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What are the interactions between

óFoodô and óPlanetary Boundariesô?

?

=> Need to unpack notion of ófood securityô



Food securityé

... 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)

é is more than food production

é is underpinned by food systems





Food Security, i.e. stability over time for:

FOOD 
UTILISATION

FOOD 
ACCESS

ωAffordability
ωAllocation
ωPreference

ωNutritional Value
ωSocial Value
ωFood Safety

FOOD 
AVAILABILITY

ωProduction
ωDistribution
ωExchange

Environmental
Welfare

ωEcosystem stocks & 
flows

ωEcosystem services
ωPlanetary 

Boundaries

Social Welfare
ωIncome
ωEmployment 
ωWealth
ωSocial capital
ωPolitical capital
ωHuman capital

Food System OUTCOMES Contributing to:

Food System ACTIVITIES

Producing food: ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΣ ƛƴǇǳǘǎΣ ƳŀǊƪŜǘǎΣ Χ

Processing & packagingfood: Ǌŀǿ ƳŀǘŜǊƛŀƭǎΣ ǎǘŀƴŘŀǊŘǎΣ ǎǘƻǊŀƎŜ ǊŜǉǳƛǊŜƳŜƴǘΣ Χ

Distributing & retailingfood: ǘǊŀƴǎǇƻǊǘΣ ƳŀǊƪŜǘƛƴƎΣ ŀŘǾŜǊǘƛǎƛƴƎΣ Χ

Consumingfood: ŀŎǉǳƛǎƛǘƛƻƴΣ ǇǊŜǇŀǊŀǘƛƻƴΣ ŎǳǎǘƻƳǎΣ Χ

GECAFS Food System Concept



Food System 

ACTIVITIES
Producing food

Processing & Packaging food

Distributing & Retailing food

Consuming food

?

So what are the contributions of 

Food Systems to crossing 

Planetary Boundaries?



Producing food

Extensification:

land cover change

Pressure on many 

(?all) Planetary 

Boundaries



Source: EarthTrends, 2008; using data from the the Climate Analysis Indicators Tool (CAIT)

Agriculture

13%

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

CO2 & N2O

We also know that agriculture contributes 

significantly to GHG emissions.

http://cait.wri.org/


Sources of agricultural GHGs
excluding land use change Mt CO2-eq

Source: Cool farming: Climate impacts of agriculture and mitigation potential, Greenpeace, 2008



What other Food System óActivitiesô 

affect Planetary Boundaries?

from Edwards et al., Institute for 

Agriculture and Trade Policy, 2009



Food Processing

Common characteristics of wastes from the 

industry

ÅLarge amounts of organic materials such as proteins, 

carbohydrates, and lipids

Å Large amounts of suspended solids depending on 

the source

ÅHigh biochemical oxygen demand (BOD) and/or 

chemical oxygen demand (COD)

ÅHigh N concentration

ÅHigh suspended oil or grease contents

ÅHigh variations in pH

Most have higher levels than municipal sewage
Kroyer, 1995



Dupont & Renzetti, Can J Ag Econ, 1998

Food processing plants are responsible for 4.7% of total manufacturing intake 

but account for 5.2% of total consumption

Water use in Canadian food processing

Water use Mm3/yr % of all 

industrial use

Intake 347.2 4.7

Discharge 320.1 4.7

Consumption 27.1 5.2

Processing Food



Packaging Food

Packaging:

some environmental issues

ÅLitter

ÅUse of raw materials for packaging

ÅEase and convenience of packaging 

disposal

ÅAdverse consequences of careless 

disposal of packaging

ÅFeasibility of recycling or reuse

ÅEnergy content



Guardian 1 February 2009

Refrigerant 

leakage 

accounts for 

30% of 

super-

marketsô 

direct GHG 

emissions

(Environment 

Investigation 

Agency, 2010)

Food retailing



The Co-operative Group Sustainability Report 2008/09

But the retail industry is ñtidying upò
Net GHG emissions connected with premises, transport 

and refrigerants



Consuming Food

Breakdown (%) of energy use in commercial 

kitchens in the US (broadly similar in the UK)

Space heating

Water heating 

Cooking

Ventilation

Office equipment

Refridgeration

Other

Cooling

Lighting

19

23

19

Chartered Institution of Building Services Engineers, 2009



Consuming Food

Environmental and operational CO2 usage (kgCO2) 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:

- junior ranksô mess

- officersô mess

0.43

0.76

0.64

1.13

1.07

1.89

Chartered Institution of Building Services Engineers, 2009



Example 

contributions 

of FSAs to PBs

Producing 

food

Processing  

& Packaging 

food

Distributing 

& Retailing 

food

Consuming 

food

Climate 

change

N cycle

P cycle

Fresh water 

use

Land use 

change

Biodiversity 

loss

Atmos.

aerosols

Chemical 

pollution



Example 

contributions 

of FSAs to PBs

Producing 

food

Processing  

& Packaging 

food

Distributing 

& Retailing 

food

Consuming 

food

Climate 

change

GHGs; 

albedo, dust

Energy Transport  and 

refrig. 

emissions

GHGs from 

cooking

N cycle Eutrophicn, 

GHGs

Effluent NOx from

transport 

Waste 

P cycle P reserves Detergents Waste

Fresh water 

use

Irrigation Washing, 

heating, cooling

Cooking,

cleaning

Land use 

change

Intensificn, 

soil degdn

Paper/card Transport & 

retail 

infrastructure

Biodiversity 

loss

Deforestation, 

soils, fishing

[Aluminium] Invasives Consumer 

choices

Atmos.

aerosols

Shipping

Chemical 

pollution

Pesticides Effluent Transport 

emissions

Cooking, 

cleaning



But óFood Securityô is the BIG ISSUE



?

Food Security, i.e. stability over time 
for:

FOOD 
UTILISATION

FOOD 
ACCESS

ωAffordability
ωAllocation
ωPreference

ωNutritional Value
ωSocial Value
ωFood Safety

FOOD 
AVAILABILITY

ωProduction
ωDistribution
ωExchange

How do changes in Planetary Boundaries 

affect Food Security?



Climate change will undermine food 

production in many parts of the worldé

Reduction in 

wheat yields

0 - 5%

5 -10%

10 -15%

15 - 20%

> 20%

Wheat yields decline by 2030

Australia exports 15 Mt/yr (~ 19% of world exports)



Weather-induced price spikes affect 

affordability



Consequences of the

2008 Food Price Crisis


