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Introduction

It is often observed that the “true” cost of food is not reflected in the price customers pay for
it because many additional costs or ‘externalities” are incurred in the lifecycle of products
before they reach the supermarket shelves. One of the major costs associated with the food
system is its environmental impacts: the various ways in which exploiting agriculture to
satisfy the nutritional needs of humans is leading to the degradation of natural resources.
The extent and implications of these environmental impacts is the subject of this working

paper.

The context of this working paper is the need to avoid dangerous climate change and avoid
global warming rising above two degrees — the internationally accepted target for climate
policy. The UK is bound by legislation (UK Climate Change Act, 2008) which puts in law
targets reducing Green House Gas (GHG) emissions by at least 80% in 2050 from 1990
levels.! However, at the same time as the developed world is approaching the
environmental limits of traditional food production, global trends demography,
urbanisation and rising affluence are placing pressure on the food system. In short, “Food is
essential to our survival, yet its production is undermining the environment upon which
this survival is based” .2

What's more, the relationship between the food system and climate change cuts both ways.
While the demands currently placed on the food system militate against a reduction in GHG
emissions, the changes which have taken place at the level of world climate will themselves
feed back into what and how we produce food. There are major justice implications of this
two-way dynamic. The effects of dangerous climate change will be disproportionately felt
by the global poor whose agricultural practices have contributed least to environmental
change.

Adopting a ‘system’ perspective, the implications of these trends for the food-related
experiences of low-income households is clear. ‘Cheap food’ is a misnomer made possible
because of widespread environmental degradation and more intensive techniques of
exploiting agricultural resources. Were the full costs of the food system on the environment
added in to the price of food (‘internalised” in economists” terms) cheap food would not
exist.

LWWF (2009)
2Garnet (2013a)



The environmental impact of the food system

The food system impacts on the environment at a variety of stages, including:
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the farming process
manufacturing

distribution and cold storage

food preparation and consumption
disposal of waste.?

These impacts are felt in a number of environmental arenas, including:
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greenhouse gas emissions (GHG)
unsustainable water extraction and pollution
deforestation

biodiversity loss

Some of the impacts of different food types are summarised in the table below:

Figure 3: The ecological footprint of food
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Greenhouse gas emissions

The major environmental impact associated with the food system is its contribution to global

GHG emissions. At a global level the IPCC estimates that agriculture directly contributes

around 10-12% of all emissions.* However, Garnett calculates that this figure is an

underestimate because it excludes additional emissions created through fuel use, fertiliser

3 Millward and Garnt (2010)
4 Garnet (2010)



production and agriculturally induced land use change. When emissions from these sectors
are included agriculture’s contribution to emissions is estimated to rise to around 30%.5 In
the UK estimates find that the production, processing and retail of food accounts for 19% of
consumption GHG emissions.®

A breakdown of how food contributes to UK GHG emissions is provided in the charts
below:

Figure 4: Food and its contribution to UK GHG emissions — a consumption-oriented
perspective
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Source: Garnett (2008)

Figure 8: Contribution of food groups to Dutch GHG emissions kg/CO2eq
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As the data above show, about half of all food-related greenhouse-gas emissions are
generated during farming (agriculture).” Livestock rearing is the dominant contributor to the
GHG intensity of agriculture. A UN-commissioned study puts the contribution of the
livestock sector to global GHG emissions at 18% and 9% of anthropogenic C02 emissions.®
The dairy food chain is another major contributor to GHG emissions. One ‘life cycle
assessment’ of GHG emissions from the dairy food sector found that the global dairy sector
contributes 4% to the total global anthropogenic GHG emissions. It is estimated that meat
and dairy products collectively contribute around 13% of all EU GHG emissions.

1 Biodiversity

Biodiversity loss is another significant impact associated with the food system, because
agriculture involves diverting the productive capacity of ecosystems to serve human needs.
This reduces the productive potential for other ecosystems and species. For example, recent
WWEF research claims that the Earth has lost half of its wildlife in the past 40 years.” As
Firbank et al note, “There is a fundamental conflict between the increasing needs of
agriculture and the maintenance of non-crop biodiversity at present levels” .1

7 Friel (2009)

8 UN (2006a)

S WWF(September 2014)
0 Firbank et a(2008)



9 Land use

The intensification of agriculture impacts for human food needs is associated with
deforestation, overgrazing, and conversion of pasture to arable land. “Agriculturally-
induced change in land use’, as these processes are sometimes referred to, are thought to
account for around 6-17% of global GHG emissions.!! The expansion of livestock production
is a major contributing factor to changes in land use such as deforestation: UN estimates find
that around 70% of previously forested land in the Amazon is used as pasture and that
grazing occupies around 30% of the land surface of the planet.’

i Food waste

The quantity of food that is wasted in developed countries carries its own environmental
impacts. WRAP estimates show that in 2010 the UK produced over 7 million tonnes of
household food waste, contributing significantly to GHG emissions. 17 million tonnes of
CO2 equivalent is associated with avoidable food waste (a retail value of around £12bn) and
4% of the UK total water footprint.

Future trends

A major challenge facing strategies to mitigate the environmental impact of food are trends
taking place at the global level, linked to rising affluence and urbanisation in the developing
world. The major trends in this respect include:

1 Demographic change
The world’s population is projected to grow, exceeding 9 billion by 2050.3
1 We are likely to see a shift towards more ‘Western’ diets in developing countries

This means that demand for meat is forecast to increase. Friel cites estimates that livestock
production will rise by 85% between 2000 and 2030. Similarly, Millward and Garnett show
how demand for meat and milk set to double by 2050." By this time Garnett cites figures to
show that the meat and milk consumption of developing world peoples is expected to have
increased by 62% (44kg annually) and 73% (78kg annually).'>

1 ..leading to a rise in global emissions

Global emissions from agriculture are projected to rise by 36-63% by 2030.

1 Food Climate Research Network (2009)
12 UN (2006h)

3UN News Centre

1 Friel(2009);Millward and Garnet(2010)
15 Garnet (2008)



The shift in demand for different food products, the convergence on “Western consumption
patterns’, are shown in the graphs below.

Figure 16: Projected trends in per capita consumption of meat products to 2050
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Figure 17: Projected trends in per capita consumption of milk products to 2050

kg/personlyr
250
g2 227
200 193
W ——Developed countries -
150 - milk
——Developing countries
100 - milk
78
50 M’_— ——=Transition countries -
- >.2 milk
0
1989/91 1999/01 2030 2050

Source: World agriculture: towards 2030/20.30 Interim report Global Perspective Studies Unit, Food and Agriculture Crganization of
the United Mations, Rome, June 2006,

Source: Garnett (2008)
Solutions

As Garnett observes, the design of strategies to mitigate the environmental impact of food
will depend on how the problem is conceived in the first place. For example, it matters
whether environmental degradation is thought of as a negative consequences of production
or an externality associated with unsustainable consumption habits among populations in
the developed world.'

Garnett identifies three paradigms in achieving food system sustainability: efficiency
oriented; demand restraint perspective; and food system transformation.!”

1. Efficiency perspective

16 Garndt (2013a)
17 Garnet (2013b)



According to the efficiency perspective, technological innovations and managerial

improvements are needed in order to meet the rising demand for food in the future in ways

which impact less harmfully on the environment.

The main technological and managerial approaches to mitigation are summarised in Garnett

(2010).18

2. Demand restraint

In the ‘demand restraint’ analysis the focus shifts from the inefficiencies in the production of

food (as in the “efficiency’ perspective) to the unsustainable consumption habits of

consumers. Under this perspective solution focus on reducing the consumption of high

impact good such as meat, which contributes overwhelmingly not only to GHG emissions

but deforestation, land-use change and biodiversity loss.

3. Food system transformation

The final perspective moves beyond both the technocratic focus of the efficiency perspective

and the individual or ‘moral’ focus of the demand restraint perspective to consider the

problem of the food system’s environmental footprint as a problem of socio-economic

inequality. This perspective shared elements of 1. and 2. but has an explicit concern with

social justice: issues of access, affordability, utilisation, stability and an emphasis on greater

equity of access.

A summary of the three different perspectives is provided in the table below

Table 2
Summary of the three perspectives

Efficiency

Demand restraint

System transformation

Focus of attention Changes in production

More food for less environmental
impact.

GHG approach

Biodiversity Increase productivity to ‘spare” land
for wilderness — “humans out of
nature.”

Food security Increase supply of food on global

markets

Nutrition Make status quo healthier: Product
reformulations & information; crop
biofortification for poor people.
Values & ideologies Informed choice; smart consumption;
green growth; ultimately ‘freedom
to consume.’

Highly influential: used to identify
hotspots & opportunities for
improvement; to compare relative
performance of different production
systems & technigues; & to highlight
‘land sparing’ induced GHG benefits
of achieving productivity increases.

Role of LCA

How to better understand and

quantify rebound effect, including
‘leakage’ from the food system into
other economic areas? What governance
framework is needed so that profit
considerations do not undermine

the land sparing effect?

Challenges &
opportunities

Changes in consumption.

Reduce demand for
environmentally-impactful
foods.

Reduce consumption of
land-intensive foods to increase
land for wilderness — “humans

out of nature.”

There is enough food to feed
everyone if better distributed;
emphasis on citizens who

consume too much.

Emphasises chronic diseases of
overconsumption & obesity &
highlights their associations with
animal products.

Greed narrative; limits to growth;
ultimately “freedom from
consumption.”

Highly influential: used to highlight
dominant role of livestock in food
system GHG impacts; to show
lower absolute GHG impacts of
plant based diets: & to highlight
GHG ‘opportunity cost’ of using
land for livestock rather than carbon
sequestration.

How to change behaviour? Can an
optimal level of meat and dairy
consumption be defined? Greater
focus on low income & emerging
economies needed: what constitutes
a culturally acceptable, healthy
sustainable diet in these regions?

Changes in balance of power among food
system actors.

1l defined: focus on building resilient
small-holder systems with (implicit)
assumption that environmental sustainability

is an outcome of greater equity.

Integrate human agricultural activities
harmoniously into natural landscape — “humans
part of nature.”

Food security not just about supply but
multidimensional — includes socio-economic
issues of access, affordability, utilisation,
stability — emphasis on greater equity of access
Greater diversity of indigenous foods; local
production for local markets and local
consumption.

Fairer terms of trade; capacity building;
ultimately “freedom to self determine.”

Weak role for LCA to date; LCA metrics not

yet developed to capture multiple outputs of
agricultural systems; or sodo economic context
‘within which LCA results need to be situated,
nor relationship between technological change &
development of new consumption norms.

Interdisciplinary approaches needed
to develop methodologies & metrics
that capture environmental impacts
over time & space & at different
scales, as well as socio—technical
interactions. Metrics need to include
‘outputs’ that go beyond food and
may be intangible.

Source: Garnett (2013b)

8 Garnett (2011)



Solutions which focus on improving the efficiency and productivity of food production, to
meet rising demand and reduce environmental impacts, are dominant in government.
However, many stress that technological improvements are necessary but not sufficient,
because they fail to address consumption patterns which are inherently GHG intensive."

Defra provides guidelines on what a more sustainable way of eating might entail.?* These
include:

1. Switching to a diet with lower environmental and social impacts (eg. by eating fewer
meat and dairy products)

Wasting less food in the home.

Avoid fish from uncertified or unsustainable stocks; buy certified fish.

Switching to more seasonal and local food.

AN

Increasing consumption of organic or certified/assured food and drink (including
Fair Trade)

More specifically, Garnett (2008) calculates what quantity of meat and dairy products would
be available to each individual in 2050 if the objective was keep meat and dairy production
at 2000 levels (thus avoiding a rise in livestock-related GHG emissions). In the context of a
population of 9bn people in 2050, per capita consumption of meat and milk would need to
be as low as 25 kg and 53 kg a year respectively. This is approximately the average level of
consumption of people in the developing world today, and equates to half a kilo of meat and
a litre of milk per person per week.

A summary of less GHG intensive consumption patterns is provided in the appendix.

Possible questions for witnesses
Efficiency perspective:

1 What new technology is available to increase the efficiency of food production,
reducing waste and environmental impact, and how can government facilitate its
introduction and rollout?

 What incentives and disincentives can be introduced to reduce waste and
environmental impact in the food system, globally as well as nationally?

Demand restraint:

1 What are the different ways in which demand for high carbon footprint food can be
reduced?

1 What are the trade-offs that we need to expect, or require people to make in order to
transition to a more sustainable food provisioning system? And can it realistically be
expected of people to dramatically change and limit their categories of food intake?

19 Garnet (2008)
20DEFRA (2007)



1 What are the most environmentally damaging foods present in Western diets? Is, for
example, responsibly sourced fish more sustainable than meat?

Food system transformation

1 What role does the UK have in increasing access to food globally?

' How do we “internalise the externalities’ in the food system by moving the ‘external’
costs for society and the environment into the immediate cost envelope for food
system actors?



Appendix

Table 6: Less GHG-intensive eating patterns

Impact area
l:'l'i'ority‘I Action addressed Comments
High Eat fewer meat and N-O and CH. Reductions in UK production
dairy products emissions; lost and in imports; fewer meat
carbon and dairy products
sequestration from  consumed
possible land
clearance
overseas
High Eat less (that is, do not  Obesity is a This iIs dangerous territory if
eat mare than you problem and is at individual people are
need to maintain a its most basic a victimised. Moralistic
healthy bady weight) result of attitudes towards body
overconsumption weight are unhelpful and
often destructive.
Overconsumption of food Is
part and parcel of a society in
which consumption and
consuming is its raison
d'étre. The eating-less
agenda should be seen as
part of a broader requirement
to consume less overall
Medium Eat seasonal robust, Refrigeration, ‘Robust’ foods are less prone
field grown vegetables  transport, food to spoilage. Local is more
(preferably seasonal to  spoilage problematic because the
the UK) rather than mode and efficiency of the
protected, fragile foods transport system will
prone to spoilage and influence the outcome.
requiring heating and Measures to reduce air
lighting in their freighted foods may clash
cultivation or needing with objectives of supporting
rapid modes of economic development in
transport poor countries
Medium Prepare food formore  Efficiencies of

than one person and
for several days

scale — reduced
energy use

Requires a measure of pre-
planning — cooking in bulk for
more people and/or for
several days is more energy
efficient than cooking lots of
meals in one go. There is
potential for greater waste if
the food ends up uneaten.
Trends in how people
actually live (more single
person lifestyles etc.) make
this approach difficult




Priority Action

Lower Shop on foot or over
the internet

Impact area
addressed

Reduced energy
use

Comments

Research into the benefits of
internet shopping is
cautiously optimistic but
newer studies are needed
(and being undertaken as
part of the Green Logistics
consortium project).**

Medium, Don't waste food /
possibly high manage unavoidable
waste properly

Embedded
emissions —in
theory lower levels

Wasted food represents a
waste of embedded
emissions but see Section 3

eg. through AD of production for a discussion of the
permitted difficulties of drawing
simplistic conclusions. The
waste issue raises structural,
system questions that are
linked to the whole
consuming less debate
Medium Accept different Embedded Food that is edible but
notions of quality emissions —in deemed of lower quality goes
theory, lower to food processing or animal
levels production feed. How much lower-
permitted quality food is actually
discarded is less uncertain
and merits further research
Medium Accept variability of Emergency top The current imperative to
supply ups; need to have more or less everything
source even from available all the time means
unsustainable that foods are available even
sources at all when the environmental cost
costs of supplying them is very
high
Medium Consume fewer foods  ‘Unnecessary’ Raises enormous questions

with low nutritional
value eg. Alcohol,

sweets, chocolate etc.

foods — they are
not needed in our
diet

and accusations of nanny-
state misery-guts spoil-
sportism

Medium Cook and store foods
in energy conserving
ways (eg. Lids on
pans, use pressure
cooker, minimise use
of oven; judicious use
of microwaves);
possibly smart
metering

Energy use in the
home

Simple to do; saves money;
impacts limited but useful
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