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Thanks to Jonathon Porritt...
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...for being the catalyst behind the “Less is a Four-Letter
Word” initiative 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



  

Difficulty 1: Peak Oil, Gas... everything!
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Source:
ASPO/Colin Campbell



  

Source:
US Energy Information Agency
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Source data:
Digest of UK Energy Statistics 2008
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Difficulty 2: The Scale of Energy Imports
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Difficulty 2: The Scale of Energy Imports

Source:
UK Joint Energy Security of Supply Committee



  

Difficulty 3: Climate Change
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Source:
US Oak Ridge National Laboratory



  

Difficulty 3: Climate Change
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Difficulty 4: Words
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Difficulty 5: Issues versus Principles
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Today many campaign groups focus on 'issues', and often 
exclude or to understate the importance of the principles 
that underlie the reasons why problematic activities take 
place, or why change against the prevailing world view is 
necessary. E.g.:

Growth benefits all, but some more equally than others (it 
takes $160 of global growth to create $1 of global poverty 
reduction)

It is physically impossible to run the lifestyle of the 'modern'
world using the current resource base for more than another
20 or 25 years – like it or not, change is inevitable!

Renewable energy will never provide the resources required
to run the 'modern' lifestyle today – we have to physically
contract society's demands.
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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!



  

The Purpose of Growth
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Source:
UK Sustainable Development Commission

The idea of 
economic 
growth is that 
it gives us all
more to make
us 'happier'.

Recent studies
suggest that this
is not the case,
and that fifty years
of growth at the core of our
development policy has not made us significantly happier
(and at the same time it's caused serious pollution problems).



  

Exponential Growth

The Energy Beyond Oil Project
http://www.fraw.org.uk/less/

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.



  

Where Does Growth Come From?
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In classical economics this was not a commonly asked 
question – the issue was always 'how much'.

Traditionally growth was assumed to be
produced by two things: capital and labour.

For each unit of growth labour produces
  70% of the value and capital 30%

This view was questioned in the 1960s when it was realised
that the were holes in the analysis – something else played
a part to provide the “value” of growth. By the 1980s it was 
                          realised that 30% of growth is derived from 
                          capital and labour, but 50% of the value 
                          comes from increased energy consumption, 
                          and a further 20% from energy efficiency. 



  

Growth and Climate Change
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Growth and Climate Change

Inflation adjusted oil prices:
50 years, from 1924 to 1973 – $13.81/bl.

Post-war boom, from 1949 and 1973 – $12.77/bl.
Recent 1974 to 1998 – $42.58/bl

What will the recent price rises bring?



  

The Delusion of Growth
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How Long Will It All Last?
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Source:
World Energy Council

Answer: 106 years with the dirty 'non-conventional' fuels,
               74 years without (if you're not worried about climate)



  

How Long Will It All Last?
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Source:
World Energy Council

However, if we include growth, which the R/P ratio ignores,
the answer is very different. At 2% growth, 63 or 42 years.

The answer is different if we
contract to 10% of current use
of conventional fuels and then

continue: at 1%, 120 years left;
at 2%, 370 years; and at 4%,

540 years.



  

'Limits to Growth'
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Hobbes – “Hell is a truth seen to late”

This perhaps best 
sums up the lesson 
that can be learnt 
from the Club of 
Rome's report,
“Limits to Growth”.

In terms of the whole
resource base we
are already beyond the 
capacity of the Earth to
meet our demands.

Source:
Limits to Growth: The 30 Year Update,
Meadows et. al. 2004
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DIVERSION: “Eco/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
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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.

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

stream 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



  

Examples of the Paradox
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 The UK recycles five times more 
household waste it did 12 years 
ago (31% vs. 7%), but the amount 
of household waste going to landfill 
or incineration has only decreased by
about 11% (domestic waste grew 19%).

 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.



  

More Efficient Appliances?
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EU Eco-labelling scheme
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More Efficient Appliances?

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)



  

Insulation and Embodied Energy
Lifetime energy losses vs. embodied energy in a roof space, 
per square metre, using mineral wool insulation



  

Insulation and Embodied Energy
As we add more insulation, the energy required to make
the required insulation rises proportionately.



  

Insulation and Embodied Energy
We can add these two values to produce a “net” value
(notice how the curve 'jumps up' as the thickness rises)



  

Insulation and Embodied Energy
The point where the increase in efficiency peaks will be 
the point on the curve where the level of change is equal.



  

Insulation and Embodied Energy
The 'zero return' point is where the curve stops dropping
and bottoms out – beyond this you are using more energy.



  

Insulation and Embodied Energy

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

Here's the same 'net energy' calculation for other
common insulating materials
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LIFECYCLE: Energy and 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.



  

Embodied Energy: The Big Mac®
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Dressing, 17.8g

Dried onion
1.5g, 0.08MJ, 53kJ/g

Pickles
6.6g, 0.04MJ, 6kJ/g

Lettuce
25g, 1.98MJ, 72kJ/g

Bread
66g, 2.95MJ, 45kJ/g

Cheese
13.3g, 0.64MJ, 48kJ/g

The BigMac, without inputs such as packaging and 
running the store, requires between 3.2 and 8.1 (av. 5.7)

calories per calorie of food energy delivered.

Meat
80g, 7.11MJ, 89kJ/g

The BigMac – 210g serving (UK), 493kcal/2.1MJ
Av. EE, 11.8MJ (hi 16.7, lo 6.6) = density 56kJ/g.  Inputs 1941g (inc. waste/feed)

Based upon: Energy Use in the Food Sector: A data survey,
Annika Carlsson-Kanyama, Environmental 
Strategies Research Group, 2001



  

The Environmental Impact 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



  

Home Energy Sinks
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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%



  

Save More by Using Less

        1: 21ºC av. air temp., 70ºC av. water temp. – 125GJ/yr
        2: 16ºC av. air temp., 55ºC av. water temp. – 76GJ/yr (<40%)

Roof
2%/1%

Floor
7%/3%

Drains
(hot water)
28%/18%

Doors
2%/1%

Walls
16%/7%

Windows
11%/5%

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
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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”



  

How Much Do You Consume (on average)

Energy and carbon levels recalculated for the “average” individual



  

The Potential for Reduction
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Thermal reduction +minimal insulation (½)

Localisation and de-

mechanisation (tenth)

Local cogeneration (fifth)

Eat the same energy

Use ¼ of energy to produce it

Zero waste (tenth)
30%



  

The Immediate Priority: 
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 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 to Powerdown is unavoidable
you're going to be a unhappy person – 
don't wait, start today.

Turn your thermostats down now and 
put your jumpers on! (seriously, doing 
more yourself will make you physically
fitter, but it takes time)



  

When does the
crisis begin?
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Most governments, via
trans-national groups like
the International Energy
Agency (IEA), have plans to
manage a sudden shortfall
in energy supplies – basically
it involves cutting people's
ability to consume it!

By getting ready for this 
unavoidable eventuality,
cutting your consumption
now and re-skilling will allow
you to get by more easily.



  

The Most Important Energy Source: FOOD
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Irrespective of the wider state
of our energy supplies, there
is only one, true, critical type
of energy we require; FOOD.

Sorting out your food supply,
from sourcing it, to learning
to cook it, and even growing
it, saves energy, money, and
increases the resilience of
your most critical energy
source.

The next step in the Free 
Range Network's research
on energy is, unsurprisingly,
'Energy and Food'.



  

...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/less/

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!


