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Green infrastructure is essential 

WILDFOWL & WETLAND TRUST, LONDON WETLAND CENTRE 
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UNITED NATIONS - POPULATION DIVISION OF THE DEPARTMENT OF ECONOMIC AND SOCIAL AFFAIRS (2010) 

World population 1950 - 2050 



‘OXFLOOD’ – ANNUAL FLOOD LOSSES SET TO REACH £1BN 

Extreme weather events | natural disasters | flooding | rising 
sea levels | drought heat | loss of biodiversity | deterioration 
of water and soil quality | food security 

©
 T

H
E

 IN
D

E
P

E
N

D
E

N
T 

| A
LE

X 
JO

H
N

S
O

N
 



PLACE DE LA REPUBLIQUE, PARIS 
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Place de la Republique, Paris POMPIDOU CENTRE, PARIS 
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HAMMARBY SJÖSTAD, SWEDEN 

Creating balance using urban ecosystems 
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“The natural environment underpins our  
economic prosperity, health and well-being.” 
UK GOVERNMENT NATURAL ENVIRONMENT WHITE PAPER – 50 YEAR VISION FOR THE NATURAL ENVIRONMENT 

S S M L XL 
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Creating balance using urban ecosystems 
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“The natural environment underpins our  
economic prosperity, health and well-being.” 
UK GOVERNMENT NATURAL ENVIRONMENT WHITE PAPER – 50 YEAR VISION FOR THE NATURAL ENVIRONMENT 

S S M L XL 



Many cities have lost their natural systems – as rivers have 
been buried or culverted and open space, urban planting, 
trees and habitats are lost through development  

Our city parks, open spaces, urban woodland, green streets, 
squares and public realm, gardens and roofs - rivers, streams 
waterways and sustainable drainage form essential ‘natural 
systems’ 

• Vital for climate proofing our cities 

• Providing buffers from extreme weather conditions 

• Purifying water, soil and air from pollution 

• Providing healthy and liveable environments 

 
 

 
 



Environmental  Social & 
Economic Benefits 

Environmental, social & economic benefits 
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Enabling Long-Term 
Climate Resilience 

Creating Smart and 
Connected Landscapes 

Fostering Urban 
Biodiversity 

Environmental Benefits: 
Smart and Resilient Environments 1 



Environmental Benefits: 
Smart and Resilient Environments 1 

Better urban microclimate 
Reduce heat island effect 
Improve air quality 
Reduce flood risk 
Improve water quality 
Improve biodiversity 
Reduce ambient noise 
Reduce atmospheric carbon dioxide 
Store carbon 



‘Green streets can cut pollution by 30%’ 
SOURCE: MARK KINVER BBC NEW S  SCIENCE – ENVIRONMENT  2012 
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‘Surface temperature reduced by 13°C under  
a mature tree canopy’ 

SOURCE: SE GILL, JF HANDLEY, AR ENNOS, S PAULEIT – ADAPTING CITIES FOR CLIMATE CHANGE (2007) 
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‘Existing urban green can slow down and reduce  
storm water runoff  by 4 to 8%’ 

SOURCE: HERRERA ENVIRONMENTAL CONSULTANTS, THE EFFECTS  OF  TREES ON STORM WATER RUNOFF (2008) 
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LAND SURFACE TEMPERATURE DIFFERENCES ACROSS GREATER LONDON 

©
 A

R
U

P
 | 

U
K

 S
P

A
C

E
 A

G
E

N
C

Y
 



 

 

THE ALL LONDON GREEN GRID 
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Social Benefits: 
Rethinking Urban Communities 2 

Encouraging Healthy and  
Sustainable Lifestyles 

Supporting Urban 
Communities 

Investing in  
Liveable Spaces 

MADRID RIO 



Social Benefits: 
Rethinking Urban Communities 2 

Improve physical activity 
Improve mental health 
Faster hospital recovery rates 
Improve workplace productivity  
Increase social cohesion   
Reduce crime   
Better childhood development 

MADRID RIO 



‘Residents in greener environments were 3.3 times 
more likely to take frequent physical exercise’ 

FORESTRY COMMISSION, THE CASE FOR TREES IN DEVELOPMENT & THE URBAN ENVIRONMENT (2010) 
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Copenhagen: 10% more cycling ‘saves £12m on 
healthcare’ 

SOURCE: TONY JUNIPER – WHAT HAS  NATURE EVER  DONE FOR US? 



People in greener areas reported ‘lower levels of 
stress and higher degrees of life satisfaction’ 

SOURCE: UNIVERSITY OF EXETER RESEARCH FROM 5,000 HOUSEHOLDS OVER 17 YEARS  - BBC (2013) 

 
 



‘Greener neighbourhoods report better social 
cohesion and 52% fewer crimes’ 

SOURCE: AGGRESSION &VIOLENCE IN THE  INNER CITY:- DOES VEGETATION REDUCE CRIME?   
- F. E. KUO AND W. C. SULLIVAN, ( 2001) 
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Economic Benefits: 
Urban Resource Streams 3 

Integrating Urban Food 

Renewing Urban Spaces 

Enabling Energy and 
Resource Efficiency 

LANDSCHAFTSPARK, DUISBURG NORD - 



 
 

Economic Benefits: 
Urban Resource Streams 3 

Increase property values 
Increase land values 
Boost economic activity 
Decrease demand on city 
infrastructure 
Reduce building & heating costs  
Improve chances of planning 
permission 
Improve tourist economy 
Lower healthcare costs 
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LANDSCHAFTSPARK, DUISBURG NORD - 



Green spaces ‘can save NHS £2.1 billion’ 
SOURCE: BBC NEWS 2013 QUOTING SUE HOLDEN WOODLAND TRUST CHIEF EXECUTIVE  
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‘City trees raise property values by 5-18%’ 
SOURCE: CABE SPACE 2005 
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Regenerated public spaces ‘boosts trade by 40% and 
generates significant investment’ 

SOURCE: DEFRA AND ASSOCIATION OF TOWN CENTRE MANAGEMENT 2007 
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I-TREE VALUE OF CHICAGO’S URBAN FOREST 
 
Number of trees = 33 600 000 
Canopy cover = 17.2% of area 
Air pollution removal = 754 tons / year ($6.4m/ year) 
Carbon storage = 716 000 tons ($14.8m) 
Carbon sequestration = removes 25 200 tons of carbon/year ($521 000/ year) 
Building energy reduction = $360 000 / year 
Structural value (cost of replacement) = $2.3bn 
 
SOURCE NOWAK, DJ, HOEHN III, RE CRANE, DE STEVENS, JC AND FISHER, CL (2010) 
ASSESSING URBAN FOREST EFFECTS AND VALUES – CHIGACO’S URBAN FOREST UNITED 
STATES DEPARTMENT OF AGRICULTURE FOREST SERVICE DELAWARE. 



Natural systems should be embedded as an equal partner with 
other city infrastructure 

CENTRAL PARK NEW YORK 



“Cities need green in sizes S, M, L and XL 
otherwise the human ecosystem is incomplete.” 
GIL PEÑALOSA QUOTED IN ‘HAPPY CITY’ BY CHARLES MONTGOMERY (2013) 

S S M L XL 



CAIXA FORUM, MADRID 
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TRITON HOUSE LONDON 
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BOSCO-VERTICALE, MILAN  
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THE HIGH LINE, NEW YORK 
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THE LOWLINE, NEW YORK 
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XL XL 
GARDEN BRIDGE, LONDON 
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 BILBAO: SPAIN - FLOOD RESILIENCE AT S, M, L, XL 
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PLACE DE LA REPUBLIQUE, PARIS 
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Port de Prince, Berlin BERLIN BIOTOPE AREA FACTOR 
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 QUEEN ELIZABETH OLYMPIC PARK, LONDON 
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CHEONGGYECHEON RIVER, SEOUL, SOUTH KOREA 
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CHEONGGYECHEON RIVER, SEOUL 
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  MADRID RIO - SALÓN DE PINOS 
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CAR-FREE HAMBURG 2030 
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Cities Alive - Summary 

BERLIN 
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HAMMARBY SJÖSTAD, SWEDEN 

1 – Green infrastructure is essential 



QUEEN ELIZABETH OLYMPIC PARK 
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2 –Multifunctional design approaches 
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3 – Creative use of city space 

THE HIGH LINE NEW YORK 



4 –Measure value, evaluate & monitor 

MELBOURNE ITREE SURVEY 



GREEN NET – GRAZ AUSTRIA 
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5 – Integrated delivery 
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YOU.GOV SURVEY JANUARY - APRIL 2014 



full report from www.arup.com 
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Heygate Estate Redevelopment,  

Lend Lease and the secret urban forest 
 

  
 



THE HEYGATE ESTATE  
Elephant and Castle 
 
 
 
 
 
 
 
 

An URBAN FOREST 
A LIVING LEGACY 
and a 
GROWING INVESTMENT 



 

CENTRAL 
LONDON 



 

Heygate Estate 
Elephant & Castle 



 





NEGATIVE 
IMAGE 

Negative 
image  



HEYGATE ESTATE occupied 1973 to 2006 

40 years of growth 



 

4° TEMPERATURE  
RISE BY 2080 
 
MUCH MORE FLASH FLOODING 
 
 
INCREASING 
GREEN INFRASTRUCTURE 
CAN COUNTER 
THE EFFECT 
 
BIGGEST TREES HAVE  
GREATEST IMPACT 
 



 



 

LEND LEASE  
DEVELOPMENT STRATEGY 
 
 
•REDESIGNED LAYOUT 
•PHASING 
•SKILLED SITE MANAGEMENT 
•USE OF FELLED TIMBER 
•INNOVATIVE TECHNOLOGY 
 



       First building block layout and tree survey 
 



Revised building block layout  



 







TREES and UTILITIES 

(From Stal, 2007) 







LIVING LABORATORY 



THANKS FOR LISTENING 
 
 
 
 
 
 
 
 
chris.baines@blueyonder.co.uk 
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The value of quality green infrastructure 

 
  

 



 
 The Value of Green 

Infrastructure 
 
 
 
 
Anna Scott-Marshall 
RIBA 
 



Why? 

• Walking trips have fallen by 27% over the last 15 
years 

• Local Authorities have responsibility to join up health 
policy with other strategies around housing, planning 
and transport infrastructure 

• Adults should undertake 150 minutes of exercise per 
week 

• Study showed that people with access to large 
attractive public spaces were 50% more likely to walk 
 



Liverpool 

 
• Liverpool is the most deprived city out of the eight 

core cities and London 
 

• Life expectancy for women was the worst out of the 
eight core cities and London and second worst for 
men. 



Physical activity 
Liverpool 
ranked sixth 
place with only 
10.4% of adults 
meeting 
recommended 
exercise levels 
according to 
Public Health 
Observatory 
(PHO) data.  
 

 



Diabetes 
 
 
Liverpool has high levels 
of diabetes ranking 
eighth. 

 



Obesity in children 

Liverpool has 
the highest 
number of 
obese children 
of all the core 
cities and 
London 

 



Land Use 

Land use in the best performing 
and worst performing local 
authorities found a clear 
correlation between land use and 
health outcomes with the 
authorities with the poorest 
health outcomes had a greater 
housing density (larger area 
taken up by housing) and lower 
level of green space. 

 



Public Survey 

• RIBA YouGov survey of 1,330 people showed that: 
– 59% reported that they did not exercise enough 
– 75% of people who don’t exercise enough could be 

convinced to walk more 
– The most common changes people reported which 

would make them walk more were streets and parks 
designed to be safer and more attractive 

 
• Of the 150 people surveyed in Liverpool the highest 

number of all cities said nothing could convince them 
to walk more – 33%. 
 



Liverpool survey 

• Of the 150 people surveyed in Liverpool the highest 
number of all cities said nothing could convince them 
to walk more – 33%. 
 

• Liverpool had the second highest level of self-
reported inactivity with 61% of respondents failing to 
meet recommended levels of exercise. 
 

• For those that could be encouraged safe design was 
a clear priority. 



Where has it worked? 

 



Recommendations 

• Local Authorities should develop Healthy 
Infrastructure Action Plans to sit alongside and as 
part of the Local Plan.  

• A proportion of the Community Infrastructure Levy 
obtained from new developments should be 
redirected to fund the areas identified as necessary in 
the Healthy Infrastructure Action Plan.  

• Developers and Architects when submitting plans 
should outline within their Design and Access 
Statement how they fulfil the priorities set out in the 
Healthy Infrastructure Action Plan. 
 



Dave Anderson 
 
 
 
 

  
 

 

Head of Planning Projects 
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Competitive Regeneration! 

 
  

 



Competitive Regeneration!      

  
International Festival of Business  
Liverpool 27th June 2014 
 
 
 
Dave Anderson  
Head of Planning Projects 
Cheshire West and Chester Council   
  
 
 



I’m not trying to cause a big s-s-sensation… just 
talking about regeneration!! 



Regeneration  

Synonyms:  Renewal, revival, restoration, reanimation, rebirth, renaissance, rejuvenation,  
reinvention, recovery, recuperation, revitalisation, resuscitation.        

Near antonyms: death, expiry, extinction   

Regeneration requires improvements to quality of place: but involves much more 



 ‘The times they are a' changing’   

“Urban design is changing, and it is changing fast. Due in 
large part to environmental and climatological crises that 
are translating directly into quality of life issues, cities are 
focused on their urban landscapes as perhaps never 
before.” 
—Mark Hough, “Urbanism and the Landscape Architect ” 
(2013) 

Urban roof garden:  Toronto 



The Urban Ecosystem 

Source: Arup ‘Cities Alive’ - rethinking green infrastructure    



Successful regeneration needs to anticipate and be relevant to the 
key drivers of change in the external environment  

Climate Change 
Population 
Growth and 

ageing  
Health & Well-

Being  

Technology 
Big Data   

Community 
identity and 

localism   

Urbanisation and 
rise of mega cities  

 

Post industrial 
knowledge 
economy 

Sustainability 
Resource 
efficiency  

Globalisation: the 
war for talent 



Business
Environment 
& investment

Educational 
and research 

base

Land and 
physical 

infrastructure

Social/cultural 
infrastructure 

& quality of life
Ecological base Governance 

structure

Innovation 
& creativity

Industrial
structure

Business 
Ownership & Mgt

Human 
capital

Environmental 
Management

Productivity Use of 
resources Population

Economic growth performance

Global economy &
Macro-economic 

framework

Connectivity

Feedback
Effects

Markets

Economic Demand comes from 
Investment and expenditure by:    
• Consumers 
• Companies  
• Government  
 

Economic Growth comes  
through raising economic productivity 
and increasing economic participation   

Economic  performance is supported by key factor conditions: Local Authorities can play a significant  
role in the supply and quality of the key factors of production 

Key factors  
of production 

Drivers of Growth and competitiveness  



Growth is driven increasingly by networked  
communities of knowledge workers    



Traditional Factors of Production   



There is a shift in the relative importance 
of factors of production  



What are the implications for regeneration?   

 Population growth and urbanisation are driving the need for high density 
city living and sustainable design solutions.  

 We need a ‘whole system’ view of regeneration that embraces economic, 
social, environmental and quality of life factors. 

 Green infrastructure is not a ‘bolt on’;  it should be a fundamental part of 
the solution,  working with the natural environment. 

 Green infrastructure can deliver a wide range of benefits: our cost models 
need to capture these. 

 Investment now will outweigh the costs of not acting. 
 Places compete for investment and talent: regeneration needs to be 

rooted in a sound business plan with a clear view about long term return 
on investment.      

 Inequality is expensive: good design can save lives and money. 
 Build on your strengths: exploit new opportunities.   
       

 



Case Study: Life Sciences, Edinburgh BioQuarter – targets stem cell therapies and 
translational medicine.   



       
 Economic Fundamentals 
 
Demand side  
 

• Growing and ageing population driving demand for healthcare. 
• Advances in medical technologies/ therapies. 
• New possibilities emerging from Stem Cell research.  
•Large pharma/ medical companies investing in ‘translational medicine’. 
• Translating research findings into new therapies and treatments. 
 
Supply side  
 
• Edinburgh’s strong history of medical research. 
• Roslin Institute home to world’s first cloned mammal: ‘Dolly’ the Sheep. 
• Co-location of Royal Infirmary and University Research and teaching facilities. 
• Favourable UK legal framework for stem cell research.           
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Head of Planning Projects 
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Source: Arup ‘Cities Alive’ - rethinking green infrastructure    
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Growth is driven increasingly by networked  
communities of knowledge workers    



Traditional Factors of Production   
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of factors of production  



What are the implications for regeneration?   

 Population growth and urbanisation are driving the need for high density 
city living and sustainable design solutions.  

 We need a ‘whole system’ view of regeneration that embraces economic, 
social, environmental and quality of life factors. 

 Green infrastructure is not a ‘bolt on’;  it should be a fundamental part of 
the solution,  working with the natural environment. 

 Green infrastructure can deliver a wide range of benefits: our cost models 
need to capture these. 

 Investment now will outweigh the costs of not acting. 
 Places compete for investment and talent: regeneration needs to be 

rooted in a sound business plan with a clear view about long term return 
on investment.      

 Inequality is expensive: good design can save lives and money. 
 Build on your strengths: exploit new opportunities.   
       

 



Case Study: Life Sciences, Edinburgh BioQuarter – targets stem cell therapies and 
translational medicine.   



       
 Economic Fundamentals 
 
Demand side  
 

• Growing and ageing population driving demand for healthcare. 
• Advances in medical technologies/ therapies. 
• New possibilities emerging from Stem Cell research.  
•Large pharma/ medical companies investing in ‘translational medicine’. 
• Translating research findings into new therapies and treatments. 
 
Supply side  
 
• Edinburgh’s strong history of medical research. 
• Roslin Institute home to world’s first cloned mammal: ‘Dolly’ the Sheep. 
• Co-location of Royal Infirmary and University Research and teaching facilities. 
• Favourable UK legal framework for stem cell research.           

 
    



Queens Medical Research Institute (QMRI) with 650 researchers working on 
projects related to inflammation, cardiovascular disease and reproductive 
health. 

Royal Hospital for Sick Children, a 600-bed paediatric facility 

Anne Rowling Regenerative Neurology Clinic – creating  new therapies 
for MS and related conditions. 

University of Edinburgh Medical School - 250 researchers and clinical 
teaching staff 

The Royal Infirmary of Edinburgh - a major 900-bed teaching hospital. 

 Brain and Body institute 500 researchers in 
neuroscience,   neurology and psychology. 

The BioQuarter - a three-story multiple occupancy building for life 
science companies from start-ups to major international businesses 

The Scottish Centre for Regenerative Medicine - 230 researchers 
working on stem cells and regenerative therapies. 





Case Study: 
Tourism  Loch Lomond 



Economic Fundamentals:  
 
Demand side:  
• Growing market for natural/ outdoors tourism; 
• Visitors looking for a broader leisure offer;  
• 7 million people passing Loch Lomond every year en route to Highlands & Islands 
• Loch Lomond underperforming average Scottish day visitor spend by 30%  
 
 
 

Supply side:  
• Site of former sand gravel quarry and silk dye works;   
• Opportunity to create a must see destination; 
• Encourage more passers by to stop, stay and spend; 
• Opportunity to use National Park designation as a branding device; 
• Link development to skills and employability training for local unemployed;    
• Build critical mass of attractions to extend visitor stay.      









KING CANUTE:  
Belatedly argues the case  
for green infrastructure …………!!!  

Thank you!       David.Anderson@cheshirewestandchester.gov.uk;   

mailto:David.Anderson@cheshirewestand


 

Q&A 
 

  

 



Dr Hugh Ellis 
 
 
 
 

  
 

 

Head of Policy 
Town and Country Planning Association 

 
The Lie of the Land 

 
  

 



Dr Hugh Ellis 
 
 
 
 

  
 



Paul Nolan 
 
 
 
 

  
 

 

Director 
The Mersey Forest 

 
The Mersey Forest – Setting The Scene For Growth 

 
  

 



Setting the Scene for 
Growth  

 
Paul Nolan  

Project Director  
The Mersey Forest  



Opportunities 
• Atlantic Gateway 
• From data to delivery 
• Green infrastructure 

engineering! 
• Beyond valuation  
• Funding green 

infrastructure 
 
 







Opp 1 - Atlantic Gateway Parklands 
I want to see the Atlantic Gateway go from being a brilliant concept to a transforming reality.  
( George Osborne – 23rd June 2014) 



Opp 2  - Data – Design - Delivery 





FDREAM  





Opp 3 -  GI Engineering 





Is it worth it? 



Result for Green Streets Wirral 
Waters 

 
• Contribution to GVA -  for 

Wirral Waters the toolkit 
identified value of £12.7m  

 
• Wider economic benefit - For 

Wirral Waters the toolkit 
identified value of £16.7m  



Opp 4 - Beyond Valuation! 
 
• GI increasing Land value - 

encourages investment 
generally and allows sites 
to more easily be brought 
forward for development. 
 

• Reducing the time to 
development – bringing 
forward the date at which 
income is received. 

 



Opp 5 – Getting resources 

 
 



Don’t forget jobs in green infrastructure 
sector too 



 
“To change is to change twice” 
 Luc de Brabandere  - Ecole Centrale Paris 

 

Vision -   
a new 
perception 
of the world 



To Change Twice 

• All of the elements are 
there 

• Challenge the barriers 
• Can we change twice? 

 



Thank 
You  



Thank you for attending 
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