food industry to address
these impacts.

iOur definition is based on the paper by UN6s scientific group for
https://www.un.org/sites/un2.un.org/files/food systems concept paper scientific group - draft oct 26.pdf
i This report uses the term 'nature risk' or 'nature-related risk' to describe the range of climate and environmental risks that are material to

cost |

des c

the F.

businesses, while "nature related i mpacts' is used to dhersesourcesmayhow busi n

use the similar term 'environmental' risk, or differentiate between climate risk, water risk or biodiversity risk. However, 'nature-related' or
environmental risk is an over-arching category capturing all environmental or climate change-related risks, while biodiversity is a subset of
nature-related risks.
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In Chapter 3, we present a framework for understanding how impacts and dependencies in the food
system can lead to a variety of nature-related risks i physical, regulatory, market, reputational,
systemic and ultimately financial risks. We identify and present some of the largest risks related to
unsustainable farming practices impacting soil and water quality, biodiversity and the climate.

In Chapter 4, we present the solutions available to transform food systems across three key levels:
agricultural production practices, dietary trends and food waste.

Based on an extensive review of the latest scientific consensus, the proposed solutions are necessary

to align food systems with the Earthés planetary bol
to manage impacts and risks, and to identify opportunities to scale up transformational solutions. For

those regulating or investing in production, we outline the key principles of sustainable agriculture. And
forthoseinconsumer-f acing i ndustries, ‘twaseoedtHi sedwhabdbka bpkal
identify five key actions for financial institutions to identify and work with companies exposed to nature-

related risks and impacts in the food sector, as well suggestions for tools and approaches that can be

used to operationalise this work.

©ristockphotoggm 'MWF—Canada 2
= R = -
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CHAPTER 1: SETTING THE SCENE
ON OUR GLOBAL FOOD SYSTEMS

INTRODUCTION

In little more than 50 years since what is known as the Green Revolution, agriculture has undergone a
tremendous transformation. The result has been massive yield gains™ through increased irrigation and
new technologies like scientifically bred seeds, fertilisers, agrochemicals and machinery. This revolution
made it possible to grow more food on the same area of land, transforming the trade of international
commodities, and making food cheaper and more accessible to many members of the global
population. Food production and agribusiness is now a US$5 trillion industry, with agriculture alone
generating US$2.4 trillion to the global economy thanks to the work of 1 billion people.?2 Supply chains
span the globe, and encompass those in production, processing, distribution, marketing and retail as
well as everyday consumers.

However, this revolution has come with costs and with consequences that are no longer sustainable for
our planet and society. As production has boomed, so have the inputs required to maintain it
fertilisers, agrochemicals, machinery 1 and this has had disastrous consequences for the environment.
Coupled with an increase in demand for animal products and feeds, food systems have become the
largest driver of the loss of habitats and biodiversity. Production areas now occupy over half of all our

pl anet 6s habit abl ke edpensedfour regisawetthnda and ather natural
ecosystems.

“THIS REVOLUTION HAS COME WITH COSTS AND WITH CONSEQUENCES
THAT ARE NO LONGER SUSTAINABLE FOR OUR PLANET AND SOCIETY.”

The impacts of agriculture on nature are felt both on-farm and in surrounding areas. On-farm, soil is

degraded and pollutants damage soils and waters. Declining productivity and soil erosion pushes

farming into surrounding habitats, where biodiverse carbon sinks like tropical forests and savannahs

are replaced with greenhouse gas-intensive alternatives. Some crops have more impact than others.
Socalledrivsbdoesdobmmodi ties | i ke beef, soy, palm oil,
are leading drivers of tropical forest conversion,* threatening the stability of regional climates. Similarly,

with fish consumption increasing at a rate outpacing population growth, seafood supply chains have

become so exploitative that over a third of global fish stocks are now overfished.®

Food systems are complex and diverse. Agricultural systems range from small subsistence farms to
huge industrial operations, comprising a wide variety of production practices, from monocultures to
agroforestry, extensive livestock farming to aquaculture. Differences in irrigation practices, soil
management and geographic location all affect the impacts and risks of the system, as do the
economic, political and social context.®

i From 1967-2007, the production of wheat, rice, maize, soy alone has increased by 116%, 133%, 238% and 634% respectively. Source: Living
Planet Report. https://wwf.panda.org/knowledge hub/all publications/living_planet report 2018/
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This chapter focuses on the structural characteristics of the globalised industrial food system that
emerged following the Green Revolution. We look at the range of mechanisms that shaped this system,
such as public subsidies and other supporting policies, as well as the failure to account for negative
externalities. We look at the increasingly concentrated market and the tendency for research and
development (R&D) to aim for quick-fix solutions, linked to technologies and agrochemicals, rather than
improving long-term land management.

“A RANGE OF ‘LOCK-INS’ REINFORCE AND ENTRENCH FOOD SYSTEMS
PRACTICES THAT HAVE NEGATIVE IMPACTS ON NATURE, CLIMATE
AND SOCIETY.”

A range-iofsdéolrecinf orce and entrench food systems pra
nature, climate and society, including political and market structures, and a narrow focus on producing

cheap food above all else. While such lock-ins can be challenging, they are not insurmountable and

many businesses are looking at the added value of more sustainable models.

Many of these characteristics resemble those of the global energy system, which is also characterised
by significant and unbalanced subsidies, power concentration, and a primarily extractive paradigm that
leads to uncaptured externalities. Both the food and the energy sector are critical to the well-being of
people and both are fraught with ecological, social and health-related issues for workers i and both
have great potential for reform.

EXPORT EXPECTATION OF
ORIENTATION CHEAP FOOD

PATH FEED THE WORLD
DEPENDENCY NARRATIVES

MEASURE OF COMPARTMENTALI
SUCCESS ZED THINKING

CONCENTRATION SHORT-TERM
OF POWER THINKING

Figure 3: Institutional, behavioural and technological 'lock-ins' of unsustainable food systems, IPBES-
Food (2016)

In the next section, we will look more closely at these lock-ins entrenched in global food systems,
homing in on the current extractive agricultural paradigm, commercial power concentration and
subsidies.
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GLOBAL FOOD SYSTEMS AT A GLANCE

The extractive p aradigm of modern agriculture

Modern agriculture is built on the following pri

chemically enhanced and replaced ad infinitum, leading to more food on less land. Biodiversity, which
provides natural resistance to pests, can be replaced with pesticides, weed killers and heavy tillage.
Soil organic matter and nutrient recycling can be replaced with synthetic fertiliser. Genetic diversity can
be replaced with genetically modified or artificially bred species. And an additional dose of antibiotics
can help win the arms race against pests and diseases.

Conventional thinking holds that to produce more food on less land, agriculture must be intensified.” So
far, this has improved the yield outputs of farmland in general, helped by focused R&D that supports
this model. An analysis’ of investments in agricultural R&D in Africa found that most governments and
private donors favour research on industrial agriculture instead of regenerative agriculture, with few
exceptions. Government subsidies, both private and public R&D and industry knowledge-sharing are
still biased towards industrial agriculture. However, as this paper will show, the repercussions of this
focus are leading to global-scale issues that cannot be maintained in the long term.v

“INDUSTRIALISED PRODUCTION ONLY BECAME ENTRENCHED IN THE SECOND HALF
OF THE 20TH CENTURY. AND IT HAS MASKED INHERENT INEFFICIENCIES THAT
ALSO MASK A NUMBER OF CHRONIC SOCIAL, ENVIRONMENTAL AND CLIMATE
SSUES.”

This extractive paradigm is independent of the size of the producer. Small-scale farms constitute about
85% of farms globally and provide 80% of the food in developing countries. They contribute 30% to

v Intensification inadvertently means more inputs such as fertilisers, pesticides and feedstuffs per hectare of land. For more details on how
intensification is measured, refer to chapter 4.

v One of the latest reports is from the European Environmental Agency, highlighting that Intensification of the use of inputs has led to impacts on
multiple environmental dimensions, such as biodiversity, air quality, climate, soils, water resources and aquatic ecosystems. EEA (2020). Water
and agriculture: towards sustainable solutions. EEA Report No 17/2020. https://www.eea.europa.eu/highlights/agricultural-policy-needs-to-secure
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global crop supplies and food calories, using 24% of farmland.? But they can be as environmentally
damaging (albeit at a smaller scale) and unsustainable as large-scale farms if land is not managed well.

Large-scale farms more typically engage in industrialised and homogenous production, which depends
heavily on expansive monocultures, industrial-scale feedlots, high chemical inputs, antibiotics to
manage high concentrations of animals and heavy tillage. Industrialised production only became
entrenched in the second half of the 20th century. And it has masked inherent inefficiencies that also
mask a number of chronic social, environmental and climate issues.® Both small and large farms need
to shift towards better land management practices if we are to remain productive and still mitigate some
of the broader impacts of the food system.

Power concentration

The global food business is also shaped by power concentration. Globalisation and price competition
have given rise to the emergence of global giants in the seed, agrochemicals, fertiliser, animal genetics,
farm machinery, processing and retail business."' Rising mergers and acquisitions in the chemicals and
seed industry,!° for example, have created oligopolies where a handful of players have significant
influence over food standards and markets, and significant lobbying power to obstruct political reforms,
for example on pesticide restrictions.** Much of this has been driven by the removal of trade barriers
and corporate deregulation.?

It has been clear for some time that dominantagri-f ood firms have become Atoo b
sustainably, too big to operate on equitable terms with other food system actors and too big to drive the
i nnovation®4e need. 0

“MODERN AGRICULTURE IS BUILT ON THE FOLLOWING PRINCIPLE: THAT
NATURE’S SERVICES CAN BE ARTIFICIALLY AND CHEMICALLY ENHANCED
AND REPLACED AD INFINITUM.”

Concentration in food systems means that standards and prices are de facto set by retailers and

traders rather than the farmers themselves, resul ti
and leave many highly leveraged or barely able to cover costs. Such social implications of food systems

will be addressed in the next chapter.

Subsidies

Subsidies in the agricultural sector make up the i
budgetary disbursements, tax concessions, market price support or tariff barriers to support domestic

producers,“i as well as bailouts in difficult economic periods. Financial support can also be given for

agricultural inputs or credit for irrigation, pesticides, fertilisers, fuel, electricity, seeds, feedstock,

machinery, crop insurance and so on.*> OCED countries still provide the highest subsidisation in the

world, although China, India, Indonesia and Turkey are fast catching up.1®

Vi For example, some of the biggest mergers and acquisitions to come onto the agribusiness market have occurred since 2015, including the US$130 billion

merger between US agro-c he mi c al gi ants, Dow and DuPont, Bayerdéds US$66 billion buyout of N
US$43 billion and its planned merger with Sinochem in 2018. This could leave up to 70% of the agrochemical industry in the hands of only three

corporations i Monsanto/Bayer, Dow/Dupont, and Syngenta/ChemChina. The seed industry is also consolidating to near-monopolistic levels, leaving four

big companies (Bayer, Corteva, ChemChina, BASF) in control of more than 60% of global proprietary seed sales.

IPES-Food (2017). Too big to feed: Exploring the impacts of mega-mergers, concentration, concentration of power in the agri-food sector.
http://www.ipes-food.org/_img/upload/files/Concentration FullReport.pdf.

Vi According to the 2019 OECD Agricultural Policy Monitoring and Evaluation report, in the period 2016i 18, the 53 countries surveyed provided

US$705 billion in support to the agricultural sector. This is likely to continue to increase . Around 75% of this amount was transferred directly to

farmers. Source: OECD (2019), Agricultural Policy Monitoring and Evaluation 2019, Paris: OECD Publishing, https://doi.org/10.1787/39bfe6f3-en

19



http://www.ipes-food.org/_img/upload/files/Concentration_FullReport.pdf
https://doi.org/10.1787/39bfe6f3-en

Countries promote subsidies for a variety of reasons, and they can be essential. But how they are

designed and distributed i and which practices they incentivise i often determines the result. The

OECD?’ found that most agricultural policies focus on conventional production- or input-orientated

agriculture, which can have environmentally damaging and trade-distorting effects.'® For example, a

number of investigations have revealed that EU subsidy systems can be deliberately abstruse and

grossly undermine the EUO6s &#Vhisindudesamendmeéntséorthd c| i mat
EU6s Common Agricultural Policy, Which is its | arge:

In addition, subsidies can favour the few. In the EU about 80% of the direct support to farmers goes to
the largest 20% of farms, which are usually the most industrialised. In the US, too, federal subsidies are
channelled towards only 10% of farms?! and support a consolidated group of commodity crop growers.

The subsidisation of agriculture has knock-on effects through the entire supply chain, locking farmers
into production that is not profitable without government aid. The resulting price competitiveness means
that farmers are subject to demand-side pressures and encouraged to produce more with less. This
limits their capacity to invest in natural capital and soil longevity, which they must do at their own cost.
Although prices for staple crops are at a historic low, the agrichemicals and the subsidies required to
maintain production levels have been steadily rising,??> meaning that farmers have few choices but to
keep depending on state aid. However, this does not need to be the case, and many incentive systems
can be adjusted to better manage long-term impacts.

“MOST AGRICULTURAL POLICIES FOCUS ON CONVENTIONAL
PRODUCTION- OR INPUT-ORIENTATED AGRICULTURE,
WHICH CAN HAVE ENVIRONMENTALLY DAMAGING AND
TRADE-DISTORTING EFFECTS.”

The systemic externalities of food systems

Fundamentally, the social and environmental costs must be paid by someone. In many cases, this falls
on society or those on the sharp end of global supply chains. Food systems work to mask such
payments, or 0 externadity imaapbsititeiorensgative cédnsequence of an activity that
affects someone other than the one responsible for that activity. By definition, an externality is not
reflected in the price of the good or service. For this reason, it is common to read externalities as
institutional and market failure.

Almost 10 years ago, a breakthrough report*s howed t hat most of the worl dos
companies would not be profitable if they needed to absorb the full cost of their environmental

externalities (greenhouse gas emissions, water use, land use, air, land and water pollution). In fact, the

total cost of these externalities was estimatedtoequalabout 13 % of t?hlerankiogthed 6 s GD
regional sectors with the most impact on the environment, the food sector was responsible for more

than half of the most damaging activities, on a par with the coal industry. It produced a whopping

US$856 billion in costs to nature while revenues where many times lower than the externalities.

The 10 sectors with the greatest impacts along the supply chain were all in food products and

processing. The report concluded that no high-impact regional sectors generated enough profit to cover

their environmental costs. From a risk perspective, this exposes the food system, and most of its

viyntil the 1980s the cost of the European Uni on 6 sEUGBulgetnehith navgsits atabdutt38% ai| Pol i cy
EU public spending. Source: European Union. Financing of the CAP. http://www.europarl.europa.eu/ftu/pdf/en/FTU_3.2.2.pdf
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stakeholders, to an array of nature-related risks arising from its own dependence on a healthy
environment.>>

“AN EXTERNALITY IS A POSITIVE OR NEGATIVE CONSEQUENCE OF AN ACTIVITY THAT
AFFECTS SOMEONE OTHER THAN THE ONE RESPONSIBLE FOR THAT ACTIVITY.”

These studies only estimate the environmental externalities  of food production. In reality, the food

system masks a range of social externalities (see box) that burden the poorest and most vulnerable. A
separate study estimated the 6hiddendé environment al
total US$12 trillion per year.X These external costs are today not reflected in the price of products.

However, many solutions exist both downstream and upstream to transition to better and healthier farm

practices and to better manage these social and environmental externalities. We will discuss these

further in Chapter 4.

“THE FOOD SYSTEM MASKS A RANGE OF SOCIAL EXTERNALITIES
THAT BURDEN THE POOREST AND MOST VULNERABLE.”

X In 2019 a report on nature risk showed how biodiversity creates value for the food, forestry, and pharmaceutical sectors.

WWF and PWC (2019). Nature is too Big to Fail: https://www.pwc.ch/en/publications/2020/nature-is-too-big-to-fail. pdf

* The World Economic Forum estimated that the three largest sectors with high dependency on nature generate close to $8 trillion of gross value
added (GVA): construction ($4 trillion); agriculture ($2.5 trillion); and food and beverages ($1.4 trillion). Source: World Economic Forum (WEF),
2020, Global Risks Report, Nature Risk Rising: Why the Crisis Engulfing Nature Matters for Business and the Economy:
https://www.weforum.org/reports/the-global-risks-report-2020

WWF and PWC (2019). Nature is too Big to Fail: https://www.pwc.ch/en/publications/2020/nature-is-too-big-to-fail. pdf

X This included costing for obesity, undernutrition, greenhouse gases, natural capital, rural welfare, food loss, waste, fertiliser leakage, pollution,
pesticides and anti-microbial resistance. Land Use Coalition (2019). Growing Better: Ten Critical Transitions to Transform Food and Land Use.
https://www.foodandlandusecoalition.org/global-report/
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THE HUMAN COSTS OF FOOD SYSTEMS

While this report focuses on environmental issues, the socio-economic and health costs of food
systems are also severe.

Two-thirds of the 740 million people living in poverty work in agriculture. They are vulnerable to
systemic lock-ins that can trap them in debt and leave them dependent on certain suppliers for seeds
and agri-inputs. Obscure food supply chains are hotspots for social issues like land grabbing and labour
and human rights abuses. Estimates suggest that around 70% of the 250 million working children
worldwide are in the agriculture sector.?®> Seafood supply chains have faced allegations of forced labour
and slavery for many years.?¢

Companies, financial institutions and other actors increasingly acquire land as a form of investment or
as a way to offset emissions through reforestation and other activities. Especially in the global South,
where the boundaries between land rights and modern form of property rights can be blurry, this risks of
generating land grab for forests and farmlands, with serious consequences for local communities and
farmers. This goes along longstanding attempts in several countries to limit the right of farmers to save
and exchange seeds, which threatens not only a pillar of traditional farming and local cultural identities,
but also the resilience of the entire food system.

Food systems can also hide wider issues associated with the health and wellbeing of workers,
farmers and consumers. For example, as the availability of inexpensive, calorie-dense foods increases,
so does consumption. Although millions of people are still vulnerable to hunger and malnutrition, over
2 billion adults and 41 million children are overweight. This is linked to a rise in non-communicable
diseases like diabetes, dementia, inflammatory disease, cardiovascular diseases and some cancers.?’
A calorie-rich diet is not the same as a nutritious diet, and both undernourishment and obesity have
been linked to poverty.

Farm work can be dangerous, including accidents linked to machinery, agrochemicals and animal
pathogens, amongst others.?® Around 740 000 cases of unintentional pesticide poisoning of farmers are
reported per year, though millions more may be unreported.?® Chemical inputs bring contaminants in
water, soil, air and the food itself.3°

Food safety issues are widespread, through food-borne iliness or diseases associated with agricultural
production.®! Recent decades have seen an increasing emergence of highly contagious diseases, such
as Covid-19 and swine flu, linked to the trade of wild and domestic animal species. Coupled with this,
widespread use of antibiotics in factory animal farming increases the risk of developing antibiotic-
resistant bacteria, which may be harmful to humans. More detail will be provided in the chapters below.

“FOOD SYSTEMS CAN ALSO HIDE WIDER ISSUES
ASSOCIATED WITH THE HEALTH AND WELLBEING
OF WORKERS, FARMERS AND CONSUMERS.”

22



CONCLUSIONS

Despite the environmental, socio-economic and health impacts of current food systems, this is the
sector that can arguably achieve the greatest positive impacts through a structural reform. A wide range
of innovative technologies and traditional practices exist that can support more sustainable and resilient
food systems, with opportunities to improve along the entire supply chain, from farm to fork. In addition
to changing the way agriculture operates, which is the focus of this report, solutions can be found in the
sale and marketing of the food we eat, the management of waste and plastics, the efficient use of
energy in transport and storage, and the management of water use in production and processing.

“DESPITE THE ENVIRONMENTAL, SOCIO-ECONOMIC AND HEALTH IMPACTS OF
CURRENT FOOD SYSTEMS, THIS IS THE SECTOR THAT CAN ARGUABLY ACHIEVE THE
GREATEST POSITIVE IMPACTS THROUGH A STRUCTURAL REFORM.”

However, critical investment barriers hinder the ability of farmers and other stakeholders to better
manage natural resources. Without structural reforms, and adequate fiscal and private sector incentives
to protect producers and level the playing field for those who prioritise good practice and due diligence,
a transition to a better system will not be possible. It is essential to overcome the inertia manifest in
public policies, corporate structures, power distribution, education, consumer habits and investment®? if
we are to overcome the lock-ins identified in this chapter.

In the next section, we will examine more closely the environmental externalities of unsustainable
production and food supply chains. We will outline how they have contributed to the degradation of
nature and the current climate crisis. And we will make the case that financial institutions must assess
these issues and the risks they pose in their investment and lending.
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