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Summary 
This report presents a natural capital account for Greater Manchester. Methods used are based on 

those developed in previous work, mainly the UK’s urban natural capital account (eftec et al, 

2017). Detailed steps of each calculation of the analysis are provided within an Excel workbook 

accompanying the account (Natural Capital Account Greater Manchester Pioneer_270618.xlsb) 

which can be used by Greater Manchester Combined Authority (GMCA) to update the account in 

future.  

Headline Results 
The study has assessed nine different benefits from natural capital in the GMCA area, which have a 

combined value of nearly £1bn per year (£930m). Assuming these benefits continue over time1, the 

natural environment is a £25.2bn asset to the people of Greater Manchester as shown in Tables S1 

and S2. These benefit estimates demonstrate the value if assets are maintained, or the value that 

could be at risk if not maintained - the societal return of investment in natural capital in GMCA. 

Natural Environment and Health 
About half (£14.1bn) of the asset value identified is due to the benefit of natural environment for 

human health and wellbeing, particularly the avoided health problems and associated healthcare 

costs. Although large, this benefit is still an underestimate of total value to society for two reasons. 

Firstly, it includes clinical costs savings, but omits savings in social care. Secondly, with current 

information, it is not possible to estimate the benefits from educational attainment and enhance 

workforce productivity where health problems for the young and those of working age are avoided, 

both of which can have substantial value. Estimates are based on modelling and assumptions using 

current knowledge (e.g. for recreational activity which assumes accessible green space is of 

average quality for the UK, and evidence on health benefits from active recreation visits).  

 

The health benefit estimates reflect the following: 

• Air quality – measured in terms of the absorption of PM2.5, SO2, NO2, O3 and the associated 

avoided costs from avoided hospital admissions and life years lost; 

• Mental health benefits – measured in terms of the number of people with access to 

greenspace and the associated reduction in mental distress; 

• Physical health benefits – measured in terms of the gains in Quality Adjusted Life Years 

(QALYs)2 from physical activity in the natural environment and the associated welfare value 

and avoided healthcare costs (avoided costs of inactivity); and 

• Noise regulation – measured in terms of the number of buildings where noise levels are 

mitigated by natural capital and the associated value of avoided loss of QALYs. 

 

Focussing on these health benefits can help increase collaboration between local decision makers, 

partner agencies working on environment, health and social care, and local interest groups.  

Results by District 
The results broken down by the 10 District in the GMCA show spatial variations in values. For 

example, a higher value for air quality regulation in Manchester City, due to the higher air pollution 

levels and the higher concentration of people benefiting; and higher provision of green space in 

some districts (e.g. Oldham, Rochdale) which can be linked to significant mental health benefits.  

                                                 
1 A 60 year time horizon has been used for all benefits except for minerals (15 years to reflect the depletion of 
a non-renewable resource) and air quality (77 years to remain consistent with the underlying modelling). 
Annual values are assumed to remain constant for all benefits apart from air quality, which is based on 
dynamic modelling accounts of the amount of pollution emitted and of pollution absorbed by vegetation. 
2 QALYs measure the state of health in which the benefits, in terms of length of life, are adjusted to reflect 

the quality of life. One QALY is equal to 1 year of life in perfect health. It is used in economic evaluation to 
assess the value for money of medical interventions. See: National Institute for Health and Care Excellence. 

https://www.nice.org.uk/Glossary?letter=Q
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Table S.1: Summary of physical and monetary flows of benefits 

Benefits Flow/yr Measure Value/yr Measure 

Air Quality  54.6  Parts per billion of PM2.5, SO2, NO2, O3 removed  £41m Avoided healthcare costs 

Recreation 95.8 Million visits to open spaces £372m Welfare  

Physical Health 4,600  QALYs saved due to physical activity 
£92m* 
£56m 

Welfare of QALYs gained 
Avoided healthcare costs 

Mental Health 124,000 Point reductions on GHQ index, (see Table S.2) £264m Avoided healthcare costs 

Noise 430,000 Number of buildings with noise mitigated £58m Avoided healthcare costs 

Local Climate  0.5 oC cooling from green space £10m Avoided costs to business 

Carbon 38,000 Tonnes of CO2e £2m Non-traded cost of carbon 

Food 56,000 Hectares of land farmed £50m Estimated gross margins 

Minerals 1.40 Million tonnes of aggregates £74m Market value 

Regulation of flood risk and water quality 
 

Not measured 
 

Not measured 

Maintaining biodiversity 
 

Not measured 
 

Not measured 

Total * Not summed - may double-count recreation welfare £930m Mix of measures 

 

Table S.2: Summary of health benefits 

Benefits Impact Measures, annual Values 

Air Quality Regulation Preventing 370 hospital admissions, avoiding 60 deaths and 1,200 life years lost  £41m/yr 

Noise Regulation 430,000 buildings receive noise mitigation  £58m/yr 

Physical Activity 135,000 people meet their physical activity guidelines, giving over 4,600 QALYs  
£56m/yr of avoided costs  

£92m/yr of wellbeing 

Mental Health 124,000-point reductions on the General Health Questionnaire (GHQ) index £264m/yr 

 
TOTAL ANNUAL VALUE £511m/yr 

 

Level of Uncertainty  Description of Uncertainty 

High Evidence is partial and significant assumptions are made that require further research 

Medium Based on assumptions grounded in science and using published data but with some uncertainty regarding the combination of assumptions 

Low Evidence is peer reviewed or based on published guidance 

 

Note that both the noise and local climate regulating services are subject to further national, building on eftec et al (2017), due to be published in 2018. 
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1. Study Approach 
 

This Section describes the objectives and methods of the study. 

1.1 Aims and objectives 

 

This project aims to enhance the baseline natural capital account evidence for the Urban Pioneer in 

the Greater Manchester Combined Authority area. The account includes:  

 

• A natural capital asset register, and monetary values of services/benefits; 

• Maps showing pressures and risks to the natural capital assets; and 

• A natural capital account. 

 

The project extends previous analysis for Greater Manchester3 by:  

 

• including non-urban areas within the Greater Manchester Pioneer boundary,  

• better aligning the account and results with the extent of different habitat types within 

each of the ten Districts, and  

• accounting for a wider range of benefits.  

1.2 Scope of the account 

 

The scope of the Greater Manchester natural capital account includes: 

 

• Spatial coverage: Urban and non-urban natural environments in the Greater Manchester 

Combined Authority area, including agricultural and upland habitat types;  

 

• Level of reporting: The natural capital account is for the Greater Manchester Combined 

Authority as a whole. However, the account and metrics are disaggregated and reported for the 

10 districts, as well as the entire combined authority; 

 

• Time horizon: A time period of 60 years is used except for minerals and air quality for which 15 

years and 77 years are used, respectively4. Discount rates5 recommended in HM Treasury’s 

Green Book6 are used for calculating present values; 

 

• Baseline: This version of the natural capital account is the reference point against which the 

changing states of natural capital over time can be evaluated. The account reflects latest 

                                                 
3 The aforementioned partial natural capital account developed as part of the UK Urban Natural Capital 
Account for Defra (eftec et al, 2017).  
4 The time horizon for minerals has been altered due to reflect the depletion of this non-renewable 
resource over time, while the time horizon for air quality is consistent with that used within the 
underlying modelling. 
5 3.5% for 0 - 30 years, 3.0% for 31-75, and 2.5% for 76 - 100 years. A separate rate was not used to 
assess future health effect values, although the Green Book suggests that they could be inflated to 
reflect rising real incomes, which would increase the health benefits estimated within this study. 
6 HM Treasury (2018). The Green Book: central government guidance on appraisal and evaluation. Available at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/

The_Green_Book.pdf  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/The_Green_Book.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/The_Green_Book.pdf
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available data for 2017, with habitat extent being based on the 2015 data published in the Land 

Cover Map (2017);  

 

• Physical benefits and monetary values: The scope of the benefits in the account is based on 

available methods developed in UK national natural capital accounting (e.g. the UK urban 

natural capital account - eftec et al, 2017), and relevant services from non-urban areas (e.g. 

food production and minerals).  

1.3 Natural Capital Account Structure 

 

The natural capital account for GMCA comprises of7: 

 

• Asset register showing the extent, condition and spatial configuration of natural capital across 

the GMCA area;  

 

• Physical flow account showing the flows of outputs that the natural capital assets produce, 

covering both market and non-market goods and services (where possible); 

 

• Monetary account showing the economic values in terms of benefits to wider society delivered 

by natural capital; and 

 

• Asset values showing the present value of the benefits natural capital (if appropriately 

managed) can provide over time.  

 

The structure and content of supporting schedules are used to populate a natural capital summary 

table. This table includes the present value of benefits delivered by natural capital within Greater 

Manchester into the future.  

 

  

                                                 
7 The account reflects three of the four questions the Corporate Natural Capital Account framework is 
designed to answer (eftec et al 2015): (1) what natural capital assets does the organisation own, manage, or is 
responsible for (natural capital asset register)?; (2) what flows of benefit do those assets produce for the 
organisation and wider society (physical flow account)?; (3) what is the value of those benefits (monetary 
account)?; and (4) what does it cost to maintain the natural capital assets and flows of benefits? (not included 
as part of this study). 
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2. Natural Capital Asset Register for Greater Manchester 
 

The natural capital asset register presents two sets of information:  

 

• The extent of the natural capital assets – assets are measured by the broad habitat types used 

in the Land Cover Maps, and extent is measure by the size of the habitat, and 

• Spatial configuration of the natural capital assets – the distribution of different natural capital 

assets across each of the ten Districts. This is provided within the accompanying Excel natural 

capital accounting workbook. 

 

The condition of assets is not reported in detail, as this work has not added to the data identified 

for the Pioneer in 2017. However, relevant condition data, such as accessibility of natural green 

space to people is used in the account.  

 

The accounts used the broad habitat types present within the GMCA boundary measured from 2015 

Land Cover Map (LCM) data as shown in Table 2.1. The results reflect the extensive urban area 

within the conurbation, but also the rural areas on its periphery, including significant extend of 

improved grassland. Arable, broadleaved woodland, upland and semi-natural grassland habitats all 

make up between 6% and 9% of the area.  

 

Table 2.1: Asset Register for GMCA 

Broad Habitat Ha % of GMCA Land  

Arable 9,264  7.3% 

Broadleaf woodland 11,118  8.7% 

Built-up areas and gardens 58,537  45.9% 

Coniferous Woodland 190  0.1% 

Freshwater 1,450  1.1% 

Improved grassland 29,871  23.4% 

Mountain, heath, bog 8,423  6.6% 

Semi-natural grassland 8,761  6.9% 

Total  127,613  100.0% 

 

The mountain heath and bog category includes a significant extent of bog (over 4,000 ha). This is 

likely to hold a substantial quantity of stored carbon. 

 

Table 2.2 shows the results from Land Cover Map 2007 used in the Pioneer evidence base in 

2016/17, and compares it to the subsequently published 2015 data. It is essential to note that the 

2007 and 2015 data are not directly comparable (CEH are working on interpretation of land use 

change as part of a wider national study), so results must only be taken as a rough guide, and 

smaller changes in extent should be treated as inconclusive. However, some broad changes, in line 

with national trends are suggested from the data: 

 

• The area of arable land and semi-natural grassland may have reduced. 

• The area of permanent grassland, urban and broadleaved woodland may have increased.  

 

The enclosed farmland category shows little overall change, but this masks changes in agricultural 

activities (arable/grassland). However, grassland classification methods are one area of change 

between the 2007 and 2015 LCM surveys so should be interpreted with caution. For the purposes of 
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this baseline account, it has been assumed that the area and type of habitats within Greater 

Manchester remain constant. 

 

The 10 authorities that make up the GMCA do not vary much in size. However, as shown in Table 

2.3, there is variation in the proportion of urban area in each district. Larger districts (e.g. Wigan, 

Rochdale) tend to have smaller proportions of urban area. The City of Manchester authority, 

unsurprisingly, has a significantly higher percentage of urban area (79%).  

 

Table 2.2: Estimated Changes in Habitat Extent GMCA between 2007 and 2015 

Broad Habitat 2007 2015 Change* 

Enclosed Farmland  31.7% 31.8% 0.1% 

Permanent grassland 18.1% 23.4% 5.3% 

Arable 13.7% 7.3% -6.4% 

Freshwater 1.3% 1.1% -0.1% 

Mountains, Moors and Heaths 7.5% 6.6% -0.9% 

Semi-natural grassland 10.7% 6.9% -3.8% 

Urban 42.3% 45.9% 3.6% 

Woodland 6.5% 8.9% 2.3% 

Broadleaved (incl mixed & yew) 6.3% 8.7% 2.4% 

Coniferous 0.3% 0.1% -0.1% 
Note: Habitat Categories are not fully comparable, so change should be interpreted as indicative. Habitats in 

bold are a sum of the following two rows. 

 

Table 2.3: Size and Urban Proportion of the 10 Greater Manchester Authorities 

District % of GMCA Area % of the district that is Urban* 

Bolton District 11% 42% 

Bury District  8% 40% 

Manchester District  9% 79% 

Oldham District  11% 32% 

Rochdale District  12% 31% 

Salford District  8% 54% 

Stockport District  10% 55% 

Tameside District  8% 46% 

Trafford District  8% 57% 

Wigan District  15% 38% 
Note: *Urban area defined on the basis of ‘built up areas and gardens’ from Land Cover Map. 

 

The full breakdown of land cover types across the 10 authorities is reported in the asset register 

within the account Excel workbook: Natural Capital Account Greater Manchester 

Pioneer_270618.xlsb  

 

The condition of natural capital assets is harder to assess across the GMCA. For some benefits, 

condition is to some extent reflected in benefit calculations (e.g. for agricultural production). 

However for others, the condition is not known (e.g. soil). 

 

Relevant condition data includes the extent and status of designated sites, and the Water 

Framework Directive status of water bodies. 
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3. Physical and Monetary Flow Accounts for Greater 

Manchester 
 

The physical flow account captures the physical quantity of the benefits produced by natural 

capital within the GMCA boundary. Appropriate metrics are used to measure each benefit. The 

following benefits are included in the natural capital account for the GMCA:  

 

• Air quality; 

• Recreation; 

• Physical health; 

• Mental health; 

• Noise mitigation; 

• Local climate (heat) regulation; 

• Carbon sequestration; 

• Food; and 

• Minerals. 

 

The following were considered but excluded: 

 

• Timber: coniferous woodland is only a small area and timber is not a material (important) 

benefit; 

• Landscape and other cultural values: social, ethical, spiritual, sense of belonging, sense of 

identity, community building and other similar values associated with landscape and nature are 

captured only as much as they are reflected in recreational use of the green and open spaces; 

• Water quality and quantity regulation, and flood hazard regulation: these are already the 

subject of more detailed analysis in a proportion of GMCA (the Irwell catchment). Those 

methods could not be replicated within the resources for this work, and therefore these 

services were omitted to avoided duplication of effort. 

 

The monetary flow account estimates the annual economic value of the physical flows included in 

the accounts. Value estimates from the literature are used adhering to the Government guidance 

on value transfer8. Different monetary valuation methods are used in the literature, reflecting the 

different types of economic benefits provided.  

3.1 Air quality 

 

The air quality benefit is measured in terms of the ability of vegetation to remove pollutants. Work 

by Jones et al, (2017) for the UK national accounts is used to quantify the benefits. GMCA’s natural 

capital assets as defined in Section 2 remove over 54 parts per billion of pollutants per year 

(including 7ppm of PM2.5, 5ppm SO2, 4 ppm of NO2, and 38 ppm of O3) from the atmosphere.  

 

This prevents nearly 300 respiratory hospital admissions, 70 cardiovascular hospital admissions, 

1,200 life years lost and around 60 deaths, each year based on the dose response functions for each 

pollutant and the health impacts it is associated with. These avoided health impacts are valued 

based on the avoided costs of not treating the health problems that would arise if vegetation did 

                                                 
8 eftec (2009). Valuing environmental impacts: practical guidelines for the use of value transfer in policy and 
project appraisal. A report for the Department for Environment, Food and Rural Affairs. Available online: 
https://www.gov.uk/government/publications/valuing-environmental-impacts-guidelines-for-the-use-of-
value-transfer  

https://www.gov.uk/government/publications/valuing-environmental-impacts-guidelines-for-the-use-of-value-transfer
https://www.gov.uk/government/publications/valuing-environmental-impacts-guidelines-for-the-use-of-value-transfer
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not remove pollutants from the atmosphere. These costs are derived from the health impacts and 

costs modelling within the Jones et al (2017) UK study.   

 

The air quality benefits from GMCA’s natural capital preventing hospital admissions life years lost 

and deaths, is valued at £40.7 million per year. 

3.2 Welfare benefits from recreation 

 

Recreational benefits are measured in terms of number of visits to accessible greenspaces and the 

welfare value of these visits.  

 

The online tool, ORVal9 is used to estimate the number and value of visits to accessible open spaces 

within GMCA. It estimates 95.76 million visits annually and values the welfare from these visits at 

£372 million/yr. ORVal modelling also breaks down visit numbers by socio-economic groups, and 

this is shown in the Excel workbook: Natural Capital Account Greater Manchester 

Pioneer_270618.xlsb.  

 

It should be noted that the data from ORVal are generated based on the assumption that accessible 

green space is in average condition for its type. Where this is not the case, green space with 

better/worse condition will likely result in higher/lower values for visits and recreational welfare, 

and subsequent calculations of physical health values. Therefore, the results represent a broad 

estimate of likely current benefits, and also an indication of the value that can be preserved (if 

sites are already average or better), or achieved (if sites are below average and can be improved).  

3.3 Physical health benefits from recreation 

 

In addition to improving the general welfare of visitors, if people are active during their visits, 

recreation can also have measurable physical health benefits.  

 

Using the estimated number of recreational visits from ORVal, it is possible to apply the proportion 

of total visits that are active visits undertaken by individuals who met recommended physical 

activity guidelines10 either fully, or partly, during weekly visits (using the proportions for England 

using results within White et al., 201611). Applying the proportions for England across each District, 

it is estimated that 135,000 people meet physical activity guidelines through visits to GMCA’s 

greenspaces.  

 

Further assumptions from White et al. (2016) (which references Beale et al. (2007)12), estimate that 

30 min a week of moderate-intense physical activity is associated with an increase of 0.010677 

                                                 
9 ORval is a spatial model that shows the recreational sites, number of visits and the benefit to visitors using 
data from mapping tools, Monitor of Engagement in Natural Environment (MENE) survey and economic 
valuation literature. University of Exeter (2016) ORVal - The Outdoor Recreational Valuation Tool.  
http://leep.exeter.ac.uk/orval/  
10 As outlined by the Chief Medical Office (CMO, 2011), at least 150 mins per week of moderate intensity 

activity in bouts of 10 minutes or more. For example, one way to do is to exercise 30 minutes at least 5 days 

a week. Chief Medical Office (CMO) (2011). Physical activity guidelines for adults. Available online: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/213740/dh_128145.pdf  
11 White, M.P., Elliott, L.R., Taylor, T., Wheeler, B.W., Spencer, A., Bone, A., Depledge, M.H. and Fleming, 
L.E. (2016). Recreational physical activity in natural environments and implications for health: A population 
based cross-sectional study in England. Preventive Medicine, 91, 383-388. 
12 Based on the estimate that 30 min a week of moderate-intense physical activity, if undertaken 52 weeks a 
year, would be associated with 0.010677 QALYs per individual, and assuming that the relationship between 
physical activity and QALYs is both cumulative and linear (e.g. 2 × 30 min × 52 weeks = 0.021354 QALY) (White 
et al., 2016). 

http://leep.exeter.ac.uk/orval/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/213740/dh_128145.pdf
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QALYs per individual. Applying this estimate with the estimated weekly active visits, the activity 

undertaken by Greater Manchester’s active visitors is therefore estimated at over 4,600 QALYs 

saved per year.  

 

The welfare gains associated with these QALYs resulting from active visits can be estimated using 

the implicit social value of a QALY in England based on the National Institute for Health and Care 

Excellence (NICE) cost-effectiveness threshold13 (at the time of the study) of £20,000 (White et al, 

2016). QALYs associated with active visits to greenspaces in Greater Manchester are estimated at 

over £92 million per year.  

 

Meeting recommended physical activity guidelines can also result in avoided direct and indirect 

costs of inactivity. Each year inactivity is estimated to result in direct and indirect costs (including 

total costs across the NHS as well as absences from work) of over £10 billion per year in England 

(Department for Health, 200414). Dividing this by the estimated number of inactive people, the cost 

per inactive person can be estimated at around £650. Greater Manchester’s greenspaces support 

over 130,000 people meeting guidelines, associated with avoided direct and indirect clinical health 

costs of inactivity of nearly £56 million per year. Together, the total physical health benefits from 

active visits to the natural environment are estimated at just under £150 million per year.  

 

The welfare gains from QALYs may double-count the welfare value of recreation visits in Section 

3.2 above. Therefore, these are not included in the aggregate values. However, the medical costs 

savings and welfare values are distinct benefits, so have been summed.  

3.4 Mental health benefits 

 

Analysis of the extent of greenspace in neighbourhoods and mental health incidence (White et al, 

2013) found, after controlling for other influencing factors, that living in an area with green space 1 

standard deviation above the mean is associated with a 0.7 reduction in General Health 

Questionnaire (GHQ)15.  

 

Using this relationship, GMCA’s greenspace (based on the density of greenspace and population) can 

be assumed to provide positive mental health benefits resulting in a reduction in mental distress 

equivalent to 124,000 points on the index.  

 

Current mental-health related spending in Greater Manchester is estimated at £5.7bn/yr. Based on 

an estimated reduction in this spend, mental health benefits from Greater Manchester’s greenspace 

are valued at around £264 million per year. 

3.5 Noise regulation  

 

The UK Urban Natural Capital Account (eftec et al, 2017) used existing traffic noise maps, and 

modelled the influence of tree canopy in reducing how far this noise travels. Buildings were then 

identified in areas with reduced noise exposure. In total, this identified that nearly 430,000 

                                                 
13 This threshold is assumed to represent welfare value in that medical interventions are seen as cost effective 
if the costs are less than or equal to the welfare gains they support. 
14 Department of Health (DoH) (2004). At least five a week: Evidence on the impact of physical activity and 

its relationship to health. Available online:  

http://webarchive.nationalarchives.gov.uk/20130107105354/http://dh.gov.uk/prod_consum_dh/groups/dh_

digitalassets/@dh/@en/documents/digitalasset/dh_4080981.pdf  
15 The short-form, 12-item General Health Questionnaire (GHQ) is used as a measure for mental distress. Total 
GHQ scores range from 0 (very low mental distress) to 12 (very high mental distress).  

http://webarchive.nationalarchives.gov.uk/20130107105354/http:/dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4080981.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http:/dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4080981.pdf
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buildings receive noise mitigation benefits of at least 2dBA against a baseline of over 55dBA due to 

Greater Manchester’s trees. 

 

A benefit from lower noise levels results from a reduction in sleep disturbance and thus a reduction 

in the mental stress and health problems from disturbed sleep. The value per property varies with 

background noise level in bands above 55dBA – reducing higher levels of noise has more value, as 

the disturbance of sleep is better. In total, noise mitigation from natural capital is estimated at 

£58.4 million per year. 

3.6 Local climate regulation (heat) 

 

The UK Urban Natural Capital Account (eftec et al, 2017) modelled the influence of urban woodland 

and parkland on urban heat island effects. In combination, the modelling estimates that they 

reduce average temperatures by 0.5oC across the City-region during a heat wave. However, this 

service will be highly localised, depending on proximity to larger areas of woodland/parkland, 

where temperature reductions will be greater.  

 

The value of the heat regulation is estimated based on avoided costs to business: from not losing 

worktime in the construction industry; and from reduced air conditioning costs in commercial 

buildings. These values are estimated at £10.4m of avoided costs to business per year. This value is 

likely to increase into the future as heat waves are expected to become more frequent due to 

climate change (see eftec et al, 2017, for further details. 

 

It should be noted that both the noise and local climate regulating services are subject to further 

national work to expand the analysis by eftec et al (2017). Results will be available in July 2018. 

3.7 Carbon sequestration  

 

Woodland in GMCA is estimated to sequester 38,000 tonnes of CO2e per year, as per estimates of 

woodland sequestration at 3.4 tonnes per hectare (Forestry Commission, 2015; 201616). The value 

of this carbon sequestration, following BEIS guidance on valuing non-traded carbon at £64/tCO2e, is 

£2.4m per year. 

3.8 Food production 

 

There are 56,000 ha of land in GMCA (including arable, improved and semi-natural grassland, and 

upland habitats) that are used for agriculture. Detailed modelling of the crop and livestock 

production is not feasible, as the exact distribution of activities (e.g. high-value horticulture) is not 

known. The value of production from these habitats is therefore estimated based on average 

returns (gross margins) from a typical and representative farming enterprise on each land type, 

taken from Nix (2018): 

 

• Arable: winter wheat; 

• Improved: dairy; 

• Semi-natural grassland: lowland spring lambs; and 

• Upland habitat: extensive sheep. 

 

                                                 
16 Forestry Commission (2014). Woodland Area, Planting and Restocking. Available online: 

https://www.forestry.gov.uk/pdf/WAPR2015.pdf/$FILE/WAPR2015.pdf   

 

https://www.forestry.gov.uk/pdf/WAPR2015.pdf/$FILE/WAPR2015.pdf
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The value of production on upland grazing is given as a negative value (i.e. a loss) in Nix, but is 

calculated here as zero, based on the assumption that lower returns to farm labour are tolerated to 

break even. Using these assumptions about habitat size, farm type and gross margin, the value of 

agricultural production GMCA is estimated as £49.7m per year. 

3.9 Minerals extraction  

 

Based on the North West Aggregate Working Party (2016) Annual Monitoring Report, 1.75m tonnes 

of aggregates were extracted in 2015 in Greater Manchester, Merseyside and Warrington. 55% of 

this total was sand and gravel, the remainder was crushed rock. This came from reserves of which 

80% are in Greater Manchester. Based on this proportion and using the market value of minerals 

applied by the ONS in the UK national accounts, the extraction of minerals is estimated as £73.5m 

per year.  
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4. Breakdown of Natural Capital Account for Greater 

Manchester by District 
 

The majority of the data in the account can be broken down across the 10 districts in the GMCA. 

The breakdown of physical and monetary results by District are shown in Appendix 1 and 

summarised in Table 4.1. The data for minerals extraction and carbon sequestration is cannot be 

disaggregated by District. The breakdown of broad habitat types in the account spreadsheet and 

Table 4.1 show that natural capital assets and benefits are not evenly distributed across Greater 

Manchester.  

 

The analysis here is not the result of extensive modelling and hence the distributions are 

illustrative. However, they show the importance of the types and extent of habitats and the size of 

population benefitting from them. For example, the estimated recreation value per resident can be 

33% higher or 12% lower than the GMCA average in different Districts. This variation in value does 

not correlate with the degree of urban area, nor the ANGSt measure17, which suggests that 

potential health benefits from existing accessible green space are not being obtained in some 

areas. 

 

Based on the analysis in this account, grey cells in Table 4.1 reveal some interesting variations 

across the GMCA: 

 

• The physical health and air quality benefits are highest in the Manchester District (Manchester 

City Council). This is primarily due to the higher population density at more than double the 

GMCA average. For air quality regulation, it is also likely due the higher levels of air pollution. 

This influence of population is reflected in the recreation values, for which Manchester District 

has the highest total value, but equal lowest value per resident.  

 

• Wigan also have the lowest recreation value per resident due to it having the lowest population 

density and proportion of urban area. Wigan has substantial agricultural land (e.g. over 40% of 

the arable land in GMCA, and other non-urban habitats.  

 

• As expected Wigan’s agricultural output is the largest of the Districts, but its value is low 

compared to the health benefits estimated in the account. In contrast, Tameside has the 

highest value for outdoor recreation value per resident, but the lowest agricultural output 

value. 

 

• Other Districts with larger non-urban areas (Bury, Rochdale, Oldham) have higher ratios of 

accessible natural green space (as measured from the ANGSt database). This contributes to 

mental health benefits identified and valued for these districts. The other district with this 

benefit is Trafford, which has a lower proportion of non-urban area, showing that the amount 

of accessible green space supply is not simply a function of the degree of urbanisation. 

 

More detailed analysis of a few factors could improve the reliability of district level analysis, such 

as a more detailed mapping of natural capital assets, and more information on the condition of 

habitat, composition of population and level of engagement with the natural environment 

(recreational activity, proximity to sources of noise and pollution etc.).  Links from greenspace 

provision to future population health are being examined further in analysis to inform a GMCA 

natural capital investment plan18.  

                                                 
17 Accessible Natural Green Space Standard. See http://publications.naturalengland.org.uk/publication/65021  
18 In prep, due December 2018. 

http://publications.naturalengland.org.uk/publication/65021
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Table 4.1: District Breakdown of Annual Monetary Benefit Flows from Greater Manchester’s Natural Capital (2017)  

 

 

Total air quality 
regulation 

£m / yr 

Total physical 
health 
£m / yr 

Total mental 
health 
£m / yr 

Outdoor recreation 
Agriculture  

£m / yr Total  
£m / yr 

Per resident 
£ / yr 

Bolton 4.2 15 26 42 147 6.8 

Bury 2.9 10 0 26 135 5.3 

Manchester 7.2 29 0 69 127 1.5 

Oldham 3.3 13 115 27 117 5.3 

Rochdale 3.3 11 91 28 132 7.5 

Salford 3.5 13 0 37 144 2.8 

Stockport 4.2 16 0 35 120 2.1 

Tameside 3.2 11 32 39 176 1.5 

Trafford 3.5 13 0 31 127 3.3 

Wigan 4.9 18 
 

38 117 8.3 

Greater Manchester 40.2 149 264 372 133 44.4 

 

Grey cells = see text. 
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5. Natural Capital Asset Values for Greater Manchester 
 

A 60 year time horizon has been used for all benefits except for minerals (15 years to reflect the 

depletion of this non-renewable resource) and air quality (77 years to remain consistent with that 

used within the underlying modelling). Annual values are assumed to remain constant for all 

benefits apart from air quality, for which the underlying modelling accounts for yearly changes in 

the amount of pollution emitted as well as changes in the amount of pollution that can be 

sequestered by vegetation. 

 

In reality, some benefits will likely increase in value due to increased extent and quality of natural 

capital (e.g. improvements to greenspaces), increased physical flows (e.g. more recreational visits 

due to population growth) and/or increasing monetary values (e.g. the value of carbon 

sequestration increases). Some benefits may decline for mirroring reasons: worsening natural capita 

assets, physical flows and monetary values.  

 

The present value (PV) of the nine benefits have been calculated over a period 60 years (following 

HM Treasury Green Book guidance 19). The exceptions to this are: 

 

- Minerals, which are a non-renewable asset, for which a 15-year period is used. 

- Air quality, which has a PV for a 77 year timescale, reflecting the time periods used in the 

modelling underpinning the figures (Jones et al, 2017).  

 

The PV calculations assumes, in the absence of better assumptions, that the values of the benefits 

from natural capital remain constant over time. Maintaining constant values from assets is not 

costless (they may need to be maintained), but costs are outside the scope of this account. One 

exception to this constant benefits assumption is for local climate (heat) regulation. The value of 

this service increases in the future, as more extreme hot days are expected due to climate change. 

 

The results suggest that natural capital asset value is £25.4bn. These benefit estimates 

demonstrate the value if assets are maintained, or the value that could be at risk if not maintained 

- the societal return of investment in natural capital in GMCA. Almost half (£14.1bn) of this asset 

value is due to avoided healthcare costs (related to air quality regulation, noise regulation, physical 

activity and mental health benefits). Focussing on these health benefits can help increase 

collaboration between local decision makers, partner agencies working on environment, health and 

social care, and local interest groups. 

  

                                                 
19 HM Treasury (2018). The Green Book: central government guidance on appraisal and evaluation. Available 

at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/

The_Green_Book.pdf  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/The_Green_Book.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/The_Green_Book.pdf
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Table 5.1: Annual and Asset Values of Benefits from Natural Capital in GMCA  

 
Indicator  

Baseline year  
PV60 (£m) 

2016/2017 (£m) 

Physical health benefit 

 Welfare gain (based on increased QALYs) 92  2,432  

 Avoided costs to society  
(through increased physical health) 

56  1,474  

Carbon sequestration 

 Value of tonnes of CO2e sequestered per 
year 

2  77 

Noise mitigation 

  82 to 80 -  -  

  77 to 75 0.5  13  

  72 to 70 3  83  

  67 to 65 10  257  

  62 to 60 17  440  

  57 to 55 28  738  

  52 to 50 -  -  

  47 to 45 -  -  

 Total 58  1,531  

Local climate regulation 

 

Net productivity losses avoided due to 
the cooling effect of urban vegetation 

10  273  

 

of which from urban parks (all patches) 2  57  

 

of which from urban woodland 8  216 

Mental Health 

 

Avoided mental health costs 264  6,955  

Recreation 

 

Welfare gain from recreation 372  11,690 

Agriculture 

 

Gross margins on production 50  1,312 

Air quality 

 

Avoided respiratory health costs 41 1,250*  

Minerals 

 

Market price of production 73 876*  

TOTAL 930m 25.4bn 

* Present value for minerals calculated over 15 years, and present value for air quality has been 

calculated over 77 years. 

 



Natural Capital Account for Greater Manchester  Final Report 

eftec  16 June 2018 

Appendix 1: Breakdown of Annual Physical Flows by Greater Manchester District (2017) 

 

Natural capital benefit/ District  Indicators Amount Units 

Air quality 

Greater Manchester 

Respiratory hospital admissions -288 

Annual reduction (number) 
Cardiovascular hospital admissions -72 

Life years lost -1,217 

Deaths -63 

Bolton 

Respiratory hospital admissions -24 

Annual reduction (number) 
Cardiovascular hospital admissions -6 

Life years lost -128 

Deaths -7 

Bury 

Respiratory hospital admissions -17 

Annual reduction (number) 
Cardiovascular hospital admissions -4 

Life years lost -88 

Deaths -5 

Manchester 

Respiratory hospital admissions -63 

Annual reduction (number) 
Cardiovascular hospital admissions -17 

Life years lost -215 

Deaths -8 

Oldham 

Respiratory hospital admissions -27 

Annual reduction (number) 
Cardiovascular hospital admissions -7 

Life years lost -100 

Deaths -5 

Rochdale 

Respiratory hospital admissions -23 

Annual reduction (number) 
Cardiovascular hospital admissions -6 

Life years lost -99 

Deaths -5 

Salford 

Respiratory hospital admissions -27 

Annual reduction (number) 
Cardiovascular hospital admissions -7 

Life years lost -107 

Deaths -5 
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Natural capital benefit/ District  Indicators Amount Units 

Stockport 

Respiratory hospital admissions -26 

Annual reduction (number) 
Cardiovascular hospital admissions -6 

Life years lost -129 

Deaths -7 

Tameside 

Respiratory hospital admissions -25 

Annual reduction (number) 
Cardiovascular hospital admissions -6 

Life years lost -96 

Deaths -6 

Trafford 

Respiratory hospital admissions -20 

Annual reduction (number) 
Cardiovascular hospital admissions -5 

Life years lost -110 

Deaths -5 

Wigan 

Respiratory hospital admissions -37 

Annual reduction (number) 
Cardiovascular hospital admissions -9 

Life years lost -144 

Deaths -10 

Mental health benefits20 

Bolton 

Reduction in mental distress (General 
Health Questionnaire (GHQ) index) 

12,000 

Annual point reduction in mental 
distress (GHQ index) 

Bury - 

Manchester City Council - 

Oldham 54,000 

Rochdale 43,000 

Salford - 

Stockport - 

Tameside 15,000 

Trafford - 

Wigan - 

Total Greater Manchester 
 
 
 

 124,000 

                                                 
20 Mental health benefits from exposure and access to greenspace has only been assessed for areas within which greenspace makes up 25% or more of land area. 
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Natural capital benefit/ District  Indicators Amount Units 

Physical health benefits 

Greater Manchester 

QALYs per year 

4,610 

QALYs per year 

Bolton 470 

Bury 315 

Manchester City Council 894 

Oldham 383 

Rochdale 354 

Salford 414 

Stockport 481 

Tameside 369 

Trafford 393 

Wigan 536 

Bolton 

Active visitors 

13,780 

Number per year 

Bury 9,227 

Manchester City Council 26,221 

Oldham 11,234 

Rochdale 10,391 

Salford 12,151 

Stockport 14,095 

Tameside 10,812 

Trafford 11,540 

Wigan 15,729 

Total Greater Manchester  135,179 

Noise regulation 

 

Noise band (dBA):   

  >=80 - 

Number of buildings in urban areas of 
GM mitigated by 2dBA 

  75.0-79.9 1,000 

  70.0-74.9 11,000 

  65.0-69.9 45,000 

  60.0-64.9 107,000 

  55.0-59.9 264,000 

  50.0-54.9 - 

  45.0-49.9 - 

Total 428,000 
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Natural capital benefit/ District  Indicators Amount Units 

Agricultural production 

Greater Manchester 

Winter wheat 9,264 

Area (hectare) 

Dairy 14,936 

Beef 14,936 

Extensive sheep 8,423 

Sheep 8,761 

Total 56,318 

Bolton 

Winter wheat 873 

Area (hectare) 

Dairy 2,301 

Beef 2,301 

Extensive sheep 545 

Sheep 406 

Total 6,427 

Bury 

Winter wheat 404 

Area (hectare) 

Dairy 1,854 

Beef 1,854 

Extensive sheep 191 

Sheep 307 

Total 4,610 

Manchester 

Winter wheat 194 

Area (hectare) 

Dairy 434 

Beef 434 

Extensive sheep 0 

Sheep 451 

Total 1,513 

Oldham 

Winter wheat 160 

Area (hectare) 

Dairy 1,754 

Beef 1,754 

Extensive sheep 3,510 

Sheep 1,442 

Total 8,619 

Rochdale 

Winter wheat 249 

Area (hectare) Dairy 2,570 

Beef 2,570 
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Natural capital benefit/ District  Indicators Amount Units 

Extensive sheep 2,719 

Sheep 1,473 

Total 9,580 

Salford 

Winter wheat 1,479 

Area (hectare) 

Dairy 533 

Beef 533 

Extensive sheep 213 

Sheep 633 

Total 3,391 

Stockport 

Winter wheat 264 

Area (hectare) 

Dairy 1,893 

Beef 1,893 

Extensive sheep 38 

Sheep 242 

Total 4,331 

Tameside 

Winter wheat 163 

Area (hectare) 

Dairy 1,338 

Beef 1,338 

Extensive sheep 1,155 

Sheep 323 

Total 4,316 

Trafford 

Winter wheat 1,598 

Area (hectare) 

Dairy 576 

Beef 576 

Extensive sheep 3 

Sheep 1,229 

Total 3,983 

Wigan 

Winter wheat 3,880 

Area (hectare) 

Dairy 1,683 

Beef 1,683 

Extensive sheep 48 

Sheep 2,255 

Total 9,549 
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Appendix 2: Breakdown of Annual Monetary Benefits by Greater Manchester District (2017) 

 

Natural capital benefit/ District Indicators  Value £m 

Air quality regulation 

Greater Manchester 

Respiratory hospital admissions (avoided healthcare costs) 2 

Cardiovascular hospital admissions (avoided healthcare costs) 0.4 

Life years lost  38 

Deaths 0.4 

Total 40.6 

Bolton 

Respiratory hospital admissions (avoided healthcare costs) 0.2 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  4.0 

Deaths 0.0 

Total 4.2 

Bury 

Respiratory hospital admissions (avoided healthcare costs) 0.1 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  2.8 

Deaths 0.0 

Total 2.9 

Manchester 

Respiratory hospital admissions (avoided healthcare costs) 0.4 

Cardiovascular hospital admissions (avoided healthcare costs) 0.1 

Life years lost  6.7 

Deaths 0.0 

Total 7.2 

Oldham 

Respiratory hospital admissions (avoided healthcare costs) 0.2 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  3.1 

Deaths 0.0 

Total 3.4 

Rochdale 

Respiratory hospital admissions (avoided healthcare costs) 0.2 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  3.1 

Deaths 0.0 

Total 3.3 

Salford Respiratory hospital admissions (avoided healthcare costs) 0.2 
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Natural capital benefit/ District Indicators  Value £m 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  3.3 

Deaths 0.0 

Total 3.6 

Stockport 

Respiratory hospital admissions (avoided healthcare costs) 0.2 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  4.0 

Deaths 0.0 

Total 4.3 

Tameside 

Respiratory hospital admissions (avoided healthcare costs) 0.2 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  3.0 

Deaths 0.0 

Total 3.2 

Trafford 

Respiratory hospital admissions (avoided healthcare costs) 0.1 

Cardiovascular hospital admissions (avoided healthcare costs) 0.0 

Life years lost  3.4 

Deaths 0.0 

Total 3.6 

Wigan 

Respiratory hospital admissions (avoided healthcare costs) 0.2 

Cardiovascular hospital admissions (avoided healthcare costs) 0.1 

Life years lost  4.5 

Deaths 0.1 

Total 4.9 

Mental health 

Bolton 

Avoided mental healthcare costs 

26 

Bury - 

Manchester City Council - 

Oldham 115 

Rochdale 91 

Salford - 

Stockport - 

Tameside 32 

Trafford - 

Wigan - 
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Natural capital benefit/ District Indicators  Value £m 

Total Greater Manchester  264 

Recreation 

Bolton 

Welfare value from outdoor recreation 

41.9 

Bury 25.9 

Manchester City Council 69.1 

Oldham 27.3 

Rochdale 28.3 

Salford 36.5 

Stockport 35.1 

Tameside 39.4 

Trafford 30.5 

Wigan 38.1 

Total Greater Manchester 372 

Physical health benefits 
Increase in QALYs (welfare 

values) 
Avoided direct and indirect 

costs to society 
TOTAL 

Bolton 9 6 15 

Bury 6 4 10 

Manchester City Council 18 11 29 

Oldham 8 5 12 

Rochdale 7 4 11 

Salford 8 5 13 

Stockport 10 6 15 

Tameside 7 4 12 

Trafford 8 5 13 

Wigan 11 7 17 

Total Greater Manchester 92 56 148 

Noise regulation Noise band (dBA):  

 

 >=80 - 

 75.0-79.9 1 

 70.0-74.9 3 

 65.0-69.9 10 

 60.0-64.9 17 

 55.0-59.9 28 

 < = 54.9 - 
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Natural capital benefit/ District Indicators  Value £m 

Total Greater Manchester 58 

All Health Impacts  Avoided healthcare costs – Greater Manchester 511 

Agricultural production 

Greater Manchester 

Winter wheat 6.9 

Dairy 35.6 

Beef 3.2 

Extensive sheep 0.0 

Sheep 4.1 

Total 49.7 

Bolton 

Winter wheat 0.6 

Dairy 5.5 

Beef 0.5 

Extensive sheep 0.0 

Sheep 0.2 

Total 6.8 

Bury 

Winter wheat 0.3 

Dairy 4.4 

Beef 0.4 

Extensive sheep 0.0 

Sheep 0.1 

Total 5.3 

Manchester 

Winter wheat 0.1 

Dairy 1.0 

Beef 0.1 

Extensive sheep 0.0 

Sheep 0.2 

Total 1.5 

Oldham 

Winter wheat 0.1 

Dairy 4.2 

Beef 0.4 

Extensive sheep 0.0 

Sheep 0.7 

Total 5.3 

Rochdale 
Winter wheat 0.2 

Dairy 6.1 
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Natural capital benefit/ District Indicators  Value £m 

Beef 0.5 

Extensive sheep 0.0 

Sheep 0.7 

Total 7.5 

Salford 

Winter wheat 1.1 

Dairy 1.3 

Beef 0.1 

Extensive sheep 0.0 

Sheep 0.3 

Total 2.8 

Stockport 

Winter wheat 0.2 

Dairy 1.4 

Beef 0.4 

Extensive sheep 0.0 

Sheep 0.1 

Total 2.1 

Tameside 

Winter wheat 0.1 

Dairy 1.0 

Beef 0.3 

Extensive sheep 0.0 

Sheep 0.1 

Total 1.5 

Trafford 

Winter wheat 1.2 

Dairy 1.4 

Beef 0.1 

Extensive sheep 0.0 

Sheep 0.6 

Total 3.3 

Wigan 

Winter wheat 2.9 

Dairy 4.0 

Beef 0.4 

Extensive sheep 0.0 

Sheep 1.0 

Total 8.3 

 


