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1 Introduction and overview 
 
11.1 The quality of the air impacts upon health and the environment. Air pollution is estimated to 
reduce the average life expectancy of every person in the UK by six months imposing a cost of 
around £16 billion per year1

1.2 Two approaches are used to value changes in air quality, dependent on the nature of the 
change. They are: 

. The air quality impacts of any proposed policy, programme or 
project need to be understood and accounted for in appraisal. This supplementary Green Book 
guidance should be used in conjunction with the Green Book when assessing proposals that 
lead to changes in UK air pollution. 

the impact pathway approach, which is used in the majority of instances to value the 
consequences of changes in air quality such as on health, crops and buildings; and 

the abatement cost approach, which is used in the limited instances where the 
change in air quality is likely to affect compliance with a legally binding obligation 
(whether causing, removing or changing the extent of non-compliance). 

1.3 Chart 1.A illustrates how to identify the appropriate approach. 

1.4 The impact pathway approach (I-PA) is the central methodology for appraisal. It values the 
air quality impacts of proposed decisions by estimating how changes in the ambient 
concentrations of air pollutants affect a range of health and environmental outcomes.  

1.5 Full I-PA modelling is therefore quite resource and time intensive, requiring the estimation of 
emissions, dispersion, population exposure and outcomes. Damage costs have been developed 
to enable proportionate analysis when assessing the scale of air quality impacts where they are 
less significant. They are derived from the I-PA methodology to offer approximations of the value 
using representative modelling. The full I-PA uses bespoke analysis to provide a fuller 
assessment, suitable for cases where air quality impacts are significant.  

1.6 When total air quality impacts are estimated to be less than £50 million (in present value 
terms) it is recommended that damage costs are used. Where total air quality impacts are 
estimated to be in excess of £50 million a full impact pathway assessment should be considered 
in consultation with Defra. 

1.7 The abatement cost approach2

 
1

 is relevant for the minority of situations where the breach of 
legally binding obligations is an issue. In such instances, it is still only those changes in air quality 
in excess of the relevant obligation that should be valued using this approach. Changes below 
the obligation should be valued using the impact pathway approach.  

http://archive.defra.gov.uk/environment/quality/air/airquality/panels/igcb/documents/100303-aq-valuing-impacts.pdf
2 www.gov.uk/air-quality-economic-analysis  
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Chart 1.A: Overview of air quality valuation methodologies 
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11.8 When total air quality impacts are estimated to be less than £50 million (in present value 
terms) it is recommended that damage costs are used. Where total air quality impacts are 
estimated to be in excess of £50 million a full impact pathway assessment should be considered 
in consultation with Defra. 

1.9 The abatement cost approach3

1.10 The UK has a number of legally binding obligations that have been established to manage 
the health risk from air pollution and to protect the environment for current and future 
generations. They were set using the best available scientific and medical evidence on the effect 
of pollutants on health and the wider environment. The complexity of the science is such that 
standards have to be set without perfect information, but applying these obligations allows the 
risks to be managed.  

 is relevant for the minority of situations where the breach of 
legally binding obligations is an issue. In such instances, it is still only those changes in air quality 
in excess of the relevant obligation that should be valued using this approach. Changes below 
the obligation should be valued using the impact pathway approach.  

1.11 If the legally binding obligations are not met, remedial actions will need to be undertaken 
to restore compliance or fines will be imposed. Consequently decisions that result in non-
compliance may create substantial potentially unlimited financial liabilities. In this case any 
changes in air quality that exceed the minimum standard must be valued at what it will cost to 
subsequently restore compliance using the abatement cost approach. The abatement cost 
approach is only recommended where pollution is already in breach of legally binding 
obligations, or where this is expected as a result of the policy under consideration. The approach 
should not be used for objectives that are not legally binding, nor when setting targets or 
binding obligations as the impact pathway approach is appropriate in these circumstances.  

1.12 Chart 1.A provides an overview of how the appropriate air quality methodology can be 
selected, and Box 1.A gives some examples of how they might be applied. 

 
3 www.gov.uk/air-quality-economic-analysis  
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Box 1.A: Examples of applying the different air quality methodologies 

EExample 1: A proposal is put forward for a new piece of infrastructure in an area where air 
quality is currently of a good standard with all obligations being met. The new infrastructure 
would lead to a substantial permanent increase in emissions which would breach a legally 
binding objective. 

Both approaches will be needed because the proposal is expected to result in a new 
exceedance. The first step is to assess the significance of the impact by producing damage cost 
estimates. In this case these are greater than £50 million, indicating that a full impact pathway 
assessment should be conducted. Impact pathway modelling suggests the air quality changes 
up to the objective represent a cost to society of £100 million in present value terms. 

Next the adverse changes in air quality above the level at which the objective has been set 
should be valued using the abatement cost approach. Modelling suggests that the cost of 
abatement to restore compliance has a cost of £200 million in present value terms. 
Combining these values suggests that the adverse changes in air quality have a total cost of 
£300 million in present value terms. 

Example 2: Air quality in a particular location is of a good standard with all obligations being 
met. A proposal is expected to have a small increase in emissions for the next five years. 

The estimated change in the level of emissions (in tonnes) is valued directly using damage 
costs. This valuation suggests that the increase in emissions imposes a cost of £5 million in 
present value terms. Since this is less than £50 million and no breaches of legal obligations 
are expected these damage cost estimates are the relevant values to be reported. 
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2 Estimating damage costs 
 
22.1 It is recommended that damage costs are estimated at the outset to assess the significance 
of a change in air quality. Damage cost estimates will not be the appropriate values to report in 
all instances but they serve as a filtering mechanism to determine the appropriate valuation 
approach.  

Key steps in the application of damage costs: 
1 Set the appropriate baseline.

The ‘baseline’ is the do nothing counterfactual i.e. the state of the world in the 
absence of the option under consideration. This should reflect all changes expected 
to occur over time in the absence of the programme, policy or project under 
consideration. These changes may be due to natural or technological changes, or 
due to policies other than the one under consideration, and (for PM) should take 
into account expected changes in the location of emissions. 

2 Quantify the changes in emissions. 

The amount of pollution produced from each source should then be estimated on 
the basis of the amount of raw material used or processed at that source. The 
relationship between the raw material used and the pollution produced is known as 
the ‘emissions factor’. For example, the emissions factor for road traffic is the 
amount of pollution produced per vehicle mile travelled. Estimates of emissions 
factors for different activities are developed by the National Atmospheric Emissions 
Inventory (NAEI). Their Emissions Factor Database is available here: 
www.naei.org.uk/emissions. 

3 Value the changes in emissions. 

Once the changes in emissions and their locations are known, these need to be 
valued in monetary terms. Representative dispersion and exposure modelling has 
been used to approximate damage costs for four key pollutants: particulate matter 
(PM10), oxides of nitrogen (NOX), sulphur dioxide (SO2), and ammonia (NH3). These 
are available from Defra and the current values are included in Annex A.1

The damage cost estimates include estimates of the heath impacts (both deaths 
and sickness) of all four pollutants. The PM10 and SO2 estimates, in addition, include 
the impact of building soiling and the impact on materials respectively. 

 As the
impact of particulate matter varies hugely depending on location and the sector it is 
produced by, damage costs for this pollutant vary by sector: electricity supply 
industries (ESI), domestic, agriculture, industrial, waste, and road transport (which 
is, in turn, broken down into National Transport Model areas). 

 
1 As values may be updated periodically to reflect improved evidence, you should check the Defra website for up to date values, www.gov.uk/air-
quality-economic-analysis. 
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Values listed are in 2010 prices. Most assessments will be dealing with air quality 
changes occurring over a number of years and it is recommended that values are 
uplifted by 2 per cent per annum to account for rising incomes. It is expected that 
as people’s incomes rise, so too does their willingness to pay to reduce health risks 
such as those associated with air pollution.  

As well as central estimates of damage costs, Annex A provides the range of central 
estimation and low and high values for the purposes of sensitivity testing. 

In considering the impact of PM10 in sectors other than those listed, PM10 damage 
costs for the sector most similar to the one being examined should be used. 
Damage costs for pollutants other than PM10, NOX, SO2, and NH3 are not available 
and the standard Ecosystems Services Approach2

22.2 You can use the Damage Cost Calculator

 to valuation should be applied. 

3

the length (in years) of the policy appraisal; 

 that is available on the UK-AIR website to calculate the 
estimated value of changes in air quality using damage costs. The following information is required: 

the base year for the appraisal; 

the pollutant(s) being assessed; and 

the annual change in emissions (in tonnes). 

When to report damage cost estimates 
2.3 As shown in Chart 1.A, damage cost estimates should be reported in the final cost-benefit 
analysis when two conditions are satisfied: 

when total air quality impacts are valued at less than £50 million (in present value 
terms) using the damage cost approach; and 

When compliance with legally binding objectives is expected, both with and without 
the proposal being considered. Chapter 3 explains how to assess compliance.  

2.4 More information on the derivation and application of damage costs is available from: 
www.gov.uk/air-quality-economic-analysis. 

2.5 If total air quality impacts are valued at more than £50 million, a full impact pathway 
assessment may be necessary. However, the case for such analysis will also depend on a range of 
other factors such as the importance of air quality to the specific decision. If the damage cost 
assessment suggests a full impact pathway assessment may be required, contact Defra at 
igcb@defra.gsi.gov.uk. Annex C provides an overview of how such assessments are conducted.  

Activity costs 
2.6 Activity costs simplify the estimation of the value of changes in air quality by providing a 
direct link between an activity (such as fuel consumption or transport) and the value of changes 
in air quality. They are a potential tool for situations when the change in tonnes of emissions 
associated with an activity is unknown but the behavioural responses have been estimated.  

2.7 Activity costs can be produced for specific uses if needed. In such instances contact 
igcb@defra.gsi.gov.uk. 

 
2 Defra’s Introductory Guide to the Valuation of Ecosystem Services: 
http://ec.europa.eu/environment/nature/biodiversity/economics/pdf/valuing_ecosystems.pdf. 
3 http://uk-air.defra.gov.uk/library/reports?section_id=19. 
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3 Assessing compliance 
 
33.1 Unless it has been established that a full impact pathway assessment is required the next 
step is to determine whether the proposal will affect compliance with any legally-binding air 
quality obligations. To do this you need to identify: 

the current concentrations in affected areas; 

changes as a result of the proposal; and 

relevant legally binding obligations. 

Establishing the areas affected and their current levels of air quality 
3.2 National data and annual compliance reports are available from UK-AIR (http://uk-
air.defra.gov.uk), which will enable an initial estimation of whether there is an existing air quality 
management problem. 

3.3 Additional local-level information may be available if areas of interest are within a 
designated Air Quality Management Area (AQMA). AQMAs are created by Local Authorities to 
address local issues and specific pollutants where it is deemed likely that an air quality objective 
will not be met. The Local Authority will draw up action plans setting out how the objectives will 
be met. Information on AQMAs is available from the Defra website: 
http://aqma.defra.gov.uk/list.php. 

Establishing the changes as a result of the proposal 
3.4 There are a number of methods which can be used ranging from simple tools to complex 
dispersion models. The choice of scientific assessment should be proportional to the expected air 
quality impacts. 

3.5 A suite of tools is available to provide an initial indication of the likely impact by different 
sources of air pollution, including: 

the Design Manual for Roads and Bridges (DMRB) Screening Model, which can be 
used to assess changes from road traffic sources. The DMRB Screening Model can 
predict changes in air quality concentrations of a range of pollutants, including NO2 
and PM10

1

Industrial Emissions Screening Tools, which can be used to estimate the 
characteristics of industrial sources that would cause non-compliance with a range 
of minimum standards

; 

2

a chimney height calculation spreadsheet for sulphur dioxide emissions from small 
boilers

; 

3

 
1 Guidance on using the DMRB can be downloaded from 

; and

http://laqm.defra.gov.uk/documents/DMRB-guidance_V4.pdf. 
2 Calculators for Industrial Nomograms are available from http://laqm.defra.gov.uk/review-and-assessment/tools/emissions.html. 
3 Available from http://laqm.defra.gov.uk/review-and-assessment/modelling.html. 
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the Biomass Calculator estimates the maximum stack emission rate that is not likely 
to exceed the PM2.5 cap4

33.6 The suite of tools is continually developing. For the latest tools, contact 

. 

igcb@defra.gsi.gov.uk.  

Establishing compliance 
3.7 It is important to determine whether areas affected by the proposal are expected to comply 
with the relevant legally binding obligations. Non-compliance, whether as a result of the 
proposal or in its absence (the baseline), indicates that the abatement cost approach is 
appropriate both for improvements and worsening of air quality. 

3.8 Air quality standards are designed to restrict the levels at which particular substances can be 
present in the air. They take a range of forms from legally binding obligations to national 
targets. Full details of current air quality obligations relevant to the UK are provided in Annex E. 
Legally binding standards were established to manage the risk from air pollution and were set 
using the best available scientific and medical evidence on the effect of pollutants on health or 
the wider environment. The complexity of the science is such that standards have to be set 
without perfect information as a means of managing the potential risks. Where such limits are 
set it should be on the basis of the social consequences of air pollution – meaning that the 
impact pathway approach, not the abatement cost approach, should be used to assess possible 
standards. 

3.9 The UK is currently projected to comply with the majority of its obligations. You should 
check current information on the state of compliance of different pollutants, available at: 
www.gov.uk/air-quality-economic-analysis. 

3.10 However compliance with some legally binding obligations is uncertain, particularly the EU 
limit values for nitrogen dioxide (NO2) and particulate matter (PM10). As of 2012, it is likely to be 
a number of years before full compliance with NO2 limits are achieved in major towns and cities. 
Limits for particulate matter are largely met. As such, the two legally binding obligations that are 
most likely to be relevant for the compliance assessment are: 

the PM10 40μg.m-3 (annual mean) objective; and 

the NO2 40μg.m-3 (annual mean) objective. 

Outcomes from compliance assessment 
3.11 There are a number of possible outcomes of a compliance assessment: 

a The areas affected by the proposal are expected to be in compliance with 
legally binding obligations, in the baseline and following implementation of 
the proposal.  

No impact on compliance. Report damage cost estimates. 

b The areas affected are expected to alter their compliance status as a result of 
the proposal (either becoming non-compliant through increased air pollution 
or becoming compliant through reduced air pollution). 

Proposal results in a change in compliance. Proceed to unit abatement cost 
assessment. 

 
4 Available from http://laqm.defra.gov.uk/review-and-assessment/tools/emissions.html. 
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c The areas affected are expected to be non-compliant both in the baseline and 
following implementation of the proposal.  

Proposal affects the degree of non-compliance, either improving or worsening 
its extent. Proceed to unit abatement cost assessment. 
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4 Unit abatement cost 
approach 

 
44.1 Where breaches of a legally binding objective occur, the abatement cost approach should be 
used to value changes in air quality. This applies whether concentrations in an area are already 
non-compliant or the proposal is likely to cause non-compliance. Where an area is already non-
compliant, the abatement cost approach can be used to value both increases and decreases in 
air pollution.  

4.2 Only those changes over the binding limit should be valued using abatement costs; changes 
up to the binding limit should follow the appropriate impact pathway approach methodology 
(see Box 1.A for illustrative examples). The abatement cost approach should not be used for 
objectives that are not legally binding, or when appraising the costs and benefits of alternative 
target levels or binding obligations – in these instances the impact pathway approach should be 
used. 

Unit cost approach 
4.3 Unit costs have been developed to approximate the likely abatement cost based on 
indicative national abatement technologies. Using these to value changes in emissions is much 
simpler than undertaking a more comprehensive abatement cost assessment. Unit costs should 
be used in two circumstances: 

as part of an initial assessment of the scale of abatement costs, to determine 
whether total air quality impacts are in excess of £50 million (in which case the full 
abatement cost approach should be applied); or 

when air quality impacts (damage costs and unit costs) are expected to be less than 
£50 million. 

4.4 Unit costs are the marginal cost of abatement using a particular technology or emission 
reduction method, measured in £/tonne. Annex B sets out unit abatement costs for emissions of 
NOx, which is the main air pollutant for which the abatement cost methodology might be 
needed. Contact Defra for abatement cost information for other pollutants 
(igcb@defra.gsi.gov.uk).  

Full abatement cost assessment 
4.5 A full abatement cost assessment may be necessary for proposals that are expected to affect 
compliance with legally-binding obligations and have impacts of more than £50 million (valued 
using damage and unit abatement costs). If you think this is the case you should contact 
igcb@defra.gsi.gov.uk for advice. Annex D provides an overview of how such assessments are 
conducted. 
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5 Where to go for further 
information 

 
Defra’s web pages on air quality valuation 

www.gov.uk/air-quality-economic-analysis 

igcb@defra.gov.uk 

HM Treasury, “The Green Book: Appraisal and Evaluation in Central Government” 

www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-
governent   

greenbook@hm-treasury.gov.uk  

Supplementary Green Book guidance 

www.gov.uk/government/organisations/hm-treasury/series/the-green-book-supplementary-
guidance 

Including: 

Energy use and greenhouse gas emissions 

www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-
for-appraisal  

Transport appraisal 

www.dft.gov.uk/webtag  
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A Damage costs 
 

Chart A.1: Air quality damage costs (per tonne, 2010 prices)

 
CCentral 

Estimate (1)  

Central Range (2) Sensitivities (3) 

Low High Low  High 

NOX ££955  £744 £1,085 £187 £2,164 

SOX ££1,633  £1,320 £1,856 £520 £3,452 

Ammonia ££1,972  £1,538 £2,241 £733 £1,069 

PM Domestic ££28,140  £22,033 £31,978 £3,033 £79,131 

PM Agriculture ££9,703  £7,598 £11,027 £1,046 £27,286 

PM Waste ££20,862  £16,335 £23,708 £2,248 £58,666 

PM Industry ££25,229  £19,753 £28,669 £2,720 £70,945 

PM ESI ££2,426  £1,900 £2,757 £495 £6,257 

PM Transport Average ££48,517 £37,987 £55,133 £9,897 £125,134 

PM Transport Central 
London 

£221,726 £173,601 £251,961 £45,229 £571,859 

PM Transport Inner London ££228,033 £178,540 £259,129 £46,516 £588,126 

PM Transport Outer London £148,949 £116,621 £169,261 £30,383 £384,160 

PM Transport Inner 
Conurbation 

£117,899 £92,309 £133,975 £24,050 £304,074 

PM Transport Outer 
Conurbation 

£73,261 £57,362 £83,252 £14,944 £188,951 

PM Transport Urban Big £87,332 £68,377 £99,241 £17,815 £225,240 

PM Transport Urban Large ££70,351 £55,081 £79,944 £14,351 £181,443 

PM Transport Urban 
Medium 

£55,310 £43,305 £62,853 £11,283 £142,652 

PM Transport Urban Small ££34,932 £27,351 £39,696 £7,126 £90,096 

PM Rural ££15,041  £11,776 £17,091 £3,068 £38,791 
(1) The central damage cost is derived from the lag probability distribution developed to reflect the 
fact that, although evidence is limited, COMEAP tend towards a greater proportion of the health 
effect occurring in the years soonest after the pollution. This estimate is intended for use only where a 
single point estimate is necessary and should always be accompanied by the central range. 
(2) Variation between the central values reflects uncertainty about the lag between exposure to air 
pollutants and the associated health impact. The figures presented above vary according to a range 
between a 0 and 40 year lag.  
(3) In addition to the lag range, this sensitivity also applies the recommended COMEAP typical high 
(12%) and typical low (1%) hazard rate sensitivity.  
For current values and further detail see: www.gov.uk/air-quality-economic-analysis  
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B Unit abatement costs 
 
BB.1 The abatement options in the table below are an extract from the full marginal abatement 
cost model. They are those which may represent the marginal technology once all cheaper 
options have been exhausted. 

B.2 It is for the appraiser to decide which value is most appropriate for a particular decision, 
considering the source and location of the emissions in question. The default value is identified 
in the table below. It is recommended that sensitivity analysis is undertaken with higher and 
lower abatement cost technologies. If the default value of £29,150 is used then the abatement 
costs £28,374 and £72,932 could be used for the upper and lower bounds.  

B.3 Refer to the Defra website for current compliance information for different pollutants, 
www.gov.uk/air-quality-economic-analysis. 

Table B.1: Unit abatement costs (2011 prices) 

Sector Measure MAC 2015 (£2011/t)1 
Emission savings 2015 
(tNOx) 

Road Transport Euro V Buses replaced 
by Euro VI 

£24,852 1,433 

Road Transport Euro V Rigid HGVs 
replaced by Euro VI 

£28,374 3,394 

Road Transport Euro IV Buses replaced 
by Electric* 

£29,150* 13 

Road Transport Euro V Buses replaced 
by Hydrogen 

£72,932 282 

Road Transport Class 1 Euro 5 Diesel 
LGVs replaced by Class 
1 Euro VI 

£79,323 559 

Commercial Buildings Dry lining of solid 
walls 

£313,555 46 

Commercial Buildings External insulation of 
solid walls 

£313,555 8

Domestic Homes Retrofit cavity walls £537,411 3,111 

Domestic Homes Improved boiler 
efficiency 

£686,688 113 

* This is the default value to be used when there is no clear reason to use one of the other measures. 
This measure has been selected as the average marginal abatement technology across England. 
Source: Defra 

 

 
1 Marginal abatement costs capture a number of wider impacts on society, beyond the impact on NOx emissions and the direct cost of the technology. 
These are: impacts on other air pollutants; energy and fuel impacts, and health impacts. 
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C Overview of the impact 
pathway approach 

 
CC.1 By using bespoke modelling to calculate local changes in concentrations, the impact 
pathway approach offers a more detailed assessment than damage costs can provide. Valuation 
is then based on local levels of pollution, height of emission sources, population density and 
meteorology. 

Key steps in the application of the impact pathway approach: 

Step 1 Set the appropriate baseline 

C.2 The ‘baseline’ is the counterfactual i.e. the state of the world in the absence of the option 
under consideration. This should reflect all changes expected to occur over time in the absence 
of the programme, policy or project under consideration. These changes may be due to natural 
or technological changes, or due to policies other than the one under consideration, and should 
take into account expected changes to the location of emissions. 

Step 2 Quantify the changes in air quality 

C.3 The amount of pollution produced from each source should then be estimated on the basis 
of the amount of raw material used or processed at that source. The relationship between raw 
materials used and the pollution produced is known as the ‘emissions factor’. For example, the 
emissions factor for road traffic is the amount of pollution produced per vehicle mile travelled. 
Estimates of emissions factors for different activities are developed by the National Atmospheric 
Emissions Inventory (NAEI). Their Emissions Factor Database is available at 
www.naei.org.uk/emissions. 

Step 3 Model how pollutants are dispersed 

C.4 Once the changes in emissions at the various locations are known, it is necessary to 
understand how the pollutants are subsequently dispersed through the atmosphere. Here, 
national modelling is undertaken using the Pollution Climate Mapping (PCM) model.1

Step 4 Estimation of health and non-health impacts 

  

C.5 Health impacts (both deaths and sickness) of the four pollutants PM10, NOX, SO2, and NH3 
are estimated using dose-response functions provided by the Committee on the Medical Effects 
of Air Pollutants (COMEAP).2

 
1 Information on air quality modelling and the PCM model is available from 

 The PM10 and SO2 estimates, in addition, include the impact of 
building soiling and the impact on materials respectively. 

http://uk-air.defra.gov.uk/research/air-quality-modelling. 
2 www.comeap.org.uk. 
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Step 5 Monetisation of impacts 

CC.6 The quantified health impacts are then valued using values derived from a contingent 
valuation study.3

C.7 A more detailed explanation of the impact pathway approach to valuing air quality impacts 
is available from Defra.

 This study is consistent with the values used in deriving damage costs set out in 
Chapter 2. 

4

 
3 ‘Valuation of health benefits associated with reductions in air pollution’, Defra (2004). Available at 
http://archive.defra.gov.uk/environment/quality/air/airquality/publications/healthbenefits/airpollution_reduction.pdf. 
4 www.gov.uk/air-quality-economic-analysis. 
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D 
Overview of full 
abatement cost 
assessment

 

Key steps in the application of the abatement cost approach: 

Step 1 Establish the level of abatement

DD.1 The level of abatement is the change in the concentration above the prescribed minimum 
standard as a result of the decision. If concentrations are reduced towards the relevant standard, 
it is avoided abatement and hence a benefit. If concentrations move away from the standard, 
additional abatement is required and this is a cost. Tools to estimate the change in air quality 
arising from the proposal are set out in Chapter 3 above. The level of abatement required is 
likely to vary between areas, so the identification and selection of abatement options will 
depend upon particular locations. 

Step 2 Identify abatement options 

D.2 The various options for reducing concentrations of pollutants should be identified. Both 
technological and behavioural options can be considered – those that reduce the level of 
emissions through the use of tools and techniques, and those that involve changing human 
actions. The scope, availability and feasibility of abatement options will depend on the location 
under consideration. 

Step 3 Select the abatement method(s) to be used 

D.3 Each abatement option identified needs to be appraised for its costs and benefits to society. 
As well as financial costs the wider social and environmental costs and benefits must be 
considered. Other concerns such as public acceptability and the degree of certainty over the 
method’s effectiveness and cost may also influence the choice of options where appropriate. 

D.4 The solution may involve the use of more than one option. For example, it may be cheapest 
overall to use one method for the first 10μgm-3 of abatement, after which the abatement 
potential of this method is reduced or further use becomes very expensive, and it becomes 
sensible to switch to a different method to achieve the remaining abatement required. 

D.5 A more detailed explanation of the abatement cost approach to valuing air quality impacts 
is available from Defra.1

 
1 

 

www.gov.uk/air-quality-economic-analysis. 
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E 
National air quality 
objectives and European 
Directive limit and target 
values 

 
EE.1 The objectives adopted in the UK are defined in the latest Air Quality Strategy for England, 
Scotland, Wales and Northern Ireland, published in 20071

 
1 

. A summary of the current UK Air 
Quality Objectives is provided on the next page. 

www.gov.uk/government/publications/the-air-quality-strategy-for-england-scotland-wales-and-northern-ireland-volume-1. 
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Table E.1: UK Air Quality Objectives 

Pollutant Applies Objective Concentration 
measured as11 

Date to be 
achieved by and 

maintained 
thereafter 

European obligations 
Date to be achieved by 

and maintained 
thereafter 

Particles (PM2.5) 
Exposure 
Reduction 

UK (except 
Scotland) 

25 g.m-3 Annual mean 2020 Target value 25 g.m-3 2010 

Scotland 12 g.m-3  2020 Limit value 25 g.m-3 2015 

UK urban areas 
15% reduction target in 
concentrations at urban 
background2

 
 

Between 2010 and 
2020 

20% reduction target in 
concentrations at urban 
background3

Between 2010 and 2020 
 

Particles (PM10) 

UK 
50μg.m-3 not to be 
exceeded more than 35 
times a year 

24 hour mean 31 December 2004
50μg.m-3 not to be 
exceeded more than 35 
times a year 

1 January 2005

UK 40μg.m-3 Annual mean 31 December 2004 40μg.m-3 1 January 2005 

Indicative 2010 objectives for PM10 (from the 2000 Air Quality Strategy and 2003 Addendum to the Air Quality Strategy) have been replaced by an 
exposure reduction approach for PM2.5 (except in Scotland – see below). 

Scotland 
50μg.m-3 not to be 
exceeded more than 7 
times a year 

24 hour mean 31 December 2010   

Scotland 18μg.m-3 Annual mean 31 December 2010   

Nitrogen dioxide
UK 

200μg.m-3 not to be 
exceeded more than 18 
times a year 

1 hour mean 31 December 2005 
200μg.m-3 not to be 
exceeded more than 18 
times a year 

1 January 2010 

UK 40μg.m-3 Annual mean 31 December 2005 40μg.m-3 1 January 2010 

 
1 An explanation of the different concentration measurements is provided in Volume 2 of the Air Quality Strategy: www.gov.uk/government/publications/the-air-quality-strategy-for-england-scotland-wales-and-northern-ireland-
volume-2. 
2 25 g.m-3 is a cap to be observed in conjunction with this 15% reduction.  
3 The European Directive which includes these proposals for PM2.5 concentrations is currently subject to negotiation and final adoption. 
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Ozone UK 
100μg.m-3 not to be 
exceeded more than 10 
times a year 

8 hour mean 31 December 2005 

Target of 120μg.m-3 not 
to be exceeded more 
than 25 times a year 
averaged over 3 years 

31 December 2010 

Sulphur dioxide 

UK 
266μg.m-3 not to be 
exceeded more than 35 
times a year 

15 minute mean 31 December 2005   

UK 
350μg.m-3 not to be 
exceeded more than 24 
times a year

 
1 hour mean 31 December 2004 

350μg.m-3not to be 
exceeded more than 24 
times a year 

1 January 2005 

UK 
125μg.m-3 not to be 
exceeded more than 3 
times a year 

24 hour mean 31 December 2004 
125μg.m-3not to be 
exceeded more than 3 
times a year 

1 January 2005 

Polycyclic aromatic 
hydrocarbons 

UK 0.25ng.m-3 B[a]P As annual average 31 December 2010 Target of 1ng.m-3 31 December 2012 

 UK 16.25μg.m-3 Running annual mean 31 December 2003   

Benzene England and 
Wales 

5μg.m-3 Annual average 31 December 2010 5μg.m-3 1 January 2010 

Scotland, 
Northern Ireland 

3.25μg.m-3 Running annual mean 31 December 2010   

1,3- butadiene UK 2.25μg.m-3 Running annual mean 31 December 2003   

Carbon monoxide UK 10mg.m-3 

Maximum daily running 
8 hour mean/in 
Scotland as running 8 
hour mean 

31 December 2003 10mg.m-3 1 January 2005 

Lead UK 0.5μg.m-3 Annual mean 31 December 2004 0.5μg.m-3 1 January 2005 

  0.25μg.m-3 Annual mean 31 December 2008   

National air quality objectives and European Directive limit values for the protection of vegetation and ecosystems 

Nitrogen oxides UK 30μg.m-3 Annual mean 31 December 2000 30μg.m-3 19 July 2001
 

Sulphur dioxide 
UK 20μg.m-3 Annual mean 31 December 2000 20μg.m-3 19 July 2001 

UK 20μg.m-3 Winter average 31 December 2000 20μg.m-3 19 July 2001 
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Ozone: protection 
of vegetation & 
ecosystems 

UK 

Target value of 
18,000μg m-3 based on 
AOT40 to be calculated 
from 1 hour values 
from May to July, and 
to be achieved, so far 
as possible, by 2010 

Average over 5 years 1 January 2010 

Target value of 
18,000μg m-3 based on 
AOT40 to be calculated 
from 1 hour values from 
May to July, and to be 
achieved, so far as 
possible, by 2010 

1 January 2010 
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F Glossary 
 
Table F.1: Glossary of key terms 

  

AQMA 
 

Air Quality Management Area 
 

Building soiling 
 

The result of airborne particulate matter being deposited on external 
building surfaces. Darkening the reflectance of the building surface, it 
causes economic damages through cleaning and amenity costs 
 

COMEAP 
 

Committee on the Medical Effects of Air Pollution 
 

DC  
 

Damage Costs 
 

DMRB 
 

Design Manual for Roads and Bridges 
 

ESI 
 

Energy Supply Industry 
 

Hazard rate 
 

A measure of the risk (probability) of mortality at a given point in time 
 

IGCB(A) 
 

Interdepartmental Group on Costs and Benefits – Air Quality  
 

I-PA 
 

Impact Pathway Approach 
 

Limit Value  
 

Legally binding limit on ambient air quality concentration 
 

NAEI 
 

National Atmospheric Emissions Inventory 
 

NH3 

 
Ammonia 
 

NO2 

 
Nitrogen dioxide 
 

NOX 

 
Oxides of nitrogen 
 

PCM 
 

Pollution Climate Mapping Model 
 

PM10 

 
Particulate matter of 10 micrometers or less in aerodynamic diameter 
 

PM2.5 

 
Particulate matter of 2.5 micrometers or less in aerodynamic diameter 
 

SO2 

 
Sulphur dioxide 
 

Target value 
 

Target values are defined objectives that are not legally binding 
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HM Treasury contacts

This document can be found in full on our 
website: http://www.gov.uk/hm-treasury

If you require this information in another 
language, format or have general enquiries 
about HM Treasury and its work, contact:

Correspondence Team 
HM Treasury 
1 Horse Guards Road 
London 
SW1A 2HQ

Tel: 020 7270 5000  
Fax: 020 7270 4861

E-mail: public.enquiries@hm-treasury.gov.uk
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