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Managing what we can measure
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Food Systems include a set of  ‘Activities’ which can 
all be ‘managed’ (= “doing things differently”)



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

FOOD 
UTILISATION

FOOD 
ACCESS

•Affordability
•Allocation
•Preference

•Nutritional Value
•Social Value
•Food Safety

FOOD 
AVAILABILITY

•Production
•Distribution
•Exchange

Food Systems ‘Outcomes’ underpin food security …

“… when all people, at all times, have physical, economic and social access to 
sufficient, safe, and nutritious food to meet their dietary needs and food 

preferences for an active and healthy life.” FAO 2002
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Different, overlapping forms of 
malnutrition:

the ‘new normal’

“Nearly every country in the 

world faces serious health 

problems linked to the 

consumption of either too little 

nutrient-rich food or too much 

energy-dense food.”

International Food Policy Research Institute, 2015. 

Sufficient cals

Insufficient nutrs
currently ~ 2 billion

Sufficient cals

Sufficient nutrs
currently ~ 3 billion

… and we can measure the food security status.

Excess cals (incl. some 

with insufficient nutrs)
currently >2.5 billion

Insufficient cals

Insufficient nutrs
currently ~ 1 billion



‘Post-farm gate’ Food System Activities
processing, packaging, trading, shipping, storing, advertising, retailing, …

=> Final Cals/Nutrient Quantity and Price at shop

Productivity Diversity & Quality

Local, Regional & Global Production Activities
farming, horticulture, livestock raising, aquaculture, fishing, …

=> Basic Cals/Nutrient Quantity and Price at ‘farm gate’

Constraints on dietary choice and diversity
affordability, preference, allocation, cooking skill, convenience, cultural norms, …

=> Cals/Nutrient Quantity Consumption by Sub-populations

Sufficient cals

Insufficient nutrs
currently ~ 2 billion

Sufficient cals

Sufficient nutrs
currently ~ 3 billion

Excess cals (incl. some 

with insufficient nutrs)
currently >2.5 billion

CONSUMERS

PRODUCERS

Insufficient cals

Insufficient nutrs
currently ~ 1 billion

FOOD CHAIN ACTORS
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So what determines which ‘box’ we all fall in?



We can also measure many envionmental 
parameters related to Food System Activities ...

• Soil 33% degraded

• Fresh water 20% aquifers overexploited

• Biodiversity 60% of loss

• Marine resources 29% over-fished; 61% fully-fished 

• Minerals >80% losses farm-to-fork

And 24% of total GHG emissions



Biosphere 

integrity

Stratospheric 

ozone 

depletion

Atmospheric 

aerosol loading
Freshwater 

use

Land-

system 

change

Climate 

change
Novel 

entities

Ocean 

acidification
Biogeochemical 

flows

Functional 

diversity

Genetic 

diversity

Phosphorus

Nitrogen

??

Beyond zone of uncertainty (high 

risk)

In zone of uncertainty (increasing 

risk)

Below boundary (safe)

Boundary not yet quantified  ?

Role of agriculture

?

Campbell et al., in prep Steffen et al., 2015

… and map them to
crossing the ‘Planetary Boundaries’.
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Edwards et al., Inst Agric & Trade Policy, 2009 Pathak et al, Ag, Ecosys & Env, 2010Garnett, FCRN, 2009

But not all GHG emissions from
food systems are from ‘agriculture’.



Refrigerant 

leakage 

accounts for 

30% of 

super-

markets’ 

direct GHG 

emissions

(Environment 

Investigation 

Agency, 2010)

Example: Refrigerant leakage



Carbon Footprint

But the retail industry is already

‘managing what they can measure’

Reducing refrigerant emissions 

by 26.5% compared to 

2006/07.

Reducing absolute carbon 

emissions by 3.1% year on 

year.

Investing in energy efficiency 

programmes that are reducing 

both carbon footprint and costs.

https://www.tescoplc.com/tesco-and-society/sourcing-great-products/reducing-our-impact-on-the-environment/our-carbon-footprint/



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

Biodiversity loss

Atmos.
aerosols

Chemical 
pollution

Food System Activities and Planetary Boundaries



Example 
contributions of 

FSAs to PBs

Producing 
food

Processing  & 
Packaging food

Distributing & 
Retailing food

Consuming 
food

Climate change GHGs, albedo Factory 
emissions

Emissions from 
transport  and
cold chain

GHGs from 
cooking

N cycle Eutrophicn, 
GHGs

Factory effluent NOx from
transport 

Waste 

P cycle P reserves Detergents Waste

Fresh water use Irrigation Washing, 
heating, cooling

Cleaning food Cooking, cleaning

Biodiversity loss Deforestation, 
soils, fishing

Paper/card
Metal mining

Invasive spp Consumer 
choices

Atmos.
aerosols

Dust Shipping Smoke from 
cooking

Chemical 
pollution

Pesticides Factory effluent Transport 
emissions

Cooking, cleaning

Food System Activities and Planetary Boundaries



Decisive role for private sector in 
managing food systems Activities

Developing company policies and practice, e.g.:

 Paying for better management of natural resources; removal of 

harmful subsidies

 Helping smallholder farms in developing countries to invest in 

sustainable intensification

 Making healthy and sustainable food choices easy for consumers

but requires policy support
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The environmental  consequences of meeting this demand with 
current food systems and consumption trends are dire

Impacts on non-communicable diseases (e.g. CVD, Type 2 
Diabetes) will be massive

Calorie consumption: dietary changes and links to 
health and environment

Annual UK NHS spend on diabetes alone increases 
from £10b to £17b over the next 25 years



We can measure, and know how to better 
manage, food losses and waste …

FAO, Global Food Losses and Food Waste, 2011

~ 15% “post farm gate”                              ~ 15% “on farm”
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Edible cereal 

harvest

After 15% 

lost on-

farm

After 34%

fed to 

animals

After 15% lost 

in food chain

Nature of food ‘loss’

On-farm
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change

33% reduction 

in  on-farm 

losses

67% reduction 

in feeding to 

animals

50% reduction 

in food chain 

losses

Animal feed Food chain

‘Current’ data (in red) from FAO; & Luo, 2013

Managing Cereals: A plausible way ahead by 2025
50% more cereal cals/person/day, despite harvesting 15% less/person
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But new thinking is needed
on how to manage the BIG issue

“zero chance that the 

world can meet the 

target set by the UN 

for halting the climbing 

obesity rate by 2025”

… Lancet, 2016

Food waste issue?
Food safety issue?


