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Gaia Hypothesis: The earth is a self-regulating environment. All the
living organisms and the inorganic material of the planet are part of a
dynamic system that regulates the conditions to support life.



If the Gaia Hypothesis tells us anything, it is that
we should consider the whole system, not just
the parts – everything is interconnected, and
focusing on one element or issue can have dire
and unforeseen consequences…



Survival and the City

• The health and wellbeing of individuals, communities, 
cities and societies depends critically upon :-

- the vital ecosystem services provided by ecological 
processes within the biosphere which support and 
sustain life

- The ecological and carbon footprint of a city is 
many times its size

- Direct (and indirect) resource requirements are 
huge and increasing rapidly worldwide

• Designing the sustainable city

- the ultimate “wicked problem”



The “Wicked Problem”

• Originally proposed by Rittel and Webber

• City design and planning problems are “wicked”

- messy, circular, aggressive

- “tame” problems can be resolved (e.g. maths, chess or 
puzzle solving)

• Wicked problems have incomplete, contradictory and changing 
requirements

- solutions are difficult to recognise / reconcile with

- Many complex interdependencies

- Solving one aspect of a “wicked 
problem” may reveal or create 
other, even more complex, 
problems



The four defining characteristics of a
wicked problem

• The problem is not understood until after formulation of a 
solution

• Stakeholders have radically different world views and different 
frames for understanding the problem

• Constraints and resources to solve
the problem change over time

• The problem is never solved

Source:  Jeff Conklin, Wicked Problems & Social Complexity, Wiley



Focusing on single issues can lead to:

• Imbalance

• Missed opportunities

• Highly perverse outcomes



• Beware the law of unintended consequences, for example:

• Cities designed for car ownership

• Social implications of high density housing

• Summertime overheating

• Flood resilience

• Acoustic performance

• Indoor air quality/Health 

problems

• No IAQ regulations

• c1900 about 50 materials

(mostly natural)

• Now over 50,000 compounds and chemicals

Avoiding perverse outcomes



Can existing cities be made sustainable?

• If cities have been designed for cars they remain dependent 
upon them

- c.f. Florence and Birmingham or 
Cumbernauld

- Social dislocation

- Absence of walkable streets/
communities

- Poor access to green space / nature

• Many existing cities at major risk from climate change impacts

- Rising sea levels

- Increasing temperatures and heat island effects

- Severe weather effects (e.g. New Orleans)

• Can the metabolism of the city be changed from linear to circular?



The “metabolism” of a city

• Cities have a linear metabolism which converts inputs (water, 
fuel, timber, food, goods etc) into waste outputs (gaseous, solid 
and liquid)

- e.g. sewage

• Sustainable Cities must become “living machines” with a circular
metabolism  which substantially reduces final waste streams by 
converting waste outputs into valuable inputs for farming and 
energy production

- mimics the metabolism of natural systems



Addressing the challenge of delivering a
sustainable city

Requires
• A willingness (and desire) by a large group of individuals to 

change their mindsets and behaviours

- by those in involved in masterplanning, designing and 
delivery

- by the future inhabitants
- e.g. car dependence

• We will not solve the problem by continuing to think and act in 
ways that created the problem.

• A ‘whole system’ (holistic) approach is 
essential

- vital to optimise the entire system, 
not just parts



The Scale of the Challenge
• City Population Growth

• Number of cities / population

Year World Living in Cities
Population

1900 1.5 billion 15%
2000 6.0 billion 47% world population, 80% Europe

Year Population

1900 4 cities circa 1 Million
2000 200 cities 1 Million

100 cities 1-10 Million
20 cities over 10 Million

• Cities occupy 2% of the world’s land space 
BUT utilise 75% of its resources



Source: NASA JPL



Source: NASA JPL

San Fernando Valley, California



500 million cars in 2000

5 billion cars in 2050



Learning the lessons from the past

• There is much of value that we can learn from our 
historic cities

- built on a human scale

- created for walking

- vibrant, convivial

- in harmony with the surrounding 
natural environment



Smart Growth and New Urbanism

• We advocate the regeneration and growth of our towns and cities, 
based on :-

- Creation of walkable communities and public transport 
infrastructures

- Land use which enhances the natural environment, 
ecosystem and biodiversity and provides locally sourced food

- Mixed use developments with a range of housing types / 
tenures

- Vibrant and diverse street culture

- Crime (and fear of crime) designed-out

• “Whole System” based approach

- circular rather than linear resource use
- active (and real) community engagement 

in the masterplanning process



Great Streets



Walkable



Quality Transportation



Local Food



Local Ecology



Water Management and SUDS



Refurbishment and New Buildings
• Exemplary standards of Energy Efficiency and 

effective use of renewable energy sources



• Requires a clear vision and shared 
definition of project success

• Is unique for every project

• Cannot be addressed through a ‘broad 
brush’ or single issue approach

• Can only be fully realised through 
collaborative engagement

• Helps manage risk and adds value

• Is based on whole-systems thinking S
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Genuine Sustainability:



Utopia or Dystopia?



“We shape our buildings and afterwards our buildings 
shape us” – Winston Churchill



Intelligent Systemic thinking

• Looking for synergistic solutions which address and resolve multiple problems 
and issues simultaneously 

• Working within the constraints of natural systems, whilst fully exploiting the 
opportunities offered by nature to ventilate, heat, cool and illuminate our 
buildings. Our approach:-

• Delivers huge social, human, 
environmental  and economic 
benefits

• Optimises the whole system by 
designing out waste and 
improving efficiency

• Allows us to “do more with less” 
by tunnelling through cost barriers

Inbuilt - Managing Risk and Adding Value
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