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What is the Purpose of Cities? Liveable WL A

Cities

A place to trade (especially food)
A place of safety
... With a source of clean water

agglomeration of people
... a place to live, work and play

an amalgam of residential, commercial, retail, ind
re, transport and open spaces, green spaces
)lace of business, busyness and peaceful
lic 24 hour city living
niodiversity to flourish —




Urban Futures

Servicing our Cities @

ngineers need to provide

... a source of clean water

... energy (gas, electricity ... even fuel)
... telecommunications

.. removal of wastewater (sewage)
removal of storm water (drainage)
emoval of solid waste

et lighting

/ of means to move around (we
ains, rollerblad
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Alternative Underground Thinking

Urban qutures

Waste water Clean water  Electricity Telephone

ace placement under
in Geneva (1972)

Near surface placement in
pathway in Barcelona (1992)



Alternative Underground Thinking

Liveable : :
Cities " Urban Futures

Electricity cables. Waste.  Communications. Electricity cables Waste Communicatian

District heating. Gas

District heating
Districticooing

District cooling. Clean water.  Sewage.  Storm water. Gas. Cleanwater Stormwater Sewage



Urban Futures —
Urban Futures
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How do we plan, design and construct for the future?
... the big debate is about sustainability, or resilience

Sustainability is about putting in place now solutions that will
yield a positive rather than negative future legacy
... and we are investing our limited resources today

... we want to make sure they are good investments

2ssential underlying question is: .
ustainable are these engineering solutions
er inevitably is:
ow the future develog




VlSlO n Urb‘an I-:utures

To test the resilience of actions being taken today (today’
olutions’) in the name of sustainability




Dimensions
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Fortress World y

The UK divides into two
groups: an authoritarian
elite who live in

Interconnected, protected
enclaves (‘gated
communities’) controlling
access to resources, and
an impoverished majority
outside
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Competitive, open markets drive UK
development.

Materialism and individualism spread
as core human values, whereas
social and environmental concerns
are secondary
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Policy Reform

Strong government policies and
some changes in consumer
behaviour emerge to support

environmental and social
consciousness.
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~ Sustainability S

An ethos of ‘one planet living’
pervades, facilitating a shared vision
for a more sustained quality of life,
now and in the future
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The Urban
Futures Method

Solution, intended benefit

Urban F:utures

New
Sustainability
Paradigm

Market
Forces

Fortress
World

Policy
Reform
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Analysis
Methodology

Urban F:utures

Implement
Robust
Solutio_ns

Solutions Necessary Analysis in Implement
and Intended 2 conditions Four Vulnerable
Benefits Scenarios Solutions

Adapt
Solutions



Urban Futures -
Urban Futures
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DESIGNING RESILIENT CITIES So we have some answer to:
A guide to good practice ‘how sustainable are these
OR Lombard, M Leach, COF Rogers and the Uen Futres Tearn engineering solutions?”

P and its blocking answer:
‘it depends on how the future
develops”

Yet the greatest value is |
thinking about the intenc
benefits of our engine
solutions and the ¢
necessar




Birmingham aims to create a leading green city for a better life

) (

Environmental

)

o T
Significantly reduced levels of fuel N
poverty i
; s Low carbon enargy generation
Increased average life-axpectancy Reduced carbon emissions
Lower energy costs Increasad decentralised energy, low h
carbon energy generation and supply
More efficient, well-insulated buildings Reducad energy demand
Fuel security Alternative enargy and fuel sources
vy
Better management of city waste:
Significantly better air quality improved reuse, recycling, and
comvarsion inta fuelfenergy

Mare efficient, affordable
transport

Better public transport options

Batter cyclimg and walking options

Improved natural environmeant

Resilient, sustainable communites

Effectively planned and managed )
ecosystam service

A

Adaptation to exiremsa weather and future

climate impacts

e

Green Living
Spaces Plan

Climate Change
Adaptation

Action Plan

/

Enabling smarter and greener citizens

),

Planning Framework and Policy




Birmingham aims to create a leading green city for a better life

I Significantly reducad levels of fuel

Better quality of life
Increased average life-expectancy

Lower energy Costs

Mare efficient, well-insulated buildings

Fuel security

improved reuse, recycling, and
comearsion into fuslieneargy

——

I Betier management of city waste:

More efficient, affordable
transport

I Significantly better air quality
I Better cycling and walking options I

Planning Framework and F

Spaces Plan
. . Effectively plannad and managed
I
Climate Change

Adaptation to exireme weather and future Adaptation
climate impacts Action Plan
o

Enabling smarter and greener citizens



Mini-Stern Review

Ini Stern Review
Birmingham
tre for Low-Carbon Futures

How might Birmingham reach its
ambitious carbon reduction targets
— 60% reduction (from 1990 levels)
by 2027 — effectively?

What are the options?

How will they be received?

The UK'’s carbon targets:

» 34% reduction by 2022
» 50% reduction by 2027
» 80% reduction by 2050

The Economics of
Low Carbon Cities

A Mini-Stern Review for Birmingham
and the Wider Urban Area

ardy Gouldson, Niall ICerr, Carrado Topd,
Ellie Dasidrs, Johan IQylerstiema, Richard Feams.

c :

4.. s g e UNIVERSITYOF
y :é:'...z:rw, wvu-rvua.!s THE UNIVERSITY of ok ESEI'.'.'..'.'.’.'."' BIRMINGHAM



% Emissions

1240

100

=l

&

40

20

LIgUINc L. BAascl IS 9l Sullalysis oL Pricc

_ Effects, Grid Decarbonisation and
Cost Effective, Cost Neutral and
Realistic Potential
Bazeline emizsions
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Mini-Stern Review

Cost Effective

Mini wind turbines (5kW) with FIT

Reduced heating for washing
machines

Electronic products

ICT products

Integrated digital TVs

Reduced standby consumption
Reduce household heating by 1 C
A++ rated cold appliances

A rated ovens

Efficient lighting

Top 10 Measures — Domestic

Carbon Effective

Reduce household heating by 1 C
Solid wall insulation

Pre-1976 house cavity wall insulation
Electronic products

Ground Source Heat Pump with
Renewable Heat Incentives (RHI)

Air source heat pumps

ICT products

Efficient lighting

Solar water heating with RHI
Glazing - single to new

Cost effective — Cost neutral
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Liveable Cities Vision

To identify and test radical engineering interventions
that will lead to low carbon, resource secure
future cities in which societal wellbeing is prioritised.

This will be achieved by
- envisioning 80%-reduced-carbon resource-secure cities,

- working back from there to explore what’s stopping us
getting there,

- creating the necessary engineering solutions, and

- proving the concept of a viable and socially acceptable
alternative future.
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Research Process

Describe
current BACKCAST and ID barriers Synthesis of
cities ’ | emergent and

Envision a future
liveable city

directed visions

Develop radical
solutions and
engineering
strategies

/

Test solutions

Case Studies: and strategies Assess impacts

Birmingham,
Lancaster, /
Southampton,
etc.




Implementation of the Findings Yo
Liveable

Cities

Once we know what we should be doing in terms of radical
engineering, it is necessary ...

... to form an engineering strategy and

... provide a pathway to implementation

This means aligning finance, policy, regulation and governance

... It allows us to work out how we could make it happen
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Novel Business Models ,4@&@
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The defining issue is “Who pays? Who benefits?”
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Novel Business Models f ‘F@g_ﬁ o
'build
The defining issue is “Who pays? Who benefits?”
\We need to explore values, not costs.

S0, how taking water as example, what if ...

« \Water is considered a human right
... everyone is allocated 50 litres/day

* (Responsible) water usage beyond that is charged as today
... S0 between 50 and 150 litres/day

(Irresponsible) water usage beyond that is charged at te
es the rate that is charged today

.. SO more than 150 litres/day

delivers equity, resource security, beh
eduction, profits ...




' Lessons for Future Thinking ™
‘avedile/ Urban Futures

Cities”

W e

“‘When dealing with the far future, predictions (or projections,
or forecasts) will be wrong — the question is: how wrong?”

Scenarios avoid this problem, in one of two ways:

« Extreme-yet-plausible scenarios define the boundaries of
the space occupied by possible future worlds
— gives confidence that we will end up somewhere
between where we are now and these extremes
... the Urban Futures approach

spirational scenarios in which we achieve certain goal
— e.g. carbon reduction, resource security, well
... the Liveable Cities approach

requires policy, governance, r
odels to ali







