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Food securit

... exists when all people, at all times, have physical
and economic access to sufficient, safe, and
nutritious food to meet their dietary needs and food
preferences for an active and healthy life.

(UN-FAO World Food Summit 1996)
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Food System OUTCOMES Contributing to:

Social Welfare
w Income
w Employment
w Wealth
w Social capital
w Political capital
w Human capital

Food Security, i.estability over time for:

FOOD
UTILISATION

oNutritional Value
uSocial Value
wFood Safety

FOOD
ACCESS

wAffordability
oAllocation
wPreference

FOOD
AVAILABILITY

wProduction
oDistribution
wExchange

Environmental
Welfare
w Ecosystem stocks q
flows
w Ecosystem service
w Planetary
Boundaries
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The inner circle represents

Rockstrom et al. (2009) Nature

the safe operating space for Climate change
the key planetary systems.
The red wedges indicate the
best estimate of the current Chemical pollution Ocear acidification
situation. Three boundaries Not yet quantified
have already been crossed:
climate change, the nitragen
cycle and biodiversity loss.
Atmosph‘er.ic Stratospheric
aerosol loading ozone depletion
Not yet quantified

Nitrogen cycle
(biogeochemical
flowkgundany)



So what are the contributions of
Food Systems to crossing

Planetary Boundaries?

Food System
ACTIVITIES

Producing food
Processing & Packaging food
Distributing & Retailing food

Consuming food




-10

MEDITERRANEAN FORESTS,
WOODLANDS, AND SCRUB

TEMPERATE FOREST
STEPPE AND WOODLAND

TEMPERATE BROADLEAF
AND MIXED FORESTS

TROPICAL AND
SUB-TROPICAL DRY
BROADLEAF FORESTS

FLOODED GRASSLANDS
AND SAVANNAS

TROPICAL AND SUB-TROPICAL
GRASSLANDS, SAVANNAS,
AND SHRUBLANDS

TROPICAL AND SUB-TROPICAL
CONIFEROUS FORESTS

DESERTS

MONTANE GRASSLANDS
AND SHRUBLANDS

TROPICAL AND SUB-TROPICAL
MOIST BROADLEAF FORESTS

TEMPERATE
CONIFEROUS FORESTS

BOREAL
FORESTS

TUNDRA

Conversion of original biomes

Loss between Projected loss
1950 and 1990 -

Loss by
1950

Fraction of potential area converted
0 10 20 30 40 50 60 70 80 90 100 %

]
¥

'
i

{I_
g
-
o
______

by 2050°

1: Agriculture as
a driver of Land-
cover Change

Extensification
Pressure on many

(?all) Planetary
Boundaries

Millennium Ecosystem Assessment



2. Agriculture as a driver of GHG emissions

Waste
3%

Land-Use Change
& Forestry®
189%

Electricity &
Heat

70% of arable GHG emissions
connected with N fertilizer
(manufacture, use):

Agriculture
13%

CQ & N,O

Manufacturing &
Industrial Construction
Processes 119
3% .
Other Energy Transportation
Sector 12%

13%

EarthTrends, 2008



Sources of agricultural GHGs

excluding land use change Mt CO2-eq
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Contribution of agriculture to
crossing planetary boundaries

The inner circle represents Rockstrém et al. (2009) Nature
the safe operating space for Climate change

the key planetary systems.

The red wedges indicate the

best estimate of the current Chemical pollution
situation. Three boundaries

Not yet quantified
have already been crossed:

climate change, the nitrogen
cycle and biodiversity loss.

/ Ocean acidification

Atmospheric

\ | Stratospheric
aerosol leding. 3} "‘ \ ozone depletion
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Nitrogen cycle
Rate of _ (biogeochemical
biodiversity loss B ? flow boundary)
: Phosphorus cycle
(biogeochemical
flow boundary)
Global
Land-use change freshwater use
§ g 3

Campbell 2011, based on Benratal. (in prep.)



Contribution of capture fisheries to
crossing planetary boundaries

FISH STOCKS

| UNDER EXPLOITED

" MODERATELY EXPLOITED

| FULLY-HEAVILY EXPLOITED B
| OVER EXPLOITED

| DEPLETED

| RECOVERING

UN FAQ Fishenies; “Fisheries at the Limit?”, http://www.fao.org




Ecosystem Overfishing

FISHING

BYCATCH
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Food System ACTIVITIES

Producing foody I 1 dzNJ £ NXB & 2 dzNOSaz Ay LJ
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e and a major proport.i
from food systems are not from agriculture

Edwards et al., Institute for Agriculture and Trade Policy, 2009



Food Processing

Common characteristics of wastes from the
iIndustry

A Large amounts of organic materials such as proteins,
carbohydrates, and lipids

A Large amounts of suspended solids depending on
the source

A High biochemical oxygen demand (BOD) and/or
chemical oxygen demand (COD)

A High N concentration
A High suspended oil or grease contents
A High variations in pH

Most have higher levels than municipal sewage
Kroyer, 1995



Processing Food

Water use in Canadian food processing

Water use Mm3/yr % of all
industrial use

Intake 347.2 4.7
Discharge 320.1
Consumption 27.1 5.2

Food processing plants are responsible for 4.7% of total manufacturing intake
but account for 5.2% of total consumption

Dupont & Renzetti, Can J Ag Econ, 1998



Packaging Food

Packaging:
some environmental iIssues

Litter
Use of raw materials for packaging

A
A
A Ease and convenience of packaging
disposal
------- s A Adverse consequences of careless
disposal of packaging
A Feasibility of recycling or reuse
A Re

)




Retailing food

Refrigerant
leakage

Normal leakage reléases

E I'C C O u greenhouse effect
30% of
Greenhouse gases used in supermarket
fridges and freezers pose as great a
S u p e r threat to the environment as plastic
- : 2
bags, according to a study by campaign-
ing group the Environmental Investiga-
tion Agency.
Che&gRrals released by fridges account
m a r e t S for 3¢ a supermarkets’ direct emis-
sions; only 0.5% of stores have been
fitted with greener equipment, accord-
- ing to the report, called Chilling Facts.
The research points the finger at
I re C “ethical” grocer the Co-operative Group,
which scored the lowest marks of the
major grocery chains.
= - The EIA has faced a struggle to raise
awareness of the problem. “Fridges are
not sexy,” said Fionnuala Walravens.
“The environmental impact of super-
market refrigeration is a big issue but
little understood ... it is a hell of a lot
bigger than free plastic bags.”

The EIA is concerned about the
widespread use of damaging HFC
(hydrofluorocarbon) gases as coolants.
Supermarkets are the biggest industrial
emitters of HFCs, which were hurriedly
introduced in the 1990s as a safer alter-
native to ozone-depleting chemicals
such as CFCs (chlorofluorocarbons) and
hydrochlorofluorocarbons (HCFCs).

HFCs do not damage the ozone layer
but their global warming potential is
significant. One tonne of the widely
used gas called R404a has a warming
effect equal to 3,900 tonnes of CO, over
a100-year period. The level of leakage
of the chemicals is equivalent to 1bn
car journeys to the average local super-

market. The gases escape in normal use
and maintenance.

(Environment
Investigation
Agency, 2010)

g o 1
Chemicals released by fridges and freezers account fo!

T 30% of supermarkets’ direct emissions, with stores slow to switch to al

Never mind plastic bags - supermarket
fridges are a far bigger climate threat

ternatives Photograph: Martin Argles

Guardian 1 February 2009



But the retail industryi s At | dy 1 I

Net GHG emissions connected with premises, transport
and refrigerants

Tonnes of COze per £m turnover
EI 1 EI ED SD -‘-1E| EJEI ED 70

2008
2004
329 r

2005

2008 [T

The Co-operative Group Sustainability Report 2008/09



Consuming Food

Breakdown (%) of energy use in commercial
kKitchens in the US (broadly similar in the UK)

m Space heating
m Water heating
m Cooking
m Ventilation
m Office equipment
m Refridgeration
= Other
= Cooling
Lighting

Chartered Institution of Building Services Engineers, 2009



Consuming Food

Environmental and operational CO, usage (kgCO,) per meal served

Facility Environment | Operational Combined
Primary School 0.07 0.11 0.18
Fast food outlet 0.19 0.29 0.48
Ministry of Defence:

-juni or r a 0.43 0.64 1.07
-of ficerso 0.76 1.13 1.89

Chartered Institution of Building Services Engineers, 2009




Example Producing
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of FSAs to PBs

Climate
change

N cycle

P cycle

Fresh water
use

Land use
change
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aerosols

Chemical
pollution

Processing
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Consuming
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Example

contributions
of FSAs to PBs

Climate
change

N cycle

P cycle

Fresh water
use

Land use
change

Biodiversity
loss

Atmos.
aerosols

Chemical
pollution

Producing
food

GHGs,
albedo

Eutrophic",
GHGs

P reserves

Irrigation

Intensific",
soil degd"

Deforestation,
soils, fishing

Dust

Pesticides

Processing
& Packaging
food

Energy

Effluent

Detergents

Washing,
heating, cooling

Paper/card

[Aluminium]

Effluent

Distributing
& Retailing
food
Emissions from

transport and
cold chain

NOXx from
transport

Cleaning food

Transport &
retail
infrastructure

Invasive spp

Shipping

Transport
emissions

Consuming
food

GHGs from
cooking

Waste

Waste

Cooking,
cleaning

Forest to edible
oils plantation

Consumer
choices

Smoke from
cooking

Cooking,
cleaning



Independent; 16 October 2011: World Food Day



