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1. Executive Summary 

This report is appendix 1 of Birmingham’s Green Living Places Plan. It is an assessment of the 

value of Birmingham’s green infrastructure and focuses on the links between ecosystems 

and human wellbeing. As far as possible these benefits (ecosystem services) have been 

expressed in monetary terms. Examples for such ecosystem services are outlined in Figure 

1.1 below. 

It is very important to stress that in this context the monetary value reflects an advance to 

human wellbeing – it is not a price (tag) for the environment. The main aim of this 

investigation was to express the benefits people gain from ecosystems where no markets 

and prices exist. This report follows the recently published Natural Environment White Paper 

(NEWP) and the UK National Ecosystem Assessment (UK NEA) and is the first ecosystem 

assessment with this scope on a city scale in the UK and worldwide.1 

“Taking the value of our natural services into account isn’t an ‘optional extra’, it’s 

part of good policy making.”
2
 

Stating the best guess, ecosystem services provided by Birmingham’s green infrastructure 

can be valued at £11.66m annually. Due to a lack of current proven scientific methods – 

certain significant types of city habitats such as amenity grassland and the streams and rivers 

have had to be omitted. Hence the values shown need to be understood as conservative 

estimates.  

Figure 1.1 Examples for Ecosystem Services provided by Birmingham’s Green Infrastructure 

 

Source: Referring to TEEB 2010. 

                                                 
1
 As far as the authors are aware. 

2
 Defra 2010, 9. 

GI provides space for recreation which 

improves mental and physical health. 

 

Note: This list is anything but exclusive.  

Green Infrastructure cleans and provides 

fresh water. 

GI improves air quality and reduces the 

Urban Heat Island Effect (UHIE). 

Plants capture and store CO2 and 

therefore mitigate climate change. 

GI provides a habitat for species which 

underpins all other ecosystem services. 

 

Ecosystems moderate extreme weather 

events such as floods and storms. 

 

© Copyright: Icons designed by Jan Sasse for TEEB. 
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Table 1.1 provides an overview of the ecosystem services that have been valued in monetary 

terms. It provides an annual value and a capitalised value for benefits provided within the 

next 50 years. However, as stated before services derived from unvalued habitats are still 

valuable but could not have a monetary value applied to them. A more detailed table 

including a sensitivity analysis can be found in Section 7.1. The values presented in this 

report are based on different methodologies including for example the avoided flood 

damage costs through water being held back by wetlands, peoples’ willingness to pay to 

access greenspace for recreation or for protecting species and habitats.  

Another aim of this investigation was to identify new research questions and feasible next 

steps that Birmingham City Council could undertake to develop and implement the 

ecosystem services approach as an aid to decision making. Key elements are the provision of 

a set of District Plans that would act as green infrastructure opportunity maps for each area 

of the city – which when pieced together would form a single multiple challenge map for the 

city. To undertake an “i-Tree Eco” assessment for Birmingham’s urban forest. Significant 

improvements to the consistency and quality of ecological records including the central 

management of relevant datasets. Finally the development of a Natural Capital City Tool - a 

conceptual framework to incorporate ecosystem services in planning decisions – at the site 

scale. Birmingham wants to become a national pioneer for applying the ecosystem services 

approach as it sees this represents the most sustainable future for the city. 

Table 1.1 Annual Value of Ecosystem Services provided by Birmingham’s Green Infrastructure 

Annual Values; 2011 Prices 
Woodland Heathland Wetland BAP Priority 

Grassland 
Total 

Water Supply     £0.001m   £0.001m Provisioning 

Services Wild Species 

Diversity  
£0.25m £0.19m £0.10m £0.03m £0.56m 

Recreation £1.42m 

Aesthetic Values & 

Sense of Place 
£7.78m 

£0.10m Cultural 

Services 

Cultural Heritage 

& Spiritual Values  
  

£0.65m 

  

£0.10m £10.05m 

Flood Regulation £0.76m £0.10m £0.01m 

Storm Buffering     
£0.10m 

  
£0.98m 

Regulating 

Services Water Quality 

Regulation 
    £0.08m   £0.08m 

∑ £10.20m £0.94m £0.38m £0.14m £11.66m 

Area of Habitat 1,528 ha 310 ha 199 ha 70 ha 2,107 ha 

Average Value per Ha £6,678 £3,034 £1,904 £2,005 £5,536 

Notes: All values are ‘best guess’ estimates. Cells left blank can’t be interpreted as ‘no value’, scientific evidence to date just doesn’t allow 

to calculate a monetary value for these services. Not only because of that the real values may exceed the stated ones.  



Hölzinger et al. 2013. Ecosystem Services Evaluation for Birmingham’s Green Infrastructure 

 

 8 September 2013 
 

 

2. Introduction and Background 

2.1 Objectives of this Survey 

This report is appendix 1 of the Green Living Spaces Plan for Birmingham 2013 as such forms 

an evidence base to the emerging Supplementary Planning Document – ‘Your Green and 

Healthy City’ -2031. It is an assessment of the value of Birmingham’s green infrastructure as 

defined in the Green Living Spaces Plan for Birmingham. The report focuses on how green 

infrastructure benefits human wellbeing. As far as possible these benefits have been 

expressed in monetary terms. In this context the monetary value reflects an advance to 

human wellbeing – it is not a price for the environment. Where the scientific evidence and 

data availability haven’t allowed a monetary evaluation quantitative examples combined 

with a qualitative assessment has been provided.  

This report follows the recently published Natural Environment White Paper (NEWP) and the 

UK National Ecosystem Assessment (UK NEA). The NEA was based on the founding principles 

established in the 2005 published Millennium Ecosystem Assessment (MA) which has been 

taken over and refined by The Economics of Ecosystems and Biodiversity (TEEB) in 2010. The 

framework and examples for ecosystem services are summarised in Figure 2.1 below. 

Additionally to this report a scientific paper will be published focussing on the research 

aspects and to promote the approach within the academic sphere. 
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Figure 2.1 Examples for Ecosystem Services 

 

Source: Referring to TEEB 2010 and UK NEA 2011. 

This study provides information about the magnitude of the economic value of the services 

provided by Birmingham’s green infrastructure. The recent opinion expressed by the 

Department for Environment, Food and Rural Affairs (Defra) is that 

“…the benefits the natural environment provides are not yet valued properly in 

policy and project appraisal across government.”
3
 

This has been echoed in other publications such as The Economics of Ecosystems and 

Biodiversity (TEEB)4, the Natural Environment White Paper5 or the National Ecosystem 

                                                 
3
 Defra 2007, 2. 

4
 TEEB 2010. 

Provisioning 

Services 

Cultural 

Services 

Regulating 

Services 

Food: Ecosystems provide the conditions for growing food. 

Raw materials: For example timber to construct furniture and for woodfuel. 

Fresh water: Ecosystems provide surface and groundwater. 

Wild species diversity: Ecosystems provide everything that an individual plant or 

animal needs to survive. 

Recreation: Accessible greenspace offers an opportunity for recreation, sports, etc. 

which influences physical health. 

Aesthetic Values & Sense of Place: People benefit from a view on beautiful 

landscapes which improves mental health. 

 

Climate regulation: On the one hand vegetation captures and stores carbon; on the 

other hand it mitigates extreme high temperatures in urban settings. 

 

Moderation of extreme events: Ecosystems create buffers against natural hazards 

such as flooding events and storms. 

Water and air quality improvement: Micro-organisms and plants remove and 

decompose pollutants from air and water bodies. 

Note: This list is anything than exclusive. 
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Assessment (UK NEA)6 suggest that the ecosystem services approach will play a vital role in 

future environmental policy; in the UK and worldwide. 

In the UK, natural habitats are under pressure. The current economic austerity coupled with 

the profound changes to public administration is unlikely to mitigate the pressure on the 

natural environment, especially within urban areas such as Birmingham where the stress on 

living landscapes is increasing. Development and climate change are the two main drivers. 

Many ecosystem services such as recreation, amenity or flood risk reduction are not 

marketable which leads to a general undervaluation of such services. Figure 2.1 provides a 

non-exclusive overview of important ecosystem services.7 The aim of this research project is 

to make the value of such ecosystem services visible and tangible. This helps to promote 

better environmental decision making.  

When developing and appraising spatial and city planning we have a comparatively good 

understanding about the benefits that ‘grey infrastructure’ provides to human wellbeing. Be 

it savings of x hours of travelling time each day in case of a motorway, the provision of 

properties for x people or an expected turnover of x for an industrial estate. All these 

benefits can be expressed quantitatively and in monetary terms because they are 

marketable.8 Green infrastructure also provides a wide range of benefits to human wellbeing 

but beneficiaries don’t have to reveal their real preferences for most of these goods and 

services through market prices. Environmental goods and services9 are very often commonly 

used and non-exclusive. Usually nobody has to pay a fee to access a park or for experiencing 

the amenity of woodland. One can benefit from such services as a free-rider. This often 

results in the misjudgement that such ecosystem services are self-evident and without value. 

The high complexity of ecosystem interactions makes the value even more intangible and 

reinforces undervaluation.  

                                                                                                                                                         
5
 HM Government 2011. 

6
 UK NEA 2011b. 

7
 The term ‘ecosystem service’ it not used entirely consistent within literature. We use the term consistent to the ‘final 

ecosystem service’ in the framework of the UK National Ecosystem Assessment (Ibid. Within this publication the term 

‘ecosystem service’ has been used because of simplification and because it is more commonly used. 
8
 It should be stressed, however, that such operating figures are usually based on more or less robust assumptions as well 

and therefore not certain. Presenting monetary figures often suggests a higher degree of certainty which is a 

misjudgement. Therefore it is important to review corresponding assumptions as well to make a deliberate judgement. This 

applies for marketable goods and services as does it for non-marketable ecosystem services. 
9
 When referring to ‘(ecosystem) services’ we include ‘goods’ as well within this publication.  
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 “Because ecosystem services are largely outside the market and uncertain, they are 

too often ignored or undervalued…”
10

 

This undervaluation results in a general undersupply with ecosystems and ecosystem 

services and in the end to a decline of overall human wellbeing. This market failure should 

be compensated for by governmental institutions and regulations.11 However, decisions - 

not only affecting the environment – have to cope with trade-offs and are very often based 

on cost-benefit deliberations. But in a case where the benefits of one (grey) policy option is 

comparatively clear and tangible and of the other (green) policy option is fairly uncertain and 

intangible - a justification of the first option is much easier and more defendable. The 

economic valuation of ecosystem services serves to mitigate this information bias and makes 

the services provided by the green infrastructure and ecosystems in general, more tangible.  

As a supporting document of the Green Living Spaces Plan for Birmingham 2013 and the 

sustainable development policy ‘Your Green and Healthy City’ - Supplementary Planning 

Document (SPD) this report will provide decision makers, planners, but also other 

stakeholders with the most accurate ecosystem services evaluation for greenspace on a city-

scale anywhere in the UK and maybe Europe and the World.12 This evidence base helps to 

get a better understanding of the trade-offs inherent in decisions affecting greenspace and 

supports Birmingham’s way into a sustainable future.  

“The full value of goods such as health, educational success, family and 

community stability, and environmental assets cannot simply be inferred from 

market prices, but we should not neglect such important social impacts in policy 

making.”
13

 

This report mainly serves as a resource to inform relevant people and organisations about 

the value that green infrastructure provides. Because many ecosystem services remain 

unvalued or undervalued in this report -this must be seen as just the starting point for the 

development of future policy-tools and planning decision-aids. Because there are still 

                                                 
10

 Costanza et al. 1997, 269. 
11

 Ignoring that optimising human welfare is not always the main incentive for decision makers and bureaucrats (Hölzinger 

2010.) 
12

 As far as the authors are aware. 
13

 HM Treasury 2003, 57. 
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significant gaps in the scientific evidence regarding the evaluation of ecosystem services and 

the available habitat data this study also reveals gaps and suggests research questions to 

overcome these shortcomings.  

Throughout the report, recommendations for future actions are highlighted within text 

boxes. Further generic recommendations affecting the whole green infrastructure of 

Birmingham are contained in section 7.2. Also within section 7.2 there are a series of next 

steps and follow-up projects including how the planning system can be optimised to better 

consider the real value of green infrastructure and how the optimal amount of greenspace in 

Birmingham can be provided in the most efficient way.  
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2.2 The Methodological Approach and its Limitations  

The scope of this research project is comparatively wide. Its aim was to calculate the Total 

Economic Value (TEV) of as many ecosystem services provided by as many broad habitats as 

possible within the City of Birmingham.  In this context ‘economic’ does not equal ‘financial’; 

rather it signals how the impacts on human wellbeing are measured and expressed in 

monetary terms – it is not a price-tag for the environment. The monetary value should be 

interpreted as a common denominator when comparing different policy-options influencing 

human welfare. 

“In considering the task of valuing ecosystem services an important distinction 

needs to be drawn between the terms ‘value’ and ‘price’. That they are not, in 

fact, equivalent is easy to demonstrate. Consider a walk in a local park. The 

market price of such recreation is likely to be zero as there are no entrance fees 

and anyone can simply walk in. However, the very fact that people do indeed 

spend their valuable time in parks shows that this is not a zero value good.”
14

 

The available scientific evidence does not allow for the full calculation of monetary values 

for the total range of services – so the monetary assessment has been accompanied by a 

qualitative evaluation. Therefore monetary values shall generally be treated as the lower 

limit of the real value.15 The time available to undertake this research has been very limited. 

With such limited time- and financial resources for this present study - no original primary 

valuation studies have been undertaken. Other findings were transferred applying the 

benefit transfer approach.16 This approach allows us to transfer values from other valuation 

studies to our specific context of Birmingham’s green infrastructure. Where possible 

adjustments regarding site-specific circumstances and socio-economic variables have been 

made to reduce the transfer-error. The application of this approach can be seen as a 

practicable and cost-effective way to implement the ecosystem services approach in 

decision making.17  

                                                 
14

 UK NEA 2011b, 1072. 
15

 This effect is not implemented in the sensitivity analysis. Therefore the real value of ecosystem services may even exceed 

the upper boundary of the sensitivity analysis.  
16

 Sometimes also referred as ‘value transfer approach’. 
17

 Defra 2007, 38. 
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Where possible the marginal value for a change of ecosystem services provision has been 

calculated and then applied for the whole area of green infrastructure in Birmingham. Even 

if the validity regarding decision making is limited it was the view of the authors that this is 

the best approach to match available scientific evidence and time limitations. The approach 

applied intentionally leads to an under- rather than over-estimation of ecosystem services 

values, which matches the principles of this research project. 18 The underlying assumption is 

that a marginal increase of green infrastructure would occur at a suitable place and a loss of 

green infrastructure would occur where it is likely to have the least negative impact. This 

means for example that a park would be established in an area where the provision of 

greenspace is deficient rather than where there is already an existing park. 

The relevance of for example substitutional greenspace or the influence of the distance 

decay on the value of green infrastructure is still widely uncertain and strongly dependent 

on the ecosystem service being assessed. For climate change mitigation for example the 

marginal and total value of greenspace provision in Birmingham are almost equal.19 On the 

other hand a 20 percent decline of accessible greenspace compared to a 10 percent decline 

would result in a disproportional decline of human well-being.20 The two services have a 

different shape on the marginal value curve which relates to the extent of benefit provision 

– to local people. Climate change affects the global climate whilst recreational services 

usually occur locally which makes the influence of substitutional greenspace much stronger. 

Developing and implementing policy-tools incorporating the marginal value of ecosystem 

services provision on a spatial scale should be seen as the logical next step to implement the 

ecosystem services approach in decision-making. 

In this report only valuation methods which comply with high scientific standards as well as 

the available evidence to date are applied. Nevertheless, the model implies some limitations. 

Related Willingness-To-Pay (WTP) techniques for example have their own imperfections 

such as the social desirability bias21 or a potential inability of survey participants to perceive 

hypothetical markets and goods. However, questioning techniques are sufficiently advanced 

to gather resilient outcomes. Another limitation may occur from applying the value transfer 

                                                 
18

 UK NEA 2011b, 1076. 
19

 Assuming that type, quality and extent of greenspace are equal. 
20

 The first 10 percent decline reduces human wellbeing less than the second 10 percent (from -10% to -20%).  
21

 The interviewees may like to make out that they value an ecosystem service more than they actually do 
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approach. Usually, the study area (the primary valuation studies) and the policy area (in this 

case the green infrastructure of Birmingham) are not entirely similar. Therefore, some socio-

economic influencing variables such as income or population density as well as the context 

(availability of substitutes) need to be adjusted. Even if these adjustments are applied as 

thoroughly as possible, a benefit transfer error can never be ruled out. Some adjustments 

such as those for cultural differences are not practically possible. Further limitations are 

linked to general scientific uncertainties such as the future impacts of climate change. 

Further method-specific caveats are explained in the regarding chapters.   

To take these uncertainties and limitations into account within this investigation, a 

sensitivity analysis has been applied. Using sensitivity analysis every value is stated as a ‘best 

guess’22 with a range, following best practice recommendations.23 It should also be noted 

that the values produced in this study are gross rather than net values. Neither alternative 

land-use options nor the costs of land management etc. have been considered.  

A mistake often made when valuing ecosystem services is double counting. The risk is even 

higher when valuing such a wide range of services as well as different habitats as in the 

present survey covering the complete city of Birmingham. The ecosystem interactions as 

well as the relations between different services are characterised by high complexity. 

Therefore, considerable attention has been paid to this issue. In case of doubt - calculations 

are conservative to maintain validity. This principle has been applied to the valuation of all 

services.  

Ecosystem services do not present the value of ecosystems for their own sake. Rather they 

reflect the benefits (and in some cases threats) to human wellbeing and therefore follows an 

anthropocentric approach. This is the only practicable approach because “non-

anthropocentric value is, by definition, beyond any human knowledge.”
24 But it should be 

kept in mind that the anthropocentric approach can involve for example existence values 

(non-use values)25, option-use values26 or bequest values27 as a matter of course. However, 

                                                 
22

 If not stated otherwise values are always stated as ‘best guess’ per year within the study to hand. 
23

 EFTEC 2010a, 35. 
24

 Defra 2007, 12. 
25

 You might never be able to see a whale in nature, but you can nevertheless benefit from the pure existence of whales. 
26

 You might never see a whale in nature, but you can benefit from the ability to see whales in the future.  
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incorporating such values in an ecosystem assessment has been previously determined as 

ambivalent. 28 This will be considered within referring sections. 

The values of ecosystem services are not only stated as annual values; they are also stated as 

capitalised value over 50 years. To calculate the ‘net present value’ of future benefit it is 

usual and reasonable to apply a discount rate. This discount rate is used to convert the 

benefits to present values and make them comparable. The UK Government recommends a 

discount rate of 3.5 percent for periods of up to 30 years. After 30 years this rate declines to 

3.0 percent.29 This discount rate has been applied within this investigation even if the 

authors view is that this rate is too high and its justification is outdated and not consistent 

with sustainable development.30 The discount rate has been applied to ensure consistency 

and comparability with other publications. However, to provide a more realistic value a 

lower discount rate of 1.5 percent has been applied to all the ‘best guess’ values as well.31 

For the upper threshold a discount rate of 0 percent has been applied. For the lower 

threshold of the sensitivity analysis the discount rate recommended by HM Treasury has 

been applied. 

It should be kept in mind that for capitalised values a ceteris paribus future has been 

implied. This assumption states that all variables are set constant over time. If variables 

change the capitalised value may change as well. Neither the assumed population growth in 

Birmingham nor the additional pressure caused by climate change has been considered in 

the capitalised value. Both can be expected to increase the values of ecosystem services 

over time. In a ceteris paribus scenario such influences are not considered. 

                                                                                                                                                         
27

 You might never see a whale in nature, but you can benefit from the ability of future generations to see whales in the 

future. 
28

 UK NEA 2011b, 1185. 
29

 HM Treasury 2003, 97. 
30

 For a more extensive discussion of the discount rate recommended by HM Treasury; other discount rates and criticisms 

of the HM Treasury discount rate see for example Hölzinger 2011, 19; Stern 2006, 48; Perino et al. 2011, 22. 
31

 Adopting recommendations of the German Federal Environment Agency 2008. 
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2.3 The Regional Context: Birmingham 

Outside London, within the UK, Birmingham is the city with the highest population. It is 

located in the centre of England. Birmingham covers an area of 26,779 hectares and has a 

population of more than 1 million. The area is highly urbanised with a population density of 

3,739 people per km2. 32 

In the past, Birmingham was characterised by an early and strong industrialisation with rapid 

growth rates. Even if the economy today is dominated by the service sector, the traces of 

the industrial revolution characterise broad areas of the city. One example would be the 

extent of the canal network and another is the quantity of factory buildings. Birmingham’s 

green infrastructure is virtually unplanned due mainly to the pattern of historical land 

acquisition for open space purposes and philanthropic donations and gifts. Overall, 

Birmingham is characterised by a high degree of surface sealing and comparatively slight and 

fragmented areas of green space, except for Sutton Park in the north of Birmingham. Over 

the past years and decades, there has been a continuous loss of green infrastructure to 

development and increased urbanisation. Facing further growth of population (estimates 

suggest an increase of about 13 percent in Birmingham until 2030)33 the pressure on green 

infrastructure is likely to increase. 

The area of green infrastructure in Birmingham adds up to about 6,200 ha which equates to 

23 percent of the total city area.34 This doesn’t include the ‘blue infrastructure’ including 

rivers, canals, lakes, ponds, and other water bodies. Additionally not all parts and types of 

green infrastructure are recorded in Birmingham. Map 2.1 provides an overview. This 

investigation only incorporates the green infrastructure within the city boundaries of 

Birmingham. Birmingham City Council also manages some parks outside the city boundary 

such as Lickey Hills Country Park in Bromsgrove. However, such parks are not part of this 

investigation. 

                                                 
32

 2009 Resident Population Estimates by the Office of National Statistics 
33

 2006-based Subnational population projections by the Office of National Statistics 
34

 This figure is based on incomplete and records and the total amount might exceed the mapped amount of greenspace. 
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Map 2.1 Birmingham’s Green and Blue Infrastructure  

 

Source: GIS data provided by EcoRecord, Birmingham City Council and Forestry Commission. 
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A major amount of 4,150 ha of greenspace can be classified as (amenity) grassland. 

Unfortunately the available scientific evidence to date doesn’t allow us to estimate a robust 

value for ecosystem services provided by this habitat class. Within this investigation only 70 

ha of BAP35 priority grassland could have been evaluated. The habitat area that has actually 

been evaluated within this research project can be seen in Map 2.2. 

                                                 
35

 Biodiversity Action Plan 
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Map 2.2 Habitats Evaluated within this Investigation 

 

Source: GIS data provided by EcoRecord, Birmingham City Council and Forestry Commission. 
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By comparing these two maps one can see that only a fraction of the total green 

infrastructure in Birmingham could have been evaluated. This investigation only 

incorporates 2,100 ha of ‘high quality’ habitats of which broadleaved woodland represents 

the majority. ‘High quality’ in this context refers to biodiversity rather than other services. It 

is still possible that the average per hectare value of ecosystem services provided by 

(amenity) grassland exceeds the value of other habitat types – especially considering 

services such as recreation. The only reason why the ecosystem services of (amenity) 

grassland haven’t been evaluated within this report is that the available scientific evidence 

to date doesn’t allow for the evaluation of the ecosystem services provided by this habitat 

type in quantitative and monetary terms. It has to be stressed again, however, that this can’t 

be interpreted as if there is no or low value of such (amenity) grassland. The problem is that 

to date we don’t have the right measures and tools to evaluate such values and express 

them quantitatively.   

Another limitation of this research is that sufficient robust data is not available for all types 

of habitat. We know, for example that arable margins, hedgerows and other important 

habitat types exist in Birmingham and that they have a considerable value in terms of 

ecosystem services. Here the limitation is that such habitats haven’t been mapped 

accurately enough in Birmingham rather than the lack of scientific evidence to evaluate the 

ecosystem services provided by such habitats. An overview of greenspace evaluated in this 

report divided by habitat class can be reviewed in Table 2.1.  
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Box 2.1 Green Infrastructure Recording and (Amenity) Grassland Research 

To improve the ecosystem services assessment of Birmingham’s green infrastructure 

the habitat records have to be improved and all datasets should to be collected and 

managed by a central organisation such as EcoRecord. In terms of capturing, storing, 

evaluating and analysing data for Birmingham’s GI, EcoRecord is the most important 

resource. However, for it to do this there is a requirement for continued survey and 

evaluation and access to new data sets to update and inform the process. Additional 

resources would be necessary to enable EcoRecord to satisfy these demands. This 

includes for example the interpretation of habitats or the assessment of BAP priority 

habitats such as hedgerows and arable margins for which no robust records exist. 

Additionally a similar ecosystem assessment for Birmingham’s blue infrastructure is 

recommended as it is crucial for Birmingham’s ecological network and ecosystem 

functioning. Primary research is recommended to overcome broad research gaps 

related to ecosystem services provided by (amenity) grassland which represents the 

vast majority of greenspace in Birmingham and other urban areas. 
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Table 2.1 Area of Habitats Evaluated  

Broad habitat type 

    Subset 

Area Area in % of total green 

infrastructure  

(excl. blue infrastructure) 

Broadleaved woodland 1,528.2 ha 24.7 % 

    Ancient woodland 187.2 ha 3.0 % 

Wetland 199.2 ha 3.2 % 

    Floodplain grazing marsh 190.3 ha 3.1 % 

    Fens 7.6 ha 0.1 % 

    Reedbeds 1.3 ha 0.0 % 

Lowland Heathland 310.3ha  5.0 % 

BAP priority grassland 69.6 ha 1.1 % 

    Lowland meadows* 63.2 ha 1.0 % 

    Lowland dry acid grassland 5.9 ha 0.1 % 

    Purple moor-grass and rush pasture 0.4 ha 0.0 % 

 

*) Excluding lowland meadows that is also classified as floodplain grazing marsh to avoid doublecounting. 

Source: EcoRecord, Birmingham City Council and Forestry Commission. 

To use the most accurate baseline habitat information GIS data provided by EcoRecord (the 

biological record centre for Birmingham and the Black Country) has been combined with 

latest GIS layers of the National Forest Inventory provided by the Forestry Commission and 

datasets held by Birmingham City Council. Following our ‘conservative estimate’ principle 

areas ‘likely to be forests’ have been excluded. In cases where habitat types fall into two 

classes the class with the better valuation data has been chosen to avoid overlaps. This 

schedule is not definitive. However, it is likely to be the best estimation to date. Not included 

in this table are other important BAP priority habitats such as hedgerows or arable margins. 

At the time of this investigation reliable datasets for these habitats were not available. This, 

together with the exclusion of grassland and the blue infrastructure are other reasons why 

the valued ecosystem services represents a lower limit for the total benefits provided by 

Birmingham’s green infrastructure. 
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3. Provisioning Services 

3.1 Water Supply  

The ecosystem service ‘water supply’ refers to the provision of fresh water and groundwater 

for private consumption, agriculture, aquaculture, industry or energy rather than flood- or 

water quality regulation which are evaluated in separate sections of this publication. Apart 

from the fact that fresh water has an in situ value; it also supports many other services such 

as biodiversity.36 So although water bodies such as rivers or canals haven’t been covered 

within this investigation, in terms of their inherent value, they are very significant for 

additional benefits that can be attributed to them.  

Green infrastructure such as wetland only plays a minor role by capturing water when the 

water level is higher and partially releasing it when the water level is lower. This helps to 

reduce variations in water flows and levels.37 Water for supply is managed through Water 

Company water resource plans. Water for Birmingham largely comes from Wales and there 

is a major grid which allows water to be moved around the country. Furthermore in most 

parts of the UK the availability of freshwater is not a current problem. Baring this in mind it is 

not surprising that £817 is the annual value for water supply provided by Birmingham’s 

wetlands, which is minor when compared to other services. This value is likely to increase in 

the future because water availability for immediate abstraction may be reduced by 10 

percent by 2060. This may affect the sufficient provision of water to constant costs.38  

3.2 Wild Species Diversity  

The term ‘biodiversity’ generally describes diversity of life on earth. Therefore biodiversity 

underpins all other ecosystem services as most of them (at least partially) depend on living 

organisms.39 This category used here relates especially to a high diversity of species and their 

related additional benefits. As suggested by the overview of ecosystem services ‘wild species 

diversity’ in this specific context can be partially considered as a provisioning service- and 

partially as a cultural service. 

                                                 
36

 UK NEA 2011b, 1088. 
37

 Ibid., 1089. 
38

 Ibid. 
39

 Norris et al. 2011, 64. 
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“…this evidence shows that, in general terms, the level and stability of ecosystem 

services tend to improve with increasing biodiversity.”
40

 

The quantification of biodiversity services is often inadequate due to limited data and 

scientific evidence.41 Furthermore some valuation approaches are considered 

controversial.42 One example is pollination. On the one hand we have evidence that 

pollinators are declining. On the other hand we don’t know how this loss influences 

pollination services; especially in agriculture.43 

Nevertheless some authors calculate values for ‘wild species diversity’ and often refer to 

‘biodiversity’ or ‘habitat for species’. When they do so, they often refer to the occurrence of 

charismatic species. This usually reflects a non-use value of preferences for the pure 

existence of a species without using (watching/experiencing) it. This approach requires true 

altruism and its quantification is therefore considered controversial. Additionally it often 

overlaps with use-values occur.44 Human preferences for the pure existence and survival of 

species can also be explained by option values45 or bequest values46. Some authors calculate 

values explicitly for ‘biodiversity’ or ‘wild species diversity’. Therefore we adopt this category 

but findings should be interpreted with care. The values refer (partially) to other (bundles of) 

services such as aesthetic appreciation. Within this exercise we tried to rule out overlaps as 

far as possible but it won’t be feasible to add other benefits in the future without reflecting 

potential overlaps with the values below again.  

Hanley et al. (2002) values the non-use benefits of UK woodland as habitat for species. He 

revealed human preferences for the existence of woodland as habitat for species and 

biodiversity in general.47 This study is considered to be appropriate for a benefit transfer 

even though the sample size was comparatively small and not representative for the whole 

population in the United Kingdom.48 They valued the WTP for woodland habitats with 

                                                 
40

 Ibid. 
41

 Ibid., 65. 
42

 UK NEA 2011b, 1186. 
43

 Norris et al. 2011, 68. 
44

 UK NEA 2011b, 1186. 
45

 You might never see a whale in nature, but you can benefit from the ability to see whales in the future.  
46

 You might never see a whale in nature, but you can benefit from the ability of coming generations to see whales in the 

future. 
47

 See section 1.4 for more details. 
48

 Willis et al. 2003, 15. 
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different attributes, expressed by focus groups. This study was also applied to value the 

social and environmental benefits provided by woodland in Great Britain as a whole.49 

To transfer the available statistics to the categories defined by Hanley et al. (2002), some 

assumptions are necessary. Ancient woodland in Birmingham fits well in the category of 

ancient semi-natural woodland (ASNW). The reason is that planted ancient woodland sites 

(PAWS) in Birmingham are replanted with native broadleaves to the greatest extent. 

Therefore the characteristics are comparable.  

The mean WTP to protect and regenerate an area of 12,000 ha of lowland ancient semi-

natural broadleaved woodland was £1.13 per household (in 2002 prices).50 With inflation 

adjusted to 2011 price levels this results in £1.42 per household. Because this is a non-use 

value, the benefits are basically not restricted to local residents.  

“There is no reason within standard economic theory why non-use values would 

also decrease with distance.”
51

 

However, as mentioned before, non-use values are controversial and may contain use values 

as well which are distance related. As a compromise we assumed that only residents in the 

West Midlands benefit from woodland in Birmingham as ‘habitat for species’. Multiplying 

the WTP by the number of households in the West Midlands (1.7m) and breaking the result 

down to the regional area of PAWS, an annual value of £39,000 for 187 ha has been 

calculated. However, for the upper limit of the sensitivity analysis all UK households have 

been taken into account. 

The valuation of the ‘usual’ broadleaved woodland areas is more difficult because the focus 

group participants were asked explicitly for their WTP for an increase of woodland. However, 

the assumption is permissible that keeping established woodland is worth the equivalent of, 

or more than planting new woodland. If the amount of woodland and therefore the habitat 

for species declines, the marginal value increases. Furthermore, the species diversity in 

established woodlands is generally higher than in new planted woodlands. Following these 

arguments the valuation of broadleaved woodland in Birmingham, applying the values for an 

                                                 
49

 Willis et al. 2003. 
50

 Hanley et al. 2002, 18. 
51

 Brander et al. 2008, 18. 
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expansion of woodland, seems to be justifiable. The WTP for 12,000 ha broadleaved 

woodland is £1.05 (2002 prices). Adopting the calculation for PAWS above, the annual value 

of broadleaved woodland in Birmingham adds up to £207,000, representing the best guess. 

This results in a total annual value of woodland in Birmingham as habitat for species (wild 

species diversity) of £246,000.  

Because these are passive- or non-use values, people often have problems in expressing 

their own preferences. On the one hand the topic is very abstract and hard to grasp. On the 

other, the WTP for this form of ecosystem service is a very small fraction of income which 

leads to a comparatively wide variation of expressed values. Furthermore, the form of 

moderation of focus groups and the information provided about the habitats can have a 

strong influence on the expressed WTP. Additionally, the comparatively small sample size 

and other caveats discussed above makes the application of a wide range of 80% reasonable 

for the sensitivity analysis. This results in a range from £49,000 up to £5.1m, annually.  

The high importance of wetland as habitat for wild species can be expressed through the 

fact that all three habitat types captured within this investigation are categorized as BAP 

habitats of principal importance.52  

“The degradation and loss of wetlands is more rapid than that for other 

ecosystems. Similarly, the status of both freshwater and, to a lesser extent, 

coastal species is deteriorating faster than that of species in other ecosystems.”
53

 

One example is the especially high diversity in plant and invertebrate species within 

floodplain grazing marsh.54 Following the calculations in Section 9.1 wetland in Birmingham 

as habitat for wild species can be valued at £95,000 annually. Within the scope of this study 

non-use values couldn’t have been valued. Therefore the values calculated for wild species 

diversity can be interpreted as conservative estimate. Furthermore overlaps with aesthetic 

appreciation or recreation can’t be completely ruled out.  

 

                                                 
52

 See section 4.1 
53

 McInnes 2007, 8. 
54

 B&BC LBAP Review Group 2010, 12. 
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For heathland and BAP priority grasslands the data values provided by Christie et al. (2011) 

have been applied. For calculations see Appendix 9.2. In absence of alternatives the 

assumption has been made that this ecosystem service directly relates to the area of habitat. 

Table 2.2 summarises the calculation.55 

Table 2.2 ‘Wild species diversity’ benefits provided by heathland and BAP priority grassland 

 Heathland BAP Priority Grassland 

Area of Habitat 310 ha 70 ha 

Annual WTP per ha for ‘charismatic species’ (2011 

prices) 

£486.59 £320.07-£356.47 

Annual WTP per ha for ‘non-charismatic species’ 

(2011 prices) 

£126.09 £30.11-£109.83 

Annual value £190,000 £30,000 

Source: Christie et al. 2011 & own calculations 

 

Box 2.2 Primary Research Regarding Wild Species Diversity 

 

 

                                                 
55

 Because of data availability issues the value for ‘charismatic species’ of dry acid grassland couldn’t have been calculated. 

However, the effect on the sum is minor. 

To improve ecosystem services assessments in the future additional primary research is 

necessary. This should focus on the risk assessment of loosing native species diversity 

and the influence of invasive species. One question to answer is to what extent the 

ecosystem can cope with the decline of wild species diversity and which species are 

‘system-relevant’.  
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4. Cultural Services 

4.1 Recreation  

Recreation is part of general leisure and not always easily definable from education or 

aesthetic appreciation. It usually refers to doing things and interacting with others.56 

Ecosystems provide the settings for a wide range of human activities including walking, 

running, cycling but also climbing or horse riding. It also provides space for example for 

picnicking or observing nature. Because of the physical activity there are also overlaps with 

health benefits. 

Recreational services have a high value, especially in the urban environment as many people 

can benefit from it and substitutional greenspaces are rare. Recreation as an ecosystem 

service raises individual wellbeing and is therefore a value in itself. Additionally, an increase 

of accessible green infrastructure close to homes is increasingly being shown to improve 

people’s health by providing space for physical activity.57 There are strong links between 

recreation and health benefits (see Section 4.5). However, referring to the Woodland Trust, 

in Birmingham only 9 percent of the population has access to a woodland site of at least 2ha 

within 500m from home.58 

To value the recreational benefits from woodland in Birmingham, a benefit transfer of the 

findings of Scarpa, R. (2003) has been applied. This data is based on a primary contingent 

valuation study undertaken in 2002.59 This data and the sample size have been extended by 

incorporating datasets of a broader contingent valuation study carried out in 1992. Visitors 

of woodland sites were asked how much they were willing to pay, if there were to be a 

charge for access.60 The results show that the willingness to pay (WTP) for a visit differs by 

travelled distance to the site. The inflation adjusted WTP (price level 2010) to local woodland 

sites (within 5 miles from home) is £1.13 per visit.61  

                                                 
56

 Church et al. 2011, 657. 
57

 Coombes, Jones, and Hillsdon 2010. 
58

 Woodland Trust Appendix I. 
59

 Scarpa 2003, 16. 
60

 An open-ended questionnaire has been used and protest bids have been excluded. 
61

 Scarpa 2003, 16. 
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To estimate the number of visits to woodland sites in Birmingham the ‘Monitor of 

Engagement with the Natural Environment’ (MENE) data has been used.62 For the purposes 

of this report statistics have been available for the survey periods 2009/10 and 2010/11. The 

average number of annual visits to woodland undertaken by Birmingham residents has been 

estimated to be 1.26 million. Another assumption made has been the implied number of 

visits by local residents is a reasonable indication of visits to local woodland sites. Because 

the vast amount of visits to woodland is within a travelled distance below 5 miles, this 

assumption is reasonable.63  

The total value of the recreational benefits provided by woodland in Birmingham can be 

calculated by multiplying the average annual visits with the mean WTP per visit. This results 

in an annual value of £1.42 million. In general this value is likely to represent an 

underestimation as the higher WTP for visits to woodland sites further away then 10 miles 

from home hasn’t been applied.  

To recognise uncertainties relating to the sample size, transfer errors and the general 

scientific uncertainties, a range of 40 percent has been applied for the sensitivity analysis, 

which leads to an annual value of between £0.85m and £1.98m. Considering the small 

amount of accessible woodland in Birmingham and the comparatively strong relationship 

between distance travelled and visits, the assumption is reasonable that creating access to 

more woodland would cause a significant increase of public welfare and therefore of the 

recreational value of woodland in Birmingham. 

Wetland in Birmingham provides space for non-consumptive recreation like bird watching 

but also consumptive recreational activities such as fishing. However, the latter service is 

likely to have a negative effect in the total value of ecosystem services provided by wetland 

as it influences other services negatively;64 but the summarised recreational services 

provided by wetlands has a positive value. In Birmingham the annual recreational value adds 

                                                 
62
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up to £102,000.65 However, it should be noted that this includes aesthetic appreciation as 

well. A distinction was not feasible in scope of this exercise.  

As only a comparatively small proportion of wetland in Birmingham is accessible and both 

services are dependent on accessibility the value of wetland could be significantly increased 

if access to more sites were enabled. This also applies for wild species diversity. It is very 

likely that providing access to more wetland sites in Birmingham could add significant value 

to residents’ wellbeing.  

For heathland and lowland meadows the data provided by Christie et al. (2011) has been 

used to calculate the ecosystem values (see appendix 9.2). However, here the category used 

also includes aesthetic and spiritual benefits. Because for Birmingham there are no sufficient 

robust figures about the quality of habitats available we assume that it is the same 

proportion of habitat in favourable condition as in the UK average. Therefore no further 

adjustments regarding the quality are necessary.  

Assuming a direct relation between area of habitat and value of cultural services would 

result in a crude undervaluation because especially cultural values are strongly related to the 

number of people who can locally benefit from such services. To take this factor into account 

the average value per hectare has been adjusted by the population density. In absence of 

alternatives the average value per hectare has been divided by the average population 

density per km2 in the UK (255.6/km2) and then multiplied by the average population density 

in Birmingham (3739/km2). This approach can be judged as sufficient robust proxy.   

Table 4.1 Cultural services provided by BAP priority habitats 

 Heathland Lowland meadows 

Area of Habitat 310 ha 63 ha 

Annual WTP per ha ‘within own region’ (2011 prices) £133.91 £99.29 

Population density UK (people/km
2
) 255.6 255.6 

Population density Birmingham (people/km
2
) 3739.0 3739.0 

Annual WTP per ha ‘within own region’ in 

Birmingham(2011 prices) 

£1,958.92 £1,452.49 

Annual WTP per ha ‘outside own region’ (2011 prices) £128.30 £95.15 

 

Annual value £648,000 £10,000 

Source: Christie et al. 2011 & own calculations 
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However, this approach has only been applied for the value ‘within own region’. For the WTP 

stated for ‘outside own region’ it can be estimated that this value is more related to non-use 

values and therefore not related to the population density.66 Therefore just the average 

value per hectare has been applied for the latter.67 Because the degree of accuracy for 

assumptions made is comparatively low, a range of 85 percent has been applied for the 

sensitivity analysis. 

Box 4.1 Recreational Values of (Amenity) Grassland and Parks 

 

                                                 
66

 Christie et al. 2011. 
67

 Because of data availability issues for ‘BAP priority grassland’ only Lowland Meadows have been taken into account. 

However, this category covers more than 90 percent of the BAP priority grasslands.  

A significant gap in this investigation is that there is no primary research available that 

can be applied to value the recreational value provided by (amenity) grassland or parks 

in general. A transferable WTP estimate similar to the one applied for woodland would 

significantly improve ecosystem services assessments in the urban environment as 

most of such greenspace is (amenity) grassland. This research may be refined by 

accounting for specific features such as sport facilities and by incorporating the distance 

decay and the availability of substitutional greenspace. The latter information would 

significantly help decision making as it would enable the calculation of a sufficiently 

robust marginal value for additional (or lost) greenspace. 
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4.2 Aesthetic Values & Sense of Place 

The visual amenity of environmental landscapes is valuable and can have significant 

influences, e.g. on property prices. In environmental landscapes with trees, property values 

can increase by an average of 7%. This could also lead to an increase in council taxes.68 

Another study in Berlin, Germany, found that street trees can increase land values by up to 

17%.69 Research in the USA suggests that a view of woodland can also improve mental 

health by breaking down stress.70 Ulrich (1984) found that the view of woodland from 

hospitals has a positive effect on recovery times.71 

Within this investigation, the best applicable method to value the amenity benefits provided 

by woodland is to transfer the findings from Garrod (2002) who valued the Willingness-To-

Pay for woodland views from home, applying a stated preferences method. This represents 

the best primary valuation study in the UK.72 An additional advantage of this study is that 

overlaps with other benefits like recreation - have been avoided.73 

Referring to these findings, the annual WTP per household for a view of urban fringe 

broadleaved woodland from home is estimated to be £336.97 in 2011 (inflation adjusted by 

£268.79 in 2002).74 We adopt this value for the dominantly urban area of Birmingham in 

common with Edwards et al. (2009), who applied the same WTP to value the social 

contribution of forests in Scotland.75 However, it should be noted that the sample size of 

completed questionnaires is comparative small and no socio-economic adjustment is 

possible because corresponding information is not available.76 Nevertheless, the findings for 

peri-urban broadleaved woodland are estimated to be sufficiently robust.77 In view of the 

lack of alternatives this valuation is adopted for the whole broadleaved woodland in 

Birmingham.  
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The amenity value of woodland has been estimated by creating buffers around the urban 

woodland in Birmingham and then estimating the number of households within these buffer 

zones with a free view onto the woodland sites. Two buffers have been created – one with a 

50m radius around woodland sites and one with a 100m radius. A close look at Map 4.1 

reveals that the 50m buffer usually covers one row of households and the 100m buffer 

covers the second row. The map shows an example of woodland located in Cofton Park in 

the south of Birmingham. 

Map 4.1 Households with view on woodland 

 

Source: GIS data provided by Birmingham City Council and Forestry Commission. 

 

 

Reproduced from the Ordnance Survey mapping with 

permission of the Controller of Her Mayesty’s Stationary 

Office. 

© Crown copyright and database rights 2012 Ordnance 
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Ordnance Survey Address Point GIS data (residential only) has been overlaid against the 

buffer zones to count the number of households within each buffer zone.78 Because it is not 

likely that all households within these buffer zones have a free view on the woodland only a 

proportion of the total households has been taken into account for the valuation. The free 

view from households onto woodland can be blocked or degraded by for example fences or 

other houses. Therefore the assumption states that 70 percent of households within the 

50m buffer can have a free view onto the woodland site. For households within a distance 

between 50m and 100m from the woodland sites 30 percent have been taken into account 

for the valuation.  

These are comparable conservative assumptions as for example Forest Research (2010) 

recommends applying the WTP for households within 300m from woodland sites.79 

Following this methodology it can be assumed that about 23,000 households have a free 

view onto woodland in Birmingham. The amenity value of woodland in Birmingham adds up 

to £7.78 million annually. Capitalised over 50 years this results in a value of £276.430 million. 
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4.3 Education  

Formatting ecological knowledge is a key element of the educational system and children 

benefit from this knowledge over their whole lifetime. Economically speaking, “formation of 

ecological knowledge […] can be seen as an investment in human capital.”
80 A high level of 

ecological knowledge boosts average lifetime earnings. Furthermore it provides additional 

non-marketable benefits to human wellbeing. It is arguable that a good ecological education 

leads to more productive individual use of leisure by ‘enjoying the nature’.81 Referring to the 

increase in lifetime earnings Mourato et al. (2010) approximate that  

“…the value of ecological knowledge embodied in this educational attainment at 

the end of the academic year 2009-10 [in the UK] was just over £2.1 billion.”
82

 

Along with more theoretical environmental education in the classroom, for example by 

reading books, frequent interaction with the local environment is one key element of 

acquiring ecological knowledge.83  

Especially in urbanised areas greenspace is capable of playing an even more important role 

in education. Children who have grown up in cities like Birmingham do not have the same 

relationship with nature as their counterparts living in the countryside. This applies 

especially for minority ethnic groups in urban contexts.84 

Birmingham City Council has an outdoor education programme where schools and nurseries 

have the opportunity to visit Sutton Park, Lickey Hills Country Park, Woodgate Valley 

Country Park and Sheldon Country Park and attend ranger-led outdoor education activities. 

Unfortunately, research about the economic valuation of benefits or outdoor education is 

scarce. In England, Land Use Consultants (2002) made estimations about the economic value 

of benefits from woodland for education.85 Based on these assumptions the educational 

benefits in the West Midlands are estimated to be about £2 million annually.86 However, the 

assumptions made are very crude. More recently research has been undertaken within the 
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framework of the UK National Ecosystem Assessment.87 Using a cost of investment 

approach88 organised school visits to UK’s Royal Society for the Protection of Birds (RSPB) 

reserves have been evaluated. Based on the travel costs approach89 a value of between £16 

and £26 has been calculated per trip and child.90  

We adopt this approach to calculate the cost of investment of trips to Lickey Hills Country 

Park for outdoor education purposes. Unfortunately other educational trips couldn’t have 

been valued within scope of this investigation. The value can be derived from the additional 

costs (including valuable time) to attend outdoor education activities. This includes direct 

resource costs for transport and ranger hire, but also the value of time spent travelling and 

waiting.91 The time spent at the site is not included as the methodology only incorporates for 

the additional time spent to benefit from outdoor education. The alternative would be to 

spend the time in the classroom which would consume time as well. To calculate the 

educational benefits of green infrastructure all school and nursery trips to Lickey Hills 

Country Park in the years 2010/11 and 2011/12 have been evaluated.  

Depending on distance between school/nursery and the park as well as the time of year 

schools can hire a coach for between £200 and £400 (return). Our calculation uses an 

average of £300 per trip. The charges to hire a ranger are between £125 (half day) and £200 

(full day). However, not all schools and nurseries hire a ranger. Additional costs can occur for 

hiring a room to leave luggage or to hire outdoor equipment. In average the costs per trip 

for rangers, rooms and equipment add up to £48.  

The value of time spent travelling and waiting can be subdivided in ‘in-vehicle travel time’ 

and ‘excess time’. The latter covers the time spent waiting and walking to and from vehicles. 

The ‘in-vehicle time’ has been calculated using a GIS based AA route planner for each trip. 

On average the ‘in-vehicle time’ per trip (return) adds up to 51 minutes. It should be noted 

that this is a conservative estimate as it usually takes longer to travel at peak times. For the 

‘excess time’ the assumption made by Mourato et al. (2010) of 15 to 22.5 minutes each way 

has been adopted. This results in an average ‘excess time’ of 37.5 minutes (return).  
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The value of time is based on the average cost to the government of students in education. 

An hourly value of £6.14 has been calculated, following assumptions and calculations made 

by Mourato et al. (2010).92 These costs are based on costs per pupil per year of £5,360.93 

There are some caveats included in this assumption. On the one hand for an outdoor trip no 

class room, electricity, school equipment etc. is necessary. Furthermore average costs are 

calculated based on students in education but nursery schools are also included. The costs in 

these circumstances may be lower. On the other hand, however, more teachers and 

teaching assistants per pupil are necessary to supervise the students on an outdoor trip. 

Figures indicate that for trips to parks in Birmingham at least twice as many teachers have to 

attend compared to the number required for indoor education. Additionally, the assumption 

that teachers need more time to prepare and plan for outdoor education trips than for 

education in the classroom is reasonable. Considering all aspects the calculation applied in 

this report seems to be realistic. Table 4.2 below outlines the details of the site visits and the 

applicable costs and values.  

Table 4.2 Organised Outdoor Education School Trips to Lickey Hills Country Park 

 Lickey Hills Country Park 

Average no. of trips per year (2010/11 + 2011/12) 62.5 

Av. no. of pupils 36.0 

Av. no. of teachers 6.7 

Av. time spent on site (minutes) 168.0 

Av. time spent traveling (minutes) 51.3 

Av. ‘excess time’ (minutes) 37.5 

Av. travel- & excess time/trip (minutes) 88.8 

Total travel- & excess time/trip (hours) 3330.0 

Av. costs to government/hour/student £5.88 

Total costs of time £19,580.40 

Av. costs for traveling/trip £300.00 

Av. charges for rangers, equipment etc./trip £48.00 

Total costs for traveling  & charges £21,750.00 

Total £41,330.40 

Source: Birmingham City Council; Mourato et al. 2010 & own assumptions 

Outdoor educational benefits provided by Lickey Hills Country Park are valued at £43,330 

annually (£1.53m capitalised). It should be stressed that this is in general a baseline of the 

real value because only trips organised by Birmingham City Council have been valued. This 
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doesn’t include for example other organised and non-organised trips to Lickey Hills Country 

Park by children. It can be assumed that every visit to ecosystems benefits education 

somehow. Because this park is located outside the city boundaries and only a minor fraction 

of educational benefits has been evaluated educational benefits are not included in the 

summary table in Section 1 and 7. 

4.4 Economy & Employment  

Many studies suggest that a green environment has manifold positive influences on the 

economy. Within a case study in Northumberland, respondents reported that they shop 

about one hour longer in retail areas landscaped with greenery and trees than in areas 

without. About ¾ reported that they prefer this setting.94 

“Study results suggest that higher price valuations are mediated by psychological 

inferences of district character and product quality. Thus, creating and 

stewarding an urban forest canopy may enhance revenues for businesses in retail 

districts that offer diverse products at varied prices.”
95

 

A well developed green infrastructure also attracts inward investments. The environmental 

setting is estimated to play a significant role for companies regarding to their location 

decision. This also attracts and retains especially high-skilled employees. The boost to 

economic competitiveness can be seen as a key factor in Birmingham to guarantee economic 

growth. The attraction of high-skilled workers by improving green infrastructure should be 

seen as a great opportunity to change the socio-economic structure in the region. However, 

the scientific evidence does not allow a quantitative analysis of these effects.96 

Another effect of a high-quality greenspace around workstations is increased productivity. A 

view on greenspace increases motivation and health which in turn decreases absent days. 

The importance of green aesthetic amenity at work can also be clarified by the fact that 

employees without a view on a green environment often hang up pictures of natural 
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scenes.97 These findings show that the environment has a significant influence on the local 

economy, even if these effects are difficult to quantify. 

Box 4.2 Green Infrastructure and the Economy 

 

 

4.5 Health benefits 

The links between environmental settings and human health were comparatively well 

researched in the past and positive relations have been observed. However, there still 

remain large research gaps which make the exact quantification and monetary valuation of 

such effects very difficult.98
 

““Health is a state of complete physical, mental and social well-being and not 

merely the absence of disease or infirmity.”
99

 

Health is not just the absence of diseases and infirmity; it is the state of human wellbeing.100 

Therefore almost all ecosystem services link to health benefits in one or another kind which 

makes it difficult to isolate health benefits from other benefits. 

Adults in the West Midlands are assumed to be the least physically active in England.101 

15.9% of adults in Birmingham compared to 16.3% nationally complete three or more 

sessions a week of 30 minutes of moderate physical activity.102 Apart from the negative 

effects on human wellbeing and reduced life expectancy this causes significant expenses to 
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Authors and Steering Group members equally identified a very important research gap 

here. Future research is necessary to identify the links between the health benefits 

derived from greenspaces and any related wealth generated by associated economic 

development. Questions to be evaluated are how greenspace exactly influences 

consumer behaviour and how it affects productivity and behaviour at a place of work.  
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the healthcare system and therefore society. The annual costs of physical inactivity in 

England are estimated to be about £13 billion (inflation adjusted).103  

In Birmingham it is estimated that physical inactivity costs the NHS around £15.4 million per 

year in 2012. When incorporating additional costs to the city through sickness absence and 

early death this cost rises to approximately £71 million per year. These figures represent 

conservative estimates for the costs of inactivity based upon available published data and 

they exclude the cost implications of other diseases and health problems influenced by 

physical activity, such as osteoporosis and falls – which affect many older people. 104 

Accessible greenspace close to home is estimated to improve people’s health by providing 

space for physical activity such as jogging.105 The Department of Health suggests that 

increased accessible open spaces could reduce healthcare costs in the UK by more than £2 

billion annually, even if this figure cannot be taken as valid estimate.106  

Street trees can also encourage people to walk or cycle to work more often.107 This in turn 

helps prevent the onset of diseases such as obesity, diabetes, heart diseases and strokes. In 

Birmingham, indicators of even those diseases are significantly worse than the England 

average.108 

Table 4.3 Health Indicators for Birmingham and England 

 England Birmingham 

Adult Obesity (2006-08) 24.2 % 26.2 % 

People diagnosed with diabetes (2009/10) 5.4 % 6.6 % 

Early deaths: heart disease & stroke (2007-09) 70.5  
per 100,000 population 

under 75 

91.5  
per 100,000 population 

under 75 

   

Source: APHO Health Profiles 2011 

Several studies have proven that regular park users are healthier than their counterparts. 

This applies for a range of measures such as diastolic and systolic blood pressure, depression 

                                                 
103

 Department of Health 2004, 9. 
104

 Department of Health 2009. 
105

 Coombes, Jones, and Hillsdon 2010. 
106

 pers comm., Mallika Ishwaran, Defra, 2011, cited in UK NEA 2011b, 1104. 
107

 van den Berg, Koole, and van der Wulp 2003. 
108

 Department of Health 2011. 



Hölzinger et al. 2013. Ecosystem Services Evaluation for Birmingham’s Green Infrastructure 

 

 42 September 2013 
 

 

score and perception of general health.109 Large scale studies undertaken in the 

Netherlands, Sweden and Japan have also provided a body of evidence that the availability 

of accessible local greenspace and human health are directly related.110 

Green infrastructure does not only have a positive effect on physical health, it also has 

restorative effects and contributes to mental health.111 One of the key findings of the 

Birmingham Joint Strategic Needs Assessment for Mental Health was that there has been a 

steady increase in the rates of admissions for mental health conditions due to substance 

use/misuse, and minor stress related emotional difficulties.  

Research carried out in the USA suggests that a view of woodland can improve mental 

health by breaking down stress.112 A recently published study carried out in the UK found 

that a view of grassland from home has a positive influence on emotional wellbeing.113 

Ulrich (1984) also found that the view of woodland from hospitals can reduce recovery 

times.114 Evidence also indicates that habitats with high biodiversity, especially within an 

urban environment, may encourage greater use.115 

Research carried out in New York suggests that a high tree density per square kilometre 

significantly reduces asthma prevalence in very young children.116 Greenspace and especially 

trees are cleaning the air and therefore reducing related illnesses such as respiratory 

ailments, heart disease and cancer (see Section 5.5 for more information). About ¾ of the 

adults agree that green spaces are important for health.117  

A healthier population does not only reduce healthcare costs or increases public wellbeing. It 

also increases economic productivity for example by reduced sickness absences. However, as 

mentioned before, the exact causal connection between the provision of greenspace and 

healthcare costs is still uncertain.  
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“Casual relationships can be hard to identify, partly because—as is the case in 

many epidemiological studies—directionality is unclear. Existing health can affect 

an individual’s use of greenspace or choice of residence near a particular 

environmental setting, and vice versa.”
118

 

It is also hard to measure whether for example outdoor exercise is directly related to the 

greenspace and also additional. If the greenspace wouldn’t be accessible it would still be 

possible that the exercise would have occurred in a sports hall.119 This is one reason why a 

robust monetary valuation is not possible at the moment.120 

Mourato et al. stresses these limitations but provides some tentative values for health 

benefits related to contact with nature. A one percent increase of broadleaved or mixed 

woodland within 1 km from home could be valued at between £8 and £12 per person per 

year. The monthly or more frequent use of non-countryside greenspace may be valued at 

between £112 and £377 annually per person.121 However, these values are not robust 

enough to be implemented in this report.  

Box 4.3 Health Related Research and i-Tree Assessment 
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The problems making the causal connection between health and greenspace have been 

outlined above. But because greenspace seems to be very relevant to improve human 

health additional research efforts are necessary to evaluate such links. The provision of 

greenspace may be very effective in reducing healthcare costs. One feasible next step 

would be to undertake an i-Tree assessment for Birmingham which would reveal the 

contribution of trees to air quality and the reduction of related healthcare costs. The i-

Tree tool has been developed in the United States and helps to calculate a monetary 

value of the air pollution control, the carbon stock as well as the annual carbon uptake 

of an urban forest.  
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5. Regulating Services 

5.1 Global Climate Regulation (Climate Change Mitigation) 

Green infrastructure plays an important role in mitigating climate change and its negative 

influences by sequestrating and storing carbon. Trees as well as green plants in general use 

photosynthesis to take up carbon dioxide from the atmosphere and act as a net carbon sink. 

A broad amount of carbon is captured in corresponding soils.122 The Forestry Commission 

estimates that UK woodland could contribute an emission abatement equivalent to 10 

percent of the total UK greenhouse gas inventory in 2050. A requirement is the replanting of 

4 percent of the land cover.123 However, this potential is more relevant to rural areas than to 

urban areas like Birmingham.  

There are some reasons why we haven’t evaluated this ecosystem service quantitatively and 

in monetary terms within this investigation. After a certain time woodland and other habitat 

types don’t capture additional carbon anymore. They still take up carbon from the 

atmosphere but on the other hand carbon is released for example when trees die or when 

they are felled because of health and safety issues. Therefore mature habitats reach a long-

term equilibrium.124 It would still be possible to evaluate and value the carbon taken up by 

newly created habitats and avoided carbon emissions related to the usage of timber for 

energy production. Here the Social Costs of Carbon (SCC) could be applied for a monetary 

evaluation. However, this exercise exceeded the scope of this investigation and is planned as 

a follow-up project. Another reason for not capturing this ecosystem service within this 

evaluation is that this report focuses on flows rather than stocks. It would be possible to 

evaluate the actual stock of carbon but it wouldn’t fit into the conceptual framework of this 

investigation as it states on annual flows of ecosystem services.  
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Box 5.1 Long Term Evaluation of Carbon Stocks and Flows 

 

 

5.2 Local Climate Regulation (Climate Change Adaptation)  

Green infrastructure in Birmingham has a significant influence on the local climate. Urban 

areas are usually several degrees warmer than their surroundings. This Urban Heat Island 

Effect (UHIE) is caused by the built environment retaining heat, which is released during the 

nights, as well as the concentration of waste heat from warming and cooling. In the future, 

the UHIE will combine with global warming caused by climate change. In summer 2006 

during a heatwave, for example, the UHIE caused more than 4 degrees of additional warmth 

within the central business district (most built up area) of Birmingham. Around Sutton Park 

the temperature was about 3 degrees lower.125  

 

 

 

 

 

 

 

                                                 
125

 Tomlinson 2009, 180. 

Research is necessary to estimate the carbon stocks and flows over a long time horizon. 

Just accounting for the annual carbon uptake leads to an over-estimation – especially in 

mature woodlands. In the short term it is recommended to undertake an i-Tree 

assessment to evaluate the carbon stock and uptake by the urban forest in 

Birmingham. A subset for new planted trees and woodland would provide figures for 

additional carbon taken up and its value. This could be accompanied by an evaluation 

of the carbon stock of other habitat types. 
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Map 5.1 UHI Magnitude for Birmingham During a Heatwave in 2006 

 

Source: Adopted from Tomlinson et al. (2011), p. 7 

The importance of green infrastructure can be clarified by this difference. Tomlinson (2011) 

also found that a concentration of “very high” risk people live within areas of Birmingham 

with the highest UHIE. This circumstance should be considered by urban planners to reduce 

future vulnerability facing the increasing likelihood of warmer temperatures and more 

frequent extreme weather events such as heat waves causes by climate change. Especially 

the elderly population are thought to have a lower tolerance to extreme temperatures 

which can cause heat-related illnesses and deaths.126 
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Birmingham UHI under heatwave conditions at LSOA level. 18th July 2006 from MODIS remotely sensed data. Shown with 

contour lines for validation. 
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Green infrastructure and the urban forest in particular have a significant cooling effect on 

the local climate. The temperature around vegetation is reduced by evapotranspiration. 

Furthermore, trees and shrubs provide shading and protection from heat and UV 

radiation.127 Research carried out in Manchester suggests that a 10 percent increase of 

green infrastructure in areas with the least greenery would reduce the UHIE by between 2.2 

and 2.5 percent.128 Other studies validate this effect.129 Therefore green infrastructure has 

the potential to play a vital role in helping Birmingham to adapt to climate change.  

Another positive effect on the local climate is the potential for reducing energy costs. On the 

one hand trees provide shading which leads to reduced costs for air conditioning. On the 

other hand trees can also act as a shelterbelt and reduce wind speed which results in lower 

heating costs. Kuppuswamy (2009) estimates that street trees provide a cooling effect of 

between 2% and 7%.130 Research indicates that a medium-porosity green shelterbelt could 

reduce heating costs by about 4.5% for a typical two-story cellular office space in 

Scotland.131 This in turn reduces carbon emissions and in the end mitigates climate change. 

Reducing the urban island heating effect also helps in reducing air pollution.132 However, the 

maximum expression of this effect is closely related to the local settings and the location of 

the trees and shrubs.  Unfortunately the economic valuation of the effect on the local 

climate in Birmingham was not possible within scope of this project. The scientific evidence 

to date is not robust enough to value this effect in monetary terms. 133 

Box 5.2 Green Infrastructure Creation to Adapt Birmingham to Climate Change 
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In future planning it is highly recommended that greenspace should be (re)created in 

the most built-up areas of Birmingham to mitigate the worst effects of climate change. 

Existing greenspace in such areas should gain particular protection. Considering the lack 

of opportunities to create additional greenspace alternatives such as green roofs and 

green walls should be considered as well.  
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5.3 Flood Regulation  

Green Infrastructure can help to mitigate extreme weather events and the risk of flooding in 

particular. The costs to UK insurers, caused by the 2007 flooding, are expected to be around 

£3 billion.134 If no additional action is taken, the costs caused by urban flooding in the UK 

could increase to between £1 billion and £10 billion annually.135 Extreme scenarios predict 

costs of £20 billion by 2060.136 The risk of flooding to urban and rural areas is not new, but 

the increase in use of impermeable surfaces and more extreme events as a result of climate 

change is increasing the regularity and severity of these events.  

Within the last twelve years Birmingham has faced eight large scale flooding events.137 Along 

the River Tame alone, there are 3,100 properties at risk from flooding in Birmingham. 

Through climate change impacts this amount could rise to 5,400 in the future.138 In 

Birmingham properties are not only at risk of flooding from rivers, times of high rainfall can 

also cause significant damage. Surface sealing in urban areas does not allow water to be 

absorbed by soil and the sewer system can overflow. This water can cause damage to 

properties and also worsens water quality in rivers as pollutants will be washed out from the 

sewer system and dumped into rivers and other water bodies, park pools in particular. The 

pollution load in this runoff can impact negatively on the ecology of these urban rivers which 

can negatively influence health. 

The creation of green infrastructure can reduce the volume of water run-off through 

infiltration and absorption, as well as evapotranspiration.139 

“For every 5% of tree cover area added to a community, run-off is reduced by 

approximately 2%.”
140

 

In the UK, by the 2080s, between £22 billion and £75 billion of new investments in 

engineering might be needed to ensure protection from higher flood risks caused by climate 
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change.141 A share of these ‘grey’ infrastructure investments might be avoidable through the 

incorporation of Sustainable Urban Drainage Systems (SUDS) into an area of green space. 

Often, this might be the most cost-efficient alternative even if we do not account for 

additional benefits such as recreation, amenity etc. There are good practice examples 

available around the world where SUDS have been successfully retrofitted in the urban 

environment to reduce the risk of flooding.142 New Hall Valley Country Park in Sutton 

Coldfield, Birmingham was the first use of a SUDS system in England. 

Within scope of this project the effect could only have been valued for wetland habitats in 

Birmingham. The prevention from and reduction of damage costs caused by flooding is 

certainly one of the main services provided by wetland.143 This habitat plays a very 

important role mitigating flooding damage (costs) as it can store much flood water during a 

flooding event and retains and releases it gradually. This is especially so in the highly 

urbanised area of Birmingham where floodplains are rare and the potential damage is great. 

Flood protection services provided by Birmingham’s wetlands can be monetised as about 

£100,000 annually, stating the best guess.144 These values are mainly based on replacement 

costs (avoided damage costs).145 However it should be noted that flood risk reduction 

services are very site-specific and should be valued case-by-case.146 A more precise valuation 

is an assignment worthy of future policy appraisals. This could help to apply the best flood 

risk reduction management options. The creation of new wetlands is one discussed option to 

mitigate the flood risk from River Tame.147 

As flood events are likely to increase in number and extent in the future the capitalised value 

of £3.6m is likely to represent a crude underestimation as it is calculated based on a ceteris 

paribus assumption. To take these caveats into account a range of 60 percent has been 

applied for the sensitivity analysis.  
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Apart from wetland other habitats contribute to flood risk reduction as well. For woodland, 

heathland and BAP priority grasslands the findings provided by Christie et al have been 

applied (see technical appendix 9.2). We assume that the contribution of BAP habitats to 

flood risk reduction is directly related to the amount of habitat area. This can be seen as a 

conservative assumption because the distance of habitats to properties under risk of 

flooding is important as well and the proportion of households under risk of flooding per km2 

in Birmingham is higher than in the UK average.  

To calculate the flood regulation benefits provided by woodland, heathland and BAP priority 

grassland habitats the WTP estimate per ha (Table 5.1) has been adjusted to 2011 prices and 

then multiplied by the area of habitat. For the sensitivity analysis a range of 70 percent has 

been applied.  

Table 5.1 Flood regulation provided by Woodland, Heathland & BAP Priority Grassland 

 Woodland Heathland BAP Priority 

Grassland 

Area of Habitat 1528 ha 310 ha 70 ha 

Annual WTP per ha (2009 prices) £461.18 £309.56 £183.02-£358.62 

Annual WTP per ha (2011 prices) £497.81 £334.15 £0.00-£387.10 

Annual value £761,000 £104,000 £12,000 

Source: Christie et al. 2011 & own calculations 
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5.4 Water Quality Regulation  

Another significant benefit provided by green infrastructure and especially wetlands is the 

improvement of freshwater quality, in particular the retention, removal and transformation 

of nutrients, organic matter and sediment. Furthermore wetlands can capture pesticides 

such as TBT (tributyl tin) and other complex organic pollutants.148 Wetland habitats fill 

rapidly during flooding events and slowly filter back the flooding water. However, their 

capacity is limited. During the past 30 years the UK has faced a significant loss of wetlands 

due to land-use change for agricultural use, pollution or drainage. The concentration of 

nitrates and phosphate has been rapidly increased within the same timescale. Intensive 

agriculture is one of the main drivers. Wetland recreation may be a cost-effective 

mechanism to deliver some of the water quality improvements required for compliance with 

the EU Water Framework Directive.  

Within this investigation the annual water quality improvement benefits by Birmingham’s 

wetlands have been valued at £81,000, stating the best guess.149 Most primary valuation 

studies calculate this effect by taking avoided remediation costs of water purification by 

water suppliers into account. This doesn’t include additional benefits to wild species 

diversity caused by a good water quality. 
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5.5 Air Quality Regulation 

Green infrastructure and especially trees have a positive effect on the local air quality. In 

urban areas such as Birmingham where pollution emissions are comparatively high the air 

pollution absorption by trees is even more important. They absorb, through deposition and 

chemical reactions, deleterious pollution such as carbon monoxide (CO), sulphur dioxide 

(SOx), nitrogen dioxide (NO2), ozone (03) and fine particulates (PM10) which are responsible 

for major illnesses e.g. respiratory ailments, heart disease and cancer.150 The main sources 

for this pollution are vehicle exhausts and conventional power stations.  

Even if Birmingham meets most air quality objectives identified in the National Air Quality 

Strategy, which was introduced through Part IV of the Environment Act 1995, the level of 

nitrogen dioxide still fails to meets the objectives.151 And even if objectives are met for most 

pollutants, this doesn’t mean that this level of air pollution has no effect on health. 

As for climate change mitigation the monetary value of this effect provided by woodland and 

the urban forest will be evaluated within the framework of a follow-up i-Tree assessment. 

This valuation is based on the ability of local trees to absorb pollutants, air pollution statistics 

and avoided healthcare costs. Therefore this value is directly linked to health benefits. 

                                                 
150

 McPherson, Nowak, and Rowan 1994, 63. 
151

 Fallon 2010, 5. 
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6. Parks Subset  

Birmingham City Council requires fees for specific activities on council-owned parks. They 

charge for events carried out by external partners for use of the space or annual fees for 

using the sport facilities in parks.152 Related council income has only been made available for 

the financial year 2010/11 and is minor compared to other services.  

Table 6.1 Council Income through Fees and Charges for Park Usage in 2010/11 

Income source Council income 2010/11 

Fishing passes £1,928 

Car parking fees £5,771 

Pitch renting and annual sports passes £77,238 

Rents for external organisations to run events or take photographs £36,207 

Other £2,144 

Total £123,287 

Source: Birmingham City Council 

This figure neither represents a good estimate for the actual usage of parks and related 

facilities nor the benefit people gain from recreational park usage. One reason is that some 

fees and charges are withdrawn by external organisations and only a proportion of the fees 

and charges benefits the city council coffers. Furthermore the control of park facility usage is 

comparatively weak because of a lack of staff and many activities, including general 

recreation, are not charged for. Therefore the figure reflects a very strong underestimation 

of the real benefits provided by parks. 

In contrast to woodland and wetland primary valuation studies for recreational values 

provided by parks are very scarce. Brander and Koetse (2011) have undertaken an extensive 

literature review to develop a meta-regression model for urban open space. Out of 38 

international contingent valuation studies they identified 20 to be sufficient enough to be 

included in the meta-analysis. However, out of derived 73 separate value observations only 

                                                 
152

 Especially latter values account also for man-made features such as goals. However, in parks it is almost impossible to 

separate between man-made and natural features anyway. Methodically it is feasible not to separate between these 

features. 
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one was for parks.153 The referring primary valuation study is for an urban park in Sydney, 

Australia and has been published in 1995.154 The literature review for this publication also 

revealed primary valuation studies deriving the recreational benefits for parks in Israel155 

and Valencia, Spain.156 However, none of these studies seems to be appropriate for a value 

transfer for parks in Birmingham. The main reasons vary from the low sample size of 

respondents to dissimilarity of policy- and study site to cultural differences. Brander and 

Koetse (2011) confirm especially the latter caveat: 

“We also find important regional differences in preferences for open space, which 

suggests that the potential for transferring estimated values between regions 

may be limited.”
157

 

Hedonic pricing studies for urban parks are more widely available, even for the UK.158 

However, such values are usually given in a percentage of property value increase that 

relates to the proximity of parks or general greenspace. Furthermore the approach doesn’t 

allow a separation between recreational- and for example aesthetic benefits. Research 

undertaken in Aberdeen found that a property located close to a local park has an average 

premium of 9 percent compared to a property 450 metres away. At 10.1 percent the 

premium for properties close to larger city parks is even higher.159 Hedonic pricing studies, 

however, are not easy to handle for a value transfer.160 This would require advanced 

modelling and extensive data collection which wasn’t within scope of this project.161  

To estimate an appropriate robust value for ecosystem services provided by parks in 

Birmingham the proportional area of valued habitats has been evaluated. The assumption 

underlies that the average value per ha of habitat in parks is equivalent to the average value 

per ha of habitat in Birmingham as a whole. This approach provides a subset for the value of 
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 Brander and Koetse 2011. 
154

 Lockwood and Tracy 1995. 
155

 Fleischer and Tsur 2003. 
156

 Sazsalazar and Rausell-Koster 2008. 
157

 Brander and Koetse 2011. 
158

 For an overview see for example Forest Research 2010, 19. 
159

 Dunse, White, and Dehring 2007, 25. 
160

 Forest Research 2010, 25. 
161

 The authors are not aware of examples where hedonic pricing studies have been applied for a value transfer with such 

detail and scope like the project to hand. 
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habitats located in Birmingham City Council managed parks and country parks.162 Table 6.2 

provides am overview of habitat area in Parks. 

Table 6.2 Area of Habitat within Parks 

Broad habitat type 

    Subset 

Area 

Broadleaved woodland 721.9 ha 

    Ancient woodland 147.0 ha 

Wetland 49.8 ha 

    Floodplain grazing marsh 44.0 ha 

    Fens 5.7 ha 

    Reedbeds 0.2 ha 

Lowland Heathland 309.5 ha  

BAP priority grassland 28.7 ha 

    Lowland meadows* 28.7 ha 

    Lowland dry acid grassland 0.0 ha 

    Purple moor-grass and rush pasture 0.0 ha 

 

*) Excluding lowland meadows that is also classified as floodplain grazing marsh to avoid doublecounting. 

Source: EcoRecord, Birmingham City Council and Forestry Commission. 

Applying this approach the annual value of ecosystem services provided by selected habitats 

in parks adds up to almost £6 million. Table 6.3 provides an overview of the findings. A 

significant proportion (836.9 ha) of green infrastructure in parks is (amenity) grassland. 

However, as explained in Section 2.3 scientific evidence doesn’t allow valuing this habitat 

type in monetary terms. Further primary valuation research would be necessary to evaluate 

this for parks so important type of greenspace. The findings are summarised below. 

 

 

 

 

                                                 
162

 Only parks located within the city boundaries of Birmingham have been evaluated. 
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Table 6.3 Annual Values of Ecosystem Services Provided by Green Infrastructure in Parks 

Annual Values; 2011 Prices 
Woodland Heathland Wetland BAP Priority 

Grassland 
Total 

Water Supply     £0.0002m   £0.0002m Provisioning 

Services Wild Species 

Diversity  
£0.12m £0.19m £0.02m £0.01m £0.34m 

Recreation £0.67m 

Aesthetic Values & 

Sense of Place 
£3.68m 

£0.03m Cultural 

Services 

Cultural Heritage 

& Spiritual Values  
  

£0.65m 

  

£0.04m £5.06m 

Flood Regulation £0.36m £0.10m £0.005m 

Storm Buffering     
£0.03m 

  
£0.49m 

Regulating 

Services Water Quality 

Regulation 
    £0.02m   £0.02m 

∑ £4.82m £0.94m £0.09m £0.06m £5.91m 

Area of Habitat 722 ha 310 ha 50 ha 70 ha 1,110 ha 

Average Value per Ha £6,678 £3,034 £1,904 £2,005 £5,328 

Notes: All values are ‘best guess’ estimates. Cells left blank can’t be interpreted as ‘no value’, scientific evidence to date just doesn’t allow 

to calculate a monetary value for these services. Not only because of that the real values may exceed the stated ones.  

Source: Own calculations. 

Table 6.4 and 6.5 provide a more detailed picture including the sensitivity analysis. For all 

underlying assumptions see the following section as well as the sections relevant for each 

ecosystem services. 
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Table 6.4 Annual Values of Ecosystem Services Provided by Green Infrastructure in Parks (Detailed) 

 Woodland   Heathland   Wetland  
 BAP Priority 

Grassland  
 ∑  

Annual Annual Annual Annual Annual 
PARKS SUBSET 

High BG Low High BG Low High BG Low High BG Low High BG Low 

Water Supply             £0,00 £0,00 £0,00       £0,000 £0,000 £0,000 

P
ro

v.
 

Wild Species Diversity 

(Biodiversity) 
£2.43 £0.12 £0.02 £0.30 £0.19 £0.08 £0,02 £0,02 £0,01 £0.02 £0.01 £0.00 £2,77 £0,34 £0,11 

Recreation £0.94 £0.67 £0.40 

Aesthetic Values & Sense of Place £5.51 £3.68 £1.84 
£0,04 £0,03 £0,01 

C
u

lt
u

ra
l 

Cultural Heritage & Spiritual 

Values  
      

£1.20 £0.65 £0.10 

      

£0.07 £0.04 £0.01 £7,77 £5,06 £2,35 

Flood Regulation £0.61 £0.36 £0.11 £0.18 £0.10 £0.03 £0.01 £0.00 £0.00 

Storm Buffering             
£0,04 £0,03 £0,01 

      
£0,84 £0,49 £0,15 

R
e

g
u

l.
 

Water Quality Regulation             £0,03 £0,02 £0,01       £0,03 £0,02 £0,01 

∑   £9.49 £4.82 £2.37 £1.68 £0.94 £0.20 £0,14 £0,09 £0,04 £0.10 £0.06 £0.01 £11,40 £5,91 £2,62 

Ø/ha (£ for annual values) £13,142 £6,678 £3,284 £5,410 £3,034 £658 £2.730 £1.904 £745 £3,577 £2,005 £433 £10,274 £5.328 £2.364 

Area (ha) 722 310 50 29 1,110 

Notes: 

If not stated otherwise all values are stated in £m; 2011 prices. 

     

Legend: 

BG Best Guess  

Low Lower boundary of the sensitivity analysis  

High Higher boundary of the sensitivity analysis (even if the real value could still exceed this boundary)  

Ø/ha Average value per hectare  

£m Million pounds  

    

For the underlying assumptions, limitations and valuation methods see the relevant sections. 

Source: Own calculations. 
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Table 6.5 Capitalised Values of Ecosystem Services Provided by Green Infrastructure in Parks 

 Woodland   Heathland   Wetland   BAP Priority Grassland   ∑  

Capitalised Capitalised Capitalised Capitalised Capitalised PARKS SUBSET 

High BG BG (HM Tr.) Low High BG 

BG  

(HM Tr.) Low High BG 

BG (HM 

Tr.) Low High BG 

BG (HM 

Tr.) Low High BG BG (HM Tr.) Low 

Water Supply                 £0,01 £0,01 £0,01 £0,00         £0,01 £0,01 £0,01 £0,00 

P
ro

v.
 

Wild Species Diversity 

(Biodiversity) 
£121.27 £4.13 £2.85 £0.57 £15.21 £6.75 £4.66 £1.86 £1,19 £0,84 £0,58 £0,17 £0.99 £0.44 £0.30 £0.12 £138.65 £12,17 £8,39 £2,73 

Recreation £46.83 £23.77 £16.39 £9.83 

Aesthetic Values & 

Sense of Place 
£275.67 £130.58 £90.04 £45.02 

£2,18 £0,91 £0,63 £0,19 

C
u

lt
u

ra
l 

Cultural Heritage & 

Spiritual Values  
        

£59.90 £23.01 £15.86 £2.38 

        

£3.74 £1.44 £0.99 £0.15 £388.32 £179.69 £123.90 £57,57 

Flood Regulation £30.54 £12.77 £8.80 £2.64 £8.81 £3.68 £2.54 £0.76 £0.41 £0.17 £0.12 £0.04 £41,77 £17,51 £12,07 £3,68 

Storm Buffering                 
£2,00 £0,89 £0,61 £0,25 

        £0,00 £0,00 £0,00 £0,00 

R
e

g
u

l.
 

Water Quality 

Regulation 
                £1,42 £0,72 £0,50 £0,30         £1,42 £0,72 £0,50 £0,30 

∑   £474.31 £171.24 £118.07 £58.06 £83.92 £33.44 £23.06 £5.00 £6,80 £3,37 £2,32 £0,91 £5.14 £2.05 £1.41 £0.31 £570,18 £210.10 £144.87 £64,28 

Ø/ha (£ for annual; £m for 

capitalised) 
£0.66 £0.24 £0.16 £0.08 £0.27 £0.11 £0.07 £0.02 £0,14 £0,07 £0,05 £0,02 £0.18 £0.07 £0.05 £0.01 £0.52 £0.19 £0.13 £0.06 

Area (ha) 722 310 50 29 1,110 

Notes: 

All values are stated in £m; 2011 prices. 

The capitalised value represents the present value of ecosystem services provided over a time period of 50 years. 

The capitalised value 'BG (HM Tr.)' Best Guess (HM Treasury) applies a higher discount rate recommended by HM Treasury and is stated for comparability purposes. 

    

Legend: 

BG Best Guess 

Low Lower boundary of the sensitivity analysis 

High Higher boundary of the sensitivity analysis (even if the real value could still exceed this boundary) 

Ø/ha Average value per hectare 

£m Million pounds 

    

For the underlying assumptions, limitations and valuation methods see the relevant sections. 

Source: Own calculations. 



Hölzinger et al. 2013. Ecosystem Services Evaluation for Birmingham’s Green Infrastructure 

 

 59 September 2013 
 

 

7. Conclusion and guidance  

7.1 Key Findings and Interpretation 

The main findings of this investigation are summarised in Table 7.1 and 7.2. The structure of 

the summary table is based on the conceptual framework of the National Ecosystem 

Assessment (NEA).  Stating the best guess, the green infrastructure in Birmingham covered 

in this report can be valued at £11.66 million annually or £414.38 million capitalised over the 

next 50 years.163 As mentioned previously, the scientific basis is very incomplete which leads 

to a likely undervaluation. Furthermore, most of the ecosystem services which have been 

given a value are still likely to be undervalued.  

The summary table covers only ecosystem services that it has been possible to value for at 

least one habitat. However, the unvalued services are considered to provide benefits as well. 

These benefits are described qualitatively in the relevant chapters. All quantitative values 

are presented as best guess (BG) figures and stated in 2011 prices. This reflects the best 

scientific evidence available. Furthermore, a sensitivity analysis with a high and a low 

estimate has been applied. This range considers for example scientific uncertainties or 

possible value transfer errors. Therefore, values should be read as for example: ‘recreational 

benefits provided by woodland in Birmingham are estimated to have an annual value of 

between £0.85m and £1.98m with a best guess of £1.42m.’ Generally, where figures are 

quoted the specific valuation methods and assumptions should be stated as well. For more 

information see the relevant chapters. 

Values are calculated as annual benefits and also as capitalised values. For both, a ceteris 

paribus scenario is implicit. This means that other influencing quantities such as population 

growth, extent of habitats etc. are assumed to be constant over time. The capitalised values 

reflect the total annual benefits over the next 50 years. Technological progress has been 

taken into account by applying a discount rate of 1.5% to the best guess value.164 Average 

values per hectare are also presented. However, the value for one particular hectare may 

differ very strongly in relation to accessibility, population density, quality etc.  

                                                 
163

 For the findings of the parks subset see chapter 6. 
164

 For the sensitivity analysis and the (only stated) HM Treasury value other discount rates are applied. For more 

information see section 1.4. 
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Table 7.1 Annual Value of Ecosystem Services Provided by Birmingham’s Green Infrastructure 

     Woodland   Heathland   Wetland  
 BAP Priority 

Grassland  
 ∑  

    Annual Annual Annual Annual Annual 

    High BG Low High BG Low High BG Low High BG Low High BG Low 

Water Supply             £0,00 £0,00 £0,00       £0,001 £0,001 £0,000 

P
ro

v.
 

Wild Species Diversity 

(Biodiversity) 
£5.13 £0.25 £0.05 £0.30 £0.19 £0.08 £0,10 £0,10 £0,03 £0.05 £0.03 £0.01 £5,58 £0,56 £0,17 

Recreation £1.98 £1.42 £0.85 

Aesthetic Values & Sense of Place £11.67 £7.78 £3.89 
£0,17 £0,10 £0,03 

C
u

lt
u

ra
l 

Cultural Heritage & Spiritual 

Values  
      

£1.20 £0.65 £0.10 

      

£0.18 £0.10 £0.01 £15,21 £10,05 £4,88 

Flood Regulation £1.29 £0.76 £0.23 £0.18 £0.10 £0.03 £0.02 £0.01 £0.00 

Storm Buffering             
£0,16 £0,10 £0,04 

      

£1,65 

£0,00 

£0,98 

£0,00 

£0,30 

£0,00 

R
e

g
u

l.
 

Water Quality Regulation             £0,11 £0,08 £0,05       £0,11 £0,08 £0,05 

∑   £20.08 £10.20 £5.02 £1.68 £0.94 £0.20 £0,54 £0,38 £0,15 £0.25 £0.14 £0.03 £22,55 £11,66 £5,40 

Ø/ha (£ for annual; £m for capitalised) £13,142 £6,678 £3,284 £5,410 £3,034 £658 £2.730 £1.904 £745 £3,577 £2,005 £433 £10,703 £5.536 £2.563 

Area (ha) 1,528 310 199 70 2,107 

Notes: 

If not stated otherwise all values are stated in £m; 2011 prices. 

     

Legend: 

BG Best Guess  

Low Lower boundary of the sensitivity analysis  

High Higher boundary of the sensitivity analysis (even if the real value could still exceed this boundary)  

Ø/ha Average value per hectare  

£m Million pounds  

     

For the underlying assumptions, limitations and valuation methods see the relevant sections. 

Source: Own calculations 
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Table 7.2 Capitalised Value of Ecosystem Services Provided by Birmingham’s Green Infrastructure 

  

  
 Woodland   Heathland   Wetland   BAP Priority Grassland   ∑  

    Capitalised Capitalised Capitalised Capitalised Capitalised 

    High BG 

BG  

(HM Tr.) Low High BG 

BG  

(HM Tr.) Low High BG 

BG  

(HM Tr.) Low High BG 
BG  

(HM Tr.) Low High BG 

BG  

(HM Tr.) Low 

Water Supply                 £0.06 £0.03 £0.02 £0.01         £0.06 £0.03 £0.02 £0.01 

P
ro

v.
 

Wild Species Diversity 

(Biodiversity) 
£256.72 £8.74 £6.03 £1.21 £15.21 £6.75 £4.66 £1.86 £4.75 £3.38 £2.33 £0.70 £2.39 £1.06 £0.73 £0.29 £279.07 £19,93 £13,75 £4,06 

Recreation £99.14 £50.31 £34.69 £20.82 

Aesthetic Values & 

Sense of Place 
£583.60 £276.43 £190.61 £95.30 

£8,69 £3,63 £2,51 £0,75 

C
u

lt
u

ra
l 

Cultural Heritage & 

Spiritual Values  
        

£59.90 £23.01 £15.86 £2.38 

        

£9.05 £3.48 £2.40 £0.36 £760.39 £356.86 £246.06 £119.61 

Flood Regulation £64.66 £27.02 £18.63 £5.59 £8.81 £3.68 £2.54 £0.76 £1.00 £0.42 £0.29 £0.09 

Storm Buffering                 
£8,00 £3,55 £2,45 £0,98 

        

£82,48 

£0,00 

£34,68 

£0,00 

£23,91 

£0,00 

£7,42 

£0,00 

R
e

g
u

l.
 

Water Quality 

Regulation 
                £5,67 £2,88 £1,99 £1,19         £5,67 £2,88 £1,99 £1,19 

∑   £1,004.12 £362.51 £249.96 £122.91 £83.92 £33.44 £23.06 £5.00 £27,18 £13,47 £9,29 £3,63 £12.44 £4.96 £3.42 £0.74 £1.127,67 £414.38 £285.73 £132.29 

Ø/ha (£ for annual; £m for 

capitalised) 
£0.66 £0.24 £0.16 £0.08 £0.27 £0.11 £0.07 £0.02 £0,14 £0,07 £0,05 £0,02 £0.18 £0.07 £0.05 £0.01 £0.54 £0.20 £0.14 £0.06 

Area (ha) 1,528 310 199 70 2,107 

Notes: 

All values are stated in £m; 2011 prices. 

The capitalised value represents the present value of ecosystem services provided over a time period of 50 years. 

The capitalised value 'BG (HM Tr.)' Best Guess (HM Treasury) applies a higher discount rate recommended by HM Treasury and is stated for comparability purposes. 

     

Legend: 

BG Best Guess  

Low Lower boundary of the sensitivity analysis  

High Higher boundary of the sensitivity analysis (even if the real value could still exceed this boundary)  

Ø/ha Average value per hectare  

£m Million pounds  

     

For the underlying assumptions, limitations and valuation methods see the relevant sections. 

Source: Own calculations 
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It should be noted that it is possible to support estimates of the real values of some 

ecosystem services which are higher than the stated values. Sometimes, as for the 

moderation of extreme weather events, only elements of the total ecosystem service have 

been valued. In this case the real value may also exceed the high value presented in the 

sensitivity analysis.  

It has to be emphasised again that the high average per-hectare values for woodland 

compared to wetland and heathland must not be interpreted in the way that woodland is 

necessarily worth more than the other habitats. Different approaches have been used and 

different ecosystem services have been valued. If all the possible ecosystem services could 

have been valued economically – then heathland might have an equivalent or higher value 

than woodland. The lower values for wetland relate to its poor accessibility together with 

the unvalued non-use benefits. 

Based on questionnaire survey results, literature review and expert workshop assessments, 

Haines-Young and Potschin (2008) tried to compile a complete list of ecosystem services 

provided by different habitats. With 22, the highest number of services are provided by both 

broadleaved woodland and heathland.165 For comparison, in this survey only 4 services are 

valued for woodland and 5 for heathland.166 This is another argument why the values 

provided in this report should be interpreted as baseline of the real value of such habitats. 

Not to mention that a major extent of green infrastructure including (amenity) grassland and 

the blue infrastructure (rivers and streams) couldn’t have been covered within this 

investigation at all. This is a task for the future, see recommendations for feasible next steps 

outlined in section 7.2 below. 

                                                 
165

 Haines-Young and Potschin 2008, 25. 
166

 Even if some services might be pooled in the categories of this survey. Furthermore, especially some provision services 

are not occurring in Birmingham and the Black Country.  
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7.2 Identified Research Gaps, Recommendations and Conclusion  

As mentioned earlier the aim of this research project was not only to evaluate the monetary 

value of the green infrastructure in Birmingham, but also to identify research gaps and 

feasible next steps to implement the ‘ecosystem services approach’ in decision making and 

planning. As Birmingham City Council has a duty to maximise the well-being of its 

inhabitants, the planning system could be improved to incorporate the real value of green 

infrastructure and acknowledge ecosystem services. This would enable better decision 

making based on local evidence. It should be stressed that this is no criticism of the 

established planning system – it’s just a further development.  

“Taking the value of our natural services into account isn’t an ‘optional extra’, it’s 

part of good policy making.”
167

 

Research has developed new approaches that better account for environmental goods and 

services then has been possible in the past. Therefore future policy development should 

react to such new opportunities and implement the ‘ecosystem services approach’ in 

decision making.  

Government has now put in place a number of initiatives which postulate incorporating the 

ecosystem services approach in decision making. This includes for example the Natural 

Environment White Paper (NEWP)168 and the UK National Ecosystem Assessment (UK 

NEA)169. More locally, Birmingham and the Black Country have recently been assigned a 

Nature Improvement Area (NIA). Birmingham and the Black Country is the only urban NIA in 

the country. All these initiatives acknowledge the increasing importance of the ecosystem 

services approach and Birmingham can become a leader shaping and implementing this 

approach. 

This investigation has revealed large research gaps and the monetary evaluation of 

ecosystem services only covers a comparatively small fraction of the overall value of green 

infrastructure. However, decisions have to be made now and can’t wait for a perfect set of 

scientific evidences. Furthermore it is likely that science will never be able to quantify all 

                                                 
167

 Defra 2010, 9. 
168

 HM Government 2011. 
169

 UK NEA 2011b. 
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ecosystem services because of the high complexity of the ecosystem and all its interactions. 

It is very likely, that for example, the benefits ecosystems provide to culture, will never be 

entirely expressed in monetary terms. Therefore the monetary evaluation of ecosystem 

services always only aids the decision making process and does not substitute for it. Such a 

quantitative ecosystem assessment will always need to be read in line with the qualitative 

assessment as provided in this report. Otherwise, very important aspects that can’t be 

quantified, would be missed, which again results in an undervaluation of services provided 

by green infrastructure.  

The following recommendations are subdivided by timescale, but also by sector. We focus 

on actions that can be undertaken or initiated by Birmingham City Council and its partners 

(in particular Birmingham’s Green Infrastructure and Adaptation Delivery Group and local 

academia) within a comparatively short time period. Additionally we summarise some 

research gaps that have to be directed to the academic sector, to improve ecosystem 

services assessments for decision making purposes in the future.  

i-Tree & blue infrastructure assessment 

In the short term the steering group recommends that Birmingham City Council should 

undertake an i-Tree assessment for its urban forest. The i-Tree tool has been developed in 

the United States and helps to calculate a monetary value of the air pollution control, the 

carbon stock as well as the annual carbon uptake of an urban forest. Additionally a structural 

value of the tree population will be provided. This would be a feasible next step and a 

valuable supplement to this current report. It could help to provide a wider scope on 

ecosystem services provision in Birmingham. Furthermore a similar ecosystem assessment 

for Birmingham’s blue infrastructure could be considered as it represents a significant and 

important amount of Birmingham’s environment.  

Cost-benefit analysis 

A cost-benefit analysis should be undertaken to justify (or not) the public expenditure on 

green infrastructure in the city. Such an analysis would compare the flow of ecosystem 

services and the public expenditure for managing Birmingham’s green infrastructure. A 

benefit-cost ratio would provide the public benefits generated by every pound spent on 

green infrastructure.  
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Ecological records 

A further recommendation is to improve the ecological records for the city’s green 

infrastructure particularly with regards to achieving more comprehensive mapping of 

habitats in the city. Again, this shouldn’t be misinterpreted as a criticism of the actual 

recordings. But even if the records of ecosystems in Birmingham are comparatively good 

there is still room for improvement. Every ecosystem assessment can only be as good as the 

ecological baseline data. If we don’t know what’s there and what its quality is, we can’t know 

what its value is or how to protect it. Records for example of further BAP (Biodiversity Action 

Plan) priority habitats such as hedgerows would improve future ecosystem assessments and 

therefore decisions affecting green infrastructure.  

EcoRecord has a significant role to play in terms of ecological data sets and looking at how 

other data sets might be used to add value and to interpret the natural environment.  It 

plays a major role in capturing, storing, evaluating and analysing, and making data available 

to decision-makers and policy formers. From a biodiversity point of view, it is the main place 

where sites, habitats and species information is kept in one place. There are some important 

requirements for the value of this role to be maximised – one, resources are needed to 

maintain and improve investment in EcoRecord’s capabilities; and two, resources are 

needed for continued ecological survey and evaluation, and access to other data sets. 

Another improvement would be to develop and implement a more systematic and joined up 

approach to monitoring changes in greenspace provision. This would allow to evaluate the 

success of related activities. 

Ecosystem services assessment for former developments 

Another potential project that has been identified is applying the ecosystem services 

approach at past major developments within the city such as the Birmingham Battery site in 

Selly Oak, New Hall Valley and/or the Monyhull Hospital. This project would reveal (1) if and 

to what extent additional aspects and impacts on human well-being could be evaluated, (2) 

if decision makers involved in those former planning decisions feel that such additional 

information were helpful, and (3) if decisions may have been judged differently based on 

these new evidences. The same approach could then be applied to a proposed development 

project in the city such as Eastside or any Area Action Plan. 
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The Natural Capital City Tool 

A medium-term task to implement the ecosystem services approach in spatial planning 

would be to develop a conceptual framework or tool that provides decision makers involved 

in planning decisions with ecosystem services related information prepared in the right 

format. This could for example be implemented as an addendum to environmental impact 

assessments (EIA’s). The hypothesis is that the monetary valuation of ecosystem services 

would be very helpful and a powerful decision-aid in planning, especially if it follows a 

standardised structure and if it were combined with quantitative and qualitative analysis. If 

decision makers have to compare different aspects, beneficiaries, trade-offs, and complex 

cause and effect links of a decision, they have to reduce complexity somehow, either by 

ignoring or placing back the difficult, hard to grasp and uncertain arguments (such as 

complex ecosystem - human wellbeing relations) or by reducing their inherent complexity by 

quantification. The implementation of the ecosystem services approach (and where 

necessary valued ecosystem services) in planning decisions following consistent guidance 

could bring more structure and rationale to the decision making process and help to make 

better decisions. This could also reduce administration costs and the rate of subsequent 

disputes. 

The application of the ecosystem services approach to improve planning decisions may have 

two other advantages. By following the structured methodology where information will be 

prepared following a fixed guideline it is not so easy to forget aspects and relevant 

stakeholder groups that aren’t participating in the consultation process. Some ecosystem 

services are less obvious than others. In discussing a development proposal one might easily 

forget that the affected ecosystem has valuable effects on health, disease and pest control, 

noise level, air quality, spiritual values or education, to name just a few examples. It also 

makes stakeholders and their interests visible which are not participating in the consultation 

process. This applies for example for the population of the city 50 miles downstream which 

has to suffer from higher flood risk and worse water quality because locally a decision will be 

made that destroys significant areas of wetland. It also applies for people in most vulnerable 

places of the world who have to suffer the most from climate change because habitat 

destruction releases carbon to the atmosphere. Future generations are obviously excluded 

from participatory approaches as well.  
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Birmingham would be in a very good position to develop such a conceptual framework and 

achieve a pioneer position in sustainable planning. Such a conceptual framework could be 

developed as the Natural Capital City Tool and could become national industry standard. 

Green Infrastructure Strategic Planning Group and Payments for Ecosystem Services (PES) 

All potential projects outlined above would provide a significant contribution to developing 

and implementing a more strategic approach to green infrastructure planning, focussing on 

multiple benefits and ecosystem services rather than a single agenda such as flood 

protection. To realise this it would be necessary to set up a new working group or extend the 

scope of an existing group such as the Green Infrastructure Adaptation Delivery Group 

(GIAD) involving all relevant organisations responsible for ecosystem services delivery. This 

also includes such organisations that are not legally responsible for green infrastructure 

delivery but still have a major interest in ecosystem services provision as they benefit from 

it.  The steering group established for the purpose of this project could be seen as a good 

start.  

Such a group could develop a strategic plan for green infrastructure development in 

Birmingham for the medium- and long term. It is very likely that such a strategic group or 

partnership would provide multiple ecosystem services most efficiently and that sub-

optimisations could be reduced. The different agendas could be matched and commonly 

financed and delivered. This includes the projects recommended above but as a matter of 

course it would also include the concrete delivery of green infrastructure and ecosystem 

services ‘on the ground’. A ‘Payments for Ecosystem Services’ (PES) scheme may be set up to 

finance projects proportionally to the benefits each organisation gains. Therefore 

Birmingham could become a PES pilot region with multiple buyers of ecosystem services in 

the future which hasn’t been established in the UK so far.  

All potential projects stated above could be undertaken or initialised by Birmingham City 

Council and its partners and would be realisable within one to three years. Figure 7.1 below 

summarises the different recommendations. By initialising and supporting such projects 

Birmingham City Council could put itself in a pioneer position for developing and 

implementing the ecosystem services approach in decision making. By doing so Birmingham 

would be model for other cities who could adopt the approach. 
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Figure 7.1 Recommendations for Birmingham City Council and its GIAD Partners 

 

Source: Recommendations made by the authors and the steering group members. 
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bases, co-ordinating their policies and joint funding the delivery of projects – this group 

represents a substantial co-ordination of effort across the public sector of the city in it 

serious attempts to adapt to climate change. The work of the group is divided into 7 

category headings that represent the 7 adopted principles of green infrastructure. The very 

nature of these principles are that they are embedded in and reinforce the ecosystem 

services approach. 

It is the belief of the GIAD and the Steering Group responsible for this report, that though 

laudable – this plan for the city is only ever going to represent half of the total picture. 

What’s missing is the complimentary half – that represents how business and the private 

sector could themselves contribute to this city vision. The Government’s Ecosystem Market 

Task Force (EMTF) has been established as a national body, to explore the potential for 

businesses to recognise, adopt and gain from the emerging ecosystem services market. The 

EMTF are keen to support Birmingham in its ambitions to view the City as a single ecosystem 

and to develop a joint plan between the public and private sectors that will map how each 

can contribute to a sustainable and adapted future – utilising the ecosystem services 

approach. 

Recommendations for the academic community 

Apart from actions Birmingham City Council can undertake or initiate directly further actions 

by the academic sector would be necessary to improve the scientific evidence regarding 

ecosystem services and its implementation in decision making. Primary research is 

recommended to overcome broad research gaps related to ecosystem services for example 

provided by (amenity) grassland which represents the vast amount of greenspace in 

Birmingham and other urban areas. A transferable WTP estimate similar to the one applied 

for woodland would significantly improve ecosystem services assessments in the urban 

environment as most of such greenspace is (amenity) grassland. This research may be 

refined by accounting for specific features such as sport facilities. The latter would 

significantly help decision making as it would enable to the calculation of a sufficiently 

robust marginal value for additional (or lost) greenspace. Research is also necessary to 

estimate the carbon stocks and flows in vegetation and soils over a long time horizon. Just 

accounting for the annual carbon uptake leads to an overestimation – especially in mature 

woodlands. 
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Another task is a risk assessment regarding the loss of native species diversity and the 

influence of invasive species. One question to answer is to what extent the ecosystem can 

cope with the decline of wild species diversity and which species are ‘system-relevant’. 

Furthermore research is necessary to identify the links between the health benefits derived 

from greenspaces and a wealth created through economic development. Questions to be 

evaluated are how greenspace exactly influences consumer behaviour and how it affects 

productivity and behaviour at a place of work. Because greenspace seems to be very 

relevant to improve human health additional research efforts are necessary to evaluate the 

links between health and greenspace. The provision of greenspace may be very effective in 

reducing healthcare costs.  

To improve the applicability of the ecosystem services approach for planning purposes it is 

also recommended to account for the distance decay and the availability of substitutional 

greenspace. People gain higher benefits from greenspace if it is created in an area where 

few greenspaces already exist rather than in an area which is already very green. On the one 

hand the value of especially recreational services increases when the greenspace is close to 

the beneficiaries. On the other hand the marginal value of recreational values declines when 

substitutional greenspace is available within a short distance from the valued greenspace. 

Furthermore we need to identify other robust measures that would enable the quality of 

green infrastructure because it has a significant influence – not only on the recreational 

value, to be accounted for. The scientific evidence to date only allows for the accounting of 

such influencing variables on a very limited basis. 

This investigation has shown that the monetary and non-monetary valuation of ecosystems 

and ecosystem services provides sufficiently robust values that can aid the decision making 

process. However, it also revealed larger research gaps and necessary next steps to 

implement the ecosystem services approach in decision making. Birmingham City Council 

could play a major role in developing such approaches. Birmingham is in a very good position 

to take a national lead and set an example in applying the ecosystem services approach in 

decision making and therefore ensuring a sustainable future for the city. The next feasible 

steps to achieve this position have been outlined above. 
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8. List of Abbreviations 

ANGSt  (Natural England’s) Accessible Greenspace Standard 

ASNW  Ancient Semi-Natural Woodland 

BAP  Biodiversity Action Plan 

BG  Best Guess  

DECC  Department of Energy and Climate Change 

Defra  Department for Environment, Food and Rural Affairs 

EFTEC   Economics for the Environment Consultancy 

GIS  Geographic Information System 

GI  Green Infrastructure 

GIAD  (Birmingham’s) Green Infrastructure and Adaptation and Delivery (Group) 

m  Million (£) 

MENE  Monitor of Engagement with the Natural Environment 

MODIS  MODerate resolution Imaging Spectroradiometer 

NEWP  Natural Environment White Paper  

PAWS  Planted Ancient Woodland Sites 

PES  Payments for Ecosystem Services 

SCC  Social Costs of Carbon 

SPD  Supplementary Planning Document  

SSSI  Site of Specific Scientific Interest 

SUDS  Sustainable Urban Drainage System 

TBT  Tributyl tin 

TEEB  The Economics of Ecosystems and Biodiversity 

TEV  Total Economic Value 

UHI  Urban Heat Island 

UHIE  Urban Heat Island Effect 

UK NEA UK National Ecosystem Assessment 

WTA  Willingness-To-Accept 

WTP  Willingness-To-Pay 
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10. Technical Appendix 

10.1 Calculation of Wetland Benefits 

To value the benefits provided by the wetland in Birmingham a value transfer function based 

on the findings provided by Brander et al. (2008) who calculated on the base of a meta-

analysis including 78 European studies has been applied.  

 “A review of recent meta-analyses of wetland valuation concludes that Brander 

et al. (2008) provide the most appropriate benefit transfer function for the UK 

case.”
170

 

The valuation techniques involved in the studies reviewed are hedonic pricing, the travel 

cost method, contingent valuation, choice experiments, market prices, net factor incomes, 

production functions, replacement costs as well as opportunity costs.171 The applied meta-

regression model was prepared to value wetland in Europe.172  

For the purpose of applying the value transfer function the whole area of wetland in 

Birmingham has been categorised as inland marsh. EFTEC for example applied that function 

before as well and categorised floodplain grazing marsh as inland marsh in their case study 

‘Valuing Environmental Benefits of a Flood Risk Management Scheme.’173 The same function 

has also been applied to value services provided by wetland in the UK as part of the UK 

NEA.174  

In Birmingham wetland habitats are highly fragmented. One practical problem was to 

estimate the size of the different wetland habitats. The size of a wetland has a significant 

influence on its value. To avoid over-estimation, polygons have been pooled within a close 

area, for example alongside a river. Map A1 below shows how the wetland sites were 

pooled. A map analysis regarding the connectivity between the sites results in 24 areas of 

wetland in this definition. The average wetland size per site is 8.3 ha.  

                                                 
170

 Hulme and Siriwardena 2010, 7. 
171

 EFTEC 2010a, 125. 
172

 Brander et al. 2008, 30. 
173

 EFTEC 2010b. 
174

 Maltby et al. 2011. 
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Another distinction has been made regarding the accessibility of sites. The underlying 

assumption is that ecosystem services such as recreation and aesthetic appreciation can only 

be experienced if the site is accessible. Because non-use values are explicitly excluded in the 

meta-analysis provided by Brander et al. (2008)175 one has to imply that accessibility to the 

habitat is necessary to profit from the ecosystem service wild species diversity as well. 

Wetland sites which are predominantly located on public accessible land have been 

classified as accessible. Such eight sites provide significant higher values than non-accessible 

wetland sites. 

Map A1 Map Interpretation of Wetland Sites in Birmingham 

 

Source: GIS data provided by EcoRecord and Birmingham City Council 

                                                 
175

 Brander et al. 2008, 33. 

 

Reproduced from the Ordnance Survey mapping with 

permission of the Controller of Her Mayesty’s Stationary 

Office. 

© Crown copyright and database rights 2012 Ordnance 

Survey 100021326 
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The Brander et al. (2008) value transfer function allows taking different socio-economic 

variables and context specific attributes into account. One variable is the population density. 

However, especially for access related ecosystem services (recreation, aesthetic appreciation 

and wild species diversity) the assumption has been made that the applied radius of 50 km2 

doesn’t match the specific context of the highly urbanised area of Birmingham and would 

lead to a significant underestimation of the real value. Therefore, only for theses services the 

population density within a smaller area has been applied. Table A1 below outlines how the 

Brander et al. (2008) benefit transfer function has been applied as well as corresponding 

assumptions. 
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Table A1 Value Function and Corresponding Assumptions 

Variable Coefficient 

value 

Value of 

explanatory 

variable 

Comment 

Constant a -3.078 1  

Wetland type: 

Inland marsh 

0.114 1  

Wetland size: -0.297 ln 8.3 Average size of wetland sites 

Flood risk reduction 

and storm buffering: 

1.102 1 

Water quality 

improvement: 

0.893 1 

Surface and ground 

water supply: 

0.009 1 

These services are occurring independently from 

accessibility of the site. 

Biodiversity (wild 

species diversity): 

0.917 0/1 

Recreational fishing: -0.288 0/1 

Non-consumptive 

recreation: 

0.340 0/1 

Amenity and 

aesthetic services: 

0.452 0/1 

These services only occur of the wetland site is 

accessible. Therefore the variable has only been 

applied for accessible sites. Note that recreational 

fishing has a negative influence on the total value.  

GDP per capita  

(2003 US$): 

0.468 ln 30,320 GDP is approximated from the West Midlands 

Unitarian level with €26,500 (NUTS 2 level, 

source: EuroStat). Converted to 2003 US$ using 

OECD purchasing power parity (PPP) exchange 

rates (factor 0.87) this results in US$30,320.  

Population density 

per km
2
 within 50 

km: 

0.579 ln 420 

/ln 1,392 

Simplifying the weighted average population 

density of 1,392 for the area of Birmingham as 

well as surrounding local government districts 

(Lichfield, North Warwickshire, Dudley, Sandwell, 

Solihull, Walsall, Bromsgrove and Wyre Forest) 

with a total area of 1761 km2 have been applied 

to calculate values for recreation, aesthetic 

appreciation and wild species diversity only. For 

all other services the population density of 420 for 

the West Midlands region (12998 km2) has been 

applied. 

Wetland area within 

50 km: 

-0.023 ln 3,000 Considering the marginal influence on the result it 

has conservatively been allowed a generous 

wetland area of 3,000 ha within 50 km radius of 

each wetland site. 

Source: Brander et al (2008) and own assumptions/calculations (see also comments within the table). 
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Applying the value function for the different scenarios176 the annual value of ecosystem 

services provided by wetland in Birmingham can be valued at £379,000. Please note that this 

is the totalised marginal value rather than the totalised average value. The marginal value 

describes a marginal loss (extend) of the total area of habitat. In this case it has been valued 

for a loss of ten percent of wetland. With £798,000 the total average annual value of 

wetland in Birmingham is much higher. However, there is no realistic policy scenario where 

all wetland in Birmingham would be destroyed. Therefore stating the marginal value is more 

sensible.  

In the next step the amount attributable for each ecosystem service can be approximated. 

This step is not necessary but to maintain consistency within this survey it is important. By 

setting every variable standing for an ecosystem service to equal zero and viewing the 

difference in the sum, an estimation can be made of the attributable value for each 

benefit.177 For the sensitivity analysis, uncertainties regarding the estimations taken, as well 

as the scientific evidence, have been considered. In general a range of 40 percent has been 

applied. In addition another 30 percent have been added for the services biodiversity, 

recreation and aesthetic appreciation. The wider range for latter services has been applied 

because the context-specific variables (population density) were changed in the value 

transfer function. As noted before in section 5.3 the uncertainties for flood risk reduction 

and storm buffering are generally higher because they are more context-specific. Regarding 

this circumstance a range of 60 percent has been applied for this ecosystem service. All 

findings are summarised in Table 7.1 and 7.2.  

 

                                                 
176

 With and without recreational-, aesthetic- and biodiversity benefits as well as with the higher and lower population 

density. 
177

 The negative influence of recreational fishing has been distributed equally to recreation+amenity and biodiversity. 
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10.2 Calculation of Benefits Provided by BAP Priority Habitats 

To calculate ecosystem services provided by BAP priority habitats findings of a study of “The 

Economic Valuation of the Ecosystem Service Benefits delivered by the UK Biodiversity Action 

Plan”
178 have been recalculated for the purpose of this investigation. The aim of that primary 

valuation research study was to estimate the value of changes in biodiversity and associated 

ecosystem services which will result directly from the delivery of the UK Biodiversity Action 

Plan (UK BAP). Specific objectives were to assess the marginal value of ecosystem services 

per habitat associated with the UK BAP and the marginal value of conservation activities 

associated with different scenarios. 

The values have been calculated in two steps. In a first step a choice experiment has been 

conducted to determine the values people place on ecosystem services delivered the UK 

BAP. Choice experiments are surveys that present people with different policy scenarios, 

where scenarios are described in terms of different environmental characteristics and 

different ‘prices’. Analysis of people’s choices for these scenarios allow to understand the 

value associated with the different scenarios.   

In a second step a weighting matrix has been produced that evaluates the proportion of 

ecosystem service provision related to habitat and ecosystem service (group). Experts were 

asked to identify the relative levels of ecosystems services delivered by the habitats they 

were most familiar with across 19 broad BAP habitats. These results were then pooled. 

Experts were also asked to identify the proportion of ecosystem services that were directly 

attributed to BAP conservation activities. Main outcome was the marginal change of 

ecosystem services provided by different BAP priority habitats in relation to different 

scenarios. 179 

Even if the data implies some caveats it has been judged sufficient robust enough to ‘fill the 

gaps’ within this investigation. The study results have been applied in cases where no other 

robust primary valuation data was available.  

 

                                                 
178

 Christie et al. 2011. 
179

 Ibid., 11. 
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For purpose of this investigation the marginal change of ecosystem services related to land 

use changes was crucial. Therefore the values for a marginal change in conservation 

activities had to be recalculated. Fortunately the data allowed this step.  

In a first step the marginal change from scenario D (UK with BAP, but no further spending) to 

scenario A (full delivery of the UK BAP)180 have been calculated by adding the values from 

table C30181 and C31. Below an example for the aggregate value of ‘wild food’ benefits 

provided by native woodland has been outlined to clarify the calculation. 

 £8.33m + £9.77m = £18.10m 

In a next step the non-marginal WTP associated with scenario D has been calculated. The 

marginal value from above has been divide by the weighting score (Table C26) for ‘additional 

service due to BAP’ and then multiply by the ‘services without BAP’.  

£18.10m / 0.063 * 0.318 = £91.36m 

Following that the average value of the current level of ecosystem services provided by BAP 

priority habitats has been calculated by adding up the WTP associated with scenario D and 

the marginal value for the current spent scenario (change from scenario D to C; Table C31). 

£91.36m + £9.77m = £101.13m  

In a last step the average value per hectare could have been calculated by dividing the total 

value by area of habitat from Table C56. 

£101.13m / 1,059,180 = £95.48 

This value reflects the annual value per hectare of ecosystem services provision (in this 

example ‘wild food’ provided by native woodland). The values have been summarised in 

table A2. 

 

 

                                                 
180

 Ibid., 33. 
181

 Tables with the ‘C’ refer to tables in Christie et al. (2011) 
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Table A2 Annual value per hectare of ecosystem services provision 

    Lowland dry acid 
grassland 

Lowland meadows Purple moor-grass 
and rush pastures 

Lowland heathland 

    Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Marginal per ha (£ p.a.)                         

Wild food £1 £0 £1 £27 £14 £13 £104 £56 £48 £17 £9 £8 

 Non-food products £3 £1 £2 £60 £22 £38 £104 £37 £67 £19 £7 £12 

Climate regulation £0 £0 £0 £113 £45 £69 £377 £146 £230 £208 £81 £127 

 Water regulation £0 £0 £0 £171 £61 £110 £359 £126 £232 £310 £110 £200 

Sense of place N/A N/A N/A £180 £92 £88 N/A N/A N/A £243 £124 £119 

Charismatic species N/A N/A N/A £330 £145 £186 £297 £129 £167 £451 £196 £255 

 

Non-charismatic 
species £28 £28 £0 £102 £102 £0 £65 £65 £0 £117 £117 £0 

 

    Coastal and 
floodplain grazing 
marsh 

Fens Wet reedbeds Native woodland 

    Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Within 
+ 
outsid
e own 
region 

Withi
n own 
regio
n 

Outsid
e own 
region 

Marginal per ha (£ p.a.)                         

Wild food £31 £16 £15 £134 £69 £65 £67 £36 £31 £96 £50 £45 

 Non-food products N/A N/A N/A £73 £27 £46 £113 £42 £71 £165 £60 £105 

Climate regulation £329 £129 £200 £471 £187 £284 £572 £225 £347 £614 £240 £373 

 Water regulation £571 £202 £369 £539 £193 £346 £627 £223 £404 £461 £164 £298 

Sense of place £206 £105 £101 N/A N/A N/A £176 £90 £86 £265 £135 £130 

Charismatic species £375 £163 £212 £159 £70 £89 £293 £129 £165 £429 £187 £242 

 

Non-charismatic 
species £93 £93 £0 £137 £137 £0 £63 £63 £0 £115 £115 £0 

Source: Christie et al. 2011 & own calculations 

The values for green infrastructure have been derived from the UK values rather than the 

values calculated for the West Midlands Region. Crucial for this decision was the bigger 

sample size for the choice experiment as well as the higher degree of accuracy of habitat 

data used in the main study. However, just applying average per-hectare values wouldn’t 

match the specific circumstances of the urban green infrastructure. Therefore additional 

assumptions have been made for each ecosystem service (category). 

Wild food 

In Christie et al. (2011) ‘wild food’ is defined as “non-rare food products that people might 

gather / hunt from nature”.182 Agricultural food production on farms is not included. A direct 

link between the provision of habitat and wild food provision has been assumed. However, 

this ecosystem service is more related to rural rather than urban areas. Even if some food 

products might be extracted from urban BAP habitats the proportion can be assumed to be 

minor. Therefore this service hasn’t been evaluated within this investigation.  

                                                 
182

 Christie et al. 2011, 121. 
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Non-food products 

In this section natural products such as timber for firewood and plants, fibre cones etc. for 

educational and artistic purposes are covered. However, as for wild food this applies 

predominantly for habitats on the countryside. Therefore it has been excluded from the 

valuation exercise as well to ensure sufficient conservative and robust figures. 

Climate regulation 

As mentioned earlier the climate regulation benefits provided by green infrastructure in 

Birmingham will be calculated within scope of a separate investigation including the i-Tree 

analysis.  

Water regulation (flood regulation) 

Within the Christie et al. (2011) study ‘water regulation’ describes flood risk reduction. 

Impacts on water quality or water provision are not covered within this category.183 It is 

arguable that BAP habitats benefit flood risk reduction. We have explained this effect in 

section 5.3 for wetland habitats. However, apart from wetland other habitats contribute to 

flood risk reduction as well. We assume that the contribution of BAP habitats to flood risk 

reduction is directly related to the amount of habitat area. This can be seen as a 

conservative assumption because the distance of habitats to properties under risk of 

flooding is important as well and the proportion of households under risk of flooding per km2 

in Birmingham is higher than in the UK average.  

To calculate the flood regulation benefits provided by woodland, heathland and BAP priority 

grassland habitats the WTP estimate per ha (Table A2) has been adjusted to 2011 prices and 

then multiplied by the area of habitat. For the sensitivity analysis a range of 70 percent has 

been applied.  

 

 

 

 

                                                 
183

 Ibid., 126. 
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Table A3 Flood regulation benefits provided by BAP priority habitats 

 Woodland Heathland BAP Priority 

Grassland 

Area of Habitat 1528 ha 310 ha 70 ha 

Annual WTP per ha (2009 prices) £461.18 £309.56 £0.00-£358.62 

Annual WTP per ha (2011 prices) £497.81 £334.15 £0.00-£387.10 

Annual value £761,000 £104,000 £12,000 

Source: Christie et al. 2011 & own calculations 

Sense of place (cultural services) 

In the Christie et al. investigation the category ‘sense of place’ captures all cultural services 

such as aesthetic, spiritual, educational and recreational benefits. However, we exclude 

‘educational benefits’ in the definition of this investigation where only organised school and 

nursery trips are covered. The overlaps can be assumed to be minor. Because for 

Birmingham there are no robust figures about the quality of habitats available we assume 

that it is the same proportion of habitat in favourable condition as in the UK average. 

Therefore no further adjustments regarding the quality are necessary.  

Here assuming a direct relation between area of habitat and value would result in a crude 

undervaluation because especially cultural values are strongly related to the number of 

people who can locally benefit from such services.184 To take this factor into account the 

average value per hectare has been adjusted by the population density. In absence of 

alternatives the average value per hectare has been divided by the average population 

density per km2 in the UK (255.6/km2) and then multiplied by the average population density 

in Birmingham (3739/km2). This approach can be judged as sufficient robust proxy.  

However, this approach has only been applied for the value ‘within own region’. For the WTP 

stated for ‘outside own region’ it can be estimated that this value is more related to non-use 

values and therefore not related to the population density. Therefore just the average value 

per hectare has been applied for latter.185 Because the degree accuracy of assumptions 

made is comparatively low a range of 85 percent has been applied for the sensitivity 

analysis.  

 

                                                 
184

 See also Church et al. 2011. 
185

 Because of data availability issues for ‘BAP priority grassland’ only Lowland Meadows have been taken into account. 

However, this category covers more than 90 percent of the BAP priority grasslands.  
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Table A4 Cultural services provided by BAP priority habitats 

 Woodland Heathland Lowland 

meadows 

Area of Habitat 310 ha 63 ha 

Annual WTP per ha ‘within own region’ 

(2011 prices) 

£133.91 £99.29 

Population density UK (people/km
2
) 255.6 255.6 

Population density Birmingham 

(people/km
2
) 

3739.0 3739.0 

Annual WTP per ha ‘within own region’ 

in Birmingham(2011 prices) 

£1,958.92 £1,452.49 

Annual WTP per ha ‘outside own 

region’ (2011 prices) 

Has been calculated 

separately 

£128.30 £95.15 

 

Annual value  £648,000 £10,000 

Source: Christie et al. 2011 & own calculations 

Charismatic and non-charismatic species (wild species diversity) 

Christie et al. made a distinction between ‘charismatic species’ and ‘non-charismatic 

species’. Former include terrestrial mammals, birds, amphibians, reptiles, butterflies, and 

moths. Latter incorporate vascular plants, non-vascular plants, terrestrial invertebrates 

(excluding butterflies and moths), and fungi (including lichens).186 Not surprisingly the WTP 

for ‘charismatic species’ is significant higher than for ‘non-charismatic species’.  

To keep consistency within this investigation the two categories have been combined as 

‘wild species diversity’. In absence of alternatives the assumption has been made that this 

ecosystem service directly relates to the area of habitat. Table A5 summarises the 

calculation.187 

Table A5 ‘Wild species diversity’ benefits provided by ‘other habitats’ 

 Woodland Heathland BAP Priority 

Grassland 

Area of Habitat 310 ha 70 ha 

Annual WTP per ha for ‘charismatic 

species’ (2011 prices) 

£486.59 £320.07-£356.47 

Annual WTP per ha for ‘non-charismatic 

species’ (2011 prices) 

Has been calculated 

separately 
£126.09 £30.11-£109.83 

Annual value  £190,000 £30,000 

Source: Christie et al. 2011 & own calculations 

                                                 
186

 Christie et al. 2011, 131. 
187

 Because of data availability issues the value for ‘charismatic species’ of dry acid grassland couldn’t have been calculated. 

However, the effect on the sum is minor. 
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All findings have also been outlined in the referring chapters of the main report as well as 

the summary tables. 

10.3 Steering Group 

The report to hand and the investigation as a whole has been supported by a Steering Group 

bringing together experts from academia and practitioners. The authors would like to take 

this opportunity to thank all members for their valuable contributions to the project. The 

members of the Steering Group and referring organisations are outlined below (in alphabetic 

order): 

Jaqueline Ashdown   National Health Service 

Sara Carvalho   EcoRecord 

Rachel Curzon   Birmingham City University 

Nicola Farrin    Birmingham City Council 

Chris Parry    The Wildlife Trust for Birmingham and the Black Country 

Amanda Patterson   Environment Agency 

Kyle Stott    National Health Service 

Tim Sunderland  Natural England 

Emma Woolf    Friends of Cotteridge Park 
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