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Future scenarios





Energy

• There is lots of it, it is just that in natural 
systems it is generally very diffuse

• We have been spoiled by fossil fuels, lost 
perspective

• There are no substitutes for oil, nothing is 
as energy dense



Key point

• It is not about how MUCH energy there 
is… there is an endless amount, 

• it is about how DENSE it is.. Before it can 
become useful and economically usable

• The RATE or efficiency at which we use 
energy defines what is a viable resource



1Gallon Oil

• 20 days manual labour

• 4 weeks work!



Things to remember #1

• Warm air rises

• This is a very important principle in 
learning how to work with energy naturally

• Match the patterns, In nature energy 
occurs in patterns. Make hay while sun 
shines. Day/night, seasonal wind rain sun



Its all about flow

• Our long term energy position is rather like  
you have a billion dollars in the bank but 
you have no cards or transfers and can 
only get $100 a day out of the ATM…. 



Things to remember #2 Entropy

• Friction – drag factor

• Energy dissipates

• No such thing as a free lunch

• 2nd law of thermo-dynamics

• Energy profit ratio

• EROEI   or EROI



second law of thermodynamics

• From Wikipedia, the free encyclopedia
• The second law of thermodynamics is an expression 

of the tendency that over time, differences in 
temperature, pressure, and chemical potential equilibrate 
in an isolated physical system. From the state 
of thermodynamic equilibrium, the law deduced the 
principle of the increase of entropy and explains the 
phenomenon of irreversibility in nature. The second law 
declares the impossibility of machines that generate 
usable energy from the abundant internal energy of 
nature by processes called perpetual motion of the 
second kind.



Climate change – CO2 Levels





Carbon Dioxide reduction targets

• UK’s legally binding target under the 
Kyoto protocol to cut greenhouse gas 
emissions by 12.5% below 1990 levels by 
2008-2012

• Climate Change Act 2008 requirement 
(to cut emissions of green house gas 
emissions by 80% below 1990 levels by 
2050)
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Energy Profit Ratio



EPR of food









EPR

Agribusiness food production
10 calories oil for 1 calorie food out

Industrial fishing
16 calories of oil energy in for one food out

Subsistence horticulture One calorie human 
energy in for 1.2 – 3.3 out??





EROI of Oil













Ugandan porter principle

• 50 kg max load

• 2 kg food per day per porter

• Max journey 25 days

• For a 24 day trip, 48/50 kilos of baggage 
are food for the porter



Net energy

• Its not about how much of a resource 
there is, 

• it is about what is the net energy gain in 
the extraction and synthesis of that 
resource into a usable fuel



Oil investment vs return













• Peak Oil





Global peak?





























Opportunities 
for community 

energy 
generation



Hydro – the mathematics

Power = Head x Flow x Gravity

 = height (m) * flow (l/s) *10

(9.81)





Large scale hydro – high impact



Example of a small hydro scheme



Archimedes screw type turbine





Hydro

• P= ghq

• Gravity, height (m) flow (l/s)



Transportation will be highly 
affected by declining EROIS

• Fuel is 30-40% of direct costs for airlines

• Fuels is 20-40 of trucking

• 20-30% of sea freight





Part II

Warm air rises

Catch and store = thermal mass



47% of domestic energy is 
consumed as heat

• Energy policy is obsessed with electricity

















• A Grand design
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