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Rethinking green infrastructure

TOM ARMOUR — INTERNATIONAL FESTIVAL OF BUSINESS ARU P
SETTING THE SCENE FOR GROWTH CONFERENCE 27-06-2014
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Cities
Alive

“The natural environment underpins our
economic prosperity, health and well-being.”

UK GOVERNMENT NATURAL ENVIRONMENT WHITE PAPER — 50 YEAR VISION FOR THE NATURAL ENVIRONMENT
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Alive

“The natural environment underpins our
economic prosperity, health and well-being.”

UK GOVERNMENT NATURAL ENVIRONMENT WHITE PAPER — 50 YEAR VISION FOR THE NATURAL ENVIRONMENT



Cities
Alive

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



L
( Z
[N
oW
[a]
2
<
—
. ©
Z
L
o
w
=
2
>
o
o
| <
=
=
. <
I







, llli;jl
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a mature tree canopy
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storm water runoff by 4 to 8%’
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THE ALL LONDON GREEN GRID



2 Social Benefits:
Rethinking Urban Communities
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Social Benefits:
Rethinking Urban Communities

|

Improve physical activity
Improve mental health

Faster hospital recovery rates
Improve workplace productivity
Increase social cohesion
Reduce crime

Better childhood development




4
14
%
L
=z
Z
L
L
o
)
o
=z
<<
-l
=
o
]
(%]
—
<
14
=
Z
L
O
%2}
=z
<
>
Ll
(17
o)
(%]
©

‘Residents in greener enwronments were 3.3 tlmes
_more I|kely to take frequent physrcal exercrse
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Copenhagen: 10% more cycling “saves £12m on
healthcare’
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\ SOURCE: TONY JUNIPER —WHAT HAS NATURE EVER DONE FOR US? -
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People In greener areas reported Iower levels of
stress and higher degrees of life satrsfactron
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SOURCE: UNIVERSITY OF EXETER RESEARCH FRONM'SIOD0MH BOVER 17 YEARS _BBG{2013)
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‘Greener neighbourhoods repo
cohesion and 52% fewer crimes’
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Economic Benefits:
Urban Resource Streams

Enabling Energy and
Resource Efficiency




Economic Benefits:
Urban Resource Streams

© LATZ + PARTNE © CHRISTA PANICK
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Increase property values
. Increase land values

. Boost economic activity
Decrease demand on city
infrastructure

i
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Reduce building & heating costs
Improve chances of planning
permission

Improve tourist economy
Lower healthcare costs
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- QUEEN ELIZABETH OLYMPIC PARK © ARUP

-~ SOURCE: CABE SPACE 200




Regenerated publlc spaces ‘boosts trade by 40% and
generates S|gn|f|cant mvestment

= MANAGEMENT 2007

NEW ROAD, BRIGHTON © LANDSCAPE PROJECTS / GEHL ARCHITECTS / SHAW & SHAW
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. Make 1§
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ch, Green! :

B www.chicagotrees.net

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 Ill, 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.
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Natural_ systems should be embedded as an qual partner Wlth
other city mfrastructure
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Cities
Alive

“Cities need green in sizes S, M, L and XL
otherwise the human ecosystem is incomplete.”

GIL PENALOSA QUOTED IN ‘HAPPY CITY’ BY CHARLES MONTGOMERY (2013)
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GARDEN BRIDGE, LONDON










Planning variant B
BAF = 0.3

Green walls = 10 m2
Green roofs = 41 m?

Concrete surface = 21 m?
Vegetation = 79 m2
Mosaic paving = 100 m?

BAF = 0.3
= 25.5m?
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Vegetation = 115 m2
Mosaic paving

0.06
= 59m2
=1m2

open surface

Open soil

Current situation
BAF

Sealed surface = 140m?2

Semi-

BERLIN BIOTOPE AREA FACTOR
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MADRID RIO - SALON DE PINOS
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CAR-FREE HAMBURG 2030

© CITY OF HAMBURG
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Which of the following do you think are the most important issues facing the country at this
time? Please tick up to three. % selecting environment
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YOU.GOV SURVEY JANUARY - APRIL 2014
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more from trees

Chris Baines

Principal
Chris Baines Associates Ltd

Heygate Estate Redevelopment,
Lend Lease and the secret urban forest
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THE HEYGATE ESTATE
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INDIAN TAKE AWAY
FAST DELIVERY AALABLE

TELEPHONE 368888 OR 363777
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First building block layout and tree survey

KEY

Tree(s) of particular value/
importance

. Tree to be retained if possible/

appropriate

Tree value/retention to be reviewed/
assessed further

. Tree to be removed

Tree omitted from Lend Lease
appraisal

414 Trees on Site - Existing Condition
(based on Lend Lease’s tree study)
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Elephant Road

sed building block layout

Oakmayne Plaza
Development

Existing Trees to be retained
(including those requiring further
testing)
Signature Trees
Avenue Trees (Framework)
Street Trees (Framework)
Ornamental Feature Trees

Belts/Groups

Flowering/Fruiting Trees
Existing Trees Offsite
. Trees to be Removed

==== Site Boundary

Our technical and landscape assessment
of the trees is ongoing as part of
continuing design development to
determine which trees can be retained
from those currently identified

D

o 25 50 100m




=  Location: East of T12
View to the West (2.4m
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Location: West of T11

View to the West (2.4m)
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RIBA HY

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



RIBA HY

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.



RIBA HY
Physical activity

Liverpool
ranked sixth
— place with only
Table B: Levels of physical activity in adults 10.4% of adults

meeting

o

. . recommended
NGO EEREES
according to
Public Health
Observatory

(PHO) data.

Least active Most active
Ranking 9 8,7 6 5 4 3 2 1
Physically active adults Birmingham London  Liverpool  Manchester Bristol  Nottingham Sheffield Leeds
Newcastle
Joint place

Participation in moderate 8.9 9.9 10.4 10.5  [0X) 10.9 11.05 1.1
exercise (%)



Table C: Levels of adults with diabetes

Ranking
highest number of adults Prevalence (%) of
with diabetes adults with diabetes

Adults with diabetes
Birmingham 9 6.7

Diabetes

Sheffield 7 59

Newcastle upon Tyne 6 58

Liverpool has high levels
of diabetes ranking
eighth.

Manchester 5 56

London 4 54

Leeds and Nottingham 3,2 49
Joint place 49

Bristol 1 47

Lowest number of people
with diabetes




RIBA Y
Obesity in children

Liverpool has
B the highest
S IR TR TR Ohese children
of all the core
cities and

London

Table D: Levels of obesity amongst children
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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.

The most healthy arsas haee 20% more green space
[one fifth] than the least healthy ansas.
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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%.



RIBA HY

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.



RIBA HY

?

Where has it worked




RIBA HY

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.
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Regeneration

O

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’

O

“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

+ Social and Ervironmental Bens s




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

O

Population

Climate Change Growth and
ageing

Health & Well-
Being

Community Urbanisation and
identity and rise of mega cities

Big Data localism

Technology

- : Sustainabilit -
Post industrial y Globalisation: the

knowledge Resource
o war for talent
economy efficiency




Drivers of Growth and competitiveness

Economic Demand comes from Global economy & Economic Growth comes
Investment and expenditure by: Macro-economic through raising economic productivity
* Consumers framework and increasing economic participation
« Companies — Markets

» Government @

Economic growth performance

Feedback

Effects
. Use of .
Productivity [« > < > Population
resources
Innovation Industrial Business Human Environmental .
L . . Connectivity
& creativity structure Ownership & Mgt capital Management
Key factors
of production L 1r 17 17 17 17
Business Educational Land and Social/cultural
. . . . Governance
Environment and research physical infrastructure Ecological base
. . . . structure
& investment base infrastructure & quality of life

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



Growth is driven increasingly by networked
communities of knowledge workers

O

The Emerging Knowledge
and Social Economies

-
20th Century Qti:#'f 2|st Century
* Resource Abundance % * Resource Constraints
* Value in Transactions | * Value in Relationships
» Business Stability ’-'E'uj.ll = * Business Flux
* Well-Defined Industries !-:'“-; o * Industry Transformation
* One-Way Markets B v Two-Way Markets
* Limited Information Causes ‘%gﬁ * Information Abundance
Institutions Fmat A Community
i o\ o
i )
< '.:;: (‘I

Global Marketplace

From http://blogs.zdnet.com/Hinchcliffe




Traditional Factors of Production

O

ENTREPRENEURSHIP

J LABOUR

CAPITAL




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

_ Social
Intellectual Capital Creative

Capital Capital

IR
|




What are the implications for regeneration?

O

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

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

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

e 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.

e 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.

* |nequality is expensive: good design can save lives and money.
e Build on your strengths: exploit new opportunities.
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Case Study: Life Sciences, Edinburgh BioQuarter — targets stem cell therapies and
translational medicine.
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% edinburgh
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Economic Fundamentals

Demand side

* Growing and ageing population driving demand for healthcare.

* Advances in medical technologies/ therapies.

* New possibilities emerging from Stem Cell research.

eLarge pharma/ medical companies investing in ‘translational medicine’.
* Translating research findings into new therapies and treatments.

Supply side

e 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.
e Favourable UK legal framework for stem cell research.
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Regeneration

O

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’

O

“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
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Drivers of Growth and competitiveness

Economic Demand comes from Global economy & Economic Growth comes
Investment and expenditure by: Macro-economic through raising economic productivity
* Consumers framework and increasing economic participation
« Companies — Markets

» Government @

Economic growth performance
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resources
Innovation Industrial Business Human Environmental .
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. . . . Governance
Environment and research physical infrastructure Ecological base
. . . . structure
& investment base infrastructure & quality of life

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
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What are the implications for regeneration?

O

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

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

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

e 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.

e 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.

* |nequality is expensive: good design can save lives and money.
e Build on your strengths: exploit new opportunities.
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Case Study: Life Sciences, Edinburgh BioQuarter — targets stem cell therapies and
translational medicine.
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Economic Fundamentals

Demand side

* Growing and ageing population driving demand for healthcare.

* Advances in medical technologies/ therapies.

* New possibilities emerging from Stem Cell research.

eLarge pharma/ medical companies investing in ‘translational medicine’.
* Translating research findings into new therapies and treatments.

Supply side

e 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.
e Favourable UK legal framework for stem cell research.




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

Wi

~ . edinburgh

NHts
L

Queens Medical Research Institute (QMRI) with 650 researchers working on

projects related to inflammation, cardiovascular disease and reproductive i i ol el i e
health.

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

The Scottish Centre for Regenerative Medicine - 230 researchers Brain and Body institute 500 researchers in
working on stem cells and regenerative therapies. neuroscience, neurology and psychology.
The BioQuarter - a three-story multiple occupancy building for life Royal Hospital for Sick Children, a 600-bed paediatric facility

science companies from start-ups to major international businesses

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




2. edinburgh

g




Case Study:
Tourism

Loch Lomond




loch lomond shores

shop., eat, play — nmaturally

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.
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loch lomond shores

shop., eat, play — naturally

LOCH LOMOND
Gateway Centre
Jenners
Shopping Mall
CarPark v Boat Berthing

P ¥ Loch Cruises &
3 Water Bus

Boat & The Boardwalk
Trailer Park p
Weodlafid % jlsiCattating

Meadow L} ¥ Loch Lomend
' Balloch Castl
& Walk v | . & Country Park SEA LIFE Aquarium

Cycle Racks

Fun Fair

4

Drumkinnon . Dragon Den Playpark
Bay v
Woodland . The Beach
Walk
. BBQ Area

£ s v Historic Steam
v ’ Winchhouse

Duncan Mills Memorial
— . Slipway, Boat Launch &
tHEANES 7] ' : Ranger Services

P Historic Vessel,
X|= 2 ] L Ly ' Maid of the Loch
Disabled Accommodation
Parent & Child Parking Tijgos v a ’ Bike Hire
rking : ! .
Bus Stop
P Coach ! ’ ; Canoe, Pedal &
Parking ! p £ Motor Boat Hire
CarPark 3 . ;

ATt ; ' g Car Parking

Drumkinnon Wood 2 i ; Information
CarPark e i 5 '
P

Picnic Area
. Refreshments
Overspill
CarPark ‘ Restaurant

P welz Water Activity Base

Woodland Walk
Balloch Balloch
Train Station




loch lomond shores

shop, eat, play — mnmaturallsy
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shop, eat, play — naturally
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Belatedly argues the case
for green infrastructure ............ 1]

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

Atlantic Gateway
From data to delivery

Green infrastructure
engineering!

Beyond valuation

Funding green
infrastructure
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Our vision is to get ‘more from trees’
to help make Merseyside and North
Cheshire one of the best places in the
country to live.
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Opp 1 - Atlantic Gateway Parklands

| want to see the Atlantic Gateway go from being a brilliant concept to a transforming reality.
( George Osborne - 23 June 2014)

\ fem ey
B A TR
Pl

A N\

\
TR

ATLANTIC

GATEWAY

The Landscape
for Prosperity




Opp 2 - Data - Design - Delivery

Mental Health Conditions Hospitalised Prevalence

Z

300 -

2 8 & 8

g

R*=0.3213

10%

200%

30%

A0% 50% b0%
Green infrastructure cover

70%  BO%

90%  100%

o Y’
THE MERSEY
FOREST




Western Approaches - tree planting connecting pedestrian, cycleway, rail and road
approaches from the west to West Float and East Float. Bidston and Birkenhead North
Stations, and the M53 are key approaches and arrival points into Wirral Waters,
Wallasey and North Birkenhead

_—] West Float
.= and Peel ITC |

= —

Parkinson (2

Urbon ._I(_--_.:.__-|: & mosigrplonn: ng



_.F
i

|"-'
& o
i
L= i
i E
T —
I
L]

A

-

e "“ﬁnm L111

i

APy
. -
7 2
= oy

- il

H]!i ||“






Opp 3 - Gl Engineering

EvapOtmnspiratiOn

Run—-off

"

Water uptake

me intercepted
water is
back into the air,
il
roots is transpired
surrounding air).

©

Tree roots draw up
e
Some of this is then
transpired back into
the atmosphere.

Vi ﬁ-ﬁ:ﬁ;ﬁ;mmz
impending the flow

- of water. This means
— Iessmng_
- L

u a

Riparian woods and floodplains

These provide areas that
peak flows and where ri s""”down
ithout damaging property. flood




Natural England Research Report NERRO57
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Is it worth 1t?

Building natural value for sustainable economic development
The green infrastructure valuation toolkit user guide




Result for Green Streets Wirral
Waters

e Contribution to GVA - for ,.
Wirral Waters the toolkit :E\%S?tiiifﬁ”ﬁﬁigaﬂfn
identified value of £12.7m

& Flood Alleviation
M 4 Health & Well-being

W5 Land & Property Vplues

m 7 Labour Productivity

 Wider economic benefit - For
Wirral Waters the toolkit
identified value of £16.7m

M 8 Tourism
10 Biodiversity

11 Land management




Opp 4 - Beyond Valuation!

* Gl increasing Land value -
encourages investment
i “H 7)) }:(1’2 —1)
generally and allows sites FE =1 +

to more easily be brought I:HPli’l — HP&J’EJI
forward for development.

 Reducing the time to ", CF
development - bringing NPV —Z
forward the date at which =0 (1+r)

Income is received.



Opp 5 - Getting resources

Green Infrastructure

€ ATLANTIC
| GATEWAY

A catalyst for innovation and

The Guide to Multi-Benefit Cohesion economic growth
Policy Investments in Nature
and Green Infrastructure

speae\fentﬂ'hegms ! -
enVIfonmentreglonal a Fusioe £
ecommendations
e L v * pollcy evelopment
) =S -green mfrasHucture
Atlantic Gateway = [EEH '"“'E',abfee'éﬁi,',ts%emsg
Parklands . |

The Landscape for Prosperity

ATLANTIC ARUP

Version 1.0 — Juneiq f,'o"f s June 2013



Don’t forget jobs in green infrastructure
sector too

Green Infrastructure Jobs in the | e
North West S

%

A Draft Report by
Regeneris Consulting i




“To change is to change twice”

Luc de Brabandere - Ecole Centrale Paris

The Challenge: Changing Twice

AN
'%'l_,
3 Vision -
o a new
perception
I of the world
S,

Time
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