
CAN WE FUTURE PROOF OUR CITIES?



THE PLANET IS NOT 
INANIMATE. IT IS A LIVING 
ORGANISM. THE EARTH, ITS 
ROCKS, OCEANS, 
ATMOSPHERE AND ALL 
LIVING THINGS ARE ONE 
GREAT ORGANISM. A 
COHERENT HOLISTIC SYSTEM 
OF LIFE, SELF-REGULATING, 
SELF-CHANGING.

JAMES LOVELOCK, GAIA

Future Proofing  Cities

Presenter
Presentation Notes
When Lovelock spoke of his ‘living organism’ he was ridiculed.  Yet today we are sensing the changes affecting us such as global warming. Some species will adapt, some won’t. Humanity marches on.
In today’s globalized world, cities no longer stand apart as islands. They are the nexus of commerce, tied together in a vast web of communication and transport, cities are concentrations of energy in a global field.
In a real sense, the world is completely urbanised.



SUSTAINABLE DEVELOPMENT

‘Sustainable development is not an 
option that will go away – sustainable 
development is the only way forward’

Rhodri Morgan Previous First Minister for Wales

Presenter
Presentation Notes
The main goal of the National Assembly and the WDA as it was  - success of SD through increased and long-term prosperity spread across Wales. A sustainable economy – lead to life improvements. One key way to meet the aspirations of sustainable development is through high quality design



URBAN POPULATIONS: SOME FACTS
15-50%

1800 – 2 cities with a 
population of over 1 million –
London and Peking

By 1990 – the world’s largest 
100 cities accommodated 540 
million

2015- world’s urban population 
3.94 billion

Europe – population > 739 million 
74% urban

UK urban population > 53 million

Presenter
Presentation Notes
In one century, global urban populations expanded from 15-50% of the total
There has been a profound change in the size of cities, their resource use and the environmental impact associated
Compared with historic settlements, they are open to the outside world, dependent on fossil fuels and have a transport infrastructure far beyond their boundaries.
74% Europeans live in urban areas
Top Picture Ginza province of China
Bottom	London
Researchers from the School of Biological Sciences at Royal Holloway discovered that people who have a history of living in more populated regions are more likely to have a genetic variant which gives them a resistance to diseases such as tuberculosis and leprosy. 
Poor sanitation and high population densities provided an ideal breeding ground for the spread of disease in ancient cities. 
Past exposure to pathogens led to disease resistance spreading through populations because ancestors passed it on to their descendants, the scientists said. Dr Ian Barnes, one of the researchers, said: "This seems to be an elegant example of evolution in action. 
"It flags up the importance of a very recent aspect of our evolution as a species, the development of cities as a selective force. It could also help to explain some of the differences we observe in disease resistance around the world." 
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Presentation Notes
Mexico city is a case in point. In 1900  its population was 340,000 - it is now home to some 21 million people and over 4 million cars and has the dubious distinction of being one of the largest and most polluted cities on earth.
Estimates suggest that Mexico City will grow to some 30 million by 2025.



Global Distribution of Population

Presenter
Presentation Notes
The distribution of population across the globe is very uneven, as also is the distribution of rates of change. Population growth rates are highest in Africa but are still high in South America, Asia and Oceania. In Europe and North America, growth rates are much more modest.
Rapid population growth places enormous pressure on the environment, through such factors as food needs, building of more settlements, creation of more waste materials, generation of more pollution, greater loss of habitat and changes in land use.
However, the population/environment equation is not simple, because some of the most serious pollution problems and highest levels of energy use are concentrated in areas with high population densities (Asia and Europe), not necessarily in areas with high population growth rates (Africa and South America).



• Cities consume more 
than three-quarters 
of the world’s energy 
and at least three-
quarters of global 
pollution

• At least 600 
million people 
already live in life-
threatening urban 
environments

Presenter
Presentation Notes
A WWF report in 1998 suggests that since 1975 33% of the natural world has been destroyed while supplying cities with resources and receiving waste by-products

Global economic growth is closely associated with urbanisation and over the last 50 years, both have increased.The growth of modern urban economies usually results in the demand on the natural capital as well as the discharges of waste into local and global environments.



FACTORS LEADING TO URBAN GROWTH
• National economic 

development
• Economic globalisation
• Expansion of urban-

centred transport 
systems

• Migration from rural        
areas, seeking better 
employment and 
services
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Presentation Notes
1950 – most of the world’s workforce was employed in agriculture. By 1990, most worked in service industries

Until recently, China prevented rural-urban migrations by issuing passports restricting movement. Having abandoned this policy recently, China is urbanising faster than any other country in history

Athens
Dhaka



The Metabolism of Cities: Linear Metabolism

Source: Sustainable Cities
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Presentation Notes
Traditionally, cities have operated in a Linear fashion, consuming and polluting at a high rate. The linear model is unsustainable. Food items are imported into cites, consumed and discharged. Waste products are discharged regardless of their incompatibility to the natural environment



The Metabolism of Cities: Circular Metabolism

Source: Sustainable Cities

Presenter
Presentation Notes
The circular metabolism sees every output discharged as an input which renews and sustains continuity of the cycle. The whole system relies upon a ‘chain of mutual benefit’

Take for instance water. In the UK around 400 litres/person/day are consumed on average. Not only that but abstraction many miles away from cities has caused the destruction of river habitats and fisheries.  Not only do we need to consider how we make use of grey water but urban sewage systems can contributed to sustainability. The fertility taken away from farms growing mono-crops is not always returned to the land – the loop remains open. Sewage contains potash, nitrates and phosphates which can all be returned to the land

Energy conservation – Bulk of the world’s energy is consumed in cities and transporting people and goods to and from cities. Energy efficiency can reduce fuel bills, create jobs, reduce global emissions. Electricity is just 34% efficient, but combined heat and power is around 80%. Instead of wasting heat, capture and redistribute it through heating systems – Botanical Gardens



THE CHALLENGE…

How do we balance human activity with current resources?



DEFINITIONS: SUSTAINABLE CITIES

• ‘a means by which environmental impacts can be reduced 
and allows society to live more lightly on the land’

• ‘cities that meet the goals of sustainable development’

• ‘communities and lifestyles that incorporate ecology and 
more ecologically responsible forms of living and 
settlement’

• ‘another term for green urbanism’
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Myth or reality




Social
objectives

Economic
objectives

Environmental 
objectives

Local
National
Global

politics

Peace and security

Institutional/administrative
arrangements

Cultural
values

P

P P
F

F  Full integration

P  partial integration

The Systems of Sustainable Development

Source: Dalal-Clayton et al (1994)
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At the heart of the concept is the belief that social, economic and environmental objectives should be complementary and interdependent in the development process. SD requires policy changes in many sectors and coherence between them. It entails balancing the three objectives of society – the 3 pillars of SD- integrating them wherever  possible, through mutually supportive policies and practices, and making trade-offs where it is not.
This includes taking into account the impact of present decisions on the options of future generations. However, SD has often been mistakenly interpreted in a narrow sense as an environmental issue. This ignores the power and utility of the concept in its integration of economic and social development in the context of high quality environmental management. It is understandable then, that the concept of SD presents a challenge to communicate.  Source: Dalal-Clayton et al (1994)



DEVELOPMENT
The view from DEFRA…

‘Development which 
attracts a lot of 
people should be 
concentrated in or on 
the edge of existing 
towns or suburban 
centres, ...

...or be within areas which 
are or can be well served 
by public transport. 
Higher density housing 
should be encouraged 
within easy walking 
distance of these centres.’

Presenter
Presentation Notes
Some brown field sites have a high ecological value and/or provide an open space (valued by residents), in a densely built-up urban environment. The ‘value’ of the brown field site should therefore be considered in any decision to redevelop.
Once an appropriate site has been chosen it is important to ensure that the
development is making the best use of the available site, and that urban spaces (in particular) are well designed. Creating quality urban spaces that people enjoy living and working in and which will stand the test of time, requires considerable skill.
Some pointers towards ‘good’ urban design are provided in the DETR Good Practice Guide By design. Some of the key aspects from this guide like grain, layout, scale, building detail, and choice of materials, have been included in this checklist as far as possible.

Top Perth
Bottom Clark green city Philippines



ENGINEERING FOR SUSTAINABILITY

• Environmentally 
conscious building

• Infrastructure 
design

• Materials and 
products

• Efficient water 
management

• Energy efficiency

Presenter
Presentation Notes
Under the umbrella of sustainable engineering, there are opportunities for environmentally conscious building and infrastructure design, safer and ecologically-friendly materials and products, economical life cycle analysis and assessment, efficient water management and supply, better ecosystem protection and a systems view of energy efficiency and renewable energy

We need to strengthen links between the built environment and green architecture.



FUTURE CONSTRUCTION

• Aim to minimise 
environmental impact 
through energy and 
resource efficiency

• Minimising non-
renewable resource 
consumption

• Enhancing natural 
environment

• Eliminating or 
minimising use of toxins

Presenter
Presentation Notes
Sustainably developed building aim to lesson their impact on the environment including the following principles. It encompasses consideration of the entire life cycle of the building, taking account of the environmental quality, functional quality and future values.



FUTURE CONSTRUCTION

• Increase density
• Make homes 

affordable
• Provide open 

spaces
• Minimise 

environmental 
impact

• Provide an 
amenable 
surroundings



BUILDING RESEARCH ESTABLISHMENT’S ENVIRONMENTAL 
ASSESSMENT METHOD (BREEAM)

• Design to minimise running costs
• Use local traditions in materials 

and design
• Ensure function and comfort 

above design statement
• Build for longevity
• Avoid non-renewable materials 

where possible

• Reduce need for transport during
demolition

• Exploit natural aspects of site
• Demolish and rebuild only when it

is not economical or practical to re-
use, adapt or extend existing          

structure
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A code for green architecture. Principles are:

2. Refurbishment and construction and tightly control all processes which produce noise, dust, vibration and waste

3. By studying site history,local micro climes and the prevailing weather conditions, solar orientation, provision of public transport and the form of the surrounding buildings

4. Make it easily maintainable by incorporating techniques and technologies for conserving energy and water and reducing emissions to land, water and air

5. Techniques indigenous to the area. Capitalise on local knowledge

6. Put the function of the building and the comfort of its occupants well before

7. Build to the appropriate quality and to last




ENVIRONMENTAL ARCHITECTURE

• Healthy interior 
environment

• Energy efficiency
• Ecologically benign 

materials
• Environmental form
• Good design

Presenter
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5 principles of env. architecture:

All measures should be taken to ensure that materials and building systems do not emit toxic substances and gases into the interior atmosphere. Clean and recycle air and plants!
Ensure the building’s use of energy is minimal
Wood sourced from sustainably managed forestry for eg
Relate the form of the building to the a harmonious relationship between the occupants and nature
Finished buildings should be well built, easy to use and beautiful………not like the Tricorn Centre in Portsmouth or Swansea Leisure Centre!



SUSTAINABLE FUTURES
• Only some 7% of the 

UK’s land area is 
urban!

• By 2020 it is 
anticipated that this 
figure will have risen 
to less than 10%.

• Problem or 
opportunity?

Presenter
Presentation Notes
Until recently, conflicting definitions have made the calculation tricky but fortunately, a huge piece of mapping work was completed last summer - the UK National Ecosystem Assessment (NEA). 
Five hundred experts analysed vast quantities of data and produced what they claim is the first coherent body of evidence about the state of Britain's natural environment.
Having looked at all the information, they calculated that "6.8% of the UK's land area is now classified as urban" (a definition that includes rural development and roads, by the way). 
The urban landscape accounts for 10.6% of England, 1.9% of Scotland, 3.6% of Northern Ireland and 4.1% of Wales.
Put another way, that means almost 93% of the UK is not urban. But even that isn't the end of the story because urban is not the same as built on. 
In urban England, for example, the researchers found that just over half the land (54%) in our towns and cities is greenspace - parks, allotments, sports pitches and so on.
Furthermore, domestic gardens account for another 18% of urban land use; rivers, canals, lakes and reservoirs an additional 6.6%.




2030 2020 2000 1980 1950

Australia 91.9 90.6 87.2 85.8 77

China 60.3 53.2 35.8 19.6 13

France 82.9 80.2 75.8 73.3 55.2

Greenland 88.4 86.5 81.6 76.1 49

Pakistan 49.8 42.7 33.1 28.1 17.5

Thailand 45.8 38.9 31.1 26.8 16.5

United 
Kingdom

92.2 91.1 89.4 87.9 79

Urban Population as a Percentage of total Population
(Selected Countries) 

World Resource Institute Accessed 28th November 2016
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Presentation Notes
Since 1950 there has been a huge worldwide increase in the percentage of population living within cities. The trend shows no sign of stopping - for the next 20 years, the flow of people is predicted to continue soaring. 
Some commentators believe this move to urban living is good for the environment because of denser housing and greater use of public transport. Studies have shown city dwellers on four continents have smaller carbon footprints than their countries' national averages.
In 1950, the population living in UK cities was 79% - already a large figure - but one which is set to rise to 92.2% by 2030. Elsewhere, China's percentage rose from 13% to 40.4% between the years 1950-2005, and is predicted to rise to 60.3% by 2030. With so many migrating from rural areas, what does this mean for Chinese agriculture and its domestic food security? In all likelihood, it will look more like the UK - importing an increasing proportion of its food with the wealth generated by its urban industry and commerce.
But it's Botswana that has experienced the largest influx. Next year, 61.2% of its population are expected to live in urban areas, yet back in 1950 only 2.7% of Botswanans lived in cities.



Future proofing cities

What is the 
challenge?

Can we 
identify the 

cause?

Provide an 
assessmentSolution!

feedback

Presenter
Presentation Notes
China’s vision  		Hong Kong slum city

Shambles Square Manchester	Swansea



URBAN DESIGN

• Towns an cities have 
always been 
dynamic, changing 
social and economic 
conditions

• Inner city ghettos 
and disenfranchised 
citizens

• Urban renaissance

Presenter
Presentation Notes
So why are we facing such problems in the beginning of the new millennium? 

Speed of change
In the late 20th century, cities changed rapidly.Industries closed, depopulation occurred, public infrastructure investment was cut – resulting in increased economic and social disparity. Failing educational and welfare institutions – manifested in disillusionment and violent public disorder. Lord Rogers encouraged urban regeneration founded on principles of design excellence, economic strength, environmental responsibility, good governance and social well-being. 

create sustainable city environments and enduring places of beauty that transform our everyday lives. Urban design draws together the many strands of place-making, environmental stewardship, social equity and economic viability into the creation of places with distinct beauty and identity



URBAN DESIGN ACCORDING TO FRANCIS 
TIBBAULD

• Places more important than 
buildings

• Learn from past

• Uses and activities must be mixed

• Human scale imperative

• Freedom of pedestrians important

• Accessibility for all

• Clear and legible

• Robust built environment

• Control scale and rate of change in 
cities

• All the above needs to come 
together to form a rich, attractive 
and enjoyable public realm

Presenter
Presentation Notes
Human scale and freedom of pedestrians is important. Towns and cities are about human contact so accessibility for everyone is paramount. Built environments need to be clear and legible so that people know where they are. The built environment needs to be long lasting, sustainable and flexible and we need to be sensitive in controlling the rate and scale of change in our cities
Francis Tibbauld urban designers London



URBAN DESIGN

Urban design is thus derived from, but transcends, 
the disciplines of planning and transport, 
architecture, development economics, landscape 
design and engineering.

Key attributes when designing cities for the future!



CITIES ……..LIKE FORESTS PERHAPS?

• Greening the city
• Air cleansers
• Psychological well-being
• Restoring, replenishing and nurturing urban ecology

Presenter
Presentation Notes
Ecological architect William McDonough wondered whether cities could function as forests do. Turning it around, he argued that nature could be good for cities.Cities should be looked at differently. Instead of simply seeing concrete, building and transport forms, look more closely and you will see that nature does exist on cities and in fact cities are embedded within a natural setting.  Greening the city could provide assistance for human ailments.



FUTURE CITIES.......?

Climate change is one of the great global challenges of our  
time… our ability ultimately [is] to achieve a

(Excerpt ‘Declaration of Leaders Meeting of Major Economies on Energy 
Security and Climate Change’, G8 Summit, Hokkaido, Japan 9 July 2008)

long-term global goal [that] 
will depend on affordable, 
new, more advanced, and 
innovative technologies, 
infrastructure, and practices 
that transform the way we 
live, produce and use energy, 
and manage land.

Presenter
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The divergence of opinion voiced in recent climate change debates and its expected (and unexpected) consequences, fuel public confusion over the issues. Equally puzzling are visual perceptions of how the natural landscape and built environment is physically changing around us. During the G8 Summit, artists Robert Graves and Didier Madoc-Jones searched for images to illustrate the debates. They found surprisingly, very few. The visual language of climate change and technological innovation was presented in dry scientific motifs of graphs, maps and data projections. Yet the artists’ own travels around the world had brought them face-to-face with monumental structures that instilled a strange beauty of their own, from giant solar panels in Spain to thermal chimneys in Australia. While technological advances allow us to harness and harvest wind, solar and wave energy, Graves and Madoc-Jones recognized the potential of emerging physical landmarks on redefining geographical and political borders. How conceivable is it to imagine a shift in economic power whereby solar panels in West Africa become the principal energy source for Western European markets?



...AND FROM LOVELOCK...

Meanwhile climate change progresses remorselessly, now driven 
by feedbacks from the Earth as well as our increases in emissions 
and land use. There is no tipping point; we are sliding down a 
bumpy slope that grows ever steeper to the future hot world. 

(James Lovelock from ‘A Final Warning: The Vanishing Face of Gaia’ 2009)

Presenter
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Future Washinton



Paris was one of the first modern cities to introduce trees

Looking back...

Presenter
Presentation Notes
Planting of trees, shrubs and flowers improves the beauty of a city.Plants provide for different needs in different locations. Trees provide shade that reduces the need for air conditioning. City sounds can also be blocked by trees and shrubs. Habitats are also provided for wildlife.
Street trees were first used in Europe in the 18Cen. In many cities today trees are considered an essential element of the urban visual scene, and major cities have large tree-planting programmes.



...today

... and tomorrow?



Central Park, New York

Presenter
Presentation Notes
The urban system of New York. This is largely an artificial system in which flows of energy and materials are heavily controlled for human purposes. The urban system interacts with the natural environmental systems of the area: the atmosphere, hydrosphere, lithosphere and biosphere.



We no longer live in a civilisation………..but in a mobilisation of 
natural resources, people and products

So what now, what are the challenges for our future cities?

Energy

Food and water

Climate

Natural environment

Risk

Future Proofing Cities...

Presenter
Presentation Notes
Creation of out-of-town residential, industrial and cultural areas – areas that are highly inefficient. 

Half of all journeys in urban areas are less than 5km long and a third are less than 3km (http://europa.eu.int/comm/transport

Planning restriction can help protect rural areas and increasing urban density, reduce the need for a car



FUTURE PROOFING CITIES
Agenda for change

• Developing future proofed urban 
strategies 

• Unlocking and aligning finance –
including climate finance – for 
future proofing

• Undertaking urban risk 
diagnostics

• Strengthening the capacity of 
urban governance, planning, and 
delivery systems

• Improving the data and evidence 
underpinning city decision 
making

• Additional research and improved 
guidance

• Identifying risks to existing and 
planned investment portfolios

Source: Atkins 2013



FUTURE PROOFING CITIES

Drawing from one challenge as identified in 
the Atkins Report, offer key areas of concern 
preventing cities from achieving a sustainable 
future. 
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