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Executive Summary 

Introduction 

ES.1 This review report has been commissioned by the London Borough of Hillingdon 

(LBH). 

ES.2 It is a supplementary and follow on review report to the earlier review report Equity 

Focused Review Report of the Airports Commission’s Community Health Relevant 

Assessments that was also commissioned by LBH. 

ES.3 The aim of this Review was to review the Airports Commission’s (AC’s) Air Quality 

Local Assessment, published in May 2015, from a health equity perspective i.e. using 

a “health equity lens”. 

Local air quality assessment 

ES.4 The AC’s Appraisal Framework and the Air Quality Local Assessment states that 

DEFRA’s supplementary Green Book guidance will be used. DEFRA’s guidance 

recommends the use of the damage cost approach, as an initial screening estimate, 

followed by the impact pathway approach where a more detailed assessment is 

appropriate and proportionate. 

ES.5 The AC's Air Quality Local Assessment aimed to use both the damage cost approach 

and the impact pathway approach to assess the health impacts of air pollution from 

the three proposed airport schemes. However, only a partial impact pathway 

assessment was undertaken.  

ES.6 A comprehensive impact pathway assessment could have been attempted by using a 

set of scenarios that used extrapolations into the future of the modelled levels of air 

pollution and modelling of future mortality rates with support from DEFRA and Public 

Health England.  

ES.7 The assessment undertook what it called a partial impact pathway assessment 

quantifying only the short-term health impacts of Nitrogen Dioxide (NO2) and 
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Particulate Matter (PM) on morbidity. It presents estimates only for 2030 (“2030 

snapshot”) and not the 60-year assessment period. It also did not consider long-term 

impacts of PM on mortality and loss of life expectancy. The partial impact pathway 

assessment therefore does not fulfil the purpose of being a comprehensive 

assessment as recommended by the DEFRA guidance as it provides an incomplete 

analysis of the full range of quantifiable health impacts. 

ES.8 There is also no discussion of health impacts where quantification is not currently 

recommended by DEFRA such as air quality impacts on children, other chronic 

effects, other additional morbidity effects of short-term exposure. 

ES.9 The assessment does not present the actual estimates of health impacts e.g. years of 

life lost, respiratory hospital admissions and cardiovascular hospital admissions. 

ES.10 The way the affected population is calculated also underestimates the affected 

population because only the population in the Principal Study Area is reported and 

the population living along key routes in the Wider Study Area is not discussed. 

Apart from underestimating an important output of the air quality assessment in its 

own right, this underestimation in turn affects the quantification and monetisation of 

the population health impacts in the partial impact pathway assessment. 

ES.11 Most importantly, there is no consideration and discussion of the potential for 

widening inequalities in health from impacts on residents already facing significant 

environmental and socio-economic disadvantage. This lack is not equivalent as there 

are more disadvantaged residents living around Heathrow than Gatwick in both the 

Principal and Wider Study Areas. 

Conclusion 

ES.12 Overall, the Airports Commission’s Air Quality Local Assessment would have 

benefited from a comprehensive impact pathway assessment. 

ES.13 There are some potentially significant gaps in estimating the full range of health 

impacts and in considering and assessing (qualitatively or quantitatively) the potential 
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inequality/equity aspects of changes in air pollution both at the airports as they 

currently operate and for future with and without scheme options. 

ES.14 The recommendations identified in this review report if undertaken are likely to 

improve the quality of the analysis of the existing Air Quality Local Assessment 

undertaken by the Airports Commission. 
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1 Introduction 

1.1  Background 

1.1.1 This Review Report has been commissioned by the London Borough of Hillingdon (LBH). 

1.1.2 It is a supplementary and follow on review report to the earlier review report Equity 

Focused Review Report of the Airports Commission’s Community Health Relevant 

Assessments that was also commissioned by LBH. 

1.1.3 The aim of this Review was to review the Airports Commission’s Air Quality Local 

Assessment, published in May 2015, from a health equity perspective i.e. using a “health 

equity lens”. 

1.1.4 The objectives, similar to the previous review report, were to: 

i. Assess how, and to what extent, the health and wellbeing impacts, and 

their equitable/inequitable distribution, have been taken into account. 

ii. Provide, where possible and appropriate, recommendations for 

enhancing the comprehensiveness and quality of the assessment 

undertaken. 

1.2  Health Equity 

1.2.1 The World Health Organization (WHO) describes health equity in the following way:1 

Equity is the absence of avoidable or remediable differences among groups of people, 

whether those groups are defined socially, economically, demographically, or 

geographically. Health inequities therefore involve more than inequality with respect to 

health determinants and access to the resources needed to improve and maintain health 

or health outcomes. They also entail a failure to avoid or overcome inequalities that 

infringe on fairness and human rights norms.  

                                                
1 World Health Organization (WHO). (2015). Equity. Health systems. Available at 

http://www.who.int/healthsystems/topics/equity/en/ 
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1.2.2 Reducing health inequities is important because health is a fundamental human right and 

its progressive realization will eliminate inequalities that result from differences in health 

status (such as disease or disability) in the opportunity to enjoy life and pursue one's life 

plans. 

1.2.3 A characteristic common to groups that experience health inequities—such as poor or 

marginalized persons, racial and ethnic minorities, and women—is lack of political, social 

or economic power. Thus, to be effective and sustainable, interventions that aim to 

redress inequities must typically go beyond remedying a particular health inequality and 

also help empower the group in question through systemic changes, such as law reform 

or changes in economic or social relationships. 

1.2.4 Internationally the WHO Commission on the Social Determinants of Health in “Closing 

the Gap in a Generation” (2008) and the Marmot Review in the UK in “Fair Society, 

Healthy Lives” (2010) demonstrated and advocated the importance of considering health 

inequities and inequalities when assessing the health and wellbeing impacts of policies 

and projects.2 3 

1.3  Health Impact Assessment (HIA) 

1.3.1 The international Gothenburg consensus definition of HIA is: “A combination of 

procedures, methods and tools by which a policy, program or project may be judged as 

to its potential effects on the health of a population, and the distribution of those effects 

within the population.”4 

1.3.2 The more recent International Association for Impact Assessment’s definition of HIA, 

which updates the earlier Gothenburg Consensus definition, is that HIA is: 

“A combination of procedures, methods and tools that systematically judges the 

potential, sometimes unintended, effects of a policy, plan, programme or project on the 

                                                
2 World Health Organization (WHO). (2008). Closing the gap on a generation: Health equity through action on 

the social determinants of health. Commission on Social Determinants of Health. Available at: 
http://www.instituteofhealthequity.org/projects/commission-on-social-determinants-of-health 

3 The Marmot Review. (2010). Fair Society, Healthy Lives: Strategic Review of Health Inequalities in England post-
2010. 

4 WHO European Centre for Health Policy. (1999). Health impact assessment: main concepts and suggested 
approach. Gothenburg consensus paper. WHO Regional Office for Europe.  
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health of a population, including the distribution of those effects within the population, 

and identifies appropriate actions to manage those effects.”5 

1.3.3 HIA uses both a biomedical and social definition of health, recognising that though 

illness and disease (mortality and morbidity) are useful ways of measuring health they 

need to be fitted within a broader understanding of health and wellbeing to be properly 

useful (see Figure 1). This definition builds on and is complementary to the longer 

established World Health Organization definition that “Health is a state of complete 

physical, social and mental wellbeing and not simply the absence of disease or 

infirmity”.6 

Figure 1 Determinants of health and wellbeing7 

 
 

                                                
5 International Association for Impact Assessment. Health Impact Assessment International Best Practice 
Principles. Special Publication Series No. 5. Fargo, USA. 2006. 
6 World Health Organization. (1948). Preamble to the Constitution of the World Health Organization as adopted 

by the International Health Conference. New York, 19-22 June 1946, and entered into force on 7 April 1948. 

7.Department of Health. (2007). Draft guidance on health in strategic environmental assessment. Original Source: 
Hugh Barton and Marcus Grant (2006), drawing on Whitehead and Dahlgren (1991) and Barton (2005). United 
Kingdom Public Health Association (UKPHA) Strategic Interest Group and the WHO Healthy Cities 
Programme. 
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2 Methodology and Scope of this Review 

2.1  Introduction 

2.1.1 The Review reviewed the following key documents: 

• Air quality local assessment including associated appendices. 

2.2  Review approach 

2.2.1 All documents were reviewed by both members of the team. 

2.2.2 Where appropriate and possible key references mentioned in the above documents 

were reviewed. 

2.2.3 Notes were made and preliminary synthesis review briefings were produced. 

2.2.4 The preliminary review briefings were then reviewed and commented on by officers at 

LBH. 

2.2.5 Where recommendations are identified for improving the comprehensiveness and quality 

of the assessment they take account of the constraints and limitations discussed within 

the assessments documents i.e. the recommendations are extensions of the existing 

methodologies used and based on existing data sets. 

2.3  Limitations of this Review 

2.3.1 The traffic and air quality modelling assumptions and detailed methodology have been 

not been scrutinised in relation to transport and air quality modelling best practice.  
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3 Air Quality Local Assessment 

3.1  Introduction 

3.1.1 A review of the Airports Commission’s (AC’s) Air Quality Local Assessment was 

undertaken to: 

3.1.2 Assess how and to what extent the health and wellbeing impacts, and their 

equitable/inequitable distribution, have been taken into account. 

3.1.3 Provide, where possible and appropriate, recommendations for enhancing the 

comprehensiveness and quality of the assessment undertaken. 

3.2  Review findings 

3.2.1 The AC’s Appraisal Framework and the Air Quality Local Assessment states that DEFRA’s 

supplementary Green Book guidance will be used. DEFRA’s guidance recommends the 

use of the damage cost approach, as an initial screening estimate, followed by the 

impact pathway approach where a more detailed assessment is appropriate and 

proportionate. 

3.2.2 The damage cost approach provides a good overall estimate, in monetary terms, but is 

judged to not be sufficient on its own in cases where the adverse air quality impacts are 

judged to be significant. For example, when the damage cost approach estimates the 

adverse impacts to be greater than £50 million in damage costs. This is because this 

method is an approximation of the likely average health impacts of air pollution on an 

average population (and non-health impacts such as building soiling from PM) and does 

not account for the health, demographic and socio-economic characteristics of the 

affected local population. 

3.2.3 When damage cost estimates are greater than £50 million (and compliance with legally 

binding air quality objectives is expected) the impact pathway approach should be 

undertaken. DEFRA considers this to be the central methodology and it provides a fuller 

assessment. Appendix A provides a summary of the Green Book and DEFRA’s guidance 

that is relevant for health impacts and air quality. 
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3.2.4 The AC's Air Quality Local Assessment aimed to use both the damage cost approach 

and the impact pathway approach to assess the health impacts of air pollution from the 

three proposed airport schemes.  

3.2.5 The damage cost part of the assessment was undertaken and estimated that the damage 

cost for each of the schemes would be greater than £50 million. 

3.2.6 However, only a partial impact pathway assessment was undertaken. The reasons 

presented were: 

• “the level of detail available on future pollution concentrations, and 

• the difficulty in predicting mortality rates of the relevant populations from 2030 

to 2050 and beyond.“  

3.2.7 A comprehensive impact pathway assessment could have been attempted by using a set 

of scenarios that used extrapolations into the future of the modelled levels of air 

pollution and modelling of future mortality rates with support from DEFRA and Public 

Health England. Given that incremental changes to the concentrations of air pollutants 

have been estimated for 2030 and, while uncertainty increases for estimations further 

into the future, assumptions could have been made to allow for reasonable scenarios 

and extrapolations further into the future. 

3.2.8 Future mortality rates of relevant populations could have been developed from 

assumptions about secular trends in mortality rates and demographic changes, the use 

of life tables, or assuming that existing mortality rates held true for future years. In 

addition, statistical methods such as Monte Carlo could have been used to take account 

of uncertainties. 

3.2.9 The assessment undertook what it called a partial impact pathway assessment 

quantifying only the short-term health impacts of Nitrogen Dioxide (NO2) and Particulate 

Matter (PM) on morbidity. It presents estimates only for 2030 (“2030 snapshot”) and not 

the 60-year assessment period. It also did not consider long-term impacts of PM on 

mortality and loss of life expectancy. The partial impact pathway assessment therefore 

does not fulfil the purpose of being a comprehensive assessment as recommended by 



Equity Focused Review Report of the Airports Commission’s  
Air Quality Local Assessment  

Air Quality Local Assessment 

 

 

Page 7 
 

the DEFRA guidance as it provides an incomplete analysis of the full range of 

quantifiable health impacts. 

3.2.10 There is also no discussion of health impacts where quantification is not currently 

recommended by DEFRA such as air quality impacts on children, other chronic effects, 

other additional morbidity effects of short-term exposure. 

3.2.11 The assessment does not present the actual estimates of health impacts e.g. years of life 

lost, respiratory hospital admissions and cardiovascular hospital admissions. It would 

have been straightforward to report these estimates, as shown in Appendix B.  

3.2.12 The way the affected population is calculated also underestimates the affected 

population because only the population in the Principal Study Area is reported and the 

population living along key routes in the Wider Study Area is not discussed. Apart from 

underestimating an important output of the air quality assessment in its own right, this 

underestimation in turn affects the quantification and monetisation of the population 

health impacts in the partial impact pathway assessment. 

3.2.13 Most importantly, there is no consideration and discussion of the potential for widening 

inequalities in health from impacts on residents already facing significant environmental 

and socio-economic disadvantage. This lack is not equivalent as there are more 

disadvantaged residents living around Heathrow than Gatwick in both the Principal and 

Wider Study Areas.  One approach to analysing equity issues would be to qualitatively 

and quantitatively assess the numbers of people experiencing airport and non-airport 

related air pollution and the magnitude of their exposure to this air pollution, both now 

(existing) and future (with and without the proposed schemes) and weight this by level of 

socio-economic deprivation. For example, the Index of Multiple Deprivation can be 

overlain on the air quality spatial maps to enable a qualitative consideration and 

discussion of where existing air pollution burdens are and whether future modelled 

increases and decreases in air pollution are likely to be experienced in areas already 

facing high levels of deprivation. Then an estimate of the number of people 

experiencing airport-related air pollution by level of deprivation could be developed. 

One additional way of accounting for the existing unequal burden of disease related to 

air pollution, given that air pollution has no threshold for adverse health impacts, would 
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be to estimate the quantifiable health impacts from the existing baseline, future with and 

without scheme, and between schemes, using a lower public health threshold, such as 

20μgm-3, for both annual means of PM10 and NO2 rather than the current 40μgm-3.  

 

3.3  Recommendations  

3.3.1 The earlier review report sent to the AC recommended the following approach in 

relation to the AC’s air quality assessment: 

3.3.2 An impact pathway assessment approach as part of the second stage assessment should 

be used as this approach can provide a more comprehensive quantification of health 

endpoints (using established exposure response functions from the Committee on the 

Medical Effects of Air Pollution (COMEAP), Clean Air For Europe Cost-Benefit Analysis 

modelling framework (CAFE-CBA) or the World Health Organization (WHO), including 

impacts from Ozone (O3), to take full account of potential impacts on public health from 

changes to air quality.8 9 10 

3.3.3 We would again reiterate this recommendation and add the following to improve the 

quality and depth of the AC’s Air Quality Local Assessment.  

3.3.4 The AC’s Air Quality Local Assessment should: 

• Undertake a comprehensive impact pathway assessment of the air quality health 

and wellbeing impacts, for both the Principal and Wider Study Areas, for all three 

schemes. 

• Explicitly consider and discuss the inequality/equity impacts on residents already 

experiencing disadvantage by taking account of the existing baseline health 

status as well as existing environmental and socio-economic burdens. 

                                                
8 Committee on the Medical effects of Air Pollution (COMEAP) Available at 

https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-
comeap#publications 

9 Clean Air For Europe (CAFE-CBA) Available at http://www.cafe-cba.org/ 

10 WHO Available at http://www.who.int/topics/air_pollution/en/ 



Equity Focused Review Report of the Airports Commission’s  
Air Quality Local Assessment  

Air Quality Local Assessment 

 

 

Page 9 
 

• Explicitly report the number of properties and population affected by scheme-

related air pollution for both the Principal and Wider Study Areas (not just the 

Principal Study Area). 

• Explicitly report the estimated health impacts that are used to derive the 

monetary values e.g. years of life lost, respiratory hospital admissions and 

cardiovascular hospital admissions. 

• Explicitly acknowledge and discuss the implications of the health impacts where 

quantification is not currently recommended by DEFRA such as air quality 

impacts on children, other chronic effects, other additional morbidity effects of 

short-term exposure. 
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4 Conclusion 

4.1.1 Overall, the Airports Commission’s Air Quality Local Assessment would have benefited 

from a comprehensive impact pathway assessment. 

4.1.2 There are some potentially significant gaps in estimating the full range of health impacts 

and in considering and assessing (qualitatively or quantitatively) the potential 

inequality/equity aspects of changes in air pollution both at the airports as they currently 

operate and for future with and without scheme options. 

4.1.3 The recommendations identified in this Review Report if undertaken are likely to improve 

the quality of the analysis of the existing Air Quality Local Assessment undertaken by the 

Airports Commission. 
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Appendix A: 

Key Summary Extracts from Green Book and 

DEFRA Supplementary Guidance on Health 

impacts and Air Quality 
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HM Treasury’s Green Book (July 2011) 

This publication states that all new policies, programmes and projects should be subject to 

comprehensive but proportionate assessment so as best to promote the public interest. It 

presents the techniques and issues that should be considered when carrying out 

assessments and describes how the economic, financial, social and environmental 

assessments of a policy, programme or project should be combined.  

The first step is to justify the action, ensuring there is a clearly identified need and that any 

proposed intervention is likely to be worth the cost. The second step is to set out the 

desired outcomes and objectives to identify the full range of options that may be available 

to deliver them.  

The third step is to carry out an option appraisal, often the most significant part of the 

analysis. More fully, the appraisal may develop as follows:  

• Identify and value the costs of each option.   

• Identify and value the benefits of each option.   

• If required, adjust the valued costs and benefits for:  

o Distributional impacts (the effects of proposals on different sections of 

society);   

o Relative price movements.   

• Adjust for the timing of the incidence of costs and benefits by discounting them, to 

obtain their present  values.   

• If necessary, adjust for material differences in tax between options.   

• Adjust for risk and optimism to provide the Base Case, and consider the impacts of 

changes in key variables and of different future scenarios on the Base Case.   

• Consider unvalued impacts (both costs and benefits), using weighting and scoring 

techniques if appropriate.   
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Following option appraisal, decision criteria and judgment should be used to select the best 

option or options, which should then be refined into a solution. Evaluation is similar in 

technique to appraisal, although it uses historic rather than forecast data, and takes place 

after the event.  

The ultimate outcome of any appraisal is a decision whether or not to proceed with a 

proposal or a particular option. As these decisions will often have far reaching 

consequences, the presentation of the conclusions and recommendations to decision 

makers and key stakeholders can be as important as the analysis itself. In all cases, 

transparency is vital. Presentations and reports should be clear, logical, well founded, and 

geared towards helping the decision at hand. Summary reports in particular should be 

drafted in non-technical language wherever possible. 

Reports should provide sufficient evidence to support their conclusions and 

recommendations. They should provide an easy audit trail for the reader to check 

calculations, supporting evidence and assumptions. Major costs and benefits should be 

described, and the values attached to each clearly shown rather than netted off in the 

presentation of the analysis. This should help to ensure that decision makers understand the 

assumptions underlying the conclusions of the analysis, and the recommendations put 

forward. Appraisal reports should contain sufficient information to support the conduct of 

any later evaluation.  

There is a wide range of generic issues that may need to be considered as part of any 

assessment. Two of which are: 1) Equality – Impacts on various groups in society should be 

considered as part of an appraisal; 2) Health – the impacts of proposals on health should be 

considered, and evaluation made of the impact on health of poverty, deprivation and 

unemployment, as well as poor housing or workplace conditions.  

Most appraisals will identify some costs and benefits for which there is no readily available 

market data. In these cases, a range of techniques can be applied to elicit values, even 
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though they may in some cases be subjective. There will be some impacts, such as 

environmental, social or health impacts, which have no market price, but are still important 

enough to value separately. Regarding this valuation of non-market impacts, the Green 

Book, Annex 2 page 62, provides examples of how the Department for Transport (DfT) 

values the reduction of the risk of death and the prevention of non-fatal casualties in the 

context of road transport, with values uprated in line with assumed changes in GDP per 

head.  

Regarding air quality sophisticated modelling tools exist to forecast emissions from different 

sources and estimate the impact on ambient concentration levels of different pollutants at 

different locations. Research has been funded to develop a methodology for quantifying 

and monetising, where appropriate, the health and environmental impacts of air quality 

changes. 

Adjustments will often be required to take account of distributional impacts, and relative 

price changes to develop the Base Case. As for all adjustments, they should be shown 

separately, clearly and explicitly in any supporting tables of data.  

Regarding distributional analysis, it is important that the distributional implications of each 

option are considered, enhancing the understanding of the fairness of proposals, their social 

impacts and their scale. The impact of a policy, programme or project on an individual’s 

well-being will vary according to his or her income; the rationale being that an extra pound 

will give more benefit to a person who is deprived than to someone who is well off. Other 

distributional issues may also arise, and should be considered e.g. a proposal may have 

differing impacts according to age, gender, ethnic group, health, skill, or location. These 

effects should be explicitly stated and quantified wherever feasible. Generally though, these 

other distributional issues are largely correlated with income. Therefore, if more in depth 

analysis is undertaken, it should focus on how the cost and benefits of a proposal are spread 

across different socio-economic groups. For the purposes of project appraisal, relative 

prosperity may often be best defined by relative income, adjusted for household size, and 

divided into quantiles (e.g. quintiles or deciles). The equity impact of competing options can 
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be compared by charting the impact each has on different ‘quantiles’ of the income 

distribution. Proposals that deliver greater net benefit to households or individuals in lower 

income quantiles are rated more favourably than those that benefit higher quantiles. A more 

in depth analysis uses distributional weights to adjust explicitly for distributional impacts in 

the cost- benefit analysis. Benefits accruing to households in a lower quantile would be 

weighted more heavily than those that accrue to households in higher quantiles. Conversely, 

costs would be weighted more heavily for households in lower quantiles. Where appraisers 

decide not to adjust explicitly for distributional impacts, they must provide a justification for 

this decision. This judgement should be informed by the following considerations:  

• The significance of the impact of distributional analysis to the proposal under 

consideration;   

• The ease with which distributional impacts can be measured; and   

• The scale of the impact associated with a particular project or proposal.   

Regarding the consideration of unvalued costs and benefits, the Green Book states these 

should also be appraised; they should not be ignored simply because they cannot easily be 

valued. All costs and benefits must therefore be clearly described in an appraisal, and 

should be quantified where this is possible and meaningful. Fully involving stakeholders is 

very important in making judgments between monetised and non-monetised effects.  

Regarding equity, an important rationale for government intervention is the achievement of 

equity objectives. Before acting, an assessment should be made of the extent of the 

inequality to be redressed, and the reasons it exists.  

Any distributional effects identified should be explicitly stated and quantified as far as 

possible. At a minimum, this requires appraisers to identify how the costs and benefits 

accrue to different groups in society.  

It follows from this that a rigorous analysis of how the costs and benefits of a proposal are 

spread across different socio-economic groups is recommended. Where it is considered 
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necessary and practical, this might involve explicitly recognising distributional effects within 

a project’s Net Present Value.  
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Valuing impacts on air quality: Supplementary Green Book guidance 

(DEFRA, May 2013)11 

The supplementary Green Book guidance should be used in conjunction with the Green 

Book when assessing proposals that lead to changes in UK air pollution. Three approaches 

to value changes in air quality are presented: 1) the damage cost approach (DCA), 2) the 

impact pathway approach (IPA) and 3) the abatement cost approach (ACA). 

Damage-cost approach (DCA) assesses the scale of air quality impacts where they are less 

significant, i.e. valued at less than £50m. DCA was derived from the impact pathway 

approach (IPA) methodology to offer an approximation of the value of impacts, as it is a 

simpler approach, estimating an average impact on an average population affected by 

changes in air quality (Source: https://www.gov.uk/air-quality-economic-analysis). Since they 

are approximations it is recommended they should be reported only when they are less than 

£50m and when air quality is not the main objective of the policy decision. 

Impact-pathway approach (IPA) is the central methodology. It is more resource and time 

intensive, requiring estimation of emissions, dispersion, population exposure and outcomes. 

IPA provides a fuller assessment and is suitable for cases where air quality impacts are 

significant, i.e. valued at more than £50m. Using the IPA also depends on a range of other 

factors such as the importance of air quality to the specific decision. This approach should 

be considered in consultation with DEFRA12.  

Abatement-cost approach (ACA) is suitable for cases where the change in air quality is likely 

to affect compliance with legally binding obligations. The ACA only values those changes in 

air quality in excess of the relevant obligation i.e. the cost of abatement to restore 

compliance. Changes below the obligation should be valued using the impact pathway 

approach. Additional guidance documents on each approach are provided by DEFRA. 

                                                
11https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/197893/pu1500-air- quality-

greenbook-supp2013.pdf  

12 If estimates are higher than £50m, consider using an impact pathway assessment and contact 
igcb@defra.gsi.gov.uk for advice.  
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Air Quality Appraisal – Damage Cost Methodology (DEFRA, February 2011)13 

At present damage costs are recommended for use in policy analysis where cost-benefit 

analysis is appraising the policy over a period of 20 years or less and either:   

• the policy does not have air quality improvements as its main objectives; or   

• scoping analysis is being carried out to help filter potential policy options at the 

initial stage of the process.   

The damage costs are dominated by chronic mortality health impacts and are based on a 

6% per 10μg.m-3 PM2.5 change in hazard rate. 

The damage costs presented in this paper exclude several key effects as quantification and 

valuation is not possible or is highly uncertain. These are listed below and should be 

highlighted when presenting valuation results where appropriate. The key health effects that 

have not been included are: 

• Potential additional morbidity from acute exposure to PM;   

• Potential mortality effects in children from acute exposure to PM;  

• Potential morbidity effects from chronic (long-term) exposure to PM or other 

pollutants;   

• Effects of exposure to ozone, including health impacts; 

The effects on health of air pollution changes can also be presented as quantified health 

impacts instead of the monetised impacts discussed in the main part of this paper. These 

show:  

• Chronic mortality effects – by quantifying the numbers of life years lost (over 100 

years) per tonne of pollutant reduced   

• Morbidity effects – by quantifying the number of hospital admissions saved per year 

(for both respiratory and cardiovascular illnesses) per tonne of pollutant reduced.   

                                                
13 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/182391/air-quality-damage-

cost-methodology-110211.pdf 
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The table below sets out the health benefits per tonne consistent with the annual pulse 

approach. As no valuation is necessary the calculation to determine the air quality related 

health benefits of your policy is simply: 

Total health impact = Sum of number of tonnes of pollutant reduced (across appraisal 

period) x Health benefits per tonne. 

 
Years of life lost over 100 
years  

Respiratory 
hospital 
admissions (per 
annum) 

Cardiovascular 
hospital 
admissions (per 
annum) No lag  40 year lag  

PM (Transport)14 2.059  2.238  0.017 0.017 
• Central London  10.226  9.409  0.079 0.080 
• Inner London  10.517  9.677  0.082 0.082  
• Outer London  6.870  6.321  0.053 0.053  
• Inner 

conurbation  
5.438  5.003  0.042 0.042  

• Outer 
conurbation  

3.379  3.109  0.026 0.026  

• Urban big  4.028  3.706  0.031 0.031  
• Urban large  3.245  2.985  0.025  0.025  
• Urban medium  2.551  2.347  0.020  0.020  
• Urban small  1.611  1.482  0.013  0.013  
• Rural  0.694  0.638  0.005  0.005  

PM (ESI)  0.112  0.103  0.001  0.001  
PM (Domestic)  1.298  1.194  0.010  0.010  
PM (Agriculture)  0.448  0.412  0.003  0.003 
PM (Waste)  0.962  0.885  0.007  0.007  
PM (Industrial)  1.164  1.071  0.009  0.009  
NOX  0.082  0.089  0.001  0.001 
SO2  0.121  0.132  0.001  0.001  

 

                                                
14 Damage costs for PM (transport) are at a UK-wide level, with disaggregated damage costs presented below 

split by current National Transport Model area. For further information on the breakdown of National 
Transport Model and populations covered by each sub-area, to help determine which area is most 
appropriate to use, please visit 
http://www.dft.gov.uk/stellent/groups/dft_econappr/documents/divisionhomepage/030708.hcs p.  
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Impact pathway guidance for valuing changes in air quality (DEFRA, May 

2013)15 

Impact-pathway approach (IPA) is the central methodology. It is more resource and time 

intensive, requiring estimation of emissions, dispersion, population exposure and outcomes. 

IPA provides a fuller assessment and is suitable for cases where air quality impacts are 

significant, i.e. valued at more than £50m. Using the IPA also depends on a range of other 

factors such as the importance of air quality to the specific decision. This approach should 

be considered in consultation with DEFRA16.  

The location of emissions has a substantial effect upon the scale of air quality impacts, 

particularly for health impacts, as impacts in highly populated areas will be much larger. The 

impact pathway approach recognises the importance of geographical location. 

A large volume of information is needed to complete an impact pathway assessment fully 

and there are uncertainties in each step. The following steps are required for the IPA: 

1. Emissions and dispersion 

2. Quantification of impacts 

The first stage for the IPA is to estimate the changes in both the level of different pollutants 

emitted and the resulting change in ambient concentration.  

The second stage concerns quantification of impacts. Air pollution has a range of impacts, 

grouped into the broad areas of health, amenity, productivity and ecosystems. Evidence is 

most developed for health impacts. Impacts on productivity and ecosystems are at present 

usually expressed qualitatively. There is unlikely to be a significant amenity impact at 

prevailing levels of air pollution as it is generally not detectable in ambient concentrations. 

Regarding health, impacts are quantified for short-term and long-term exposure.  

                                                
15 https://www.gov.uk/government/publications/air-quality-impact-pathway-guidance 

16 If estimates are higher than £50m, consider using an impact pathway assessment and contact 
igcb@defra.gsi.gov.uk for advice.  
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A range of morbidity and mortality effects of short-term exposure to PM10, SO2, O3 and 

N02 are quantified using COMEAP recommended concentration-response coefficients. The 

evidence supporting the association between respiratory hospital admissions and short-term 

exposure to NO2 used to be considered less robust than for the other pollutants and 

calculation of these effects used to be recommended for sensitivity analysis only and not for 

central estimates.17 The emerging international scientific consensus is now that the evidence 

is strong enough for these to be included in the central estimates.18 

Calculating the short-term health effects of pollutants requires 1) estimating pollutants 

concentrations and resident population affected to calculate population-weighted mean 

concentrations; 2) collecting baseline rates of the relevant health endpoints from national 

statistics; 3) estimating changes in concentrations of pollutants from a comparison of the 

baseline concentrations with the “with measure” scenario; and 4) producing an estimate of 

the health impact by first combining the concentration-response coefficient with the 

estimated change in emissions to give the change in risk and apply it to the baseline rate of 

each health endpoint. 

For long-term effects, the impact of long-term exposure to particles in estimated in terms of 

mortality and life expectancy. Calculations entail first obtaining information on current 

mortality rates, predict future mortality rates using current rates, life tables and assumptions 

about future demography in the absence of air pollution changes. Then, an alternative 

scenario capturing the effect of the change in air pollution is estimated by adjusting 

mortality rates based on exposure-response coefficients. Comparing the predicted life 

expectancy with between the baseline scenario and the with pollution scenario provides an 

estimate of the effect of the change in pollution. Sensitivity analysis can be undertaken to 

                                                
17 This is the position expressed the “Impact pathway guidance for valuing changes in air quality” from Defra, 

May 2013 

18 See WHO REVIHAAP and HRAPIE projects for a detailed discussion of this issue. Available at 
http://www.euro.who.int/en/health-topics/environment-and-health/air-quality/activities/health-aspects-of-air-
pollution-and-review-of-eu-policies-the-revihaap-and-hrapie-projects  
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test underlying assumptions. Detailed information on this methodology is provided by 

COMEAP.19 

Valuation of impacts 

Values for a range of morbidity and mortality health endpoints have been agreed, drawing 

on evidence on the willingness to pay to reduce the health impacts associated with air 

pollution. These values are reported in the DEFRA impact pathway guidance for valuing 

changes in air quality and should be updated to current prices. It is also recommended for 

the health values to be uplifted by 2% per year for analyses spanning a number of years, 

following an approach taken by the Department of Health.20 Values calculated also need to 

be discounted to reflect the fact that current benefits have greater value in the present than 

future benefits. To do this a 3.5% discount rate should be applied in line with Treasury 

Green Book recommendations.  

Values are given for acute mortality, chronic mortality, respiratory hospital admissions and 

cardiovascular hospital admissions.  

Uncertainties 

There are uncertainties along each step of the IPA. Assumptions for both central modelling 

and sensitivity analysis should be set out clearly to ensure that results can be interpreted 

correctly.  

Emissions and dispersions often need to be projected into the future, inevitably introducing 

uncertainty about future projections. It is recommended that these uncertainties are 

reflected as modelling uncertainties rather than in the monetary valuation with the exception 

of trans-boundary air pollution. 

The main uncertainty around the quantification of health impacts concerns the size of the 

concentration-response coefficients, especially for the long-term effects of particles. 

                                                
19 COMEAP (2009), ‘Long-term exposure to air pollution: effect on mortality’, available from 

www.comeap.org.uk/documents/reports/  

20 Policy appraisal and health: a guide from the Department of Health, Department of Health, 2004. 
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Additional uncertainties relate to the impact on respiratory hospital admissions from 

changes to NO2 i.e. whether to include them as part of the central or sensitivity analysis, and 

the different assumptions about coefficients and the lags on effects that could be applied. A 

detailed discussion of these uncertainties is found elsewhere.21  

Uncertainties about valuation relate to the chosen values attributable to each health 

outcome and changes in technology costs. A range is provided for the recommended 

health values in Table F of DEFRA’s impact pathway guidance for valuing changes in air 

quality.  

Given the range of uncertainties the IGCB also recommends the use of alternate 

methodologies which may reflect a range of differing assumptions across the impact 

pathway methodology. In particular it is recommended that the Clean Air for Europe values 

also be applied as a sensitivity.  

Social cost benefit analysis and the consideration of inequalit ies 

Social cost benefit analysis (SCBA) provides a framework to compare different policies. It 

focuses on the overall societal impact of any decision. Simply put, the social costs and 

benefits of each policy are quantified and valued in monetary terms. Costs can be 

subtracted from the benefits to estimate the net cost or benefit and alternative options can 

be ranked. However, a monetised net cost does not automatically mean a measure is not 

worthwhile and a monetised net benefit may not mean a measure is worthwhile. Not all 

concerns can be captured by the quantified costs and benefits, such as distributional 

considerations and non-monetised impacts. These should also inform the decision making 

process.22 

Often supplementary qualitative assessments are needed where monetary values are 

unavailable. Uncertainties surrounding the quantification and valuation of costs and benefits 

                                                
21 See Chapter 5 of Volume 3 of the Air Quality Strategy, available from 

www.gov.uk/government/publications/an-economic-analysis-to-inform-the-air-quality- strategy   

 

22  Impact pathway guidance for valuing changes in air quality. Defra, May 2013 
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also need to be considered when results are interpreted. Any distributional impacts should 

still be reflected in the wider consideration of any policy.7 
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I l lustrative Presentation of the Estimated Health Impacts of Each Proposed 

Scheme 

The DEFRA Air Quality Appraisal Damage Cost Methodology describes a simple method to 

estimate health impacts as quantified health impacts instead of the monetised impacts. A 

table23 is provided that sets out the health effects attributable to each tonne of emissions on 

Page 21. As no valuation is necessary the calculation to determine the air quality related 

health effects of a policy is obtained by simply multiplying the sum of number of tonnes of 

pollutant emitted (across the appraisal period) by the health effects factor per tonne.  

Applying this simple approach to the estimated emissions in 2030 attributable to each 

proposed scheme as presented in the AC’s Air Quality Local Assessment (Tables 4.3, 5.3 

and 6.3) enables the quantification of health impacts attributable to each proposed scheme. 

These effects are presented in Table 1 below. 

Table 1: Estimates of annual (2030) health effects from scheme-related emissions using damage-
cost approach 

 

YoLLa RHAb CVHAb 

Gatwick 2R 321.6 3 3 

Heathrow NWR  994.9 9 9 

Heathrow ENR 739.1 6 6 

YoLL = years of life lost; RHA = respiratory hospital admissions; CVHA = cardiovascular hospital 
admissions 

a Figures rounded to 1 decimal place 

b Figures rounded to the nearest unit 

NB: For simplicity, the quantification of health impacts is the sum of the health impacts of NOx and 
PM10 

These estimations should be undertaken for the entire appraisal period, which in this case is 

60 years. Assuming the emissions estimated for 2030 occur every year of the appraisal 

                                                
23 Table in Annex 2 of Air Quality Appraisal – Damage Cost Methodology, DEFRA, February 2011. 
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period24, the health effects presented in the table below can be attributed to each proposed 

scheme. 

Table 2: Estimates health effects from scheme-related emissions for the 60 year appraisal period 
using damage-cost approach 

  YoLLa RHAb CVHAb 

Gatwick 2R 19,295.5 192 192 

Heathrow NWR  59,691.0 517 517 

Heathrow ENR 44,347.5 386 386 

YoLL = years of life lost; RHA = respiratory hospital admissions; CVHA = cardiovascular hospital 
admissions;  

a Figures rounded to 1 decimal place; 

b Figures rounded to the nearest unit; 

 

This calculation method used above follows the same methodology as the damage cost 

approach. However, and as already discussed in the main text of this report, for situations 

where the health-related air quality impacts are significant, as is the case in each of the three 

proposed schemes, an impact pathway assessment approach should be used to estimate 

and monetise the health impacts. The AC local air quality assessment has generated the 

majority of the data required to undertake this calculation.25 However, as the detailed data 

on the population exposed is not presented in their report, we are unable to attempt a 

calculation of our own.  

 

                                                
24 This is likely to not be the case but we do not have the data on the estimated emissions for each year to be 

able to perform a more accurate estimation.  

25 The AC local air quality assessment reports that future incremental pollutants concentrations have been 
calculated at least for the 2030 scenario; an estimation of the population within each study area has been 
undertaken based on the datasets provided by CACI.  
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