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Sustainability

• Is a systemic concept, relating to the continuity of economic, 
social, institutional and environmental aspects of human 
society. 

• It is intended to be a means of configuring civilization and 
human activity so that society, its members and its economies 
are able to meet their needs and express their greatest 
potential in the present, while preserving biodiversity and 
natural ecosystems, and planning and acting for the ability to 
maintain these ideals in a very long term. 

• Sustainability affects every level of organization, from the local 
neighbourhood to the entire planet. 

http://en.wikipedia.org/wiki/Civilization
http://en.wikipedia.org/wiki/Society
http://en.wikipedia.org/wiki/Biodiversity
http://en.wikipedia.org/wiki/Ecosystem
http://en.wikipedia.org/wiki/Earth
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Central problem
• The central problem of sustainability is whether the human life 

support system on earth can continue indefinitely, or whether it
is changing the world in radical ways that will fail. 

• The one part of the issue that is not complicated is that physical 
system growth in nature (explosive developmental change) is a 
transitional phase of development for any natural system and is 
itself quite unsustainable. 

• How mankind will transform its economic growth system 
into a sustainable approach to living on a delicate planet is 
presently unknown and in some circles in considerable 
doubt. 
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Common definitions
• Put in qualitative terms, sustainability seeks to provide the best 

outcomes for both the human and natural environments both 
now, and into the indefinite future. 

• The 1987 Brundtland Report, defined sustainable development
as development "meeting the needs of the present generation 
without compromising the ability of future generations to meet 
their needs." 

• This is very much like the seventh generation philosophy of the 
Native American Iroquois Confederacy. Chiefs were charged 
with bearing in mind the effects of their actions on their 
descendants for seven generations. 

http://en.wikipedia.org/wiki/Brundtland_Report
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Seventh_generation
http://en.wikipedia.org/wiki/Native_Americans_in_the_United_States
http://en.wikipedia.org/wiki/Iroquois
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Principles
• a number of common principles are embedded in most charters or action 

programmes to achieve sustainable development, sustainability or
sustainable prosperity. dealing cautiously with risk, uncertainty and 
irreversibility; 

• ensuring appropriate valuation, appreciation and restoration of nature; 
• integration of environmental, social and economic goals in policies 

and activities; 
• equal opportunity and community participation/Sustainable 

community; 
• conservation of biodiversity and ecological integrity; 
• ensuring inter-generational equity; 
• recognizing the global dimension; 
• a commitment to best practice; 
• no net loss of human capital or natural capital; 
• the principle of continuous improvement; and 
• the need for good governance. 

http://en.wikipedia.org/wiki/Irreversibility
http://en.wikipedia.org/wiki/Restoration
http://en.wikipedia.org/w/index.php?title=Community_participation&action=edit
http://en.wikipedia.org/wiki/Sustainable_community
http://en.wikipedia.org/wiki/Sustainable_community
http://en.wikipedia.org/wiki/Sustainable_community
http://en.wikipedia.org/wiki/Biodiversity
http://en.wikipedia.org/wiki/Ecological_integrity
http://en.wikipedia.org/wiki/Best_practice
http://en.wikipedia.org/wiki/Human_capital
http://en.wikipedia.org/wiki/Natural_capital
http://en.wikipedia.org/wiki/Continuous_improvement
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....as a ratio
• Sustainability definition as a ratio

• Sustainability Index = Emergy Yield Ratio/Environmental Loading Ratio

• Sustainability Index = {EYR}/{ELR}

• The numerator is called "emergy" and is spelled with an "m". It is an abbreviation of 
the term, "embodied energy", i.e. "embodied energy". The numerator is not "energy 
yield ratio" which is different. 

http://en.wikipedia.org/wiki/Emergy
http://en.wikipedia.org/wiki/Embodied_energy
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Science and Engineering

• While scientists explore nature in order to discover general 
principles, engineers apply established principles drawn 
from mathematics and science in order to develop 
economical solutions to technical problems.

• The work of engineers is the link between perceived social 
needs and commercial applications. 

http://en.wikipedia.org/wiki/Scientist
http://en.wikipedia.org/wiki/Discover
http://en.wikipedia.org/wiki/Principles
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“Ecological Footprint (c. 1960 CE – 2005 CE)
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The Future

Illusion
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Precondition for Sustainability:

Understanding
Transport System

Behavior
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Man: 6 – 8  Million  years as a biped on the globe
..the only mode we are really familiar with



13

150 years ago the transportsystem changed
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Evolution of travel speed – a big jump in scale in one 
instant of time on the scale of evolution of man

6 – 8 Million years 200 years

Fascination by escalating speed in a moment
of history of manking – and effortless at the
same time

This was to much for all 
professional Disciplines the
politicians and the Society 
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Transport infrastucture

Transport infrastructure for Cities was for
Millenia the public space for pedestrian and
carts and some kinds of canals.

This was changed in the 19th century by the
intruduction of trams, the railways and in the
20th century the fundamental change was made
with the car orientated infrastructure.

In the 20th century we have optimised the
Transport infrastructure for mechanical modes
but destroyed the human city.
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Traditional „Problem solving measure“ :the Car 
infrastructure

Car infrastructure
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Urban sprawl

The Car City ...Monofunction Housing
Urban Sprawl
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..and the compelling effect

The inevitable Effect: Congestion
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Causes of misunderstanding:The Myth of 
growing Mobility

Motorisation

Number of trips
per person

and day

Motor car trips

Increasing
Motorisation –
Increasing Mobility
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Only a shift of trips from one mode to an 
other occur

Constant number of trips per person and day

Pedestrians, cyclists
and public transport
Keep urban structures 
and urban bussiness
alive

Motorisation

Number of trips
per person

and day

Motor car trips
destroy the urban
space

Reality
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Data

Only if we change the structures (in the right way) 
the data will change (into the promised direction)

Data

Behavior

STRUCTURESSTRUCTURES
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Eisenstadt, 10.000 Inhabitants
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Conclusion. Mobility

There is no „Growth of Mobility“
in the System

Only a Shift from one mode to 
others is happening and can
happen
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2. Cause: Time Saving from Speed Increase

All decisions for Investments
for faster Transport are based

on the assuption of Time Saving
by increasing Speed

If this would be real – societies
having fast Transport Systems

must have
PLENTY OF TIME



25

Increasing speed increase only the Distance!
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...and this change the settlement structures 
fundamentally !

The city around 1900 (horse tramway) The city around 1950 (tramway)

The city of  today (car orientated)

Increasing
speed

Increasing
Distance
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Conclusion

In Transport no time Saving
is possible by increasing
travel speed.

If speed is increased the travel
time in the system remain the
same but the distances are
increased – the structure will
change
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It is not only the measured time – it is the 
time perceived!

S
ub

je
ct

iv
e 

w
ei

gh
tin

g 
fa

ct
or

 p
er

ce
pt

io
n 

of
  t

im
e

Distance to public transport stop

Education

Commuting

Leisure

The effective
Time is not
the measured
Time

...it is the
perceived
TimePhysics

Human behaviour
Human reality



30

Empirical facts
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When the car spread into the urban space
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Inventions from last evolutionary level have effects 
on lowest and most powerful levels of our behaviour!

Source: Die Spaltung des Weltbilds, R. Riedl, 1985

Invention
of Car

Energetic level
= contact with
human being

Changes of:
•Values
•Structures
•Cultures

Power

1

1020-30
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Evolution – Degeneration

A new species appear :
the motor car user
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If pedestrians would behave in the same manner like 
car drivers.....
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2.12.03

This is the „Congestion Problem“ !?
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Searching for Parking
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The „Parking Problem“
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The real experiment

The real experiment
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parking at home destroy the opportunities for all 
other sustainable modes and destroy the city

Home

+ Parking

Working + Parking

Shopping + Parking

Recreation + Parking

Loss of
urban

activities

Acceptance function of cars Acceptance function of public transport

No chance for
Public transport
Cities etc.

Parking at home

Human habitat is
spoiled
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If we don´t learn from the past we have no 
chance in the future

Modal split in Germany 1950-2000
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Effects of Cheap Energy for Mobility:

Effect of External Energy on Population Density
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Limits to Growth

Club of Rome

Future Outlook 1971
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Measures

If we want other data
If we want an other behaviour
we have to change structures, 

•Physical Structures
•Financial Structures
•Organisation Structures
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Necessary change in the transport infrastructure for a 
sustainable city

Housing and ...

Akzeptanzverteilung
für Aktivitäten

Akzeptanzverteilung für
Öffentlichen Verkehr und Auto

Parking

PT - Stop

+

+ work
+ shopping
+ leisure etc

Distance between  all human activities and parked cars
must be at least as long as to the public transport stop!

Habitat for
People 
and their 
activities
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Conclusion

There is only one speed for the sustainable future
of the cities:

The pedestrian speed as basic speed
and for big cities public transport

and for rare occasion cars or motorcycles

There is only one scale for sustainable future
of cities:

The human scale
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First step

Thank you very
much for
your kind
Attention!
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