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Introduction

• Background from CAFE programme
• New information from the new study
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Health Impact Assessment in the 
CAFE Programme

• Development of methods
– WHO, EC ExternE Project, other expert groups, 

widespread consultation, peer review

• Main assumptions
– Quantification against concentrations of fine particles 

and ozone
• Direct SO2 and NO2 effects omitted, less evidence and 

concern over double counting
– No threshold for particle effects at the whole 

population level, and a 35 ppb cut-off point used for 
ozone

– More information on methods available at:
http://cafe-cba.aeat.com/files/CAFE%20CBA%20Methodology%20Final%20Volume%202%20v1h.pdf
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Effects Quantified
• Chronic exposure:

– Mortality (PM) – the dominant effect

– Development of bronchitis (PM)
• Acute exposure (daily variations)

– Mortality (O3)

– Hospital admissions 
• Respiratory (PM, O3); Cardiovascular (PM)

– Days of Restricted Activity; Days off Work (PM, O3)

– Days with symptoms (PM, O3)
• In people with chronic lung disease (asthma, COPD) 

• In the general population 

• Damage to crops and materials
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Effects Not Quantified

• Ecosystem damage
• Direct health effects of NOx and SO2 (?)
• Damage to cultural heritage
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Evidence for health effects

• Consistency of a very large number of 
time-series studies
– Acute effects on mortality
– Acute effects on respiratory hospital 

admissions

• Intervention studies
– Dublin, Hong Kong, etc.

• Cohort studies
– Pope et al and re-analyses
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Quantification of Health Impacts –
the impact pathway approach

Reduce emission

Dispersion, atmospheric chemistry

Exposure

Effect on health

Monetary benefit

CBAAbatement costs                              Uncertainty
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How serious are health impacts?
Example: PM2.5: annual effects in EU25

205,359,000285,345,000DaysLower resp symptoms (adults)

86,765,300192,756,400DaysLower resp symptoms (children)

20,706,00027,741,700DaysResp medication use (adults)

1,870,0004,218,500DaysResp medication use (children)

221,084,000347,687,000DaysRestricted activity days (adults)

25,80038,300CasesCardiac hospital admissions

41,80062,000CasesResp. hospital admissions

127,600163,800CasesChronic bronchitis (adults)

410677DeathsInfant mortality

271,700347,900DeathsChronic effects on mortality (b)

2,513,0003,618,700Life yearsChronic effects on mortality (a)

NP Baseline 
2020

Baseline 
2000

UnitsEnd point

Note that  the two chronic mortality effects are not additive



9

Aggregated annual health damage –
baseline scenarios

Two columns from different forecasts 
of baseline:

NAT-CLE = National projection 
baseline under Current Legislation

PRM-CLE = PRIMES model projection 
baseline under Current Legislation

Results shown, low estimate 
with mortality valued using the
median VOLY

Estimate based on 
mean VSL roughly three 
times higher
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Cost – benefit ratios by country
Thematic Strategy Targets, National Projections
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The new study

• Methods similar to CAFE, but not identical
– Did not model dispersion from each power 

plant
– Used country specific damage factors 

(€/tonne pollutant) for NOx and SO2

– Also damage factor for CO2

– No account of primary particles
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Where does most damage come from?
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Summary data on top 200 emitters
(CAFE low valuation)
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Conclusions

• Significant health benefits would arise 
from tightening BAT for European power 
plant with the largest emissions

• The estimated benefits of doing so 
outweigh estimated costs

• Uncertainties are present on both sides of 
the equation – summary estimates more 
robust than information on individual plant
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Core references and follow on work

• European Commission : 
http://ec.europa.eu/environment/air/air_en.htm

• CAFE CBA: http://cafe-cba.org/

• WHO: http://www.euro.who.int/air

• EC4MACS: http://www.ec4macs.eu/home/index.html

• ExternE Project: http://www.externe.info/

• HEIMTSA: http://www.heimtsa.eu/

• INTARESE: http://www.intarese.org/home.htm


