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The challenges



The triple world crisis

ÅPeak oil - the end of inexpensive 
energy & beginning of expensive 
inputs into food/feed production

ÅGlobal resource depletion

ïFinancial credit

ïMineral fertilizers (N P K and S)

ïIrrigation water

ïSoil 

ÅGlobal climate change



Human population 

explosion coincided with 

the increasing availability 

of òCheap Oiló
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World population supported by

biomass and oil
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The real problem

ÅNeither the oil crisis nor the 
food crisis (nor the climate 
change crisis) is the real 
problem

ÅAs a world, a society, as people 
ïwe are in the midst of a 
thinking crisis

jennifer.jackson15774@gmail.com
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For most of us

ÅBAU: Business as 

usual 

ÅNIMBA: Not in my 

backyard!



Misleading predictions

due to lack of reliable

data





Robert Goodland & Jeff Anhang, (Ex-World Bank),Oct 20, 2009



Live stock production

Åé. an effective strategy

must involve replacing

livestock products with 

better alternatives

Robert Goodland & Jeff Anhang, (Ex-World Bank),Oct 20, 2009





Predicted use of cereal grain as animal 

feed  is neither feasible nor desirable
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Peak oil

The heart of the

problem



Indicators of looming oil 

supply gap (Peak oil)

ÅDeclining output from aging oil-

fields (5-6%/year), 

ÅDeclining discoveries,

ÅProject delays (costs), 

ÅSharply increasing global 

demand



The world is using more fossil 

energy than is being discovered
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Historical and projected oil production

(IEA World Energy Outlook 2008)

(Source: M Höök 2009)



Robert Hirsch, October 2009







The way ahead

ÅSolutions exist already to meet 

many of these challenges

ÅKey solutions are electrification

of surface transport, biofuels, 

biogas and massive 

improvements in efficiency 

Skrebowski C, 2009, October 12





The end is nigh for the Age 

of Oil 

ÅThis is the end of the 20th Century of 

Oil; we are entering the 21st Century of

Electricity. 

ÅOnce the peak oil market is reached 

and demand begins its declineé OPEC 

will reverse its strategy of under-

supply, and pursue market share and 

lower prices. 

Source: Deutshe Bank, 4 Oct, 09



End is nigh for the Age of Oil

ÅThis shift will threaten the value of:

üHigh cost un-developed oil such as 

ultra-deepwater (Brazil, Lower Tertiary, 

West Africa, and elsewhere) 

üUndeveloped Canadian heavy oil 

sands, and the companies that are 

adding rig capacity to service them

Source: Deutshe Bank, 4 Oct, 2009



The four ages of H. sapiens

ÅStone 

ÅWood

ÅFossil fuel (CoalĄ OilĄ

Gas)

ÅElectricity



IEA ( Fatih Birol 2008)

ñWe should not cling to 

crude down to the last 

drop

Åïwe should leave oil 

before it leaves us.ò





Livestock

production ?

Future scenarios



The Green 

Revolution

Was an ñenergyò 

revolution



Crop production growth since 1950 

has been in land productivity due to 

inexpensive energy

Å10 fold increase in fertilizer application 

Å3 fold increase in irrigation 

ÅIncreased multiple cropping of land on 
an annual basis 

ÅAvailability of high yielding maize 
(USA) and dwarf wheat and rice (Asia)

ÅHuge increase in soybean production 



"if there is anything that must be 

understood with regard to energy it is its 

relationship to food."

ÅAgriculture is an energy intensive 

sector with row crop production 

particularly affected by energy price 

increases.

ÅFertilizers embody the most energy 

among production inputs as natural 

gas is a primary input (70-90 percent of 

cost of producing nitrogen fertilizer). 



Oil price is linked to every aspect of 

life; standards of living will be 

affected as price rises



World grain production will 

decline in the next 20 -30 years 

ÅPeak oil 

ÅGlobal climate 
change

ÅLand degradation
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Future farming systems

ÅIntegrated production of

ïFood

ïFeed

ïEnergy

ÅLocalization (not globalization)





Think Globally

Act locally



The only renewable

energy is from the sun

ÅIncrease biomass production by

improving efficiency of capturing

solar energy

ÅCrops and cropping systems

focused on needs for:

ïFood / feed

ïFuel



Biomass production
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Fractionation of the

biomass

ÅHighly digestible component
(sugar, starch, proteins) for
consumption by humans and 
(some) animals

ÅThe fibrous (cell wall) component
for fuel and construction



Biomass for feed and fuel energy

(Ecological farm in Colombia)

Sugar cane

Cane juice
Pressed stalk

Pigs/ducks/people

Gasifier (producer gas 

replacing diesel/gasoline)

Crusher



Fractionating sugar cane

in Colombia


