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A global context

Food and agribusiness have a massive economic, social, and environmental 
footprint—the $5 trillion industry represents 10 percent of  global consumer 
spending, 40 percent of  employment, and 30 percent of  greenhouse-gas 
emissions. Although sizable productivity improvements over the past 50 years 
have enabled an abundant food supply in many parts of  the world, feeding the 
global population has reemerged as a critical issue. If  current trends continue, by 
2050, caloric demand will increase by 70 percent, and crop demand for human 
consumption and animal feed will increase by at least 100 percent. At the same 
time, more resource constraints will emerge: for example, 40 percent of  water 
demand in 2030 is unlikely to be met. Already, more than 20 percent of  arable 
land is degraded. Moreover, food and energy production are competing, as corn 
and sugar are increasingly important for both. Such resource scarcity could lead 
to political unrest on a large scale if  left unaddressed. Agricultural technologies 
that raise productivity even in difficult conditions and the addition of  land for 
cultivation in Africa, Eastern Europe, and South America may ease the burden, 
but meeting the entire demand will require disruption of  the current trend.

Pursuing the global  opportunity in food and agribusiness
A McKinsey & Company Insight article, July 2015
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1	 Demographics
The number of  people in the world is now ~7.5M, a tripling of  the global population within the 
life-time of  UK baby-boomers. (In contrast, the UK population has grown by only ~31% since 
1945, slightly under a third.) 

Today’s assessment is that the global population will rise by an additional 2.5M by 2050. To meet 
the expected demand, 70-100% more food is needed to be grown — yet there is no more arable 
land available. Hence scientists talk of  the need for sustainable intensification in agriculture.

.

2	 Climate change and agricultural yields
Climate change will have a dramatic impact on crop yields, as this map produced by the World 
Bank suggests:

Images above from the presentation by Catherine Brown, the Food Standards Agency Chief Executive
at our first Annual Meeting on 4th November 2015
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http://www.birminghamfoodcouncil.org/food-standards-agency-ceo-catherine-brown-addresses-our-annual-meeting/
http://www.birminghamfoodcouncil.org/food-standards-agency-ceo-catherine-brown-addresses-our-annual-meeting/


3	 FAO World Hunger Map 2015
Undernourishment means that a person is not able to acquire enough food to meet the daily 
minimum dietary energy requirements, over a period of  one year. The UN’s Food and 
Agriculture Organization (FAO) defines hunger as being synonymous with chronic 
undernourishment. (The map below can be downloaded from here.)

4	 Soil nutrients
Different crops require different nutrients in the soil, as well as different climes/

In 2012, NASA and JPL California Institute of  Technology produced this global map depicting 
the percentage that vegetation growth is limited by available soil nutrients, with 0 representing no 
nutrient limitation, and 100 being completely nutrient limited. (For information about the data 
used, see here.) 
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http://www.fao.org/hunger/en/
http://www.fao.org/hunger/en/
http://www.jpl.nasa.gov/news/news.php?feature=3575
http://www.jpl.nasa.gov/news/news.php?feature=3575


5	 Sea food
The FAO Statistics Pocketbook 2015 charts the world’s fishery stocks which indicate likely shortages 
with an increasing population:

6	 Meat consumption
A recent Chatham House report Changing climate, changing diets: Pathways to lower meat consumption 
(November 2015) has highlighted the environmental costs of  rising meat consumption. Their four 
key findings are: 
1) Our appetite for meat is a major driver 

of  climate change.
2) Reducing global meat consumption 

will be critical in keeping global 
warming below the ‘danger level’ of  
two degrees Celsius.

3) Public awareness of  the issue is low, 
and meat remains off  the policy 
agenda.

4) Governments must lead in shifting 
attitudes and behaviours.

Rising income levels translate into higher 
meat consumption, and intake of  more 
protein than we need, as can be seen in 
the table (right) from their report.

7	 Fresh water
Water is essential for animal husbandry and all agricultural crops; it is arguably the world’s most 
important agricultural resource. 

The frequency and severity of  droughts and floods will increase over the coming decades because of 
climate change; they kill harder and faster than wars. Many regions of  the world are water scarce 
including agricultural growing areas in Spain and California as well as much of  the Middle East and 
North Africa. The UK’s most productive arable lands are in East Anglia which is ‘semi-arid’.
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http://www.fao.org/3/a-i4691e.pdf
http://www.fao.org/3/a-i4691e.pdf
https://www.chathamhouse.org/publication/changing-climate-changing-diets
https://www.chathamhouse.org/publication/changing-climate-changing-diets


It’s useful to think of  three categories of  freshwater:

BLUE WATER: rivers, streams and 
underground pools

This is the water we can see and use. It 
can be stored, dammed, pumped, 
transported, bottled, supplied to homes 
and businesses, metered . . . and thus 
costed. 

We also use it to irrigate crops. But 
whenever you irrigate, you always run out of  
water. There are no exceptions.

In 1950, 1.5% of  the UK’s arable land 
was equipped for irrigation. By 2000, it 
was still only 5%. In contrast, 95% of  
Egyptian farmers manage only blue 
water.

GREEN (OR SOIL) WATER is held in the 
soil after rainfall

No-one can control green water; no-
one can move it around. Thus it can’t 
be costed, so it is not accounted for in 
our economic models. 

By volume, however, green water is the 
most important single component in 
food production despite being 
politically and economically invisible.

95% of  agricultural production in the 
UK is fed by green water.  

GREY WATER has been polluted by 
human activity

Industrial water consumption is tiny 
compared to blue water used in food 
production, but is disproportionately 
dirty. 

In addition, untreated sewage and 
animal manure contaminates 
waterways, including potable water 
sources, and agricultural lands in many 
places.

Another useful concept makes the distinction between ‘small water’ and ‘big water’.

Every time you  use water in its natural form, this is small water. So 
when you use it to water your plants or drink a pint of  it before 
going to bed, it’s small water. 

You can drink it, flush it, wash with it or water your garden with it. 
It is the amount you pay your water company for. Good value too; 
the supply of  all your drinking needs costs less than £1/year.

It’s but a fraction of  the total amount of  water you use.

80% of  society’s water consumption is in food production — 
nothing is as important as our food consumption habits. When you 
make a mug of  hot cocoa before going to bed, that’s big water.

Big water is all the water required to raise food and underpin the 
means to bring it to you. Big water is 90% of  the water humans use, 
and it’s invisible. The term ‘virtual water’ is a useful concept to 
denote ‘big water’ and we each ‘eat’ some 3496 litres/day.

note: There’s more about the role of water in our food system in Tony Allan’s book Virtual Water
from which these concepts and some of the phrases we’ve used here were taken.
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http://waterfootprint.org/en/water-footprint/glossary/%23BW
http://waterfootprint.org/en/water-footprint/glossary/%23BW
http://waterfootprint.org/en/water-footprint/glossary/%23GW
http://waterfootprint.org/en/water-footprint/glossary/%23GW
http://waterfootprint.org/en/water-footprint/glossary/%23GrWF
http://waterfootprint.org/en/water-footprint/glossary/%23GrWF
https://en.wikipedia.org/wiki/Virtual_water
https://en.wikipedia.org/wiki/Virtual_water
http://www.angelamorelli.com/water/
http://www.angelamorelli.com/water/
http://www.ibtauris.com/Books/Earth%20sciences%20geography%20environment%20planning/The%20environment/Management%20of%20land%20%20natural%20resources/Drought%20%20water%20supply/Virtual%20Water%20Tackling%20the%20Threat%20to%20Our%20Planets%20Most%20Precious%20Resource.aspx
http://www.ibtauris.com/Books/Earth%20sciences%20geography%20environment%20planning/The%20environment/Management%20of%20land%20%20natural%20resources/Drought%20%20water%20supply/Virtual%20Water%20Tackling%20the%20Threat%20to%20Our%20Planets%20Most%20Precious%20Resource.aspx


8	 Global future food security: Summary picture
The global challenges we’re facing are summed up by this presentation at the Warwick Crop Centre 
in 2012 by Professor Tim Benton, the UK’s Global Food Security Champion and one of  our Panel 
of  Experts. One of  his slides is reproduced below:

A particular challenge is in the provision 
of  enough protein for all. We don’t 
require much, some 45-50 grams a day 
but it is an essential nutrient and, as our 
bodies can’t store it, we require daily 
input. 

The easiest way for us to get our daily 
protein requirement is from animal 
products, but these are expensive both 
financially and on the environment.

If  we over-consume our daily needs — as 
many of  us do (see the Chatham House 
graph above)— we excrete it out, hence 

over-consumption of  protein is also a health risk for people with renal problems as toxins from the 
protein are left in their blood-stream. Moreover, the current fad for protein supplements is not only 
wasteful of  the world’s resources it is also an invitation for adulteration/food crime.

9	 Global food & beverage companies
There are a variety of  ways in which companies size and influence is measured. In 2014, 
247wallst.com listed these ten as companies that control the world’s food: 

company revenue advertising 
spend profits employees HQ location

Associated British 
Foods (ABF) $21.1bn n/a $837M 112,652 London, UK

Coca-Cola Company $46.9bn $3bn $8.6bn 130,600 Atlanta, USA

General Mills Inc $17.9bn $1.1bn $1.8bn 43,000 Minnepolis, USA

Groupe Danone S A $29.3bn $1.2bn $2.0bn 104,642 Paris, France

Kellogg Company $14.8bn $1.10 $1.8bn 30,277
Battle Creek, MI, 
USA

Mars Incorporated $33bn $2.2bn not listed 60,000
Dranesville, VA, 
USA

Mondelez 
International $35.3bn $1.9bn $3.9bn 107,000

East Hanover, NJ, 
USA

Nestle S A $103.5bn $3bn $11.2bn 333,000 Vevey, Switzerland

PepsiCo Inc $66.4bn $2.5bn $6.7bn 274,000
Purchase, New 
York, USA

Unilever Group $68.5bn $6.7bn $6.7bn 174,381
London & 
Rotterdam
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http://www2.warwick.ac.uk/research/priorities/foodsecurity/newsandevents/pastevents/vegetablemeeting/tim_benton.pdf
http://www2.warwick.ac.uk/research/priorities/foodsecurity/newsandevents/pastevents/vegetablemeeting/tim_benton.pdf
http://www2.warwick.ac.uk/research/priorities/foodsecurity/newsandevents/pastevents/vegetablemeeting/tim_benton.pdf
http://www2.warwick.ac.uk/research/priorities/foodsecurity/newsandevents/pastevents/vegetablemeeting/tim_benton.pdf
http://www.birminghamfoodcouncil.org/about/who-we-are/panel-of-experts/
http://www.birminghamfoodcouncil.org/about/who-we-are/panel-of-experts/
http://www.birminghamfoodcouncil.org/about/who-we-are/panel-of-experts/
http://www.birminghamfoodcouncil.org/about/who-we-are/panel-of-experts/
http://247wallst.com/special-report/2014/08/15/companies-that-control-the-worlds-food/
http://247wallst.com/special-report/2014/08/15/companies-that-control-the-worlds-food/


Joki Gaultier created this info-graphic for Oxfam in 2012 for their Behind the brands report to show w 
brands owned by ten big brand companies at that time: 

Forbes lists the world’s Top Ten brands across all sectors by value. Cola-Cola is #4 and McDonald’s 
is at #6. According to the McDonald’s website, they serve 69M meals a day; i.e. to nearly 1% of  the 
world’s population. Motley Fool reported them as the world’s largest toy distributor in 2004.

Four companies control some 70% of  the world’s grain trade. They’re known as the ‘ABCD’ traders 
because of  their names. Cargill and Louis Dreyfus are still family owned. They are:

company revenue employees HQ location

Archer Daniels Midland $81.2bn 33,000 Chicago, USA

Bunge $57.83bn 35,000 Bermuda

Cargill $120.4bn 143,000  Minnesota, USA

Louis Dreyfus $64.7bn 22,000 Amsterdam

Glencore International also has some 10% of  the market.1

10	 Scenarios
As scenarios are a useful way to expand our perspectives about possible futures, each of  these 
Annexes will contain reference and a brief  synopsis of  one or two. 

There are two here, the first from a Chatham House study in 2008. The other is from Lloyds of  
London following work by their emerging risks team.
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1	 For a recent account of the grain trade and its players, see Jennifer Clapp (2015) ABCD and beyond: From grain merchant to agricultural value chain 
management, one of the Canadian Food Studies/La revue canadienne des études sur l’alimentation series.

https://www.behindthebrands.org/en//~/media/Download-files/bp166-behind-brands-260213-en.ashx
https://www.behindthebrands.org/en//~/media/Download-files/bp166-behind-brands-260213-en.ashx
http://www.forbes.com/forbes/welcome/
http://www.forbes.com/forbes/welcome/
http://canadianfoodstudies.uwaterloo.ca/index.php/cfs/article/view/84
http://canadianfoodstudies.uwaterloo.ca/index.php/cfs/article/view/84
http://canadianfoodstudies.uwaterloo.ca/index.php/cfs/article/view/84
http://canadianfoodstudies.uwaterloo.ca/index.php/cfs/article/view/84


Chatham House Thinking about the future of food

Info graphic from Thinking about the future of  food published in 2008.

Lloyds of London Food System Shock

Lloyds of  London published Food System Shock  
in June 2015, the outcome of  a scenarios 
project carried out by Professor Molly Jahn 
of  Wisconsin-Madison University, also on 
our Panel of  Experts, and Aled Jones of  
Anglia Ruskin University.

They envisaged a plausible scenario in which 
there is a strong warm-phase part of  the El 
Niño southern oscillation. leading to 
droughts, floods and the conditions for 
pathogens on soybean and wheat crops.

Our thanks to Lloyds of London for permission to use 
this info-graphic from their report
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https://www.chathamhouse.org/sites/files/chathamhouse/public/Research/Global%20Trends/bp0508food.pdf
https://www.chathamhouse.org/sites/files/chathamhouse/public/Research/Global%20Trends/bp0508food.pdf
https://www.lloyds.com/~/media/files/news%20and%20insight/risk%20insight/2015/food%20system%20shock/food%20system%20shock_june%202015.pdf
https://www.lloyds.com/~/media/files/news%20and%20insight/risk%20insight/2015/food%20system%20shock/food%20system%20shock_june%202015.pdf
http://www.birminghamfoodcouncil.org/molly-jahn-aled-jones-led-lloyds-of-london-food-system-shock-scenario/
http://www.birminghamfoodcouncil.org/molly-jahn-aled-jones-led-lloyds-of-london-food-system-shock-scenario/

