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The easy things have been done
Policy didn’t need to wait for sophisticated
science when undertakers ran out of coffins




....nowadays scientific
consensus plays a
much more important
role
IPCC, WHO, Defra and
Dept. of Health Expert

‘herd effect” and

vested interests...

....and ‘lamp-post
science’!

Galileo Galilei



Uncertainty in the policy process

- Uncertainty in Basic Science
= Causality?
= s it something we can control?
= Go/No-go

- Uncertainty over the size of the effect
= How aggressive does the policy response need to be?
= Hazard/Risk assessment

- Uncertainty in the policy analysis
= Numerical uncertainty in models and projections
= Sign of the response?
= Risk management
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Scale of importance

Causality—isitareal oo

effect?
Size of the effect 10"
Policy evaluation +/- factor of 2-3?

Correct sign?!



Are the associations between PM and
health effects causal?

* In the early 1990s there was considerable
scepticism
* COMEAP report, 1995, “Non-biological

particles and health” :
— ‘.....it would be imprudent not to regard the

associations as causal....



Man-made climate change?
IPCC ‘Likelihood scale’
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IPCC 2013 5t Assessment Report

e ‘.....evidence for human influence has grown
since AR4. It is extremely likely that human
influence has been the dominant cause of the
observed warming since the mid-20t" century.

* AR4 stated that the changing climate ‘is very
likely due to the observed increase in
anthropogenic greenhouse gases.
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Uncertainty in the size of the effect?

* Health impact of current
levels of air pollution in
the UK is valued at a cost
of £15 Bn/annum

* PM impact (2008)
equivalent to 29,000 o oY
premature deaths, loss of Ao
life expectancy of ~6 %
months




Distribution of COMEAP (2009) members’ views of
the uncertainty around the coefficient linking
PM2.5 and all-cause mortality
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There are better methods when many studies
exist — Meta Analysis:

Review: Prophylactic intravenous indomethacin for preventing mortalty and morbidity in preterm infants

Companison: 01 Prophylactic indomethacin vs, control
Dutcome: 04 I'VH Grade 3 and 4

Study Treatment Cantrol Relative Risk (Fixed) Weight Relative Risk (Fived)
niM n/MN B5% Cl (%) B5% Cl

Bada 1889 1071 1570 —— 8.5 0.0 [0.32.1.38)
Bandstra 1868 1009 280100 .l 148 0,74 [0.44, 1.24)
Couser 1986 2143 4T — 22 082 [0.18, 3.448 )
Domanico 1004 ans2 11/48 —— 8.5 0.50 [0.20, 1.28]
Hanigan 1988 3158 /55 —— 1.7 0.08 [0.21,488)
Krueger 1887 115 S5N1T —_— 2.7 0.232[002,1.73)
Ient 1085 124 224 —— 1.1 0.50 [0.05, 5.15]
Ilent 1088 018 ant ¢ 2.1 0.3 [0.01,2.32)
lient 10043 527 4734 —_—t 2.0 1.57 [0.47,5.30)
Ilent 1004 3200 117222 —_— 8.0 0.2 [0.08, 1.02])
Morales- Suarez 1904  8/40 13/40 —— 7.3 0.0 [0.1%9, 1.09)
TIPP 2001 S2/801 T5A01 . 42 4 069 [0.50, 087 )
‘incer 1935 515 415 — 23 1.25 [0.41,3.77]
Yaseen 1087 114 113 : 0.8 0.03 [0.08, 13.37 ]

Total (35% CI) 1285 1303 L 4 100.0 066 [0.53, 0.82]

Total events: 115 (Treatment), 177 (Control)

Test for heterogenedy chi-square=8.02 df=13 p=0.78 1" =0.0%

Test for overall effect =3 .80 p=0.0001

G001 001 0.0 110 100 1000
Fawours treatment Fawours control



Communicating the risk in terms of
premature deaths is a significant change

e 2007 Air Quality Strategy did not mention premature
deaths (evidence based on COMEAP 2006 Interim report)

e COMEAP 2010 report on Mortality effects of Long-Term
Exposure...stated:

-COMEAP has over the years considered expressing
the mortality implications of reduced long-term
exposure to air pollution in terms of life expectancy
and the number of life-years gained over the
population, as more informative than annual

reductions in numbers of deaths sometimes described
as ‘lives saved’

* Now in line with other outcomes — road accidents, obesity
etc
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= e Traffic pollutig year in UK,
: says study

COMMENTS (234

By Roland Pease
BBC Radio Science Unit

Road pollution is more than twice as deadly
as traffic accidents, according to a study of
UK air quality.

The analysis appears in Environmental
Science and Technology, carried out by
Steve Yim and Steven Barrett, pollution experts
from MIT in Massachusetts.
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50ppb threshold (Health effects of climate change in
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Uncertainty in policy analysis

ING'S
College
LONDON

Defra Phase 2 urban model

evaluation

ING'S
College
LONDON

King's College London

Cambridge Environmental Research Consultants

Imperial College London
Ricardo-AEA

Defra Phase 2 regional
model evaluation

King's College London
Centre for Ecology and Hydrology
Met Ofhice
rdscientific
Ricardo-AEA
University of Hertfordshire
University of Manchester



NOx

(ug/
m3)

Source apportionment from models is
crucial for policy
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Source app. needs to be right but also model
response to emission changes
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Non-linear chemistry is a challenge for policy
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Emulator approach to uncertainty analysis — with messages for
policy? (Andrew Beddows)
*Sensitivity analysis identifies which of the uncertain inputs has the most influence on model output

*The graph below shows this for CMAQ over a 24hr period, calculated by using the emulator in place of the model

*Monte Carlo uncertainty estimation and any other sensitivity/uncertainty analysis techniques can be carried out in
the same way.

CO Boundary 03 Boundary o EUNO O UK NO O EU Isoprene o UK Isoprene
Conditions Conditions Emissions Emissions Emissions Emissions

0.4 0.6 0.8 1.0
1

Fraction of VVariance

0.2

0.0

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour



Fraction of Variance

Fraction of Variance

Sensitivity analysis of two ozone episodes
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Uncertainty is an
uncomfortable position.
But certainty is an absurd

~ Voltaire ~




