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Food systems are spatial: the UK imports from 168 countries around the world

waste

What is a food system?



WHY OUR FOOD SYSTEM MUST 
CHANGE (1): HEALTH COSTS



Theory of comparative advantage 
leads to global homogenisation

Statistical “map” of global diets

Foley et al 2011

Over 50% of the world’s crop calories come from 
wheat, rice and maize, adding sugar, barley, soy, 
palm, potato gets to 76%



Evan Fraser Guelph V

Fruits & Vegetables
49%

Cereals and 
Starches

20%

Milk & Milk Products
8%

Meat, fish, eggs, beans
20%

V
E

G

O
IL

Oils & Fats
3%

Limit

What we should be eating 
(Harvard's Healthy Eating Plate Model)

What we are actually producing 
(According to 2011 FAO)

Fruits & 
Vegetables

11%

Cereals and Starches
47%

VEG
OIL

Oils & 
Fats
11%

Sugar
16%

Milk and Milk Products
4%

Meat, fish, eggs, beans
11%

WHO< 
5% Evan Fraser, Guelph, FBS analysis, 2015



The Lancet Volume 387, Issue 10026, Pages 1377-1396 (April 2016) 
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Trends in age-standardised

prevalence of BMI categories 

in women, global

Global 
malnourishment: the 
food system doesn’t 
deliver health 
through diets



Fig 3.2.  Predicted prevalence of obesity in adult women in 2025, from NCD-

Risk Collaboration http://ncdrisc.org/obesity-prevalence-projection-map.html

Global costs of Type 2 
diabetes

Fig 3.3.  Number of adult men, by region, estimated to have diabetes.  Data from NCD

Risk Collaboration http://ncdrisc.org/diabetes-population-stacked.html

• By 2025, over 700m people will have diabetes.
• UK health costs for 3.5m people are £13.75 bn, ~£4000 per cap per ann
• 700m at UK health costs=£2.75tn=$3.58 tn
• Global GDP (2014) was $76tn
• Diabetes costs ~4-5% GDP



WHY OUR FOOD SYSTEM MUST 
CHANGE (2): ENVIRONMENTAL COSTS



Per capita footprint of 
intensification

• 0.7-0.85 ha land
• 776 m3 water
• 15.3 kg N
• 299 kg CO2eq
• 9 g antimicrobials (63151 

tonnes in 2010) (PNAS 112, 2015, 5649-

54)

• 284 g of pesticide active 
ingredient (FAOSTAT)

• 3.33 poultry+0.54 
cattle/sheep (FAOSTAT)

Global 
Environmental 
Change, 39, 125-
132

Fig 2.9.  Some trends in world agriculture: (a) the cultivation 

area of major crops (Ha), (b) the yields of major crop types 

(Hg/Ha), (c) livestock numbers (in millions) and (d) kg of 

fertiliser per ha and kg of pesticide active ingredient per ha.  

Data from FAOSTAT, 2017: 

http://www.fao.org/faostat/en/#data/OA



Forest loss, 
Rondonia, 
Amazonia 
1984-2006

1984

2016



Bajzelj et al (2013)



WHY OUR FOOD SYSTEM MUST 
CHANGE (3): SYSTEMIC RISKS



Supply chain logistics

11% cereals trade

60% US grain export

26% cereals trade
~20% fertilisers

14% cereals trade

14% cereals 
trade
~25% fertilisers
(50% China’s soy 
and wheat)



Climate Extremes Index



Systemic risks

Systemic risk





INTERNATIONAL AGREEMENTS 
IMPLY CHANGE



Game changers: 
2015

IEA/OECD WEO 2016

Obersteiner et al 2016 Science Advances 2 show food price potent policy lever to manage trade-offs



Dietary change more important for 
reducing emissions than farming change               

The population of all 
Asia is 4.2bn
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THE FUTURES OF FOOD



Alternative futures

Unsustainable 
and 
unhealthy 
diets

sustainable 
and healthy 
diets

Free trade, global markets

Local or 
regional 
markets

https://www.weforum.org/whitepapers/
shaping-the-future-of-global-food-
systems-a-scenarios-analysis

Carbon tax; “polluter 
pays”; education; climate 
costs mount: Food 
becomes more expensive

Food tax; healthy eating 
incentive schemes; health 
insurance; public health 
education



Future food

Unsustainable 
and 
unhealthy 
diets

sustainable 
and healthy 
diets

Free trade, global markets

Local or 
regional 
markets

https://www.weforum.org/whitepapers/
shaping-the-future-of-global-food-
systems-a-scenarios-analysis

Growing corporate 
power (TTIP); drive for 
economic growth; 
stable world and 
governance; strong 
international co-op

Protectionism; nationalism
Break-up of rules-based 
international cooperation
War/terrorism; climate migrants
Lack of resilience in trade due to 
climate/extreme weather



Futures of food

Unsustainable 
and 
unhealthy 
diets

sustainable 
and healthy 
diets

Free trade, global markets

Local or 
regional 
markets

Unchecked consumption
• Growing ill-health
• More climate change
• More natural 

resources required
• MNC interests 

dominate politics

Sustainable, high-tech world
• Global innovations and 

tech platforms
• High efficiency
• App-driven personalised 

nutritious diets
• Consumers buy attributes

Money talks most
• Disconnected world with 

weak economic growth
• “post war economy”
• Unsustainable production 

to meet demands locally
• “spatial inequality”

Local is lovely
• Sustainable nutrition drives 

local industry
• “local food” SMES and artisanal 

food valued
• Holistic economies – low waste, 

high health and well being
• “spatial inequality”

https://www.weforum.org/whitepapers/
shaping-the-future-of-global-food-
systems-a-scenarios-analysis



What role for technology?
Commodity crops
Biotechnology and 
biofortification
Ultra-processed foods
Long supply chains

More varied diets to provide 
nutrients
More varied farming systems
Whole foods, cooked at home
Short supply chains



Conclusions: the past and 
future will be radically different

• The current food system is globally 
unsustainable, externalising costs to health 
and environment

• The future and recent past are likely to 
diverge (and perhaps suddenly) depending 
on geopol stability, climate risks and 
healthcare costs

• The potential role of particular technologies 
in delivering the triple wins (health, 
economy, environment) depends on e.g. 
supply chain length, price vs convenience 
trade-offs, dietary choices etc

• Systemic risks are increasing and there is 
potential for sudden policy shifts that may 
change social preferences

https://www.morrisons-
corporate.com/Global/local-
foodmakers/BritishFoodRep
ortFeb2017.pdf



Thank you!
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