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The “unsinkable” Titanic struck an iceberg 
in 1912 and sank. 1523 people died.



The Titanic was well-provided with 
hairdressing facilities  

“First, second and third class passengers could take 
advantage of the two barber shops; which were built 

with automatic hair drying appliances.”
http://www.titanic-facts.com/titanic-manifest.htmviewed 10 Aug 2009

http://www.hairselect.com/1912.htm
viewed 14 Aug 2009

http://en.wikipedia.org/wiki/File:Leopold_Karl_Walter_
Graf_von_Kalckreuth_001.jpg viewed 14 Aug 2009



If you are on the Titanic, is it better 
to avoid the iceberg, 

or to have a nice hair-do?

Molly Brown
http://www.titanic-facts.com/passengers-on-
the-titanic.html viewed 10 Aug 2009

http://ice.ec.gc.ca/app/WsvPageDsp.cfm?Lang=eng&lnid=3&ScndLvl=yes&ID=11001
Viewed 10 Aug 2009



So are we on the Titanic?

http://www.titanic-whitestarships.com/Bow%20of%20Titanic-enhanced.jpg Viewed 18 Aug 2009



The 
passenger 
list

http://ahoy.tk-
jk.net/ImagesJan20_2007/Titanic
/800Titanic_1.jpg



Assume we have 
a bacterium that 
doubles every 
minute and we 
put it in a bottle 
at 11:00 am.

How long will it 
be before the 
bottle is half full?



This is the 
position at 
11.58am

Where’s the 
problem?



Even if we had three 
extra empty bottles 
available at this point 
the time to fill all the 
bottles is only two 
minutes more.

At 11.59am the 
bottle is half full, but 
one minute later it is 
completely full.

This is the problem of exponential growth and 
resources extraction, the basis of modern 

economics. When it goes wrong it happens fast.



“In 1650, it would have 
taken 250 years to double 
the human population, but 
at present the population 
is expected to triple in the 
48 least developed 
countries, and to double in 
many more nations, by 
2050.”

Du Nann Winter D. and Koger
S.M., 2003, The Psychology of 
Environmental Problems,
Psychology Press, p.8

The elephant in 
the room…?

http://www.prominentpeaks.org.uk/images/elephant_in_the_room.jpg
viewed 14 August 2009
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The question is, are we the bugs in the bottle?



The problem is that we only have the one bottle (or ship).

http://www.seoco.co.uk/blog/wp-content/uploads/2008/02/ii_earth_in_space.gif viewed  18 Aug 2009



The 
ship’s 
stores

http://images.google.co.nz/imgres?img
url=http://www.titanicitems.com/image
s/coal.JPG&imgrefurl=http://www.titani
citems.com/coal.htm&usg=__zz1GJk0
K-
7ANIxJtlqJqqWn6Y8Y=&h=353&w=33
5&sz=87&hl=en&start=13&um=1&tbni
d=-
6LCx83ZNr7DAM:&tbnh=121&tbnw=1
15&prev=/images%3Fq%3Dtitanic%2
Bcoal%26hl%3Den%26rlz%3D1T4GZ
HZ_enNZ243NZ244%26sa%3DG%26
um%3D1



from: http://www.peakoil.net/

Some resources are already under stress

2007



Can we continue to have a growing population 
using more and more finite resources?



The Limits to Growth 
was published in 
1972. It used early 
computer modelling 
to show that global 
society would 
collapse around 2050 
because of lack of 
resources.

It was widely 
criticised.  

The Limits to Growth
A report for the Club of Rome's project on the 
predicament of mankind
by D.H. Meadows, D.L. Meadows, J. Randers 
and W.W. Behrens III (1972)
page 124 



http://www.ast
rosociety.org/
education/pub
lications/tnl/5
6/earth.html

The ultimate resource is the area of land 
available to us, but it is fixed.



Can we build a better ship?

http://www.caphorniers.cl/preussen/preussen03_b.gif

or

http://www.fuelcelltoday.com/media/image/news/
Super-eco-ship.jpg



Maybe efficiency will 
solve our problems?

The Jevons Paradox

William Jevons’ 1865 
book The Coal 
Question proposed 
the paradox that more 
efficient use of a 
resource tends to 
increase its usage. 

http://en.wikipedia.org/wiki/File:Jevons.jpeg



An F., Gordon D., He H.,Kodjak D.,Rutherford D. (2007) 
Passenger vehicle greenhouse gas and economy 
standards The International Council on Clean 
Transportation, Washington DC, July. p8

Cars are 
getting more 
efficient over 
time, even in 
Australia. By 
2016, cars in 
California will 
be nearly as 
efficient as 
cars were in 
China in 2009.



A recent project by 
the FIA Foundation 
(the FIA runs Formula 
One and other 
motorsport) seeks to 
double the fuel 
efficiency of cars by 
2050. 

The project is 
supported by the 
United Nations. 



However, the 
expected outcome 
of 50by50 is only 
to stabilise CO2
emissions from 
LDVs (light duty 
vehicles), because 
their use is 
expected to 
increase between 
now and 2050. 

This is not going to 
help us avoid the 
iceberg.



Houses can be made more efficient. This house in Freiburg has a 
3 kW pv system plus solar water heating...



http://www.solarregion.freiburg.de/solarregion/freiburg_solaranlagen_statistik.php

Even with this level of commitment solar energy only provides 
5% of Freiburg’s total energy. That’s not very much – efficiency 
must be combined with reduction



The cost of a ticket

http://www.encyclopedia-titanica.org/images/cancelled-titanic-holden-ticket.jpg



In a world ruled 
by economics 
the physical 
limits of the earth 
carry no weight.



Money can never be a 
measure of sustainability, 
as money can be 
increased.  As this table 
shows,  incomes all over 
the world have risen over 
the last 30 years.

However, what the table 
also shows is that 
although the poor have 
got richer, the rich have 
got even richer, and the 
gap between rich and 
poor has widened. 

Table from Vale R. and Vale B. (2009) Time to Eat 
the Dog? Thames and Hudson, London. p22



There is no such thing as trickle 
down sustainability

A western lifestyle is only possible 
because many people in the world 

have very little



Land area cannot be increased.
If land is the measure, rather than money, 
it is clear that if I want to have more, 
you will have to have less.

Me MeYou You



These two Thai 
farmers use the 
whole coconut – for 
food, drink, fuel and 
shelter, all done by 
hand. 

They are poor 
because we are rich.



We have to share this fixed area of land among an ever-increasing number of people; 
3 billion in 1960, 6 billion in 1999, 7 billion in 2011, but the same area of land.



OK, maybe we are on the Titanic, but the 
crew are keeping a good lookout for 
icebergs, aren’t they?

http://www.flickr.com/photos/msh-images/sets/72157607877838258/ viewed 18 Aug 2009



The economists say we are definitely not on the Titanic…

http://www.maritimequest.com/liners/titanic/photos/ship/21_titanic.jpg



...but a recent study of The Limits to 
Growth by Graham Turner of CSIRO 
states 

“…the observed historical data for 
1970-2000 most closely matches the 
simulated results of The Limits to 
Growth “standard run” scenario…

…this scenario 
results in global 
collapse before the 
middle of this 
century.”
Turner G. (2008) A comparison of The 
Limits to Growth with thirty years of 
reality Socio-Economics and the 
Environment in Discussion,  CSIRO 
Working Paper Series

http://www.encyclopedia-titanica.org/images/16-Titanic%20Sinking%20B.jpg



This is the point to 
introduce the concept 

of the Ecological 
Footprint, developed in 

Canada by 
Wackernagel and 

Rees.



The Ecological 
Footprint is the 

area of land that 
would be required 

to provide 
sustainably all of a 

society’s goods 
and services. It 

can be measured 
from the scale of 
the  individual to 

the scale of a 
whole country...



...or even to the scale of a whole planet. 



In a world without fossil fuels a fixed area of land will have 
to provide both fuel and food

The relevance of Ecological Footprint is that land is a finite resource





What is the footprint of a western lifestyle?



Service provided Hectares per person 
required to provide service

Hectares per person 
required to provide service

Household type “Typical” – of UK households “ Keen” – based on living in 
low/zero energy house

Energy use in the home 0.607 0.059

Fabric (embodied energy) 0.113 0.064

Water 0.006 0.002

Total for “building” 0.726 0.125

Fabric of infrastructure 0.932 0.932

Land use and ecology 0.324 0.292

Total for “neighbourhood’ 1.256 1.224

Transport 0.564 0.168

Waste 0.575 0.336

Food 1.486 1.096

Consumer items 0.783 0.627

Total for “behaviour” 3.408 2.227

TOTAL 5.390 3.576



Footprint –
buildings

Few buildings claimed 
as “sustainable” deal 
in quantitative 
assessments, such as 
footprints



There are a lot of 
empty gestures…

“The turbines are 
expected to produce 
between 11 and 15 
percent of the total 
electrical consumption 
of the building.”

http://www.worldarchitecturenews.com/index.
php?fuseaction=wanappln.projectview&uploa
d_id=935



People worry about the embodied energy used to make houses. 

New Zealand houses are mostly made from wood



A house of wood locks 
up carbon but over its life 
its embodied energy is 
not very significant
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Over the life of a house the energy embodied in the 
materials is not as significant as the energy to run the 
house and its lights and appliances.

But what happens if a “real” sustainable material like 
straw bale is used?

Photo: Carmeny Field



House type Embodied 
energy GJ

Operating 
energy 50 years 
GJ

Life-cycle energy 
50 years GJ

Footprint 
ha/annum

100m2 house 
timber frame 
brick veneer

264 1700 1964 0.29

100m2 house 
straw bale

185 1650 1635 0.27

100m2 house
straw stabilised
adobe block

234 1700 1934 0.29

200m2 house 
timber frame 
brick veneer

461 3450 3911 0.58

200m2 house 
straw bale

349 3300 3749 0.56

200m2 house
straw stabilised
adobe block

418 3450 3868 0.57



A small house reduces footprint significantly.
Alternative materials make almost no difference. 
A smaller house means money is available for energy generating 
equipment, such as used on these plusenergie houses in 
Freiburg.



1992 Sheffield, R-10 roof, R-5 walls, triple 
glazing, £5000/house under state housing 
budget, 90% heating saving over Code

1993 Southwell, 95% measured reduction in total non-
renewable energy use, autonomous for water and 
waste treatment, cost same as normal house

1998 Hockerton Housing Project, measured zero fossil fuel 
energy, autonomous water and waste treatment, 
renewably powered shared car, food grown on site

High mass, high insulation 
UK examples
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Life-cycle energy is embodied energy (EE) and operating energy (OE) combined.
The high mass, high insulation zero energy solution out performs the lightweight 
energy saving house (Melbourne Green Home).



Waiheke Island, insulation double Code, 
double low-e glazing, solar water heating, zero 
heating, self-built

Waiheke Island,  insulation, part double glazing, solar 
water heating, 1.8kW PV, 1000kWh/annum bought in

Waiheke Island, 3.6kW PV on existing 
house, net zero energy

Three 
lightweight NZ
examples, all 
water and waste 
autonomous
(temperatures 
fluctuate within 
comfort band)



http://www2.mercedes-
benz.co.nz/content/newzealand/mpc/mpc_newzealand_website/en/home_mpc/passengercars/home/new_cars/models/c-
class/s204.html viewed 18 Aug 2009

But because a solar power system costs as much as a new 
Mercedes, most of us cannot, or choose not to, afford to do it. 
However, we could if we had smaller houses…



House type 
meeting UK 
2000 
Regulations

Footprint life-
cycle house 
energy 
ha/annum

Footprint 
energy 
production 
ha/annum

Footprint 
food grown 
ha/annum

Total 
footprint 
for 
categories 
considered

Cost 
GBP

Single 
storey 
200m2

0.29 0 minus 0.02 0.27 140,000

Single 
storey 
100m2

0.22 minus 0.05 minus 0.06 0.11 118,000

Two storey 
200m2

0.29 0 minus 0.06 0.23 140,000

Two storey 
100m2

0.22 minus 0.05 minus 0.07 0.10 118,000

Having a small house frees money for pv panels. It also 
means more land around the house for growing food, which 
can also reduce footprint.



The number of 
people living in 
a house also 
has a 
significant 
impact on its 
overall footprint 
because more 
resources are 
shared. The 
house size and 
area/person are 
critical.



http://www.beaconpathway.co.nz/existing-homes/article/why_we_need_to_improve_our_existing_homes viewed 18 Aug 2009

The other problem is we don’t build new sustainable 
homes fast enough for them to make much difference 
before we hit the iceberg…



www.iaacblog.com/emerge
ntcities/?p=22 

http://stevenmblog.files.wordpres
s.com/2009/04/ecocity-
topper1.jpg

There is not 
the time or 
the resources 
to rebuild the 
world as 
“eco-cities”



Our current house is 
70 years old and 
uninsulated (apart from 
Pinex linings). 
Because we burn 
wood and are careful 
energy users the 
house meets German 
Passiv Haus standards 
for overall energy use 
(10kWh/m2 for non-
renewable energy)

It is how you live and 
not what you live in 
that is critical



But many existing suburbs can be made more sustainable 
with local food growing and renewable energy equipment.



In Auckland suburban densities of 18 houses per hectare (550m2 per 
house) are shown to be the optimum for the five sustainability indicators of  
domestic energy, transport (based on car travel), carbon sequestration 
home vegetable growing, and waste disposal.

Ghosh S, Vale R and Vale B (2007) ‘Metrics of Local Environmental Sustainability’ Local Environment, 12 (4), p.371

Sandringham
Road study block



Total green is 
1.95 ha/person

Total red and 
green is 5.65 
ha/person

Each rectangle 
represents 0.05 ha

Personal Footprint Collective Footprint

Domestic 
energy  
18% EF 
and 
housing  
nearly 3%



Footprint – transport

When it comes to transport some footprints are more equal 
than others... http://gnews.com/titanic-3d-confirmed-by-avatar-director-cameron-03201019061503/



PUBLIC TRANSPORT

Cargo-passenger liner 0.015
Electric commuter train in NZ 0.59
Trolleybus in NZ 0.87
1950s steam express train (full) 1.12
Boeing 747 (full) 1.25
Cruise ship 3.00
City bus (diesel) 3.50

PRIVATE TRANSPORT

An average 1.6 litre car (one person) 3.19
An average Australian 4.0 litre car 4.43
An average SUV (Toyota Landcruiser) 6.48

Ships can be very efficient, and fairly inefficient , as shown in 
this table of fuel consumption in MJ per passenger kilometre



When the land footprint of transport is measured, there can be 
huge differences, even for forms of transport that are “carbon-
neutral”. This rape seed can be turned into diesel fuel.



Area of land to travel 10,000km 
using fuels based on plants

Ethanol motorcycle 1,000m2

Ethanol car   5,000m2

Diesel car   10,000m2



Fuel Land ha
Vegetable oil (for diesel) 300,000 
Ethanol (for petrol) 750,000

Total 1,050,000
NZ has 2,400,000 Ha of farmland.

Land area in hectares to grow 
vehicle fuels to replace current  NZ 
consumption. 



Modern society is so 
much more efficient than 
we used to be in the 
past…

Area of land to travel 
10,000km using fuels 
based on plants

Diesel car 10,000m2…

Horse 7,700m2



What about alternative vehicles?

Vegetable oil and ethanol are fuels for conventional vehicles...



Modern society is so 
much more efficient than 
we used to be in the 
past…

…this Detroit Electric of 
1912 had a range of only 
100 miles (160 km).

http://www.econogics.com/ev/detroad1.jpg



The brand-new “Leaf” electric car from Nissan has a range 
of 100 miles (160 km)



Electric vehicles are 
good. But cycling and 
walking to work and 
school are even 
better…



…though it all depends on what you eat



http://www.titanic-titanic.com/pic/menu_3.gif

The ship’s menu



A cyclist who eats burgers would cause less damage to the 
environment if he shared a ride with a friend in a Honda Insight.

1.5 MJ 
per 
person-
km

1.24 MJ 
per 
person-
km



Energy can be converted to footprint because of the land it 
takes to grow energy, such as wood, in a sustainable way



The emissions that result from operating our homes, 
and from our transport are very small in comparison 
with the emissions that come from the global food

system
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All food requires energy 
for its production, not 
only to grow the crop, 
but to process it, 
package it, transport it 
and sell it. A 700 gram 
loaf has an energy 
content of approx 7.2 MJ 
when you eat it, but it 
takes 14.5 MJ to 
produce it. 

When we eat, we are 
eating oil.



But according to BP, world oil reserves will last less 
than 40 years. How will we eat when the oil is gone?



The more processed and packaged food is, the 
more damaging it is to the environment .



We need to make as much of our food as possible 
at home, from locally grown ingredients and we can 

even grow food on our buildings.



Making your own bread uses less energy.  
Commercial baking uses 4.35 MJ for a 700 gram loaf. 

Making bread at home uses only 1.5 MJ.



In the future we 
will need land 
for food and 
fuels

Khunying Kanita Lekhakula
ed., 1996, The 
‘Personaility’ of Thailand, 
Darnsutha Press Co. Ltd., 
Bangkok, pp.57

picture from www.transrapid.de



A food and energy system in New Zealand



Unseen food – how do we feed our pets?

Chihuahua 0.28 ha
Scottish terrier 0.42 ha
Border collie 0.84 ha
Alsatian 1.10 ha

Smart Fortwo Coupe 0.12 ha
Volkswagen Golf 0.19 ha
Holden Commodore 0.28 ha
Toyota Landcruiser 0.41 ha 

= http://tarmacphil
osopher.files.wo
rdpress.com/20
08/02/2008-
smart-fortwo-
pure.jpg



http://www.holden.co.nz/vehicle/calais/v-series/

=



http://www.hummerguy.net/wp-content/HumveeSoldier.jpg

Which is worse for 
the planet? 

(a clue, it’s not the Humvee...)
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Source: IPCC WG I – Jan 2001

BRANZ

There is another problem coming from current lifestyle…



A NASA survey revealed 
Antarctica lost more ice 
through melting than it 
gained from snowfall

http://www.nasa.gov/vision/earth/environm
ent/ice_sheets.html

More 
melting 
means 
more 
icebergs….



It’s up to all of us in the west to save the Titanic 
and what is needed is action, not hairdressing

http://www.inkcinct.com.au/Web/CARTOONS/2008/2008-621--why-the-Titanic-sank.gif



But we will all have to work together to make the ship go, 
as we see in Peter Sellers’ 1969 film The Magic Christian.

http://smartpei.typepad.com/robert_patersons_weblog/images/slaves4.jpg



...and for the other half of the audience...

http://airlineinsider
sblog.com/wp-
content/uploads/2
009/05/aircraft-
cabin-or-galley-
slave-cabin.jpg



http://www.iisg.nl/landsberger/hj.html

And now it’s over to you. Good luck.

“Make the motherland green – it is everybody’s 
responsibility to take good care of trees.” 1973

“Strive to collect scrap metal and other waste 
materials!” Early 1970s


