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I. Executive Summary & Key Messages 

In this report, we present a health economic assessment and natural capital accounting 

exercise to reveal the true value of Birmingham’s parks and greenspaces. Birmingham City 

Council manages an area of over 4,700 ha of parks, greenspaces and allotments. 
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conventional accounting when informing budget decisions affecting parks and greenspaces 
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2013). Developing natural capital accounts for the parks and greenspaces it manages is the 

next step to strengthen the evidence base and to inform decisions affecting Birmingham’s 

valuable natural capital assets.  

Figure I.2 Birmingham Parks & Greenspaces Natural Capital Accounts: Annual Accounts  

 

Source: Author calculation 

When conducting this assessment, particular attention has been paid to government 

guidance as well as an urban natural capital accounts scoping study produced for Defra 

(Eftec, 2017; ONS and Defra, 2017). Due to uncertainties, values presented here should be 

regarded as essentially indicative of the magnitude of the benefit. But already the great 

British economist John Maynard Keynes said that “it is better to be roughly right than 







Hölzinger & Grayson 2019. Birmingham Health Economic Assessment & Natural Capital Accounts 

 

 7  
 

 

III. Contents 

I. EXECUTIVE SUMMARY & KEY MESSAGES ............................................................................................... 2 

II. ACKNOWLEDGEMENTS .......................................................................................................................... 6 

III. CONTENTS ............................................................................................................................................. 7 

IV. TABLES & FIGURES ................................................................................................................................. 8 

1. INTRODUCTION ...................................................................................................................................... 9 

1.1 BACKGROUND ............................................................................................................................................... 9 
1.2 AIMS AND OBJECTIVES .................................................................................................................................. 11 
1.3 COUNCIL-MANAGED NATURAL CAPITAL ASSETS ................................................................................................. 11 
1.4 METHODICAL APPROACH & LIMITATIONS ......................................................................................................... 14 

2. PHYSICAL & MONETARY NATURAL CAPITAL ACCOUNTS ...................................................................... 17 

2.1 PROPERTY VALUE UPLIFT .............................................................................................................................. 17 
2.2 COUNCIL TAX UPLIFT .................................................................................................................................... 21 
2.3 HEALTH ECONOMIC ASSESSMENT ................................................................................................................... 22 
2.3.1 PHYSICAL HEALTH BENEFITS ...................................................................................................................... 24 
2.3.2 MENTAL HEALTH BENEFITS ....................................................................................................................... 27 
2.3.3 AIR QUALITY REGULATION ........................................................................................................................ 31 
2.4 RECREATION ............................................................................................................................................... 33 
2.5 GLOBAL CLIMATE REGULATION ....................................................................................................................... 36 
2.6 FOOD PRODUCTION FROM ALLOTMENTS .......................................................................................................... 38 
2.7 BIODIVERSITY (NON-USE BENEFITS ONLY) ........................................................................................................ 40 
2.8 FLOOD RISK REGULATION .............................................................................................................................. 43 
2.9 AGGREGATION OF ASSET VALUES .................................................................................................................... 46 

3. CONVENTIONAL PARKS ACCOUNTS ..................................................................................................... 51 

4. RESULTS ............................................................................................................................................... 52 

4.1 SENSITIVITY ANALYSIS ................................................................................................................................... 56 

5. CONCLUSIONS ...................................................................................................................................... 58 

6. ABBREVIATIONS ................................................................................................................................... 60 

7. REFERENCES ......................................................................................................................................... 61 

 
 

  



Hölzinger & Grayson 2019. 



Hölzinger & Grayson 

https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/methodologies/naturalcapital


Hölzinger & Grayson 2019. Birmingham Health Economic Assessment & Natural Capital Accounts 

 

 10  
 

 

Birmingham City Council has taken on a pioneer role in applying advanced methods to assess 

the value of natural capital and ecosystem services. In 2013, the Council published its Green 

Living Spaces Plan highlighting the value of ecosystem services provided by the City’s green 

infrastructure (Birmingham City Council, 2013; Hölzinger et al., 2013). The main purpose was 

to calculate a monetary baseline value for ecosystem services provided by a range of broad 

habitat types in Birmingham. In early 2015 Birmingham City Council has commissioned the 

University of Birmingham to further refine natural capital values to better inform the 

Council’s decision-making and reporting by setting up provisional natural capital accounts for 

the Council’s parks and greenspaces; to my knowledge the first city-wide natural capital 

accounts in the UK. Building on this pioneering work, we update these accounts and expand 

the scope to capture as much of the value Birmingham’s parks and greenspaces provide to 

people as possible.  

Figure 1.1 Ecosystem Services Overview 

 

Source: WWF (2018), p. 19 
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Figure 1.2 Geographical Assessment Scope 

 
Source: Author based on data provided by Birmingham City Council, Natural England, the Forestry 

Commission and EcoRecord 
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To quantify natural capital and ecosystem services values in monetary terms, the benefit 

transfer approach has been applied. Valuation evidence from research carried out elsewhere 

or for example at the national scale were transferred to the assessment area (natural capital 

managed by Birmingham City Council) applying suitable precautions and assumptions as 

outlined in the following sections. Where possible, adjustments regarding context-specific 

circumstances and socio-economic variables such as population density have been made to 

minimise potential transfer-errors.  

Carrying out original primary valuation studies was beyond the scope of this study as such 

studies demand extensive resources and lengthy timescales. The application of the benefit 

transfer approach can be seen as a practical and cost-effective way of implementing the 

Ecosystem Approach in decision-making (Defra, 2007).  

Even if this methodical approach has been chosen and applied with caution, a range of 

limitations and caveats apply. For example, related Willingness-To-Pay (WTP) techniques 

applied in primary valuation studies have their imperfections such as the social desirability 

bias4 or a potential inability of survey participants to perceive hypothetical markets and 

goods. Another limitation may occur from applying the benefit transfer approach. Usually, 

the study area (where primary valuation studies are conducted) and the policy area (in this 

case Birmingham City Council-managed natural capital) are not entirely similar. Even if 

adjustments with respect to socio-econoan5.r51.
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2. Physical & Monetary Natural Capital Accounts 

In this section both, a range of ecosystem services and other benefits related to natural 

capital has been assessed. The following sections outline the specific methods, calculations, 

physical accounts as well as monetary accounts for each service or benefit. 

2.1 Property Value Uplift 

The value of a residential property is based on many factors including its size, number of 

bedrooms, neighbourhood, how centrally located it is etc. One of the factors impacting on 

property value is also the local availability of natural greenspace such as parks because 

people have a preference for living in greener areas where they can benefit from its amenity, 

recreational and health benefits. Hence, people are often prepared to pay a higher price for 

a property that is located in a greener area with more and better natural capital. This in turn 

means that the property price contains an implicit natural capital value.  

To reveal the implicit natural capital value contained in property prices, the Hedonic Price 

Method (HPM) can be used. The HPM is used to compare properties with otherwise 
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Property Value Uplift Calculation applying the findings of Gibbons et al. (2014) 

The first study we applied for a benefit transfer is a national HPM study conducted by 

Gibbons et al. (2014) 
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Property Value Uplift Calculation applying the findings of ONS (2018c) 

In addition, also a study conducted by the Office for National Statistics (ONS, 2018b) has 

been chosen for a benefit transfer. Although it should be noted that the methodical 

approach chosen here differs significantly from the approach used by Gibbons et al. (2014).  

The ONS (2018c) study includes information from over 2.6 million properties sold in Great 

Britain between 2009 and 2016. In contrast to the Gibbons et al. (2014) analysis, the ONS 

(2018c) study assesses the difference in property prices depending on if there is a functional 

greenspace (and/or bluespace) available within 200m from the property. Hence, it is not 

based on the amount of greenspace within the local area but only if there is a greenspace 

(bluespace) accessible within 200m.  

To apply this study for a benefit transfer to Council-managed functional greenspaces and 

bluespaces, a comprehensive GIS analysis has been conducted. As part of this analysis, all 

functional greenspaces and bluespaces managed by the Council have been split into size 

categories (small, medium, large and very large functional greenspace/bluespace). This is 

because larger functional greenspaces (bluespaces) accessible within 200m of a property 

increase its value to a greater extent. For functional greenspace, the price premium ranges 

from 0.5% (small) to 1.5% (very large) and for bluespaces from 0.9% (small) to 3.6% (very 

large). In the next step, all properties within a 200m buffer around functional greenspaces 

and bluespaces were identified using LLPG and OS AddressBase data.  

To calculate the implicit natural capital value of each property located within 200m from a 

functional greenspace (bluespace), ONS property price statistics aggregated at the Lower 

Super Output Area (LSOA) level were used. The average property prices for the years 2017 

and 2018 were used to inform our benefit transfer. In case property sales statistics were not 

available for these years, older property sales have been used and adjusted to 2018
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Figure 2.1 Property Value Uplift 

 

Source: 
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million. The range of the sensitivity analysis is based on the sensitivity range applied for the 

property price uplift (see Section 2.1). The results are summarised in Figure 2.2 below. 

Figure 2.2 Council Tax Uplift 
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 Increased air pollution is linked with an increased risk of developing chronic 

conditions such as type II di9(ts)]

[( )] TJ

ET

BT

1 0 0.8 Tes,



Hölzinger & Grayson 2019. Birmingham Health Economic Assessment & Natural Capital Accounts 

 

 24  
 

 

 

Figure 2.3 Health Benefits and Threats from Ecosystems 

 
Source: Adapted from Pretty et al. (2011, p. 1157) 

Especially when health is understood as a good state of human wellbeing then health is 

directly linked to all ecosystem services. This is in line with the definition of health by the 

World Health Organisation: 

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

merely the absence of disease or infirmity.” (WHO, 1948, p. 1) 

The WHO’s definition of health has also 
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Gascon et al. (2015) for example found evidence of a causal relationship between 

surrounding greenspace and mental health as part of a systematic review of the relationship 

between long-term exposure to natural environments and mental health.  A recent report by 

Public Health England (2017) also found evidence indicating that participation in physical 

activity in a natural setting is associated with more improved mental health outcomes than 

participation in physical activity in an indoor setting.  

To estimate the monetary value of mental health benefits provided by greenspace managed 

by Birmingham City Council, we used evidence provided by White et al. (2013) in 

combination with cost estimates provided by Public Health Birmingham and the Centre for 

Mental Health (2010). A comparable approach has been used to estimate the mental health 

benefits of public greenspaces in London 
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summarised in Figure 2.7. The sensitivity analysis range is based on the standard error 

reported in White et al. (2013) for greenspace.18 

 

 

 

Figure 2.5 Mental Health Benefits 

 

Source: Author calculation. 

Due to the experimental nature of this approach, outcomes should be treated with some 

care. Limitations of this assessment include the simplistic definition of greenspace, that 

trends in wellbeing such as anticipation and adaptation effects before and after moving 
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2.3.3 Air Quality Regulation 

Complex vegetation and particularly trees have a positive effect on the regulation of air 

quality. The main sources for pollution are vehicle exhaust, industry and intensive 

agriculture (van Oudenhoven et al., 2012).  

The whole of Birmingham has been designated an Air Quality Management Area (AQMA) 

under the Environment Act 1995, which means that Birmingham City Council has a duty to 

monitor and report on levels of nitrogen dioxide (NO2), fine particulates (PM10 and PM2.5) 

and sulphur dioxide (SO2). Where those limits are breached or will be breached, the Council 

has to produce an Air Quality Action Plan to bring the air quality under the limits. The latest 

annual status report shows that levels of PM10, PM2.5 and SO2 did not exceed allowed levels, 

but level of NO2 need to be reduced (Birmingham City Council, 2017b). But it should be 

noted that even pollution levels below the allowed thresholds can cause significant harm to 

human health and wellbeing.  

Trees and other vegetation absorb, through physical deposition as well as chemical 

reactions, deleterious pollution which are responsible for major illnesses such as respiratory 

ailments, heart disease and cancer (McPherson et al., 1994). Research carried out in New 

York also suggests that a high tree density significantly reduces asthma prevalence in very 

young children (Lovasi et al., 2008).  

The species selection as well as the location and management of trees and woodland have a 

significant impact on the ability to regulate air quality. In general, trees and vegetation can 

capture, for example, more fine dust if located close to the source of fine dust emissions 

(van Oudenhoven et al., 2012). 

“...increasing deposition by the planting of vegetation in street canyons can 

reduce street-level concentrations in those canyons by as much as 40% for NO2 

and 60% for PM.” (Pugh et al., 2012, p. 7692) 

But trees can also worsen local air quality, depending on their location. Trees directly located 

along busy streets creating a closed canopy ‘roof’ can trap pollutants because the polluted 

air from traffic exchanges slower. This can have a negative effect on localised air quality 

along busy streets (Buccolieri et al., 2009). Therefore it can at times be appropriate to locate 

trees further away from the carriageway to gain the best outcomes (Woodland Trust, 2012). 

To calculate the value of air quality regulating services provided by natural capital managed 

by Birmingham City Council, evidence provided by Jones et al. (2017) who developed 

valuation estimates of air pollution removal at the national scale for the Office for National 

Statistics (ONS) were used. Jones et al. (2017) used the EMEP4UK atmospheric chemistry and 

transport model developed by the Centre for Ecology and Hydrology (CEH) which models 
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pollutant concentrations directly from emissions, and dynamically calculates pollutant 

transport and deposition, taking into account meteorology and pollutant interactions.  

The ONS (2018b) provides 2015-based estimates for both, pollutant removal as well as 

corresponding values based on avoided hospital admissions, avoided life years lost19 and 

avoided deaths at the regional level. For Birmingham as a whole, the benefits of air quality 

regulation by natural capital was estimated to be in the region of £19.4 million in 2015 

(adjusted to 2017 prices). Most of this value (£16.5 million) is attributed to the removal of 

over 9 tonnes of fine particles (PM2.5).  

To estimate the pollution removal and air quality benefits provided by natural capital 

managed by Birmingham City Council, the area of woodland has been used as a proxy. At the 

GB-scale, 97% of the urban air quality regulation benefits is attributed to woodland. GIS 

software was used to estimate the total area of woodland in Birmingham (1,583 ha) as well 

as the area managed by the Council20 (1,147 ha). This results in an air quality regulation 

health benefit provided by Council-managed natural capital of £14.5 million annually or £304 

million capitalised. A break-
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service (Jones et al., 2017). However, to be consistent across this study, we keep the ceteris 

paribus assumption unchanged.  

 

 

 

 

 

Figure 2.6 Health Benefits from Air Quality Regulation 

 

Source: Author calculation based on Jones et al. (2017) and (ONS, 2018c). 

2.4 Recreation 

The cultural ecosystem service ‘recreation’ is part of general leisure, and is not always easily 

distinguished from other ecosystem services such as education or aesthetic values. It usually 

Annually Over 25 years

Tonnes of pollutants captured (dry deposition of pollutants)

...Fine particles (PM2.5) 7 169

...Sulfur dioxide (SO2) 38 938

...Nitrogen dioxide (NO2) 62 1,557

...Ozone (O3) 220 5,502

...Fine particles (PM10) 10 251

...Anhydrous ammonia (NH3) 18 440

Avoided hospital admissions (respiratory & cardiovascular) 133 3,334

Avoided life years lost 489 12,218

Avoided deaths 28 708

Annual Natural Capital Value High Low

Fine particles (PM2.5) £12,342,000 £14,810,000 £9,873,000

Sulfur dioxide (SO2) £16,000 £20,000 £13,000

Nitrogen dioxide (NO2) £1,432,000 £1,719,000 £1,146,000

Ozone (O3) £667,000 £800,000 £534,000

Total £14,457,000 £17,349,000 £11,566,000

Capitalised Natural Capital Value High Low

Fine particles (PM2.5) £259,547,000 £329,421,000 £207,638,000

Sulfur dioxide (SO2) £344,000 £437,000 £276,000

Nitrogen dioxide (NO2) £30,120,000 £38,228,000 £24,096,000

Ozone (O3) £14,028,000 £17,805,000 £11,222,000

Total £304,039,000 £385,891,000 £243,231,000

Present value, 2018 prices; capitalised central value discounted at 1.5% over 25 years (quality of life benefits).

Physical Accounts

Monetary Accounts
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refers to doing things and interacting with others.21 Natural capital assets such as parks 

provide the setting for a wide range of human activities including walking, running, cycling, 

climbing and horse riding. It also provides space for picnicking or observing nature, including 

bird watching, and for informal relaxation. Recreational activities raise individual wellbeing 

and are therefore a value in itself.22 But there are also links between recreation and health 

benefits (see Section 2.5). 

To calculate the recreational value provided by natural capital assets managed by 

Birmingham City Council, the Outdoor Recreation Valuation (ORVal) toolkit version 2.0 (Day 

and Smith, 2018a) was used. ORVal is a tool to assess the welfare value of outdoor 

recreation developed by the University of Exeter. ORVal’s estimations are derived from a 
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Source: Author calculation. 

Considering that this assessment does not cover non-woodland soils below 15 cm depth or 

account for Council-managed street and highway trees, this figure is likely to be 

underestimating the real carbon value stored in Council-managed natural capital. 

2.6 Food Production from Allotments 

Whilst the extent of allotment space in England has declined by an estimated 90% since the 

second world war, more recently demand has increased significantly again, especially in 

inner cities.  

“Factors such as an increased interest in organic food, concerns over reliance on 

importations, desire for a greater sense of self-sufficiency […], concerns over food 

costs, and general worries about food security are driving the increasing pressure 

on limited allotment space.” (Davies et al., 2011, p. 376) 

Whilst food production is the most obvious ecosystem service provided by allotments, the 

recreational value and attached health benefits associated with using allotments and 

gardening more generally may be much higher. A non-systematic literature review for 

example suggests that gardening in an allotment setting may have a range of positive 

physical and mental health impacts (Garden Organic and Sustain, 2014). However, within 
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scope of this assessment 
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Source: Author calculation. 

2.7 Biodiversity (Non-use Benefits Only) 
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Within the section, we focus on the non-use values of biodiversity which can be seen as an 

ecosystem service in itself (in addition to all other aspects of the total value of biodiversity 

implicit in all other ecosystem services). Non-use values refer to human preferences for 

protecting and enhancing biodiversity without directly experiencing it such as through 

wildlife watching. People have a preference for the pure existence of biodiversity and 

species where people benefit from simply knowing it is there as well as bequest values 

where people benefit from knowing that future generations will be able to benefit from 

biodiversity (Morling et al., 2010).   

To quantify the monetary biodiversity value of woodland in Birmingham, the findings 

provided by Hanley et al. (2002) were used for a benefit transfer. The biodiversity value of 

other habitats is calculated further below. Hanley et al. (2002) value the existence (non-use) 

benefits of woodland as habitat for species. They valued the WTP for woodland habitats with 

different attributes, expressed by focus groups. This study was also applied to quantify the 

social and environmental benefits provided by woodland in Great Britain as a whole (Willis 

et al., 2003). 

The mean WTP to create or protect areas of certain woodland types (including Ancient Semi-

Natural Woodland; ASNW) were calculated on a per-household basis in Hanley et al. (2002). 

These values have been re-calculated to per-ha values and adjusted to 2017 prices. Because 

this is a non-use value, the benefits are basically not restricted to local residents.  

“There is no reason within standard
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The data has been used to re-calculate the biodiversity value per ha rather than the value 

change due to a change in management. The assumption underlies that the per
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This results in elevated levels of surface water run-off, which increases the 

likelihood of local flooding and sewers reaching overcapacity.”  

(European Commission, 2012) 

But it also applies to rural areas due to soil compaction from heavy agricultural machinery 

and other land-management changes reducing the extent of vegetation with high infiltration 

capacities.  

The total costs to UK insurers of the 2007 flooding were estimated to be in the order of £3 

billion (Pitt, 2007). If no additional flood risk management action is taken, the costs caused 

by urban flooding alone in the UK could increase to between £1 billion and £10 billion 

annually under the changing climate. Some scenarios are predicting annual costs arising 

from UK flooding of £20 billion by 2060 (UK NEA, 2011b).  

The risk of flooding to urban and rural areas is not a new concern, but the increase in use of 

impermeable surfaces, rural land-use changes, population rise and more extreme weather 

events due to climate change is increasing the frequency and intensity of flooding events as 

well as the number of properties and value of infrastructure at risk. Natural capital can help 

to mitigate extreme weather events, and in particular the risk of flooding. Wetland and 

floodplain habitats fill rapidly during flooding events, at least to a point of saturation, and 





Hölzinger & Grayson 2019. Birmingham Health Economic Assessment & Natural Capital Accounts 

 

 46  
 

 

2.9 Aggregation of Asset Values 

One challenge of natural capital accounting is to avoid double counting. The risk is even 

higher when quantifying such a wide range of services and benefits as in the present study. 

The ecosystem interactions as well as the relations between different services and benefits 

are characterised by high complexity. Therefore, particular attention has been paid to this 

issue.  

The property price uplift valuation presents a particular challenge when aggregating 

monetary values and benefits because the property price uplift value represents a whole 

bundle of services: 

“It is not possible presently to disentangle why nature near property is important 

to the buyer, for example it could be it is aesthetically pleasing or for recreational 

purposes, the services it provides in clean air and protection from noise pollution 

could also be factored in. Currently, estimates are considered a bundle of 

ecosystem services also it is expected that these will be mainly cultural.”  

(ONS, 2018a) 

Therefore, particular attention has been paid to ONS’s Hedonic Pricing Method (HPM) 

methodology note which outlines potential overlaps between property price uplifts on the 

one hand and ecosystem services and other natural capital benefits on the other (ONS, 

2018b). Based on this assessment and other considerations, an indicative value overlap 

assessment has been conducted which is summarised in Figure 2.12. Potential value 

overlaps between service/benefit domains have been outlined in more detail below. 
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having accessible greenspace within a short distance from home. Also, the 1 mile threshold 

is rather wide. A 1 mile radius is much wider than the 200m threshold used for the ONS 

(2018b) based property value uplift calculation. Furthermore, the average ward size in 

Birmingham (669.5 ha) is lower than a 1 mile radius around a property (813.6 ha). Therefore, 
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3. Conventional Parks Accounts 

The conventional parks accounts are based on Birmingham’s Parks Services Budget for 

2018/19. This covers liabilities such as wages and ground maintenance costs as well as direct 

revenue income such as fees for parking and facilities. After consultations with Birmingham 

City Council, both, the expenditure and the revenue income has been corrected (reduced) by 

9.72 million. The corrected figures better represent the actual parks and greenspaces 

expenditure and income. An addition to the liabilities has been made for an external 

Heritage Lottery Funding (HLF) grant over nearly £100,000 per annum which supports 

greenspace management but is not included in the Parks Services Budget.  

The annual expenditure and income was capitalised over 25 years, applying a discount rate 

of 3.5%. T
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4. Results 

The results of the Birmingham Health Economic Assessment & Natural Capital Accounts are 

summarised in Figure 4.1 for stock and capitalised values over an assessment period of 25 

years. Annual and annualised values are presented in Figure 4.2 further below. Please note 

that some values (property value uplift and recreation) have been adjusted before 

aggregation to avoid potential double-counting (please refer to Section 2.9 for details).  

The assessment shows that Council-managed parks and greenspaces represent a net natural 

capital asset with an indicative value of £11 billion. The annual net-value is in the order of 

£594 million. The Benefit-Cost Ratio (BCR) is 26.2 : 1 which means that every £1 spend on 

Council-managed parks and greenspaces returns £26.20 to society.29  

Figure 4.1 Natural Capital Balance Sheet: Stock/Capitalised Values over 25 Years 

 

Source: Author calculation 

                                                 
29

 Based on capitalised values. The BCR’s of /capitalised values (Figure 4.1) and annual values (Figure 4.2) differ 
because different discount rates were applied. A higher discount rate of 3.5% has been applied for all liabilities 
whilst some of the assets (health-related) have been discounted at a reduced rate of 1.5%. See Section 2.4. 

Total Natural 

Capital Value 

Health 

Benefits

Direct & 

Indirect 

Council 

Income

Conventional 

Accounts

S £7.18 66% £4.75

F £0.48 100% £0.48 £0.48

F £4.06 100% £4.06 £4.06

F £0.20 100% £0.20 £0.20

F £0.30 100% £0.30 £0.30

F £1.65 63% £1.03

S £0.22 100% £0.22

F £0.07 100% £0.07

F £0.04 100% £0.04

F £0.03 100% £0.03

F £0.23 100% £0.23 £0.23 £0.23

F -£0.01 100% -£0.01 -£0.01 -£0.01

£11.41 £4.56 £0.70 £0.22

£0.44 100% £0.44 £0.44 £0.44 £0.44

£10.97 £4.13 £0.27 -£0.22
to society in health benefits to the Council as per books

26.2 : 1 10.5 : 1 1.6 : 1 0.5 : 1

Notes:

S Based on stock value

F

Food production from allotments

Individual 

valueCapitalised/stock values stated in 

£billions; 2018 prices; central 

estimates
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It is important to stress that the stated biodiversity value of about £40 million only 

represents a small fraction of the overall biodiversity value. All benefits and services are at 

least partially dependent on biodiversity which means that they all have a certain 

biodiversity value implicit. 

The net asset value of health benefits is nearly £4 billion which for example relates to 83,000 

added Quality Adjusted Life Years (QALYs) over a time period of 25 years. The annual net 

health benefit of Council-managed parks and greenspaces is in the order of £182 million. 

From a Birmingham City Council finance perspective only, Council-managed parks and 

greenspaces still provide a net-return of £270 million when also accounting for the Council 

Tax uplift. For every £1 the Council spends on its Parks Services, it gains a return of £1.60 in 

Council Tax and direct parks income. The only accounts that report Birmingham’s parks and 

greenspaces as a net-liability are Birmingham’s conventional accounts (-£13 million annually; 

-£220 million capitalised over 25 years) which highlights the limitations of conventional 

accounting when public goods such as parks are affected. 

Figure 4.2 Natural Capital Balance Sheet: Annual(ised) Flow Values 
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Source: Author calculation 

The annual accounts (Figure 4.2) include annualised stock values (marked with an ‘S’). Here, 

stock values were annualised over the assessment period of 25 years applying an 

appropriate discount rate.  

To estimate the natural capital value per Birmingham resident (Figure 4.3 for 

stock/capitalised values and Figure 4.4 annual/annualised values, respectively), values were 

simply divided by the estimated number of residents in Birmingham. This is a rough 

indication because natural capital in Birmingham does not only benefit local residents. 

Visitors to Birmingham benefit for example also from recreational benefits and global 

climate regulation benefits, as the name indicates, people all over the world as it does not 

matter where a tonne of carbon is stored.  

The indicative annual net asset value provided by Birmingham City Council managed parks 

and greenspaces per resident is £520. If capitalised over an assessment period of 25 years, 

this results in a net asset value of just over £9,600.  

Figure 4.3 Indicative Stock/Capitalised Values over 25 Years per Resident 
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Figure 4.6 Natural Capital Balance Sheet: Sensitivity Analysis of Annual(ised) Values 

 

Source: Author calculation 

 

 

 

  

High 

Estimate

Low 

Estimate

High 

Estimate

Low 

Estimate

High 

Estimate

Low 

Estimate

£536 £21

£54 £2 £54 £2

£247 £138 £247 £138

£13 £7 £13 £7

£17 £12 £17 £12

£63 £59

£19 £6

£14 £3

£4 £1

£2 £1

£13 £13 £13 £13

£0 £0 £0 £0

£984 £263 £278 £157 £67 £15

£26 £26 £26 £26 £26 £26

£959 £238 £253 £132 £42 -£10
to society to society in health benefits in health benefits
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6. Abbreviations 

AQMA Air Quality Management Area  

BAP Biodiversity Action Plan  

BCR Benefit-Cost Ratio  

BHPS British Household Panel Survey  

C  Carbon  

CEH Centre for Ecology and Hydrology  

CO2 Carbon Dioxide 

DECC  Department of Energy and Climate Change 

Defra  Department for Environment, Food & Rural Affairs 

GDP Gross Development Product  

GHG Greenhouse Gas  

GHQ General Health Questionnaire  

GIS Geographic Information System  

HLF Heritage Lottery Funding  

HPM Hedonic Price Method 

LLPG Local Land and Property Gazetteer 

LSOA Lower Super Output Area  

MENE Monitor of Engagement with the Natural Environment  

MET Metabolic Equivalence of Task  

NEWP Natural Environment White Paper  

NO2 Nitrogen Dioxide 

ONS Office for National Statistics  

ORVal Outdoor Recreation Valuation (tool) 

PMx  Fine Particulates 

POPI Parks Operations Performance Information 

QALY Quality Adjusted Life Year 

SO2 Sulphur Dioxide 

STPR Social Time Preference Rate 

TEV Total Economic Value  

WHO  World Health Organisation 

WTP Willingness-To-Pay  
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