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If we take an hour to equal 1,000 years, 
then four days is 100,000 years – the time 
from the origin of mankind to today 
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Sociable Green Valued 

Our factory setting is to be in a  
sociable group, supportive environment, have 

a purpose and feel secure 

People Place Purpose 
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Loneliness Hostile Rejection 

People Place Purpose 

Fear and Chronic Stress 
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The Effect of Trees on Cognitive 
Performance 
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Lin, Ying-Hsuan, et al. "Does awareness effect the restorative function and perception of street  trees?“ Cognitive 

Science 5 (2014): 906. 

Digit Span Backward Test 
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Exposure to Neighbourhood Green Space 
and Mental Health 

Beyer, Kirsten MM, et al. Int.J of environmental research and public health 11.3 (2014): 3453-3472 
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Association Between Trees, Vegetation, 
Depression and Stress 
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an observational population study. The Lancet 372(9650):pp. 1655-1660. 
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Depression Anxiety 

• The total number of cases of work related stress, depression or anxiety 

in 2015/16 was 488,000 cases, a prevalence rate of 1510 per 100,000 

workers. 

• The number of new cases was 224,000, an incidence rate of 690 per 

100,000 workers. The estimated number and rate have remained 

broadly flat for more than a decade. 

• The total number of working days lost due to this condition in 2015/16 

was 11.7 million days. This equated to an average of 23.9 days lost per 

case. Working days lost per worker showed a generally downward 

trend up to around 2009/10; since then the rate has been broadly flat. 
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Place: Green space  

moderates the effect  

of stressful events  

in children 

Nearby Nature 

A Buffer of Life 

Stress among Rural 

Children NM Wells, 

GW Evans 

Environment and 

Behavior May 

2003vol. 35 no. 

3 311-33 
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Good For Children: single sessions of 

physical activity can enhance attention and 

memory 

      After 20 minutes of sitting quietly          After 20 minutes of 

walking   

Hillman et al. (2009). Neuroscience,159, 1044-1054 



© 2015 Intelligent Health 

Nature and the Unborn Child 

High 
Blood Pressure 

in pregnant 
women increased 
by 14% for every 
300 meters away 

from green 
space 

Birth 
weight and 
baby’s head 

size were larger 
within the 500 

metres of 
green space 

1. Grazuleviciene R et al Int J Environ Res Public Health 2014 11 2958-2972 

2. Dadvand P Env Health Perspectives 120 10 
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Green Space reduces Health Inequalities 
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Chronic 

Stress 
 

Anxiety and 

depression 

Physical Inactivity 

Poor diet 

Smoking 

Alcohol 
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Chronic Stress 

Stress 

Hormones 

Physical 

Inactivity 
 

And other 

poor health 

behaviours 

Chronic Inflammation 

Mitochondria as a key component of the stress response. Manoli et al. Trends in Endocrinology and Metabolism  Vol 18 No 5 2007 
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Stress and Inactivity: Inflammation 

1. 

Increases 

visceral fat 

2. 

Damages 

healthy cells 
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Inactivity and Stress cause inflammation 

1. 

Increases 

visceral fat 

3. 

Damages 

healthy cells 

2. 

Reduces anti- 

inflammatories 
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Reducing inflammation – fat 

Visceral fat = 0.5 L Visceral fat = 1.1 L 

Visceral fat = 1.3 L Visceral fat = 1.7 L 

Visceral fat = 4.3 L Visceral fat = 4.2 L Visceral fat = 1.8 L 

Visceral fat = 1.2 L 

Variation in visceral fat 

content in men with the 

same waist circumference 
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Visceral fat reduction with exercise 
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Stress and Inactivity: inflammation 

1. 

Increases 

visceral fat 

2. 

Damages 

healthy cells 
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Chromosomes 

keep dividing 

Immune 

system is 

switched off 

until needed 

Mitochondria, 

healthy 

and active. 

Providing lots 

of energy 

Inside a healthy cell 
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‘The mitochondria is like a dynamo, 
it has to keep moving ... 

... and in the body they  

weigh as much as a car battery’ 

Prof Mike Murphy, 

MRC Mitochondrial Biology Unit Cambridge University 
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Sedentary, high fat diet and stress 

Mitochondria 

Anti- 

Oxidants Reactive 

Oxidative  

Species 

Mitochondrial DNA 

Oxidative Phosphorylation 
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Physically active, low fat and not stressed 

Mitochondria 

Oxidative Phosphorylation 

Reactive 

Oxidative  

Species 

Mitochondrial DNA 

Anti- 

Oxidants 
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Telomeres get shorter 

Epel, Elissa, et al. Can meditation slow rate of cellular aging? Cognitive stress, mindfulness, and telomeres. 

Annals of the New York Academy of Sciences 1172.1 (2009): 34-53 
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Senescence: the end of the cell 

Hezel, Aram F., Nabeel Bardeesy and 

Richard S. Maser. ‘Telomere induced 

senescence: end game signaling.’ Current 

molecular medicine 5.2 (2005): 145-152. 
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This causes  

inflammation 
Immune system 

is constantly 

switched on 
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Inflammation: ‘the cause of causes’ 

Chronic 

Inflammation 
 

Starts in children 

as young as 

6 years old 

Arthritis Arthritis 

Cancers Cancers 

Diabetes Diabetes 

Obesity Obesity 

Dementia Dementia 

Cardiovascular 

disease 

Anxiety and 

Depression 
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Place: Green space  

moderates the effect  

of stressful events  

in children 

Nearby Nature 

A Buffer of Life 

Stress among Rural 

Children NM Wells, 

GW Evans 

Environment and 

Behavior May 

2003vol. 35 no. 

3 311-33 
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Loneliness Hostile Rejection 

People Place Purpose 

Fear and Chronic Stress 
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Chronic Stress 

Stress 

Hormones 

Physical 

Inactivity 
 

And other 

poor health 

behaviours 

leads to inflammation 
Mitochondrial damage and telomere shortening 

Depression 

Mitochondria as a key component of the stress response. Manoli et al. Trends in Endocrinology and Metabolism  Vol 18 No 5 2007 

Cancers Diabetes Dementia Cardiovascular 
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Salford Beat the Street 
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Step change across a community 
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Getting inactive people engaged 

Beat the 

Street well 

represents 

deprived 

communities 
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Beat the Street Reading 
 

35% 

45% 
36% 

45% 46% 

56% 

40% 

47% 

0%

10%

20%

30%

40%

50%

60%

2014 registration 2014 registration
3 months after

2015 registration 2015 registration
3 months after

Took part in 2014 only Took part both years Took part 2015 only

Over two years in Reading there has been a 20% increase in the number of people 

reaching the Government recommended activity levels of 150 minutes a week 
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For every £1 spent on Beat the Street 
after 2 years 

NICE ROI tool: 

● Transport £3.53  

● Healthcare £14.58  

● Productivity £16.39 
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Sociable Green Valued 

Our factory setting is to be in a  
sociable group, supportive environment, have 

a purpose and feel secure 

People Place Purpose 
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• Disconnection from people and place  

causes chronic stress 

• We eat badly and exercise less with 

poor wellbeing 

• More visceral fat, inflammation and 

telomere shortening. 

• Result: an epidemic of chronic disease 

e.g. diabetes , heart disease 

• Being healthy is about friends, family, 

nature and feeling good about 

ourselves. 

• People connect and organise 

opportunities 

• This leads to increased physical 

activity. 

• And a better place to live and work 
 

We are 

designed to 

be Hunter 

Gatherers 

The Story 
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Building Active 
Communities 



Greater Manchester Devolution: 

Capitalising on Our Natural Assets for 

Wellbeing 

Professor Kate Ardern: Director of Public Health Wigan 

Council 

Siobhan Farmer: Consultant in Public Health Salford 

Council 



The Picture in Greater Manchester 



GM Track Record of Collaboration 

2012 

AGMA, GMITA & 

Airport 

2008 2009 2010 2011 2012 2013 2014 

New GM 

Strategy 

Metrolink 

2015 From  

1986 

Business 

Leadership 

Council 

Established 

Prosperity 

for All: 

GM Strategy 

GMCA & LEP 

established 

Publication  

of the MIER 

Thematic 

Commissions 

established 

TfGM 

established 

GM 

City Deal 

Community 

Budget 

pilot 

Refreshed  

GM Strategy 

Devolution 

Agreement 

Growth 

Deal 

Growth & 

Reform Plan 

developed 
Interim 

Mayor 

appointed 

Health 

MoU 

Further 

Devolution 

announced 

http://www.tfgm.com/


Principles of Reform for Public Services in 
GM   
 
• A different conversation with residents leading to a better 

understanding of their interests and assets and not their 
deficits and needs; 

• Working with – rather than doing to or for; 

• Taking an asset based approach and building on 
community, family and individual’s strengths; 

• Working with the whole family in a joined up and 
coordinated way; 

• Utilising evidence based interventions and developing an 
evidence base for new interventions; 

• Understanding and supporting the assets of a community; 

• People in control, not passively receiving services 



STANDARDISING 

ACUTE 

& SPECIALIST 

CARE

31

2

RADICAL 

UPGRADE IN 

POPULATION 

HEALTH 

PREVENTION

STANDARDISING 

CLINICAL 

SUPPORT AND 

BACK OFFICE 

SERVICES

4TRANSFORMING 

COMMUNITY 

BASED CARE & 

SUPPORT

STANDARDISING 

ACUTE 

& SPECIALIST 

CARE

31

2

RADICAL 

UPGRADE IN 

POPULATION 

HEALTH 

PREVENTION

STANDARDISING 

CLINICAL 

SUPPORT AND 

BACK OFFICE 

SERVICES

4TRANSFORMING 

COMMUNITY 

BASED CARE & 

SUPPORT

5
ENABLING BETTER PUBLIC SERVICES

The creation of innovative organisation forms, new ways of commissioning, contracting and payment design and 

standardised information management and technology to incentivise ways of working across GM, so that our 

ambitious aims can be realised.
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Aligning Reform Across Sectors in GM 



A Single Greater Manchester Strategy 

Originally developed in 2009 

 

Updated and re-positioned 2013 

• Informed by the Manchester Independent Economic Review’s (MIER) 

evidence base 

• Aligned all partners behind priorities 

• Strategic framework for policy and decision making 

• Pitch to Government 

 
• Reflects the economic challenges we now face 

• Greater focus on public service reform agenda 

• Stronger on delivery and implementation 

 
“We will be known for a good quality of 

life, low carbon economy and a 

commitment to sustainable 

development alongside an outstanding 

natural environment.” 



Health and Social Care Devolution 



Greater Manchester Spatial Framework 

 “Achieving improvements in the health, skills and quality 
of life of residents, by securing urban regeneration, 

enhancing the green infrastructure network and 
combating climate change will be as important as 

delivering high levels of new development” 



GMSF, Natural Capital & Wellness 

A significant improvement in the average health of Greater Manchester residents, and a 

reduction in health disparities, will be supported through a range of measures including 

the following priorities: 
 

1. Require new development to maximise its positive contribution to healthy communities and 

minimise its negative health impacts, both by avoidance and mitigation, as far as practicable; 

2. Support healthy lifestyles, including through the provision of a high quality green infrastructure 

network across Greater Manchester, supporting an increase in the proportion of trips that are made 

by walking and cycling, and the targeted control of premises that sell unhealthy food and alcohol; 

3. Reduce the risks to human health, including by taking an integrated catchment-based approach to 

addressing flood risk, reducing levels of air pollution, providing cooling and shading to help combat 

high temperatures, and designing out crime; 

4. Increase prosperity and social inclusion, including by making provision for new employment 

floorspace and supporting improvements to skills; 

5. Increase the supply of high quality and affordable homes that meet minimum size and accessibility 

standards; 

6. Enable better health care, including by requiring the provision of sufficient health facilities in 

conjunction with new developments and supporting the successful operation of Greater 

Manchester’s hospitals. 



http://www.pwc.com/gx/en/services/advisory/consulting/risk/resilience/publications/balancing-economic-environmental-resilience.html  
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GM 100 Resilient Cities Programme 

100 Resilient Cities—Pioneered by the Rockefeller Foundation is dedicated to helping cities 

around the world become more resilient to the physical, social & economic challenges that are a 

growing part of the 21st century. 

100RC supports the adoption &  incorporation of a view of resilience that includes not just the 

shocks—earthquakes, fires, floods, etc.—but also the stresses that weaken the fabric of a city & 

its people on a day to day or cyclical basis. 

The 100RC network provides resources to cities to develop a roadmap to resilience along four 

pathways: 

• Financial and logistical guidance for establishing an innovative new position in city government, 

a Chief Resilience Officer, who will lead the city’s resilience efforts; 

• Expert support for development of a robust resilience strategy; 

• Access to solutions, service providers, and partners from the private, public and NGO sectors 

who can help them develop and implement their resilience strategies; and 

• Membership of a global network of member cities who can learn from and help each other. 



Association of Greater Manchester Leisure & 

Cultural Trusts 

• £100m combined expenditure / 4,000 employees 

• 100 leisure and sports facilities 

• 30,000 users of targeted programmes 

• 30m visits per year 

• A track record of success – delivering significant 

impact 

• Deliver innovative, high impact solutions to support the 

‘Radical upgrade in prevention and public health’  

• Development of  GM offer / prospectus – aligned to 

‘Taking Charge’ strategic plan 



Natural Assets Supporting Health 

Through Leisure Trusts Across 

GM 

12km of mountain biking trails in East 

Manchester in Clayton Vale, set in 

woodland in an urban environment 

5 public golf 

courses 

across GM. 

Successful 

bird box 

scheme in 

operation at 

Altrincham 

golf course 

Watersports 

(and other 

outdoor 

activities) at 

Salford 

Quays and 

at 120 acre 

Hollingworth 

Lake in 

Rochdale 



Starting well - Children will have the best start in life and continue to 
develop well during their early years  
Living Well - Citizens will achieve and maintain a sense of wellbeing 
by leading a healthy lifestyle supported by resilient communities 
Aging Well - Older people will maintain wellbeing and can access 
high quality health and care, using it appropriately  

GM 

TRANSPORT 

HOUSING 
EDUCATION 

AND SKILLS 

HEALTH AND 

SOCIAL CARE 

TACKLING POVERTY  

AND INEQUALITY 

DEVELOPMENT 

Making the Links from GM to Salford 



Wigan: Inspiring Healthy Lifestyles 



 

 

E-mail:  gm.devo@nhs.net 

Website:  www.gmhealthandsocialcaredevo.org.uk 

Twitter:  @GMHSC_Devo #takingcharge 

With thanks to Sarah Broad (AGMLT),Pete Burt, Graham 

Workman (IHL) & GM CCRU 

http://www.gmhealthandsocialcaredevo.org.uk/
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Embedding a net gain for biodiversity  
into the planning system 

Dr Nick White, Senior Advisor  

(Net Gain and Green 
Infrastructure) 

Natural England 

 
Rachel Hoskin, Senior 

Planning Ecologist 
Footprint Ecology 



 Introducing net gain – what is it? 
 

 Latest policy developments  - and NE and Defra support for net 
gain and expanding the concept into to ecosystem services and 
natural capital 

 

 The breadth of organisations now exploring net gain approaches 
in their work 

 

 How are Local Planning Authorities embedding net gain? 
 

 Lessons learnt to date   
 

 Net gain issues and opportunities for the Greater Manchester 
Spatial Framework 

Embedding a net gain for biodiversity 
into the planning system 



What is ‘Net Gain’?’ 



Does Not Replace 
Mitigation Hierarchy 



Net 
Los
s 

No 
Net 
Los
s 

Net 
Gain 

Net Gain – A Lego 
Example 



What does ‘net gain’ mean? 

Environmental 
gain 
 

Community and well-
being gain 

Economic gain 

Sustainabi
lity 

Biodiversity continues to decline at an alarming rate “with potentially 
serious consequences for the resilience of ecosystem functions on which 
humans depend”*  
 
Securing no net loss does not halt decline. It is time to be more ambitious 
if we are to prevent further losses. Net gains are an integral part of 
sustaining our future and making better places. 

*Oliver et al 2015. Declining resilience of ecosystem functions under biodiversity 
loss. Nature Communications 6. 



‘Pursuing sustainable development involves seeking positive 
improvements in the quality of the built, natural and historic 
environment, as well as in people’s quality of life, including 
(but not limited to): 

• moving from a net loss of bio-diversity to achieving net gains for 
nature’ [para 9] 

 

‘Minimising impacts on biodiversity and providing net gains 
in biodiversity where possible’ [para 109] 

 

Local planning authorities should seek opportunities to 
achieve each of the economic, social and environmental 
dimensions of sustainable development, and net gains across 
all three’ [para 152] 

Net Gain and National 
Planning Policy 

Framework 



Background – the Defra 
biodiversity offsetting 
pilot 

• A pilot to consider the possibility of embedding biodiversity offsetting in 
planning 
 

• Ran 2012 to 2014 in six areas (Nottinghamshire, Greater Norwich, Devon, 
Doncaster, Coventry, Essex) 
 

• Independent specialists worked together with Defra and Natural England 
to prepare guidance on how to value biodiversity – developed a metric 
calculation, applying numerical values to biodiversity attributes (size, 
condition, habitat type) 
 

• Very focussed on ‘biodiversity offsetting’ – the last stage in the mitigation 
hierarchy. 
 

• Now moving to a more holistic ‘net gain’ approach. Embedding net gain 
into development is still about valuing biodiversity, but seeking to 
maximise that value as an integral part of place making and growth, not 
an add on where biodiversity loss must be compensated for. 



Net Gain – Growing 
Support 



• Principle 1. Apply the Mitigation Hierarchy 

• Principle 2. Avoid losing biodiversity that cannot be offset by 
gains elsewhere 

• Principle 3. Be inclusive and equitable 

• Principle 4. Address risks 

• Principle 5. Make a measurable Net Gain contribution 

• Principle 6. Achieve the best outcomes for biodiversity 

• Principle 7. Be additional 

• Principle 8. Create a Net Gain legacy  

• Principle 9. Optimise sustainability  

• Principle 10. Be transparent  

Net Gain – Best 
Practice Principles 



SPECIES 

ECOSYSTEM SERVICES 

NATURAL CAPITAL 

Defra –   25 year environment strategy + Greater 
Manchester  Pioneer 

DCLG –    Housing growth 

DfT –       Strategic transport 

 

 

 

 

 

Net Gain – The 
Future 



How are Local Planning 
Authorities embedding net gain? 
 

Continuation of Defra biodiversity offsetting pilot in some areas, whilst others have followed 
and implemented an offsetting/net gain approach. All are using a ‘metric’ to quantify 
biodiversity losses and gains. In many instances the metric is the Defra metric initially 
developed for the pilot, but some have made local adaptations to improve application and 
environmental outcomes. 
 
• Working with influential partners such as Natural England and the Wildlife Trust – e.g. 

Dorset 
 

• Putting in place an in house team of self financing staff – e.g. Warwickshire 
 

• Focussing on local flagship species – e.g. South Devon (a collaboration of LPAs) 
 

• Embedding in planning policy with a Biodiversity Supplementary Planning Document 
(SPD) – e.g. Litchfield 

 
“All development in Litchfield is required to deliver a net gain for biodiversity. The net gains will have to 
be demonstrated when a planning application is submitted….Any replacement habitat should be of the 
same or greater biodiversity value and be guided by the Litchfield Biodiversity Opportunity Map.” 

 
 



Lessons learnt 
to date   
 

• Following the Defra pilot approach with consistent use of a metric enables 
consistency and fairness across local authority areas 
 

• Local adaptations are acceptable if they are evidence based and justified – 
Adaptations should improve delivery and result in better outcomes for 
biodiversity 
 

• Dedicated staff increase success, and can potentially become revenue generating 
over time 
 

• Building in monitoring is essential 
 
• Finding suitable sites to deliver biodiversity net gain can be difficult 

 
• Developer led bespoke schemes prevent LPA administration issues, but outcomes 

can be piecemeal. A strategic approach delivers more for the environment.  
 

 
 



Net gain issues and opportunities for the 
Greater Manchester Spatial Framework 

 

• Embedding in planning policy is critical to ownership and success 
 
• Start off simple and build on the initiative with time and experience 
 
• Get buy in from local stakeholders 
 
• Work with developers to promote their good news case studies 
 
• Seek revenue generating opportunities for staff resources 

 
• Working collaboratively across boundaries brings fairness and consistency 
 
• Building on existing initiatives and using their administrative/governance structures 

should make embedding easier.  
 

• Sustainable revenue stream for green infrastructure enhancement/creation 
 



Thank You 
 

Rachel Hoskin -  Rachel@footprint-ecology.co.uk 
 

Nick White -  nick.white@naturalengland.org.uk 
 
 

mailto:Rachel@footprint-ecology.co.uk
mailto:Rachel@footprint-ecology.co.uk
mailto:Rachel@footprint-ecology.co.uk
mailto:nick.white@naturalengland.org.uk
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Delivery of SuDS 



The Economics of Sustainable 

Drainage (SuDS) 

Bruce Horton 

 
1st February 2017 





What are SuDS? 

• Mimic nature 

• Manage rainfall close to where it falls 

• Slow water down (attenuate) before it 

enters watercourses 

• Provide natural storage areas 

• Allow water to infiltrate into ground or 
evaporate 

 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJ7k-sC608gCFYImPgodjywJGQ&url=http://americasfuture.org/the-limitations-of-cost-benefit-analysis/&psig=AFQjCNHZ8gTTI-wslpcvyIuNkwL84lBy9w&ust=1445513176945705


Placing a value on the 

benefits that SuDS bring 

Air quality 

Amenity 

Biodiversity and ecology 

Building temperature 

Carbon reduction & sequestration 

Crime 

Economic growth  

Education 

Enabling development 

Flooding 

Groundwater recharge 

Health 

Pumping wastewater 

Rainwater harvesting 

Recreation 

Tourism 

Traffic calming 

Treating wastewater 

Water quality 



What is B£$T? 
 
• A simple tool to help estimate the 

value of SuDS in monetary terms. 
• Standalone and easy-to-follow, 

with technical guidance and user 
guide. 

• Developed using best practice 
approaches to help quantify and 
monetise the benefit  

• Freely available to download 

When to use B£$T 

Why use B£$T? 
 
• It provides an estimate of the 

benefits from SuDS that can be 
readily compared to costs 

• It can help to engage stakeholders 
who may be interested in SuDS 

• Support you when looking for other 
funders 

• It’s simple to use, making use of best 
available information 

Understand reasons 

for work & 

catchment 

Develop designs / 

options 

Estimate 

performance 

Evaluate the benefits 

Leverage funding 

Implement 

scheme 



Applying BeST – Retrofit Case Study 

 



Option 1: Combined 

sewer overflow tanks Option 2: Larger Combined 

sewer overflow tanks to also 

handle flooding 

Retrofit SuDS in Islington 
CIRIA 

Option 3: SuDS in public spaces  

Option 4: SuDS in public 

spaces and private spaces  



Applying BeST – Retrofit Case Study 



SuDS on new developments 

 

Evidence from Wales 



Capital costs are lower 

Use of SuDS 

could save 

Wales 

>£9,000 per 

new home 

in capital 

costs alone 
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Operational costs are lower 
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Benefits are greater 

 

Use of SuDS 

could 

generate 

benefits >£300 

per household 

per year on 

large 

developments 
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Conclusions 

1. Based on economics alone, the 
case for SuDS is very strong 

• Cheaper 

• Provide multiple benefits 

• Not just an alternative to piped 
drainage 

 

2. Most benefits are undervalued 

 

3. Assessing and valuing benefits 
is possible and leads to better 
decisions 





Water resilient cities: building 
resilience and saving money 
through better surface 
drainage management  
 
 

Business in the Community | www.bitc.org.uk 

Katie Spooner  

Head of Water 

Business in the 

Community  

Greater Manchester 

Natural Capital Group 

Annual Conference 

1st February 2017  



Water Resilient Cities: Context  

Business in the Community | www.bitc.org.uk 

• Huge issues in the UK around flood risk, water quality and 
the resilience of urban settlements  

• With austerity cuts, there is less funding available for such 
projects. Collaboration between interested parties can 
provide an viable alternative to shared problems.  

• Area based surface drainage charges provide a mechanism 
to save money and access these benefits  

• Sustainable urban drainage (SuDS) can support resilience 
and offers multiple environmental, social and economic 
benefits to multiple stakeholders  

 



Water Resilient Cities: A collaborative approach  

Business in the Community | www.bitc.org.uk 



Water Resilient Cities: Project Overview  

Business in the Community | www.bitc.org.uk 

• Can a school can reduce surface water charges through 
sustainable drainage systems (SuDS)? 

• Can they achieve a sustainable payback, over a 
reasonable period of time? 

• There are currently: 

• Over 1,000 schools in Greater Manchester. 

• Paying over £4.3m in surface water charges per year.  
• Moving down a charging band could save over £2m - to 

be reinvested into SuDS measures in the short-term and 
educational benefits in the medium term. 

• Applies only to the United Utilities operational area. 

 

 

 



Water Resilient Cities: Results 

Business in the Community | www.bitc.org.uk 

• Developed two models:  

• A site-based ready-reckoner for schools and site 

managers to assess the opportunity for SuDS on their 

sites and identify whether a payback is possible from 

reduced surface water charges.  

• A strategic model which extrapolated the findings of the 

school SuDS audits, and through analysis of charging 

data from United Utilities and the use of scenarios, 

developed options for a strategic programme of 

interventions. 
 

• The information for schools included a Schools SuDS Audit 
Guide outlining the practical measures schools can take, 
case studies, and educational resources including a lesson 
plan and a video.  

 



Water Resilient Cities: Ready Reckoner  

Business in the Community | www.bitc.org.uk 

• An interactive tool to be 

used by site managers.  

• Logging of potential SuDS 

options identified through 

the SuDS Audit, and 

providing standardised costs 

for the measures 

• Enabling site managers to 

dynamically generate a site 

specific solution 

• Determining whether a 

payback is possible 

• Providing an understanding 

of the indirect (non-cash) 

benefits to the school and 

the surrounding community. 



Water Resilient Cities: Strategic Area based 
investment Model  

Business in the Community | www.bitc.org.uk 

• Understand the 
opportunity to develop a 
SuDS as part of a 
strategic programme 

• Economies of scale 
achieved through 
programme level 
investment  

• Ranking of schools in 
terms of payback and 
investment  

• Opportunity to apply to 
SuDs investment in other 
cities?  

 

 



Water Resilient Cities: Challenges  

Business in the Community | www.bitc.org.uk 

• Great variability in the 
costs of SuDS and 
difficult to attribute 
average cost, costing 
of £60-£120 are based 
on 100% optimism 
bias 

• Variability of site and 
ground conditions 

• Upfront capital costs  

• Surface water 
drainage charges are 
specific to United 
Utilities area 

 

 

 



Water Resilient Cities: Next Steps 

Business in the Community | www.bitc.org.uk 

• Feasibility II:  

• Develop an understanding of the multiple benefits and 

management costs 

• Schools mapping and engagement 

• Business engagement: Wider application of the model 

and enabling environment  

 
•  Pilot  

• July 2017: Three sites (including 2 school sites) to test the 

feasibility  

• Development of a financial mechanism to support 

programmes at scale   

 



Business in the Community 
 
137 Shepherdess Walk London N1 7RQ  I  T: +44 (0)20 7566 8650  I  www.bitc.org.uk  |  @BITC 

President HRH The Prince of Wales  I  Chairman Antony Jenkins  I  Chief Executive Amanda Mackenzie OBE 

Business in the Community is a registered charity in England and Wales (297716) and Scotland (SC046226). Company limited by 

guarantee No 1619253.  



Join the conversation 
#gmnaturalcapital 

Workshop D 
Innovative tools to identify 

multiple benefits 



LOCAL ACTION PROJECT 
Leicester  |  Manchester  |  Thames Estuary  |  Newton Abbot 



www.urbanwater-eco.services 

STRATEGIC DATA, EVIDENCE  

+ INFORMATION 

Present robust evidence in a clear 

way to help build consensus, facilitate 

local decision-making & secure 

funding 

VALUING THE BENEFITS FROM 

NATURAL CAPITAL 

Develop a clear understanding of the 

social, cultural, environmental and 

economic benefits provided by natural 

capital in urban landscapes and 

estimating potential improvements  

LOCAL CHOICES, 

PRIORITIES + AMBITIONS 

Talk to the local community and civil 

society groups to discover their 

future vision and ambition for where 

they live 

FUNDING + RESOURCES 

FOR ACTION 

Support the formation of effective 

stakeholder-led partnerships by 

increasing engagement, mobilising local 

delivery organisations and tapping into 

funding sources 

Working with local communities to enhance the value of natural capital in 
our towns, cities and other urban spaces to improve people’s lives, the 
environment & economic prosperity… 
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PROJECT OUTPUTS 
Evidence & information resources to support the targeting & 

implementation of environmental management/enhancement action in 

urban landscapes  

Review of environmental assets & natural capital 

value 
Comprehensive review of the environmental infrastructure playing a role 

in the provision of benefits to people living in the urban landscape. The 

magnitude and diversity of these benefits will be quantified and/or 

monetised). 

Strategic assessment of benefits (need,  priority) 
Assessment of 12 benefits metrics to support strategic targeting 

of actions. Combined with statutory or other priorities and 

drivers, to indicates greatest need (or opportunity) for 

interventions. 

Urban practitioners ‘toolbox’ 
A list (or ‘toolbox’) of interventions; including feasibility criteria, the 

‘needs’ addressed, and the likely cost and the diversity and magnitude of 

the benefits likely to be realised. 

Detailed opportunity mapping 

Development of a list (or ‘toolbox’) of interventions; including feasibility criteria for its 

delivery, the ‘needs’ it has the potential to address, the likely cost and the diversity and 

magnitude of the benefits likely to be realised. 

L
O

C
A

L
  A

C
T

IO
N

  P
R

O
JE

C
T

 



L
O

C
A

L
  A

C
T

IO
N

  P
R

O
JE

C
T

 

CURRENT ASSETS 
(NATURAL CAPITAL) 

www.urbanwater-eco.services 
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Population Density 

Overview of the Manchester Demonstration area 

showing the areas of the city within the M60 

motorway – extending from Prestwich in the 

north and Didsbury in the south; Eccles in the 

west and Droylsden in the east.   

The population density distribution across the 

Manchester  Demonstration Area is  

also shown.  

Greenwich Park 

Salford 

Quays 

Boggart Hole  

   Clough 

Manchester  

Royal Infirmary 

River Irwell 

Southern 
Cemetery  

OVERVIEW 
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CURRENT ASSETS 

 
This map shows the main areas and typologies of 

natural infrastructure occurring in the Thames 

Estuary Partnership Area and their distribution 

across the urban and rural landscapes 

Current  

Natural Capital  

Allotments Gardens 

Accessible woodland Public parks 

Rivers & ponds 



PROJECT OUTPUTS 
Evidence & information resources to support the targeting & 

implementation of environmental management/enhancement action in 

urban landscapes  

Review of environmental assets & natural capital 

value 
Comprehensive review of the environmental infrastructure playing a role 

in the provision of benefits to people living in the urban landscape. The 

magnitude and diversity of these benefits will be quantified and/or 

monetised). 

Strategic assessment of benefits (need,  priority) 
Assessment of 12 benefits metrics to support strategic targeting 

of actions. Combined with statutory or other priorities and 

drivers, to indicates greatest need (or opportunity) for 

interventions. 

Urban practitioners ‘toolbox’ 
A list (or ‘toolbox’) of interventions; including feasibility criteria, the 

‘needs’ addressed, and the likely cost and the diversity and magnitude of 

the benefits likely to be realised. 

Detailed opportunity mapping 

Development of a list (or ‘toolbox’) of interventions; including feasibility criteria for its 

delivery, the ‘needs’ it has the potential to address, the likely cost and the diversity and 

magnitude of the benefits likely to be realised. 
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 BENEFITS 

ASSESSMENT 
(NEED + PRIORITY) 

www.urbanwater-eco.services 
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INDICATORS OF BENEFIT  
To target and implement interventions that enhance natural capital effectively have 

developed a series of metrics that assess the current benefits being  

experienced by people and the environment.  

Each indicator is a measure with the potential to be  

enhanced through natural solutions. 

 B
E
N

E
F
IT

S
 

• Ward-scale analysis 

• Metrics typically represent 

range of values in study 

area 

• White spaces represent 

opportunity/need for 

improvement 

Access to Greenspace 
Percentage of people in a ward who live within 600m 

(10mins) walk of an accessible greenspace. 

Air Quality (PM2.5) 
Mean concentration of PM2.5 

modelled for 2016, derived from 

background maps from the UK-AIR 

data archive.  

Flood Risk (Rivers and 

Sea) 
Number of properties that have 

a greater than 1 in 100 year 

chance of flooding from rivers 

and/or sea.  

WFD Pressures/RFFs 
Number of urban ‘reasons for 

not achieving good WFD status’ 

identified for each river 

waterbody.   

Average House Price 
Mean price paid for a 

terraced house in 2015. 

Flood Damage Cost (Surface 

Water) 
Estimated costs incurred due to flood 

damage from SW flooding, based on figures 

in the EA National Flood Risk Assessment 

(NaFRA).  

Aesthetic value of landscape  
Number of nature-related photos 

taken in the area that have been 

uploaded to Flickr and tagged 

accordingly. 

Cultural Activity 
Number of natural environment-realted 

cultural resources/facilities per 1000 people, 

including places such as allotments, sports 

clubs.  

Flood Risk (Surface 

Water) 
Number of properties that have 

a greater than 1 in 100 year 

chance of flooding from surface 

water.  

Local Climate Regulation 
Urban heat island effect measured 

using Landsat 8 satellite thermal 

imaging data. 

Habitats for wildlife 
Percentage of ward area that is 

described as a priority habitat in 

Natural England’s Priority Habitats 

Inventory. 

Low Flows   
The water availability value of 

river waterbody catchments, 

according to the EA’s Catchment 

Abstraction Management 

Strategy (CAMS).  

GOOD 

BAD 

EXPERIENCE 
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Chorlton 
Park 

Whalley 
Range 

Fallowfield 

Old Moat Withington 

Rusholme 

Longsight 

Ardwick 

Bradford 

Ancoats &  
Clayton 
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 URBAN ‘TOOLBOX’ 
(SUITABILITY + OPPORTUNITY) 

www.urbanwater-eco.services 



PROJECT OUTPUTS 
Evidence & information resources to support the targeting & 

implementation of environmental management/enhancement action in 

urban landscapes  

Review of environmental assets & natural capital 

value 
Comprehensive review of the environmental infrastructure playing a role 

in the provision of benefits to people living in the urban landscape. The 

magnitude and diversity of these benefits will be quantified and/or 

monetised). 

Strategic assessment of benefits (need,  priority) 
Assessment of 12 benefits metrics to support strategic targeting 

of actions. Combined with statutory or other priorities and 

drivers, to indicates greatest need (or opportunity) for 

interventions. 

Urban practitioners ‘toolbox’ 
A list (or ‘toolbox’) of interventions; including feasibility criteria, the 

‘needs’ addressed, and the likely cost and the diversity and magnitude of 

the benefits likely to be realised. 

Detailed opportunity mapping 

Development of a list (or ‘toolbox’) of interventions; including feasibility criteria for its 

delivery, the ‘needs’ it has the potential to address, the likely cost and the diversity and 

magnitude of the benefits likely to be realised. 
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Rain Gardens are usually small vegetated depressions 
in the ground created mainly in residential areas to 
take surface water run-off from roofs and hard 
surfaces.  

RAIN 
GARDEN 
 Infiltration, bio-retention, soakaways 

+ They but can vary significantly in size and are sometimes also 

called ‘bio-retention cells’ 

+ Aid infiltration by slowing water down and increasing soil 

permeability  

+ Reducing runoff through root uptake of water and transpiration 

+ Can act to remove pollutants from water – especially if wetland 

areas are incorporated into the design 

+ Aesthetically pleasing and can improve QoL and landscape value 

IMPLEMENTATION 
Rain gardens mimic the natural water retention of undeveloped land and 

reduce the volume of water entering drains so they need to be hydrologically 

connected  

Costs: £20-270+/m2 dependent on size and 

context. Due to high variability of design and 

situation.  

£ £ £  

Maintenance: low dependent on context but 

mainly litter/sediment removal. Plants need to 

endure waterlogged as well as dry conditions.  
£ £ £  

 Stress levels 

 Wellbeing 

 Exposure to nature 

 Outdoor Learning 

x 

 Allergy risk 

Aesthetic quality can 

degrade if not managed Feasibility: Can be used for retrofit in residential, industrial 

or urban areas. Hydrological connectivity must exist or be 

created 
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RAIN GARDEN 
 Infiltration, bio-retention, soakaways 

Stakeholder 
dialogue 

Partnership 
working 

Benefits/value 
assessment C

A
S

E
 S

T
U

D
IE

S
 

Strategic 
targeting 

Practical delivery  
of measures 

The Rain Garden Guide 

This guide is intended to help the homeowner or property 

manager to create a simple rain garden within their own property. 

www.raingardens.info/the-rain-garden-guide 

 

Rain garden: design, construction and maintenance 

recommendations based on a review of existing 

systems 

N. Somes, M. Potter, Joe Crosby and M Pfitzner.  

In order to better understand factors that contribute to the 

successful implementation of street scale Water Sensitive Urban 

Design (WSUD) assessments were undertaken at 22 sites across 

Melbourne. 

www.eng.warwick.ac.uk/ircsa/pdf/13th/Somes.pdf 
 

Evaluating rain gardens as a method to reduce the 

impact of sewer overflows in sources of drinking 

water 

Autixier L, Mailhot A, Bolduc S, Madoux-Humery AS, Galarneau M, 

Prévost M, Dorner S. 

Science of the Total Environment (2014) 499:238-47 

Rain gardens were evaluated for their reduction of volumes of 

water entering the drainage network and of CSOs. 

www.ncbi.nlm.nih.gov/pubmed/25192930 

SuDS for Schools -  

The SuDS for Schools project is working with ten schools in the 

Pymmes Brook catchment in North London to design and build 

Sustainable Drainage Systems (SuDS) in the school grounds.  

www.sudsforschools.wwt.org.uk/ 

Ashby Grove residential retrofit rain garden, 

London 

The Ashby Grove rain garden retrofit is designed to remove roof 

water from a social housing block in Islington. The aim is to 

disconnect one of the roof downpipes and allow water to flow 

directly into a newly designed rain garden. 

tinyurl.com/zpowlef 

Islington Raingarden 

The Ashby Grove raingarden in Islington was designed and 

constructed as a practical example of what can be done in small 

landscape spaces as suggested in the Islington SuDS Design Guide. 

robertbrayassociates.co.uk/projects/islington-raingarden 

Strutts Centre Rain Garden, Belper 

Trent Rivers Trust have just completed this National 
Demonstration Sustainable Drainage scheme (SuDS) designed by 
national expert Bob Bray, on a grade II listed building.  

www.trentriverstrust.org/site/Rain-Gardens 
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Target Area TARGET AREA 
Overview of the Manchester Demonstration Area 

showing the ‘South Manchester Brooks Target Area’ 

which has been used to demonstrate some of the 

detailed opportunity mapping. Interventions 

examined include: 

• Green roofs  •   SuDS/hydrology 

• River restoration  •   Gardens 

• Street Trees  •  Water storage 

Target Area for 

opportunity analyses 
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TARGET AREA 1 

26. Old Moat Ward 

- Low access to nature 

- High flood risk from rivers + 

sea 

- Very low aesthetic value + 

cultural resources 

- Low water quality  

- Low habitat provision 

- High urban heat island effect 

11. Fallowfield Ward 

- Low access to nature 

- Low provision of cultural 

resources 

- Moderate water quality 

- Moderate habitat provision 

- Moderate flood damage costs 

- Moderate urban heat island 

effect 

Using the information gathered from the previous 

sections, we are able to identify wards that could 

benefit the most from increased or improved 

environmental infrastructure and also what types of 

interventions are appropriate to meet those needs. 

Landscape Target 

Area 1 

South Manchester 

Brooks 

11 

26 

12 

28 

18 

27 

12. Levenshulme Ward 

- Moderate air quality 

- High flood risk from rivers + 

sea 

- High surface water flood risk 

- Very low aesthetic value + 

cultural resources 

- Moderate water quality  

- Moderate property prices 

27. Withington Ward 

- Low access to nature 

- High flood risk from rivers + 

sea 

- Very low aesthetic value + 

cultural resources 

- Low water quality  

- Low habitat provision 

- High urban heat island effect 

18. Longsight Ward 

- Low access to nature 

- Moderate air quality 

- Moderate flood risk rivers + 

sea 

- Low aesthetic + cultural 

resources 

- Moderate water quality  

- Low habitat provision 

- High urban heat island effect 

28. Rusholme Ward 

- Moderate access to nature 

- Moderate flood risk rivers + 

sea 

- Moderate cultural resources 

- Moderate water quality 

- Low habitat provision 

- Moderate urban heat island 

effect 

- Moderate house prices  



PROJECT OUTPUTS 
Evidence & information resources to support the targeting & 

implementation of environmental management/enhancement action in 

urban landscapes  

Review of environmental assets & natural capital 

value 
Comprehensive review of the environmental infrastructure playing a role 

in the provision of benefits to people living in the urban landscape. The 

magnitude and diversity of these benefits will be quantified and/or 

monetised). 

Strategic assessment of benefits (need,  priority) 
Assessment of 12 benefits metrics to support strategic targeting 

of actions. Combined with statutory or other priorities and 

drivers, to indicates greatest need (or opportunity) for 

interventions. 

Urban practitioners ‘toolbox’ 
A list (or ‘toolbox’) of interventions; including feasibility criteria, the 

‘needs’ addressed, and the likely cost and the diversity and magnitude of 

the benefits likely to be realised. 

Detailed opportunity mapping 

Development of a list (or ‘toolbox’) of interventions; including feasibility criteria for its 

delivery, the ‘needs’ it has the potential to address, the likely cost and the diversity and 

magnitude of the benefits likely to be realised. 
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OPPORTUNITY MAPPING 
Perform high resolution hydrological and suitability analyses to 

identify candidate sites for specific interventions – these sites can 

then be ‘worked-up’ with resource/funding sought, community 

consultation, optioneering, design and delivery. 

GREEN ROOFS 

Landscape Target 

Area 1 

South Manchester 

Brooks 
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RIVER 

RESTORATION  

OPPORTUNITY MAPPING 
Perform high resolution hydrological and suitability analyses to 

identify candidate sites for specific interventions – these sites can 

then be ‘worked-up’ with resource/funding sought, community 

consultation, optioneering, design and delivery. 

Landscape Target 

Area 1 

South Manchester 

Brooks 
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STREET TREES 

Landscape Target 

Area 1 

South Manchester 

Brooks 

OPPORTUNITY MAPPING 
Perform high resolution hydrological and suitability analyses to 

identify candidate sites for specific interventions – these sites can 

then be ‘worked-up’ with resource/funding sought, community 

consultation, optioneering, design and delivery. 
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WATER STORAGE 

Landscape Target 

Area 1 

South Manchester 

Brooks 

OPPORTUNITY MAPPING 
Perform high resolution hydrological and suitability analyses to 

identify candidate sites for specific interventions – these sites can 

then be ‘worked-up’ with resource/funding sought, community 

consultation, optioneering, design and delivery. 
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HYDROLOGICAL 
   CONNECTIVITY 

Landscape Target 

Area 1 

South Manchester 

Brooks 

OPPORTUNITY MAPPING 
Perform high resolution hydrological and suitability analyses to 

identify candidate sites for specific interventions – these sites can 

then be ‘worked-up’ with resource/funding sought, community 

consultation, optioneering, design and delivery. 
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HYDROLOGICAL CONNECTIVITY 

SuDS opportunity..? 

SuDS opportunity..? 

SuDS opportunity..? 
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HYDROLOGICAL CONNECTIVITY 

SuDS opportunity..? 

SuDS opportunity..? 

SuDS opportunity..? 
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ONGOING WORK 

• Evidence Reviews for 4x Demo Areas 

• Dissemination of final outputs - publications 

• Trial of method in Southampton 

• Urban Demonstrator on SuDS targeting using SWMP 

• Exploring new opportunities in Manchester 

• In-depth Case Studies of GI/SuDS delivery 

• CaBA Urban Working Group 

• IEA BOUNTY Interactive Tool  



LFA SWMP Model:  

Tuflow 200yr animation + 

SFI 

SCIMAP:  

SFI run with 1m LIDAR 



>50% green 

>50% grey 

GARDENS 
Aerial photo 

 

+ Surface Flow Index 

Front gardens 
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LOCAL ACTION PROJECT 
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(The State of Natural Capital. Third Report of the Natural Capital Committee, 2015)   

 

Protecting and Improving Natural Capital over a Generation –  
a Stylised Interpretation 

 25 YEAR NATURAL CAPITAL PLAN 



The State of Natural Capital.  

3rd Report of the Natural Capital Committee, 2015 

 
“Given that over 80% of England’s population now lives in 

urban areas, the quantity and quality of green infrastructure 

(GI) in our urban areas is of critical importance. It is not just 

an issue of wellbeing and economic benefits, but one of 

equity and distribution, too. […]  

 

Investment in GI is often the first to be sacrificed during 

periods of financial pressure, but this is a false economy. […] 

 

GI needs to be fully incorporated into urban planning 

systems, to help avoid short termism. Building GI into long-

term development plans will not only ensure its benefits from 

the outset, but will also avoid costly retrofitting in the future.” 

Improving Urban Natural Capital is Cost Effective 



The Natural Choice: securing the value of 

nature (Natural Environment White Paper) 

HM Government, 2010 

 

“The Government expects the planning system to 

deliver the homes, business, infrastructure and 

thriving local places that the country needs, while 

protecting and enhancing the natural and historic 

environment. Planning has a key role in securing a 

sustainable future. However, the current system 

[…] is failing to achieve the kind of integrated 

and informed decision-making that is needed to 

support sustainable land use.” 

Why do we need a NCPT? 



National Planning Policy Framework (NPPF) 

Department for Communities and Local 

Government (DLCG), 2012 

 

“The planning system should contribute to and 

enhance the natural and local environment by […] 

recognising the wider benefits of ecosystem 

services.” 
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Purpose of the NCPT 

 The purpose of the NCPT is to better assess and manage 

the long-term impacts of proposed developments and 

plans on the delivery of ecosystem services. 

 The tool is designed to give planners and developers a 

simple and straight forward excel tool to hand which does not 

necessarily require ecosystem services expertise. 



Purpose of the NCPT 

 The purpose of the NCPT is to better assess and manage 

the long-term impacts of proposed developments and 

plans on the delivery of ecosystem services. 

 The tool is designed to give planners and developers a 

simple and straight forward excel tool to hand which does not 

necessarily require ecosystem services expertise. 

Aim is to move away from a tick-box exercise to 

integrated and informed decision-making with the main 

aim to ensure that new developments and plans have an 

overall net positive impact on the provision of 

ecosystem services.  

We believe that this will be a requirement when implementing 

the 25 year Natural Capital Plan. 



Assessment Scope 

The NCPT can be applied at different scales and allows 

assessing the impact of new developments and plans on 10 

ecosystem services: 
 

•Harvested products 

•Biodiversity 

•Aesthetic values & sense of place 

•Recreation 

•Water quality regulation 

•Flood risk regulation 

•Air quality regulation 

•Local climate regulation (climate change adaptation) 

•Global climate regulation (climate change mitigation) 

•Soil contamination 
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chosen as basis for the NCPT (no monetary valuation) 
 



NCPT Design 

• A Multi-Criteria Decision-Analysis Framework has been 

chosen as basis for the NCPT (no monetary valuation) 
 

• A set of relevant (and readily available) indicators was 

identified by stakeholder groups 
 



NCPT Design 

• A Multi-Criteria Decision-Analysis Framework has been 

chosen as basis for the NCPT (no monetary valuation) 
 

• A set of relevant (and readily available) indicators was 

identified by stakeholder groups 
 

• For each assessed ecosystem service an expert task 

group was established with the main aim to ‘translate’ the 

indicators into impact scores (45 members altogether) 

 

 

 
 







NCPT Design 

• A Multi-Criteria Decision-Analysis Framework has been 

chosen as basis for the NCPT (no monetary valuation) 
 

• A set of relevant (and readily available) indicators was 

identified by stakeholder groups 
 

• For each assessed ecosystem service an expert task 

group was established with the main aim to ‘translate’ the 

indicators into impact scores (45 members altogether) 
 

• Habitat maturity has been explicitly considered (a mature 

woodland patch receives e.g. a higher biodiversity score 

than a newly created young one) 

≠ 
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The project aim is to instigate a step-
change in the appreciation and 
incorporation of Green-Blue 
Infrastructure (GBI) value and benefits 
within English planning policy using the 
analytical lens of Natural Capital and 
Ecosystem Services. 

Actual Project: 04/2016 – 03/2018 



Actual Project: Partnership 

Core Project Team 

Funder 

Case Study Partners 

Project Partners 
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Project Objectives 



• To review the English planning system with respect to GBI and 
ecosystem services, 

• To test and refine the NCPT together with case study partners 
across different planning/development stages and GBI settings, 

• To fully engage project partners with the aim to implement 
Natural Capital and ecosystem services thinking within their 
organisations and to assess the real-world impact of the NCPT 
applications, and 

• To engage the wider planning/developer community beyond 
the case study applications in a social learning process. Our 
ambition is for the NCPT to become an industry standard which 
will help to make development in England sustainable in terms 
of ecosystem services impact - a potential gamechanger. 

Project Objectives 



Linking NEWP and NPPF 

Natural Capital 
Planning Tool 

Natural 
Environment 
White Paper 

(DEFRA) 

National  
Planning Policy 

Framework 
(DCLG) 



 
 
 
 
 
 

Many thanks for your attention! 
  

  

 
Oliver Hölzinger  

NCPT Project Coordinator, University of Birmingham  
oliver.hoelzinger@t-online.de  
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