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Food comes from limited global 
land…

Foley et al (2011) , Nature



Supply chain 
logistics: risks 
and resilience



Generic protein: EU and Soya

http://www.eea.europa.eu/data-and-maps/figures/net-trade-flows-in-soya (2012)

http://www.eea.europa.eu/data-and-maps/figures/net-trade-flows-in-soya


Food requires water 
as well as land…

• Each UK person’s daily food 
uses:

– 2231 litres rain water 

– 159 litres of “blue” (tap) water, 
108 litres imported

– 8 from top 10 UK-importing 
countries are “droughty”
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What is needed for the system to provide food security, sustainably?

waste



Energy and running 
water supply chains 
more local than 
food, though food is 
a way of 
“importing” water, 
land and energy for 
agriculture



Brundtland Report (1987): “Sustainable development 
is development that meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs.”

Earthrise from moon: Apollo 8 (NASA)



THE NEXUS: LAND USE AND 
PRODUCTION



What does land do?

“sustainability” is about 
maintaining the services land 
provides, at a landscape scale, 
appropriate to context.  “doing 
more with less” is only part of it



Trade-offs can complicate: need for 
full systems’ analysis

Gabriel et al. 2009 J app Ecol; 2010 Ecol Letts; Hodgson et al 2010 Ecol. Letts
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Spatial games: 
specialisation 
of “function” 
can be more 
efficient



http://images.nationalgeographic.com/wpf/media-live/photos/000/003/cache/mt-des-
voeux_300_600x450.jpg

Spatial planning needed for a “sustainable 
system”

Yield potential
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THE NEXUS: DEMAND FOR 
CONSUMPTION



What is needed for the system to provide food security, sustainably?

waste



Demand is largely urban



Green cities are efficient

https://www.youtube.com/watch?v=gooul56oqwU



New technology abounds



Jevons paradox: efficiency is not 
the answer



Diet, nutrition and health:
• In 2014, more than 1.9 billion adults, 18 years and 

older, were overweight. Of these over 600 million 
were obese (WHO)

• UK Over-consumption ~20% calories
• Diabetes UK cost ~£30bn 
• >50% of adult Chinese are pre-diabetic*
• over-consumption associated with  >20% of deaths 

globally; 
• Food security is “sufficient food for a healthy life”

*JAMA. 2013;310(9):948-958. 8

Malnourished child by Dave Lobby via Flickr cc 2.0

http://www.worldobesity.org/aboutobesity/world-map-obesity/?map=adults



Poverty and the food 
environment…

• If bad food is plentiful and cheap, it is 
difficult to avoid buying it: food deserts, 
food poverty, cheap calories; sometimes 
there’s little choice



Demand-side: solutions include

• Efficiency of FEW supply 
chains

• Management of demand 
(social change, tax, nudge, 
knowledge)

• Structural change



ADDRESSING THE NEXUS: SYSTEMS 
APPROACHES



Systems thinking is needed

• Systems approaches need a 
model

• Graphical model typically 
needs computational or 
mathematical modelling

• Model design needs inputs 
from broad spectrum of 
disciplines

• Model very useful as 
“discussion support tool”



waste



http://resilient-cities.iclei.org/fileadmin/sites/resilient-
cities/files/Resilient_Cities_2013/RC2013_Marome_1.pdf



Systems boundaries and models

• Setting the boundary is crucial
• Identify leverage points (then 

mono-disciplinary approaches 
ok?)

• All models are wrong, but some 
are more useful

• No one model contains all the 
answers

• Can do systems thinking 
qualitatively (e.g. scenarios)



Driving the innovation 
environment

time



Modified from Paula, F. and H. Pernilla (2013). 
"The Habitation Lab: Using a Design Approach 
to Foster Innovation for Sustainable Living." 
Tech. Innovation Management Review 3(11).

Research 
project

CITIZENS
Value-based  CSOs

“trans-disciplinarity”



Trans-disciplinary work must help 
create a social license

• Trust in research 
requires that 
public 
researchers 
shouldn’t be 
seen to work 
“for industry”

• Research should 
have public 
goods element 
to build the SLO

Dr Leeora Black, Managing Director, Australia Centre 
for Corporate Social Responsibility

the social licence is intended as a 
metaphor to encapsulate values, 
activities and ideals which companies 
must espouse within society to ensure 
successful operation (Joyce & 
Thomson, 2000)



COMMUNITY BUILDING AND 
ALIGNMENT



by logo



Need to:

• Work together to simplify the 
landscape for people “out 
there”

• Not compete for “owning the 
space”

• Important role for NN as 
coordination mechanism?





Global Food Security 

Research into 
use

Manage the land for all 
environmental services

Increase food safety and 
quality

Understand food marketsIncrease equity

Increase agricultural 
outputs sustainably

Reduce losses and waste

Improve public health 
through nutrition

Economic Growth

Healthy population

Healthy environment

Healthy population

Healthy environment

The VISION: sustainable, 
nutritious food to meet needs 
for a healthy diet for all

END GAME: 
healthy 
environment, 
population and 
economy

Recommendations: “systems 
thinking” and interdisciplinary 
research ; develop an IPCC-like 
for sustainable food

Recommendation: 
innovating engagement 
in the “sustainable food” 
challenge

Recommendation: driving 
the innovation environment



Conclusions

• Embrace the complexity and 
not ignore

• Yet need to find ways to 
simplify “answers”

• Think deeply about systems 
boundaries (framing)

• Exercises like prioritisation, 
scenario building, foresight are 
structured ways to build 
common understanding.



Thank you!
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