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Life in 2050

� Finally many more people will be reached and 
have a decent life! (food, water, housing, 
clothing etc)!

� Dramatic increased demand for all commodities
� Fantastic claim on natural resources
� Availability of resources decrease per person
� Increased efficiency of resource use essential
� Supply/demand ratio might become tighter
� Reduced variability/shocks – through increased 

buffering



DON’TS
� Struggle to continue outdated forms of life
� Too much emphasis on maintaining interest of 

current (industrial) players

� Leads to� Leads to
� False reality (e.g. organic agriculture)
� Counter productive solutions (e.g. biofuels)
� Extreme unrealistic options (e.g. vegetarian diet)

� Intensions are precious but means are erroneous



Grain Equivalents

� Vegetarian diet:
1 - 1.5 kg/person/day

� Affluent (“meat-rich”) 
diet:
4 - 4.5 kg/person/day



Water requirement in agriculture
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Theoretical minimum transpiration � 600 liter/kg grain �
Practice evaptranspiration � 1300. (1000 liter – rule of thumb)



Claims on natural resources

� Vegetarian diet
� 1 - 1.5 kg grain eq./person/day
� 1000 - 2000 l water/person/day

� Affluent (“meat-rich”) diet
� 4 - 4.5 kg/person/day
� 5000 - 6000 l water/person/day

+ other resources



Land requirement diets

� European diet (appr. 4.5 kg grain eq./p/d)
� Current land required appr. 3000 m2/p/d
� ±9.000.000.000

� ± 3 billion ha (current EU27 yield level)
� ± 2 billion ha (current Netherlands yield level – close to potential)
� > 9 billion ha (current yields sub Sahara Africa)� > 9 billion ha (current yields sub Sahara Africa)

� Netherlands
� 16.5 million * � 2000 m2 = � 3 million ha
� Land area – 3.4 million ha
� Arable 1.1; grassland 0.9

World = 13.5 billion ha



Claim on water - 2050
� Additional consumption of 1 kg grain eq/p/d worldwide
� 5600 km3 additional water required
� Assume 5600 kilo grain / ha
� An additional amount of 1 billion ha is needed!
� Or increase Water Use Efficiency by 70% on current 1.5 billion 

ha

?



Decrease of increase in 
crop yield potentials

DO realize the urgent need to start TODAY

Nutrient depletion
No data
Low
Moderate
High
Very high



Future – DO’S

� Challenges to produce sufficient food is huge
� But can be achieved
� Follow ecological intelligence

Respect basic ecological principles� Respect basic ecological principles



DO – Stimulate (optimized) intensification
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DO Increase productivity - land, water, nutrients

Max Land Use Efficiency Organic agriculture

Loss

Loss/kg

Area

Eutrophication Loss 
biodiversity

Optimal Land Use Efficiency



DON’T stimulate organic agriculture

� Rejection of inputs (e.g. fertilizers) leads to hunger 
and poverty
� Compare Netherlands 1900
� With sub Saharan Africa 2009

� Low use efficiency scarce resourcesLow use efficiency scarce resources
� Expansion of land necessary
� Appealing to wealthy society because of social 

functions (leisure, tourism etc)



DO - Eat more meat!
� Composition European diet (82 kg/p/y! - excessive)

� Cropland vegetables (40%)
� Cropland animals (40%) – pigs / chicken etc
� Grassland (20%) – ruminants (cow, sheep, goat, etc)

� Composition Africa diet  (15 kg/p/y! - malnutrition)Composition Africa diet  (15 kg/p/y! - malnutrition)
� Cropland vegetables (50%)
� Cropland animals (5%)
� Grassland (45%)

Better Utilize Grasslands for Food
Land and (rain)water (collection)



DO – alter systems to new conditions
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DO be realistic
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DO use all technologies
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DO use solid information



DON’T stimulate biofuels (both 1st/2nd gen)

� Extremely low use efficiency of resources (0.2-0.8% RUE)

� Excessive use of natural resources
� Worsens climate change
� Increased claim on natural lands (loss biodiversity)
� Not likely to contribute to overall development� Not likely to contribute to overall development
� Competition with food



DO stimulate process of transition

“Techniques”: Tool / method that 
enhances productivity, 
communication, comfort

TransitionTransition

“Institutions”: written and unwritten 
rules of behavior + organized 
systems with specific tasks



DO exploit all institutional arrangements

� Pursue both top down and bottom up processes
� Scope for private sector to be outlined by 

governments (e.g. biotechnology)
� Collective actions (e.g. by farmers to negotiate � Collective actions (e.g. by farmers to negotiate 

with market actors)
� Provide solid information (e.g. rainfall / climate 

change / market info)
� …



DO start TODAY to feed all in 2050



We kunnen zeker met z’n allen goed eten –

vandaag en in 2050

Prem.Bindraban@wur.nl
Director ISRIC – World Soil Information 
Agrosystems Research – Wageningen UR


