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The Instant Energy Beyond Oil
 The UK uses about 2.3% of worlds traded energy 

(10¼EJ/yr) but has 1% of the worlds population – 
consumption is increasing at a little less than 1%/year.

 UK oil production peaked in 1999 and is now falling 
at 10% to 12% per year.

 UK natural gas production peaked in 2003/4 and is
now falling at 6% to 8%, and the rate is increasing.

 For each 1 unit of renewable (wind, solar, etc.) energy
produced UK energy consumption increases by 5.

 Globally, oil production is likely to peak around 2010/11
and gas production around 2015-2025.

 To address energy depletion, the UK has 50 to 60 
years to cut energy consumption by 60% to 70%.



  

UK “Renewable” Energy, 2005

Source:

Digest of UK Energy Statistics 2006, DTI

54% of our
“renewable” energy

 is pure rubbish!

Solar/geo-
 thermal <1%



  

Many thanks to Jonathon Porritt....

...for being the catalyst behind the “Less is a Four-Letter
Word” Project, when he said:

“Incremental change is the name of the game, 
not transformation.
   And that, of course, means that the emerging 
solutions have to be made to work within the 
embrace of capitalism. Like it or not, capitalism 
is now the only economic game in town....
   For fear, perhaps, of arriving at a different
conclusion, there is an unspoken (and largely
untested) assumption that there need be no 
fundamental contradiction between sustainable
development and capitalism.”

Source:
Page xiv, Capitalism as if the World Matters, Jonathon Porritt, 2005



  

...many of the other four-letter words are ...many of the other four-letter words are 
        also relevant to the “LESS” argument too!        also relevant to the “LESS” argument too!



  

MORE: The Earth is a “finite system”

The resources
available to humanity
are constrained
by the capacity
of the planet to
meet demand.

The First Law of
Thermodynamics
prohibits any other
outcome!



  

Exponential growth

Exponential 
(or geometric)
growth occurs
when the
growth rate of
a function is
always
proportional to
the function's
current size.

An everyday
example is
compound
interest.



  

Doubling time
Where growth is exponential, the value will double over a fixed period 
of time – the “doubling time”. This can be estimated by dividing 70 by 
the rate of growth.

av. 3.0% p.a. av. 1.5% p.a.



  

Gross Domestic Product
GDP is used by modern economists and politicians as a measure 
of economic well-being, but as it values “well-being” in purely 
economic terms it's use is questionable.

GDP and energy
consumption are
closely coupled.
But in the UK and
some other states
this links has been
broken, primarily
by the greater use
of (more efficient)
natural gas, or by
the “off-shoring” of
economic production.

Source:
DTI/BP

0.8% growth
(90 years)

2% growth
(35 years)

2.6% growth
(26 years)



  

Change in UK Energy Consumption

Source:
Digest of UK Energy Statistics, 2006/National Statistical Office



  

The (Il)Logical Conclusion of Growth
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Source:

UK Joint Energy Security of Supply (JESS) Committee

Change in Imports



  

Source:
BP/IEAHow Long Will It All Last



  

How Much Carbon?
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RUSE: The value of “energy efficiency”

The standard solution to
resource shortages is 
greater efficiency – more 
efficient use makes the 
remaining resource last
longer.

However, The Second Law of 
Thermodynamics limits the 
extent to which efficiency can
restrict consumption. In any 
case it is often it is the “form” 
of consumption that is the 
problem, not its “scale”.



  

The paradox of efficiency

Technology leads to 
greater efficiency, but 
those savings can only
be used once. Then 
growth takes over and
increases consumption
once more.

Very few efficiency
advances have led to
long-term reductions
in consumption – all they
tend to do is briefly
halt the effects of growth.

Jeavon's Paradox (1830s)
discovered that more efficient

steam engines led to more
coal being used in more engines

Rebound Effect (1960s)
discovery that efficiency savings
are re-spent buying more “stuff”,

so re-consuming any savings

Khazzom-Brookes
Postulate (1980s)

greater cost/technological
efficiency, e.g. ICT, results in

cheaper services and so greater
use/consumption of services



  

Efficiency vs. Growth
 The UK recycles more than five times

the household waste it did 10 years 
ago, but the amount of household 
waste going to landfill or incineration 
has not decreased.

 In 2004 the UK emitted 31% less 
carbon/£ GDP than in 1990, but as 
the economy grew 39% over the 
same period the overall reduction in 
carbon emissions was just 4%.

 Over the past 30 years improvements 
in car engine efficiency have saved 
400,000 tonnes of oil per year, but increased car usage has 
raised demand by 900,000 tonnes per year – a net increase 
of 500,000 t.p.a.



  

Insulation and Embodied Energy
Lifetime energy losses vs. embodied energy in a roof space, 
per square metre, using mineral wool insulation
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Insulation and Embodied Energy
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Insulation and Total Energy
Lifetime energy consumption (heat + embodied energy) in a roof 
space, per sq. m., using a variety of insulation materials

Average internal temp., 18.5ºC
Installation lifetime, 45 years



  

SELF: Energy in the Context of the Individual

Your existence is defined by very specific energy demands:

Food Intake

Buildings/
heating

Transport

Commodities/
services

Leisure

Waste

YOU

Food Intake

Buildings/
heating

Transport

Commodities/
services

Leisure

Waste 

YOU

Each of these areas comprises a number of direct and indirect
'sinks' of energy and resources, and the emission of waste and 
pollutants (like CO2). Most importantly, much of this 
consumption takes place indirectly, not directly.



  

How Much do Individuals Consume?

Energy and carbon levels recalculated for the “average” individual



  

Efficient Appliances?

Miele W3240

EU Eco-labelling scheme



  

Efficient Appliances?

EU Eco-labelling scheme

In terms of the “primary” energy consumed,
a cold-fill machine uses twice the energy as

a (gas-fired) hot fill machine, or four times
as much if you have solar water heating*.

It's also, respectively, a quarter or an
eighth the level of carbon emissions.

*(solar fraction 0.5)



  

21ºC av. air temp., 70ºC av. water temp. – 125GJ/yr

Roof
2%

Floor
7%

Drains
(hot water)

28%

Doors
2%

Walls
16%

Windows
11%

Ventilation
22%

Power
12%

Your Home



  

16ºC av. air temp., 55ºC av. water temp. – 76GJ/yr (40% less)

Roof
2%/1%

Floor
7%/3%

Drains
(hot water)
28%/18%

Doors
2%/1%

Walls
16%/7%

Windows
11%/6%

Ventilation
22%/10%

Power
12%/12%

[water <25%, heat <54%]

Reducing the
average temp.
by 1ºC saves
about 10%
of the heating
load per year!
Note, in small houses 
the savings are
proportionately
less

Save MORE by
Using LESS!



  

Intensive vs. Intensive Organic Food
In energy terms, intensive organic is not much better than
chemically intensive food production.

Source: The Impact of Household Food Consumption on Resource and Energy 
Management, Faist et. al., International Journal of Environment and Pollution 15(2), 2001



  

The Food Chain
Although the home is significant, the energy savings from food 
will come mainly 
from the food 
chain, not 
from 
personal 
purchasing
or use.

Source: The Impact of Household Food Consumption on Resource and Energy 
Management, Faist et. al., International Journal of Environment and Pollution 15(2), 2001



  

Variation in Food Energy

In Sweden,
the energy
value of 
people's 
food intake
can vary
from 7,500 
to 20,000MJ/
year, or 2 to
6 times the
calorific
value of the
food.

Source: Food and Life Cycle Energy Inputs: Consequences of Diet and Ways to Increase
Efficiency Carlsson-Kanyama et. al, Ecological Economics 44, 2003



  

The Impacts of Consumption

Dutch consumption provides a good analogy for the UK:

Source: Share of Consumption Environmental Load from Dutch Private Consumption, 
Nijdam et. al., Journal of Industrial Ecology 9(1-2), 2005



  

The Location of Consumption Impacts



  

CODA: There is an Elegant Solution...

“Peak Energy”, in terms
of our current market system,
is an unusual situation
since it precludes “business
as usual” solutions....

....therefore we should prepare
for “business as unusual!”

LESS!

The solutions are not novel
or new – they do not need to
be invented... in fact, people have been 
writing about them for the last 30 years...
it's just that they didn't fit into “the market”



  

Commodities
Landfilling waste
Driving to shops

Retail
Distribution
Packaging
Processing

Animal methane
Farming

Air
Public

Car
Electric appliances

Lighting
Cooking

Water heating
Space heating

0 0.5 1 1.5 2 2.5

Additional

Eliminatable

Current emission

Current total: 11.3te/yr

Potential cut: 5.0te/yr

Improved total: 6.3te/yr
44% less

Mainstream Carbon/Energy Reduction



  

Potential for Personal Reduction

Thermal reduction +minimal insulation (½)

Localisation and de-

mechanisation (tenth)

Local cogeneration (fifth)

Eat the same energy

Use ¼ of energy to grow it

Zero waste (tenth)
30%



  

The immediate priority: POWERDOWN

You're going to need help! That begins
by re-establishing social networks.

Network

Skills

Consume
less

Acclimatise

Reducing external energy means that 
you must put more in yourself – this 
requires that you re-learn the skills 
we've lost to the consumer society.

If you wait until Powerdown is unavoidable
you're going to be an unhappy person – 
don't wait, start today, and have choice.

Turn your thermostats down now and 
put your jumpers on! If you start walking 
and being physically more active it's going
to be uncomfortable, but it gets better 
after six to eight weeks.



  

When is Peak Oil?
...when rationing starts!

In reality we're not talking
about certain dates, times
or processes. Plus or minus
5 years of 2010 is the most
likely.

The issue is not that Peak
Oil will mean the end of oil,
or the end of the motor 
car (immediately) – what it
means is that the certainties
of the market place we've 
known for 50 years will
disappear.



  

...but,if you can 
think of a better
idea, we'd like
to hear it!

LESS!
The Free Range

“Energy Beyond Oil” Project

web: http://www.fraw.org.uk/ebo/

email: ebo@fraw.org.uk

If you still don't have it, buy
  “Energy Beyond Oil”!

ISBN 1-905237-006, £15.99

Only £10 if you buy now!


