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List of abbreviations

ug/m®  “microgram per cubic meter

ACS study: American Cancer Society Study

CAA: Clean Air Act

CAFE: Clean Air for Europe

CHD: Coronary Heart Disease

COPD: Chronic Obstructive Pulmonary Disease

CRF: Concentration-Response Function

EPA: Environmental Protection Agency (USA)

EPAQS: Expert Panel on air Quality Standards

EU: European Union

HIA: Health Impact Assessment

NAAQS: National Ambient Air Quality Standards

NO,: Nitrogen dioxide

NRC: National Research Council

Oj;: Ozone

PM: Particulate Matter

PMy,. Particulate Matter with aerodynamic diameter inferior to 10 micrometers
PMyo.,5 : Particulate Matter with aerodynamic diameter between 10 and 2.5 micrometers
PM,s: Particulate Matter with aerodynamic diameter inferior to 2.5 micrometers
RR: Relative Risk

WHO: World Health Organization
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Foreword

The science-policy interface in the field of airadjty research concerning the impacts o
pollutants and their management in a public hgadtispective could easily be depicted as
protean.

We do not intend here to provide elements of nexeiiles on knowledge transfer or
pretend to have uncovered the decisive elementsvitianake the transfer process more
efficient. Instead we have taken a pragmatic aggrdiaat allowed us to test, in carefully chos
contexts, a method and tools that enable designorgjucting and eventually assessing the
outcome of actions to improve air quality. Our aitagas not on uncovering individual factors
that may influence the rate of knowledge trandsat,rather on how to create favourable
conditions for translating knowledge into action.

The concept of “knowledge” is in itself subjectimderpretation. For instance, in our

project it centred on the improvement of healthastmssessments (HIAs) as decision-suppaqrt

tools in the field of air-quality management. Oe tither hand, the transfer process is about

linking different communities, building relationgisi, sharing needs between researchers and

policy makers as well as a broad diversity of ies¢éed parties having different training, cultur
and priorities.

At the current stage of the work, we can reporapproaches for the two extremities
corresponding to:

1) Input from public-health science aimed at sgttiealth-protection standards; we try to

define features relative to its rigour or crediili

2) Action plans developed in order to comply wiilede standards; we insist on expand
the debate to all issues that are connected tpiaiity, i.e. those that can be affected by padic
to reduce air pollutant emissions and can in tueate obstacles for the improvement of air
guality, thus defining performance criteria to exsde the proposed actions.

We tackled the first aspect through a search #®stiurces of uncertainties, starting with
the collection of opinions (synthetic qualitativelgements on uncertainties relating to specifi
HIA variables) from public health professionalsthg Aphekom centres. The same
guestionnaire was given to NGO representatives, expoessed their needs and understandir
of HIA. This leads to questions on the perceptiomag peers, professionals and stakeholder
about the rigorous application of HIA and the aecyror validity of the results. For the secon
aspect we chose to use local processes as casssstuith a preference for ongoing processe
including multi-stakeholder participation that daeoretically offer a number of advantages:
simpler relationship between scientific needs arketed outcome, insight on stakeholder
views, needs of authorities at different levelgioreal to local).

The following two sections provide background anacfical guidelines for the use of
appropriate tools and methods in order to impravaKedge transfer at the science-decision
interface.
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I. Background

The protection of human health has been an impioditarer for policies regulating pollutant
emissions in an attempt to improve the ambienqaality. Thus in recent decades, air pollution,
both in urban and rural areas, has been reducedyniarough the enforcement of regulations
concerning technical (for instance fuel characties$ and technological (engine performances,
exhaust catalysts, particle traps) asgettswever, in the last 10 years or so, for major
pollutants like PMparticulate matter), N&br ozone, concentrations either remain stabie
sometimes increase. In parallel, considerable pssgnas been made in characterising the
impacts on human health of these pollutants (PadeDackery 2006). The monitoring systems
have become more reliable, the measures of expbaueebeen improved, risks have been
guantified with higher precision, and mechanismaatifon have been elucidated, thus leading to
appropriate recommendations (Brook et al. 200490Athe World Health Organization (WHO)
has lowered the guideline values for some pollgtiké PM and ozone (WHO 2006).

Highligt n° 1

The Aphekom project aims to contribute to the
development and evolution of local and EU policies
aimed at reducing both air pollution and its impact
on respiratory and cardiovascular morbidity and
mortality across Europe

This progress should not mask the fact that
pressing gaps still exist and that a continuingréff

is necessary in order to generate reliable and
actionable information so that decision makers can
introduce more effective policies (Russel and
Brunekreef 2009), health professionals can better
advise vulnerable subgroups and individuals can

make better-informed decisions. Such are the gialse Aphekom project.

Although recent scientific evidence points to irrgiag health effects of air pollution, public
policies do not seem, at least to public healtliggsionals, to take the measure of this important
threat (see for instance Rom and Samet 2007, Aiia@ssano et al. 2007). Turning science into
policy has been a long-standing challenge for emvirental problems (Watson 2005). In fact,
beyond the science—policy interface, what shouldxXaemined is the triptych science—society—
decision which stems from the will to involve sthkéders in the decision-making process. In

Highligt n° 2

Aphekom's scientists and specialists propose and
report on health-impact indicators and calculate
and report on related costs. Furthermore they
evaluate strategies designed to reduce air
pollution, stimulate dialogue between stakeholders
and provide guidance to health professionals on
helping patients reduce their exposure to air

this sense, efforts have been devoted in assessing
stakeholder needs, including on clean air strasegie
(Fudge et al. 2003).

The use of scientific information for policy
decisions has been under close scrutiny for a
number of years (Tuinstra 2007). Fields such as
climate change and biodiversity preservation have

provided a particularly rich context for analysintgractions and efficient cooperation resulting
in policy-making that may satisfy all parties. Agected, researchers have been faced with
frustration, misunderstandings, disappointmentafatk of substantial progress in many
instances. Thus, logically, the research commuraydevoted efforts in reflecting on and
adapting its communication strategies, in ordemprove the appropriation of scientific
evidence by the policy-makers and citizens (Grdheteal. 2006). The underuse of research
results, as has been shown in other areas of lreaklarch (Haines et al. 2004), can lead to
persisting adverse health outcomes because ofitienfly health-protective air-quality

standards for harmful pollutants.

See for instance: http://ec.europa.eu/environment/archives/air/cafe/activities/pdf/case study4.pdf

EUPHIX: http://www.euphix.org/object class/euph airborne particulate matter.html




In accordance with the Aphekom project aims, tles@nt document focuses on examples of
knowledge-transfer activities and their potentehtion to subsequent decisions about air quality
policies.

We have adapted an iterative five-step method edrun the framing of the problem and using
the deliberation-support tools (multi-criteria amdlti-actor assessment) that we have developed.
We also provide in a separate section, guidelioeddploying our methodology to improve the
transfer to knowledge-users.

Transferring research into practice
There is a substantial

literature attempting to The knowledge transfer pyramid
analyse the
science/decision interface htitnional teusq)  Figure 1. Representation of the

knowledge transfer process in
terms of components (basis of the
pyramid) and spaces (sections)
separating science and policy

In most instances, the
approach remains
descriptive. Despite a
general agreement on the
importance of transferring
knowledge (or knowledge
translation as it is
sometimes called), there |

still a lack of practical Territory (data,
. . indicators, local

conclusions on emerging initiatives)

methods and tools that &, u, and

enhance the appropriatiorwel-being ———_ i

of research results by the Ru__‘_‘jeam‘f

potential usefs R

Some theoretical models R

try to represent thlS proce Environment (in the broad sense, it

of “passing-on” research includes all living environments)

results and other evidence between academic actigeraettings (policy-making): they depict
processes that can be linear, cyclical or dynanultirdirectional.

There have been attempts to identify the internreiamostly focusing on individuals
occupying key positions. In some instances, suraagsinterviews were used to assess the
needs of different audience©n the other hand,

Highligt ™ 3 only seldom has the act of knowledge-transfer been
Through a set of interrelated work packages, defined as a capacity, associated with a requisite
i el o el et G el set of skills that any of the intermediates can

evidence-based, actionable information and tools
on the health impacts and monetary costs of urban

air pollution in 25 European cities The knowledge-transfer pyramid which is shown in
figure 1, building on a concept proposed by J.
Lavis (Lavis et al. 2006), identifies componentdahhinclude environmental factors that can
influence health and well-being as well as thatty which is concerned (where the policy

acquire through training.

4
5

Ward et al. Journal of Health Services Research & Policy Vol 14 No 3, 2009: 156-164

See for instance the APHEIS report http://www.apheis.org/Apheis3NEW 1.pdf, or the ENHIS report entitled
Assessment of information need for environmental health policy making,




would apply). It also shows simplified levels a¢ fimit of which knowledge-translation can
occur. The Aphekom project focuses on the spacedast decision-support tools (HIA for
instance) and actionable messages.

The term of knowledge brokering has now gained waickeptance and is meant to promote
evidence-based decision-making by somehow linkesgarch and policy-makers. It appears in
the context of health-related issues in the lagev@@en the Government of Canada decided to
fund health services research and build the peadfi&knowledge transfer in the fi8idt is
(knowledge brokering) the human force that makesviedge transfer (the movement of
knowledge from one place or group of people to la@tmore effective

Our approach, which we have named “environmengahiag” with the use of deliberation-
support tools, should be considered as one ofdksilple activities conducive to knowledge
transfer at some stage of the complex scienceidadisterface.

The Aphekom project focuses on messages derivedliealth impact assessments as a
decision-support tool. But should we not invesegdie capture of the messages by target
audiences? How do we define their “actionability”?

« Loss in translation » at the science/decision int erface

Hiahliat n° 4 The efficacy of knowledge transfer is often viewed
B in terms of communication quality, i.e. when a
Pressing gaps remain in stakeholders’ decision does not seem to stand up to what public
ICElEIE ST G D G (eeu ezl i health scientists consider as adequate protection
represented by air pollution in urban areas. . . . . . )
against air pollution. It is attributed to a possib
The integrat.ion of complex scientific evidence into lack of convincing evidence about health impacts,
gt pactasssss e Nt endic) or to their inadequate presentation resulting iorpo
strengthening of communication tools with . . .
stakeholders conducted within Aphekom should understanding by the decision-makers (Annesi-
improve urban health governance and Maesano et al. 2007). We should certainly not
accountability... minimise this aspect. Beyond the decision-makers,
different categories of stakeholders tend to piglon specific issues that may influence their
position (Wallis 2007).

p s of Caoncepts of
indicators stemming Knowledge gap E?or?o?a?;gfe iﬁgﬁramrs
- I il <. axoUmite Operational
orma measuréments as E;u“:spg" the ¥ t:rigia for the
science SRt s ona siakenoers, hat decision
and based on rigorous could rely on specific
and validated contexts or
scientific methods experiences

Figure 2. Basic characteristics of knowledge on each side of the science/policy interface

Representatives of the general public are partilgutaceptive to health impact data, a point that
needs to be considered in the communication fornBatsmostly, the gap which has to be
bridged consists in “transformation” of the knowdedtself, from its formal presentation that
fundamental research produces to an operatioradtmmable set of performance criteria and

6 The Theory and Practice of Knowledge Brokering in Canada’s Health System, 2003: http://www.sandv-

campbell.com/sc/Knowledge Translation files/Theory and Practice e.pdf
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indicators. The use of decision-support tools hgrdcsts is meant to make information more
amenable to policy decisions. In the same pro¢kesnformation can be adapted to local
settings and enriched by local experiences.

Research operates within a long time-frame andcthmgrasts with the needs of the policy
makers that are immediate or short-term. As a gémele, science does not influence the
political agenda. We therefore need to assumelileanitiation of the decision-making process
cannot be controlled. On the other hand we canidenkow to best operate within on-going
processes that have their specific organisatiandvaorks and rules. It is thus important to
distinguish the relatively generic forms used fomenunicating science to policy-makers
(policy-briefs, fact sheets, position papers.s)iraprojects dealing with the “research needs for
policy” that the European Commission promotes, aatioverlooking or minimising their
impact on the science—decision interface. Mostgéhcorrespond to the “push” type of strategy
linking research to policy, and they are led byesgshers (JN Lavis et’al “Pull” strategies

apply to policy-makers' demand for evidence neggdsa decision. The CAFE programme
provides an example (see Box n° 3 for discussidatsautcome). In our case, we subscribe to
complex interactive methods based on extensivécjation and deliberation-support tools.

In all fields of research there is continuous
scientific progress, but at any given time theee ar

Highligt n°® 5

APHEKOM WP7 objective: Identify and prioritise always knowledge gaps that are often regrouped
uncertainties in the assessment of health impacts | under the termuincertainties (Janssen et al.

of air pollution. 2005). Uncertainties encompass a lot of different

R}‘:‘:;’:r'l“es?:":ti:et‘;i‘é’;‘;?;::‘r"‘_t::k'i:te”f;‘éezgh entities, the typology of which has to be studied i

L L depth (Van der Sluijs et al. 2008) in order to
determine what needs to be eventually done to eethem yide infra). Nonetheless, these
knowledge gaps can be considered (or sometimesassagretext) to weaken the
science/decision communication (Michaels & Monfar905). There are historical examples,
such as the chlorofluorocarbon gases (CFCs) andzitvee hole, or the greenhouse effect gases
(GEGs) and climate change, where the uncertairr@afuscience has undoubtedly delayed
decisions. However, in other instances, additidaetors may also come into play.

Box 1. WHO and knowledge transfer

The WHO, has recognised the importance of communication between the producers of information and the users (not only the
policy-makers) in order to improve health. It appears as a core function in the 11th General Program (2006-2015): shaping the
research agenda and stimulating the generation, translation and dissemination of valuable knowledge, alongside with the more
classical: setting norms and standards, and promoting and monitoring their implementation...

Terms like “communication” or “information” have more passive connotations compared to the process underlying the
knowledge brokering activities. Thus, the WHO is a partner of the European project BRIDGE, whose objectives include
“‘Develop and revise a framework to organize the ways — concepts, mechanisms and organizational models — in which new and
existing knowledge can be transferred into policy initiatives, mechanisms and practices;”

Thus, it is important to consider various parantetkat, at a given point in time, may &xéical

for the decision-making process. Above (Figuren® attempted to express the nature of the gap
between science and decision that somehow neduskindged through the activities that fall
under the term of knowledge brokering. If knowledigasfer is a universally acclaimed major
objective in order to promote better evidence-bgs®ity, the various methodologies that have
been described in the literature (not only peereseed articles) present a great diverity

Assessing country-level efforts to link research to action, Bul. of the WHO, vol 84(8): 620-628 (2006).
Deliberative processes, inventory of ressources, National Collaborating Center for Healthy Public Policies, Canada,

o ~
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Environmental learning, coping with complexity thro ugh deliberative processes

It is beyond the scope of the present guidelineliscuss theories about learning through
engagement. While we focus on informing the pohtgking process, which could be limited to
the dissemination of expert knowledge to decisia@kaens, we assume that the environmental
“problem” is more complex and is characterised byautainties. Differences in perspective or
priorities are to be expected between scientigispaticy-makers, among policy intermediaries
such as members of the administration, and allrgteéeple concerned including stakeholders or
the general public. Many different reasons or pples can be put forward as justifications for
the acceptability of a given decision (includingga#ved uncertainties and risks, distribution of
benefits and costs across different constituenigsn society). Principles may be
“irreducible”, i.e. incomparable, in the sense eirly grounded in qualitatively different
considerations, making choices that cannot bedbtrof quantitative trade-offs (i.e. between
benefits and risks).

Thus, interaction with interested parties should be

Highligt n° 6 . . Lo g
- What is the stakeholders' understanding of this included in all activities within the knowledge
knowledge? transfer process. The term “participation” should

- How important are results of Health Impact
Assessments (HIAs) both for all interested parties
(including policymakers)?

- How should public health experts share the
uncertainties in HIAs that may affect decision-

encompass a range of possibilities, from a
restrictive setting (representatives of different
administrations involved in the decision) to a wide
civil society involvement, the final choice
depending on the context. In that sense, thinking i
terms of target audiences (a passive recepto $tatevhich information is tailored to their
needs is insufficient.

The deliberative setting is designed to fosteragjak, allowing participants to freely express
preferences and develop arguments to support chdtdacludesexploration of the issues, co-
construction of the problem and formulating perfanoe criteria to assess the impact of
appropriate actions. The deliberative processiatpties discussing (including lay input) what is
best evidence, its quality but also its relevabgegventually confronting scientific data with
contextual (local) experience.

Whatever the motivations, participatory
evaluation processes are not purely analytic
They are social processes with an inter-
subjective dimension, which opens up the

Deliberative processes as tools for guiding and supporting
Bpolicy making are a subject of growing interest. In the context
of this inventory, “deliberation” is defined as the critical
examination of an issue involving the weighing of reasons for
and against a course of action. Deliberation can involve a

possibility of “emergent” properties. Thus, th
outcome of the deliberation should be policy
relevant (the decision makers can agree to t
into account the conclusions or
recommendations) and tend to improve the
understanding of the various actors (in the
field of the environmental problem) about
their own or alternative views, values and
options expressed by different participants a
well as of those outside of the process.

According to Ortwin Renn, (Renn et al.

single individual, but the deliberative processes under
discussion here involve group deliberation. Thus, the
hobjective is for participants to establish a dialogue and/or
come to a rationally motivated agreement.

Both transformative and social learning theories stress two
interrelated components, i.e.

- 1 Instrumental learning or cognitive enhancement through
the acquisition of new skills or information and knowledge.

- 2 Communicative learning in terms of how a person
approaches a situation or point of view and learns how to
cooperate with others in solving collective problems, including
developing a sense of group solidarity.

October 2009: http://www.ncchpp.ca/docs/Deliberativeln

ventory EN pdf.pdf

12



1995). these include access to information; equal dppéy to participate; openness to
alternative perspectives; an ability to reflectically upon presuppositions and truth claims and
to assess arguments in a systematic manner; agn#ss to accept a derived consensus as valid;
and freedom from manipulation, coercion and contndérested parties with their various
concerns, duties and point of views, all obsemerpret and make judgements about the state of
the environment (at a given scale/territory) asgissible evolutiorRepresentatives of

different interest groups (but also individualg)itenately have different views about what are

the important facts and values.

Our purposas not to bring a solution to the disagreementgéaiiner to highlight them, organise
the information and knowledge that are needed, ke individual judgements, within a
framework that has been agreed on. The improvenfaht understanding of the problem and
the various solutions can be depicted as a “tramsftive” learning which can be visualised
through the output of the different activities tha¢ part of the knowledge-transfer process.

An attempt to provide a comprehensive description o f the science/decision interface

We come now to more formal considerations abouirttegface between knowledge (science)
and practice. The latter can be both at a regyldéwel (evidence-based decision) and in
relevant professional activity (using researchltesn practice: i.e. public health professionals,
practitioners and patients, local authorities...yjufe 3 represents the flow of information
(research results) to different users, restriotetthe field of Health. It is a simplified version
based on a categorisation of producers and usé&rsoafledge of public health research, health
impacts of air quality being an example. It ideetfa central area where knowledge brokering
activities can take place, but does not providedngs as to the type of activities, their relative
power or participation requirements (for instanoelvement of civil society representatives).

Knowledge transfer from research into practice

Figure 3. Knowledge is constantly produced
by research efforts, then processed through
intermediates before it is taken up in the Health system
Health system. In parallel, expert bodies
produce reports and opinions that also join
the circuit. It is generally through Agencies
and paragovernmental organisations that
some form of knowledge finally reaches the
decision-making levels. We assume that

Public Health professionals

. a o ncies and
knowledge brokering activities occur at the paff:w_ rnmental
intersection of these currents. organigations

Knowledge brokering

Public Health Reviews: [ SystemSiEHaws Different levels of Poli
research Publications Policylbriets decision-makers SOy

Fact-sheets

Agencies and
paragovernmental
organigations

Reports

o Fairness And Cor

Thomas Webler (eds), Sprir

Expert Advisory 3
bodies



As a general rule we must assume that knowledgsfeamay occur to some extent provided
that the scientific data:

- Is understandable and convincing

- Covers the needs of the different stakeholder caiteg)

- Corresponds to legitimate, credible and relevaieingific results.

These general considerations all fit with a conoepof a decision which is based on some kind
of “optimal” choice, that can be represented byl along a single axis (cost-benefit analysis
for instance). In this perspective, we need to mnsvhether the discussion on what are
adequate health-protective air quality standatdsriithat representation, i.e. the “optimal
choice” is mainly based on health-related objestive

Indeed, complex environmental problems, such asawipg air quality, involve dealing
simultaneously with several issues, protecting huirealth being only one of them (vide infra).
In these cases, we should consider the issues ahgobf greatest concern to the decision-
maker, such as economic costs versus health pmtebut also orientation of public investment
for infrastructures or interference with other p@s such as energy choices or GEG mitigation.

These imply searching for synergies or operatingmex trade-offs that cannot be mapped on a
single axis basis and that need to become exfligg want to analyse the reasons behind
preferences for a given policy option.

Box 2. Selected teachings from the USA process of establishing a PM standard

It is of course not the purpose here to produce yet another description of the revision of the PM NAAQS in 1994-1997 and its
exemplary outcome. A brief description of the context, as well as a tentative interpretation are given below. We propose to use
a small set of descriptors that can characterise the data available at any given moment in time and others that provide
distinctive features of the decision-making process. We thus propose to use some criteria about the quantity and quality of
data on health impacts, the adequacy of monitoring data and the knowledge about the toxicological basis of health impacts.
For the process, two aspects seem to be critical: a) who initiates the process and drafts the preliminary documents and b) the
extent of public interaction (participation).

During the period from 1994 to 1997 (ending with the EPA proposed rule, see EPA 2006) and the various events of the
subsequent years, including the cases brought to court ending with the final decision by the Supreme court in 2001, a number
of documents allow to reconstitute the disputes within the scientific community as well as the arguments that were used in the
judicial setting (Esworthy 2005). A detailed analysis will be given elsewhere (in preparation). Uncertainties about the scientific
data are the basis of important disagreements on all three criteria proposed above. The evidence on chronic health impacts
relied on just 2, albeit large cohorts (Dockery et al. 1993, Pope et al. 1995), monitoring data were poor (most data on PM» 5

were calculated as opposed to measured) and mechanistic data were considered insufficient (see for instance the panel report
by S Vedal in 1997), although an excellent review published in 1997 suggest the opposite (McClelan 1997). The CASAC
documents, available on the EPA site support similar disagreements among its members.

As for the process, the US setting is unique, since EPA (an independent federal agency with internal capacities and public
health culture initiates the process, drafts the documents that are submitted to peer review by CASAC and public criticism end
proposes the final ruling which has the value of law. This particular point was attacked in court by the American trucks
association. The Supreme court confirmed that the CAA properly delegated legislative power to the EPA.

The state of the art and PM standards revisionasa  case study

The timeline in figure 4 shows a selection of diecis on PM standards, both in the US and in
EU over a period of more than 15 years. Theretailersy differences both at a given point in
time and when considering the evolution over tithes perfectly unclear why almost
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simultaneously Californf4 and the UK adopt quite different standards (inlitkethe value of a
PM. s metric was specifically refuted — EPAQS 2001)tlm basis of what should normally be
the same science. Similarly, the late adoption BWa s standard in the EU and the value chosen
in 2008 cannot be explained only by knowledge gepsipared to that introduced in the US 11
years earlier (see Box n°1 for a brief discussiahg time when the scientific evidence on,2ZM
was much weaker.

Evolution of the PM standards in the USA and in Europe

2001: Validation of

the NAAQS by
1994-1997: Revision of the Supreme court
PM NAAOQS 2002: California 2006: EPA lowers
Intreduction of a PMz‘EE introduces PM3 5 daily PMz:? standard
standard set at 15ug/m standard of 12|.|gJ'r|'|3 to 25pgim’
1996: EU 2001: UK confirms 2008: New EU Air quality,
framework 1999: Daughter PMyg annual intreduction of PM2,5 annual
dire::iit'nre on air directive with PMyg standard of 50pg1‘n13 standard of 25pg/im™, no daily
ua . . LTI .
ey :_‘"‘_d‘_‘s': te Figure 4. Selected major regulatory initiatives in the USA and
imini

progressively until Europe since the early 1990s

2010

As shown by the comparison of the UK and Califordecisions which were taken almost
simultaneously, the same scientific data can leadifferent decisions. In this respect it is
interesting to try to provide some clues:

1) Did the US 1997 decision anticipate knowledge calthempacts?

2) Was the European Commission influenced by condidesaother than health in its
2008 directive?

A number of observations need to be taken into@atco

1) The state of the controversy in the US over th@duction of the PMs standard in
1997 (Vedal 1997)

2) The fact that the EPA was severely criticised lgysbientific community for not
revising the PMs NAAQS following the publication of the WHO 2006idalines
(Rom and Samet 2007)

3) The relative discrepancy between the CAFE conahssand the proposal for the new
air quality directive elaborated by the Commissidnch led to vigorous protest by
European public health specialists in 2006 (ISEEA and ERS scientists, 2006)

4) The context of 1997 might have been unique. The ERMe a very thorough review
of the scientific evidence and also used risk @sseat. It is tempting to attribute some
influence of the CAA amendments of 1990 and mongartantly the publication of the
NRC report on “Science and judgement in risk asses$’ in 1994 (NRC 2004).

10 Ambient air quality standards in California: http://www.arb.ca.qgov/research/aags/pm/pm.htm
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Nonetheless, the observations on controversies@ias each revision process cluster
around similar knowledge gaps or different intetgtiens that go beyond mere
technical points such as taking or not into accowattiral sources of PM (see for
instance the discussion in Esworthy and McCarth3620

Box 3. The CAFE program and the latest EU directive on air quality

The CAFE program was initiated in 2001 by the European Commission as “A Thematic Strategy for Air Quality” (EU CAFE
2001) with the aim of developing a long-term, strategic and integrated policy to protect against the effects of air pollution on
human health and the environment. The program was designed as a process involving stakeholders in the different working
groups, the representatives of the Commission (DG Environment) assisting the sessions and housing the permanent
secretariat.

The program provided the expert phase in the process of the revision of legislative policy on air quality. All groups working
within CAFE had no formal decision-making power. They were meant to assist the Commission on strategic orientations. In the
CAFE work plan it is clearly indicated that the guidance that would emerge from CAFE “needs to be based on an integrated
assessment of a wide range of policy alternatives, taking into account all relevant scientific, technical and political information”.

The program produced several documents, including integrated assessment with the RAINS model, scenario analysis and
cost-benefit analysis (Ammann et al. 2005). An extensive comparison with the USA experience was produced as well as
detailed assessments of effectiveness of policies and measures.

Despite the important efforts, discussions seem to have remained technical and focused on compliance to existing standards,
i.e. those of the first daughter directive of 1999. Recommendations on PM standards were provided in the second position
paper on PM, produced in 2004. This paper draw on the WHO guidelines of 2000 and the abundant literature on health
impacts of PM. Although the recommendations were rather prudent, the introduction of PM2.5 standards to be achieved by
2010 was strongly recommended. A range of values 12-20 pg/m3 for the annual average and 35 pg/ma3 for the daily average
were proposed.

The CAFE documents insist in detail on feasibility, attainability and considerations such as economic costs. The issue of long
range and natural sources is also prominent in the PM overview. Finally, in the 2008 air quality directive, the PM2.5 annual
standard was set at 25g/m3 and there was no daily standard, leading to a less stringent regulation compared to the US
(Brunekreef & Maynard 2008).

Where should we look for uncertainties?

There are several areas where uncertainties may.d8fe focus on just three of them that have
generated discussion and may continue to do so:

1) The list of possible health impacts from air potatis getting longer as new endpoints are
being investigated and studies become more prekdieze are several recent reviews for all
causes mortality (Pope and Dockery 2006) or focesedardiorespiratory impacts
(Simkhovich et al. 2008). But there are also enmgrgines such as reproductive endpoints
and impacts on cognitive functions.

2) The characterisation of complex pollutants, paltiumatter (PM) being the one that has
concentrated much attention. The discussion onighé metric has been going on for a
number of years. There is currently a consensustdbe importance of the PMfraction,
with guidelines on standards proposed by the WH@.ihteresting to note that the coarse
fraction (the one between 10 and 2.5 um in aeradiymdiameter) still retains some interest
due to specific impacts (EPA 2006). On the othexdhthie composition of PM and the
identification of the fraction responsible for hibagffects have fuelled a lot of debate in the
last years.

3) Assessing the exposure of populations is alsoarothect of discussion and a lot of
scientific effort is devoted to improved measuresexposure (McKone et al. 2009).
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All the sources of uncertainties listed above ganhe balance from “wait and see” to

immediate action. Also, as new impacts are addetthéneconomic valuation basis changes, thus
modifying the results of the cost-benefit analyBisally, as science progresses, new questions
prop up. For instance, there is increasing evidémcenpacts of the ultrafine fraction of PM
(Delphino et al. 2005, Pope and Dockery 2006), tvinexjuires important investments in
monitoring. Furthermore, this particulate fractlwas been shown to penetrate through
alternative routes, via the olfactory nerves, gaggienerating unforeseen health effects
(Calderon-Garciduenas et al. 2007).

Now regarding HIAs, as stated in the Gothenburgensus papefiHealth impact assessment
(HIA) is a range of tools and procedures used &eas the impact of a proposed policy, plan or
programme on the health of a population, includmgv those effects are distributed across the
population”. These tools have been developed to facilitate Indsed policy making. And
although HIAs provide simple and convenient quatitie information on health effects per unit
exposuré', there are different sources of uncertainty thay eompromise its validity. And these
uncertainties need to be assessed quantitativdlygaalitatively.

In brief

While controversy within the scientific communityey complex issues such as health effects of
poor air quality is usual, it may interfere withcg®@on-making. For instance, the discussion
around the composition of particles and the ideaifon of components that might be
specifically related to health effects is a loransting debate (Vedal 1997, Kuhlbusch & Cassee
2006, Russel & Brunekreef 2009). Also, as showexipert elicitation panels, even for subjects
of relative consensus, there is a wide range afiops among scientists (Cal EPA 2008).

At any moment, knowledge gaps are inevitable baisitens have to be taken, to protect human
health. Filling the knowledge gaps can be comptodle barrel of the Danaids, meaning that as
some gaps are filled, new ones perpetually appearinstance, although the impact of mobile
sources (traffic-related) pollution has been ackedged for some time, proximity to traffic as a
risk factor is a more recent concern (HEI 2009nigirly, the focus on vulnerable or susceptible
subpopulations has been clearly growing (Johns@r&am 2005), potentially creating new
obligations for air quality regulation.

Knowledge gaps should drive the research policyGNRO04), by determining priorities in a
given field, but care should be taken not to détteeynecessary decisions about standards
requisite to protect public heatth

1 For instance a gain in life expectancy for a given reduction in the target pollutant

A citation of the USA Clean Air Act
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ll. Practical guidelines

The Aphekom deliberation-support process and online tool

Decision makers who draft policies on air pollutienvironmental health and other related
issues need to set priorities in often complex@mments that involve competing political,
economic, health, environmental and social conatders.

To help them find their way through this maze, WBdckage 7 of the Aphekom project
proposes using a deliberation-support process alirteaool that help participants prioritize
their individual needs in group discussions, amhtteach the best common compromise as a
group.

Using this process and tool simplifies and speedsstbn making by clarifying individual
opinions, focusing group discussions on criticahfgand finally bridging differences among
stakeholders from varying backgrounds.

The Aphekom deliberation-support process and ondinkbuilds on the INTEGRAAL method
and the deliberation-support tools developed byREEDS team at UVSQ. It is presented in
more details in the section "Understanding Ker-DST"

On thehttp://aphekom.kertechno.net/ site you can learn more about the process andatabl
how to apply it to your specific needshe French and Brussels case studies are alsalubskcr
online.

Hereafter we describe the background methods withvaxamples.

The general method

The following sections provide guidelines on toasl methods of knowledge transfer and
communication. The methodology, i.e. the INTEGRA®Ethod is summarised in figure 5. It
can be depicted as a wide The INTEGRAAL cycle

problem-solving cycle that
has been previously applie

Formulate the question

to other complex _§f§;";pg§s:§fiffomﬁom Define iterested parties
environmental settings, SUC | on issues solved and Step 1: Identify

persisiting disagreements

as biodiversity, coastal zon
management or sustainable < s
agriaéltu r%- It must be  commenicate o
considered as an an iterati ' /
collaborative effort which
allows at each step to go T
back and redefine or Participants justfy their S Step 3:
restructure or Change the choices, propose indicators Evaluate b Represent
representation of the
problem before returning to

the subsequent steps. Figure 5. A schematic representation of
the 5 steps of the INTEGRAAL cycle, with
the associated activities at each phase.

Discussiselect policy
options
Choose performance criteria

Finalise the Matrix
Prepare for deliberation
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The Deliberation Matrix Figure 6. The 3 axes of the deliberation matrix which have to be

In the face of complexity and construpted for the assessment/deliberation. Actors refer to stakeholder
requirements for collective action, a —

pragmatic evaluation approach woul
be to frame the “social choice” as a
multi-stakeholder deliberation about
the merits and demerits of policy
alternatives. We have developed a
three-dimensional framework, referr
to as “The Deliberation Matrix”, the
axes corresponding to:

— An adequate representation of the W (e PR e L
spectrum of interested partiexiors) T 1 e

involved in (or having an influence o ccording to performance

a policy elaboration process; {Enjsus] | criteria (issues)

— A small number opolicy measures,

expressed also as scenarios or “possible futures”;

— A defined spectrum gder formance criteria for the evaluation, that can be understood as

governance issues in the deliberation processyicayall potential impacts (expected or
undesirable) of the policy options.

B Wi Policy options
: @ or scenarios

The purpose of the Matrix is to reveal differenimpns of participants, at some stage of a
decision-making process, in an easy to visualisg Warovides the framework for organising
accessible data, information needs and judgeméstvaral levels. For a policy problem at a
relevant scale, it is proposed that each parti¢iphould offer a judgemeiisatisfactory, poor,
intolerable...) of eachption in relation to eacperformance (or governance) issue. The
“participatory” process proceeds through the stestep cycle (see Figure 5), including the co-
construction of the Matrix itself. The hypothesehind our framework is that, as the multiple
perspectives are brought to bear on a common grdled the various tensions, uncertainty and
dissent (amongst scientists, policy-makers or c@diety representatives) can be articulated and
explored in a structured way.

Three levels of precision are offered to partictgan
1) Colour the cell,
2) Add a comment to support the colour choice,

3) Justify the choice through the use of indicafthsir choice is dealt with in a later
section).
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Once completed, the Matrix can provide the backggdor further discussion or can serve to
relay messages (on consensual or controversiat@$pe

Figure 7. The matrix computer
interface, showing 4 different actors'
choices for a given scenario, according
to 4 performance issues. As can be
seen, votes differ from one position to
another and from actor to actor.

Navigation

Actor

This cell presents The majority of Stakeholders Mixed judgements For actor 1,

the judgement of actors expressed  have chosen are provided for the indicator 1 is the
actor 1 on negative 3 indicators 3 indicators most powerful
performance issue  judgements for

4 for scenario 1 this cell

(cercled in red)
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Defining the performance issues related to air qual

Figure 8. Tentative representation of the
space where performance criteria for air
quality management options requisite to
protect health and well-being can be selected.
Different strategies can be followed for
defining performance criteria.

1) The efforts can proceed outwards,
searching for legal and moral principles that
are somehow linked to air quality management
(economic development, energy saving,

ity

Defining performance criteria for the assessment

Social

.3

Creating sub-categories and
determinants starting from
broad sustainability issues

Air quality

Institutional/political

/

equity...). 2) Itis also possible to construct lists
of potential subdivisions of broad sustainability
issues (social, economy, environment...).

Health and well-being
Searching for political priorities
related to air quality and relevant to
the territory of interest (mobility,
environmental and social equity,
biodiversity, energy-saving...)
Environment

/

Economy

Air quality management may impact different sectaish contradictory effects. The

participants may privilege one or the other, besthareas of dispute often remain implicit (vide
infra). It is thus extremely important to list #tle relevant issues before hand (as part of st2p n°
= structure of the problem).

Health impacts are central, but quality of life nemcompass other nuisances such as noise and
aspects related to the urban structure. Econonpaats, which can be negative: i.e. cost of
measures, or positive: i.e. attractivity of a cledy, form another dimension. Additional aspects
can include environmental (non human) impacts, sisctihose on ecosystems, energy-related
issues or sustainable mobility. Social issues temlze of great concern, especially when
principles like equity are put forward in the Plamkis has to do with the unequal distribution of
poor air quality and our ability to respect cleanséandards everywhere, including socio-
economically disadvantaged neighbourhoods. An alsvproblem arises in situations of
proximity to traffic, for which solutions are madifficult.

The complete list of issues initially proposedhe French case study, as well as the final set that

was used in the subsequent step are shown in TaBlerformance issues are context sensitive.
Stakeholders can also contribute with relevanttigpyropose their reformulation.

21



Table 1. List of issues discussed with stakeholders and included in the two versions of the assessment

interviews
.Health They are the main focus of the Action Plans Kept as such in the final
Impacts and comprise all known pathologies assessment form.
associated with poor air quality, both acute
ﬁ and chronic.
Well-being | | ogical consequence of the perception of air | Although it was proposed to fuse
Az quality and how it affects aspects of everyday | with health impacts, the
N\, ! N . A > .
'\?j' life. 'I_'hey r_namly include esthetic Q|st|nct|0n was maintained in the
considerations (landscape) or access to final version because of the
M\ services, etc. Noise exposure tends to be probable different perception.
expressed through this category.
Social issues | These issues were introduced in terms of In the final version of the
environmental equity. The preamble of the assessment table it was renamed
Action Plan itself highlights this principle as to social equity, with a more
° one of its pillars. This was clearly a point of restricted definition.
A A controversy and provoked animated debate
during the interviews or the focus groups.
Housing In the lle-de-France region there is an This was considered as too far

important deficit in housing which is
considered to affect all aspects of
development or welfare and pulling the prices
upwards. Thus, regional planifications,
especially on urban planning and land use
have to take this problem into account.

from air quality preoccupations
and was excluded from the final
version.

Economic Creation of economic activity, business Although some discussions
ISsues location, type of activity, all influence occurred on the distinction
. pressures on infrastructures and urban between economic activity,
development and thus, have important potentially negatively influenced
{\‘ consequences on pollutant emissions. by strict emission control and the
economic attractivity of a cleaner
air city, this was kept in its simple
synthetic definition.
Mobility This is a central issue in the French Air Despite its importance, all
Quality legislation and is the object of a aspects of mobility can be
—= specific planification that has to be compatible | expressed through well-being,
85

v v ¥

with the objectives of the Air Quality Action
Plan. It targets the length, the duration and the
number of movements (in particular for
commuters) throughout the area of interest.

economic and energy issues.
Thus it was considered redundant
and excluded from the final
version.

Environmental

Beside the health impacts, air pollution has

These rather consensual

Impacts other detrimental environmental effects, questions were considered as
especially on ecosystems (water and soil) and | non essential for the simplified
agricultural productivity (i.e. through the ozone | version.
concentrations). The Action Plans have a
specific chapter on these issues.

Energy Reducing energy consumption is a central The fact that climate change

consumption | target for all policies, with an obvious relation | mitigation and air quality

to reduction of greenhouse-effect gases
(GEG). Pollutant and GEG reductions
generally go in parallel, but there are some
fields of contradiction (agricultural fuels and
energy production from wood for instance).

management operate at different
scales (the latter can have very
localised consequences), was the
reason for keeping it in the final
version.
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Box 4 Lessons from the French local case study

The case study was conducted within the process of the revision of the lle-de-France Regional Air Quality Plan which was
initiated by the Regional Council in 2006. It was carried out as a large participatory process including more than 150 people
participating in 6 working groups and a consultative committee. At the end of the first round, a provisional document was
published on the Internet for public comments. Four thematic round tables were also organised.

In this case study, three of the five steps of the INTEGRAAL method were partially accomplished (steps 2 to 4), providing
interesting insight in different stakeholders' perspectives. It must be stressed that the question here is not how to lower the
standard values for key pollutants, but rather how to achieve compliance with existing ones, notwithstanding their lack of
ambition in terms of health protection.

The generic methodology and its application to the case study are developed in Appendix A. The interviews of the
participants in the decision-making process were conducted after the Action plan was elaborated.

During presentations, a criticism was expressedumrthe method for choosing the
performance issues seemed difficult to generaliberefore, a different approach was adopted

in theBrussels case-study. Performance categories, covering basic sustdityabsues

(economic, social, environmental, health and qualitife) were initially provided, with some
examples of sub-categories. The construction ofahke was achieved through discussion.
Examples of finalised tables are shown below. T#h@ioinnovations were tested successfully.

1) Specific determinants were agreed on by thegi@ants, in order to define more precisely the
sub-categories; 2) each table heading was forntukge question which renders the judgements
more straightforward.

The tables can be easily transposed to many sihgtsuch as urban planning and land-use. All
formulations have to be carefully scrutinised toidwequivocal situations. Using the
determinants should normally lead to judgementsreféect true differences in opinion rather
than misunderstanding. For Tables 3 and 4 we hiaNdidghted the changes that were introduced
by the focus group, before the assessment.

Table 2. Do the proposed policies favour economic development?

Sub-category Specific determinants check

Income/economic development
Distribution of wealth

Creation of Benefits to the local or regional communities
wealth

Technological development (household/family, commercial, industrial,
agricultural, infrastructures and medical)

Accessibility to infrastructures, services and resources

Creation (or destruction) of jobs

Employement

opportunities Jobs available to local population

Diversity of employment opportunities

For the population that works or lives nearby
For tourism

For business

Economic
attractivity

23



Table 3. Do the proposed policies have impacts on equity and social aspects favouring health
and quality of life?

Will there be impacts on equity and social aspects?

Sub-category Specific determinants Check
Aged over 64
Vulnerable and socially unfavoured | Children, pregnant women
groups People suffering from pre-existing pathologies (for instance respiratory problems)
Socially or economically unfavoured populations
Extra-cost of clean technology
Equitable access to measures and | Spatial distribution of impacts of the measures
services Accompanying measures

Accessibility to knowledge

Proximity to traffic (quantification of the exposed population)

Environmental justice Persistence of "hot" spots (special focus on areas of over- or multiple exposures)
Equitable distribution of nuisances

Change of agricultural production modes

Impacts on land-use and price

Distant consequences

Table 4. Do the proposed policies influence favourably health and quality of life?
Do the measures favour Health and Quality of life?

Sub-category Specific determinants Check
Concentrations of harmful pollutants
Noise level (co exposure)

Vegetalimineral balance (heat risk)
Accessibility of open spaces in the vicinity
Public transport/mobility modes

Housing typology

Physical activity

Freedom to chose (for instance opening
windows, mobility mode)

Stress, well-being (physical and mental)

Impacts on living environments

(physical)

Attractivity of the living
environments

Individual aspects

Filling the assessment table

The participatory processes, whether they are dinkehe decision-making process, as is the
case for the lle-de-France Action Plan or remairelyuadvisory, are generally conducted so
than they can produce consensus. Areas of consypasd dispute tend to remain implicit, with
simple influences on the wording of the recommeindat

Ways have to be defined to allow all divergenceseoome explicit if we want to have a correct
assessment of the proposed policy options. Onetovegveal areas of disagreement is to assess
the feasibility and efficacy of each option agaihst different issues that have to be listed and
accepted by the participants beforehand. Thesdaatares (i.e. feasibility and efficacy) may be
influenced by several conditions, including regoitgitcontext, administrative culture or political
priorities.

After consensus is reached on the headings (lim@salumns) of the assessment table each
participant has to provide his judgement for eaglh(cecommendation versus performance
issue). A colour code has been agreed on previously

Favourable Marginal Ambiguous Negative Do not know Not concerned
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Individual interviews can be conducted with pagasts who have given their consent.
Explanations are provided in the beginning of titeriview, then each person can fill the table
and provide also comments relative to (or in suppbrhis judgements. In the French case study
(a table of 6x7), interviews lasted more than 2reoA simplified 3-colour scale was used,
ambiguous and negative being fused together.

The alternative method is using a focus group. Thisore appropriate when the deliberation
phase just follows the construction of the assesstable, as was the case in Brussels. A 5 hour
meeting was planned with roughly 30 minutes forittieductory presentation, 3 hours to build
the assessment table and approximately one anidi lzolies to fill the table. It must be stressed
that the construction and representation phasesme@aat to be collectiviesflexive exercises. On
the other hand, judgements are individual
(although they can evolve in time) and are
only discussed after handing in the fully
completed table.

Box 5. Multi-criteria assessment of three measures included
in the Integrated Air-Climate and Energy Plan of the Brussels
region

- Agrofuels (measures n°® 2 and 8 of the chapter on transport):
support the improvement of the environmental performance of

From Figure 9 it can be seen that there is
considerable heterogeneity in the
judgements of the different participants.

However, it is also apparent that different
options obtain variable scores and that thg
equity issue concentrates a high proportig
of negative judgements (see also the Box
no 4 on messages from the French case

vehicles (pages 67-69/184) and manage the delivery of goods for
the population of Brussels (pages 75-76/184)

- Types of vehicles (measures n° 2 and 8 of the chapter on
transport): support the improvement of the environmental
performance of vehicles (pages 67-69/184) and manage the
~delivery of goods for the population of Brussels (pages 75-
r{6/184)

- Low emission zones (measure n° 4 of the chapter on transport):
reexamine the road capacities in the light of environmental

objectives, define low emission zones (pages 71/184)

study).

The completed assessment table obtained in Bruss&t®wn below (Table 5). Note the
additional performance category on institutiongdesds (vide infra). The measure on agrofuels
rated poorly (dominant red and orange judgememtsipared to low emission zones (green and
yellow are dominant). For some sub-categories,gatents are rather uniform (values differing
by 1,i.e.-1and 0 or 0 and 1), whereas for otaéfour types of judgement appear on the same
line (for instance low emission zones and vulneraldeprived sub groups), suggesting
possible misunderstandings. This can be providethfsubsequent steps.
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Table 5. Brussels case study completed assessment sheet

Performance issue sub-categories Options
Agrofuels Types of vehicles Low emission zones

Vulnerable or deprived sub
groups

: : Equitable access to measures | )
Equity and social aspects | gnd services ofo 1 [RoN 1 [NE 1 1

Environmental justice o[ e el « [To] + |8
Distant consequences
Creation of wealth 1 [
Economic development Job opportunities |

Economic aftractivity ofealof e
Impacts on living environments | 8 | &

oo |0l o|ofjo|o]+]0| O Ll 1

1

1

a|a] =] -] - [

= - Jall=le] -

o
1
1
1
1
1

e - | -

Attractivity of the living
environment
Individual aspects o ejolofe
Equilibrium of the Direct impacts i AE
environment Indirect impacts o 7
Incomplete responsibility 1 1

Current strategies and political
priorities

Implementation success HR [ 1] o|wm|o e N |8 1

Refinements can emerge during the activities, ssdme improvements in selecting
performance issues.

=
=
o
=
=
=
o

Health and quality of life

a |« BEH -
e | - |e|a
allfal - | -
Y
C3

Institutional aspects 1 1] oo lole| 1] 1 [ £ %

In the French case study we collected more tharch@timents. After an analysis of their
content, almost 90% of them belonged to two categoskills/training/information and
institutional/political issues (regulatory contesgsponsibilities distributed over different
administrations or authorities, but also politipabrities). Following this finding, institutional
issues were discussed and finally integrated irafisessment table during the Brussels meeting.

Building a second matrix based on the conclusidriseofirst deliberation can be useful. Results
can also be restituted in a follow-up meeting. kalsolution can be envisaged, such as putting
the results on the Internet and have participamnsneent in a forum (see our online version of
the tool http://aphekom.kertechno.npet/

Justifying the judgement with indicators

The deliberation framework highlights informatia@yuirements for, on one hand representing
the situation and its possible evolution (via fustance a set of scenarios) and, on the other hand,
making judgements about the present and eventugilye situations (via for instance a set of
indicators). The judgements expressed throughehbetation matrix can be supported through
the use of indicators, selected from a predetentliseor proposed by each participant. To our
knowledge there is no indicator list specificalydaessing air quality. A list was compiled
following a review of the literature on environmahhealth or quality of life indicators (R.
Lawrence, WHO).

The steps of indicator selection are shown in tébl&hich should be read in the following way:

1) Identification of the cell (performance issue=egugolicy option=develop Public
transport) and the actor's judgement (here “liniitgdllow);

2) List the most relevant indicators (i.e. those omcllare based current and future states of
the air quality and that should provide a justifica of the judgement) and provide the
estimated tendency;
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3) Qualify the tendency in agreement with the synthetilgement and give a relative
weight to each indicator. Comments can also beigeovat each step.

The example seems perfectly coherent, the propadesh is not believed to improve
sufficiently the accessibility of public transpddistance from home to stop/station), diminish
the time to work or reduce significantly the popigla living close to traffic. The estimated
changes appear in step 2, together with correspgraimments. Step 3 includes the colour
ratings and relative weights for 3 of the 4 indacatproposed to justify the judgement on how
this policy option performs against equity issues.

Table 6. Indicators in support of the judgements in the Deliberation Matrix

Identification of the cell 4
Participant: NGO m> e e 106
Issue: Equity G
Scenario (Recommendation of the Action Plan):
n° 18 Public transport

ter

STEP1: STEP2: STEP 3 :
List the indicators that you feel  |Estimate its expected Qualify the tendency in agreement with your judgement.
are appropriate for the selected  |tendency according tothe | vy, can provide a relative weight for each indicator for the given scenario/issue
issue. scenario to be assessed. couple.
o Judgement
Indicators Tendency Comments tick a box) Weight Comments {optional)
i 5 Al AN > foptional) n - Not %)
{maximum 5 par cellule) Fair Limited soplicaiis (%)
1 Distance to stop/station No change ‘ 30% It will improve for some
2 Pqpulauon in proximity to No change At least for hot 50% Action |nspfﬁcrent to ret‘juce‘
trafic spots exposure in the worst situations
: Probably not = The less privileged have little
3 Time to work Decrease enough 20% chice
. Some
4 Price of property (or rent) 7 indication of
£ social situation | 3 ] i -
5

For practical information on the deliberation-sugigmocess and tool and how it works; to learn
more about the French and Brussels case studi@éspameate your own deliberative forum,
please visit our Web sitehttp://aphekom.kertechno.net/
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. Selected views of the Deliberation Matrix

|Figure 9. Different views of the Deliberation The different panels represent : the aggregation of all
Matrix obtained through interviews of judgements (top), a focus on health (middle right) or
participants to the French case-study social issues (middle left) and the recommendations on

land use (lower left) or public transportation (lower
right).

Only the aggregate results are shown for the global
matrix, for purpose of clarity. Although the global
judgement can be estimated by the number of green or
red cases, we have established a colour scale that
takes into account all the proportions, providing a
dominant colour and a partial filing of the circles,
corresponding to the strength of the judgement. A
similar code is applied to the aggregate results on the
edges of the matrix, which provide a global
appreciation of each recommendation (z-axis), actor
(x-axis) or issue (y-axis). Thus, social issues get a
partial red rating (poor), recommendation n° 5 (urban
planning) gets a medium rating (partial yellow), while
most actors provide a globaly favourable opinion of
the Action Plan (partial green).




lll. Qualitative assessment of uncertainties in the health
Impact assessment process in Aphekom

The objective of the Aphekom project is to imprév®wledge and communication of the
relationship between urban air pollution and hefdtidecision making in Europe. Besides
epidemiological and economic tools, the projecsubke health impact assessment (HIA)
method, a multi-step process that “combines datpopulation exposure with information on
concentration-response functions derived from epidigical studies to estimate the extent of
health effects expected to result from the exposutke hazardous pollutants in the population”
(Health impact Assessment of Air pollution in the @VEuropean RegigWHO/ECEH

Technical Report, 2001.

HIA consists mainly of five main steps:

» specify the concentration-response functions (eéerivom epidemiological studies)

» specify exposure (which pollutants to be studied)

» define the appropriate health endpoints (for exampimber of deaths or hospital
admissions for respiratory diseases)

» derive population baseline frequency measuresdaltin outcomes in the target
population

» calculate the number of attributable cases, thesyafdife lost or the gain in life
expectancy in the target population for pre-defiseeharios of reduction in the pollutant
levels.

To ensure transferability of the chosen CRF tatéinget population, the health data and
exposure metric has to be as close as possibt®se used in the reference epidemiological
study (see Aphekom WP5 Delivrable D5amwvw.aphekom.orq)

The following figure illustrates the HIA process:

HIA model

Adapted from Kiinzli, Kaiser, Medina et al, Lancet 2000; 356: 795 - 801

Mortality
Incidence/prevalence CRF
a /
Scenarios Attributable cases

»
>

Reference level PM , ¢ PM, 5

Figure 10. Simple graphical representation of the HIA calculation, using pollutant observed annual
mean and a CRF derived from the literature
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Guidelines for a qualitative assessment of uncertai nties in the HIA process

HIA tools have been developed to facilitate hedafkiised policy making. And although HIAs
provide simple and convenient quantitative infoiioraton health effects per unit exposiire
each step of the HIA process has inherent uncédairf-or instance, uncertainties in:

» the choice of the CRFs based on a range of exispidgmiological studies,

» the sources for health endpoints (death certifssab®spital admissions, ad hoc
surveys, etc.)

* the metrics of exposure (particulate matter smalan 10 or 2.5 micrograms per
cubic meter (PNb, PM,.5), proximity to traffic, etc.)

Expert elicitation has been used by scientistssess uncertainties in the CRFs and to inform
HIAs (Kinney et al 2010, COMEAP 2009) but sciergtigtho carry out HIAs have a perception
of these uncertainties that may differ from thaotifer interested parties in NGOs or policy-
making institutions, who don’t carry out HIAs andhevhave less basic knowledge on them.

Scientists often use complex mathematical analysgsarameters expressed in numbers. They
can apply variability, sensitivity or propagatiohesror models. However, underlying
assumptions cannot be assessed in the same walyesafbre shared with stakeholders, in a
situation where even the meaning of the terms iclear enough.

The differences in perception by different stakdlod are poorly researched and may provide
interesting learnings which is why we explored algative uncertainty assessment in our
project.

Objective

The purpose of this exercise is to allow publiclthe@H) scientists (providers of knowledge) as
well other stakeholders like yourself (users of\lealge) to provide synthetic qualitative
judgments on uncertainties related to each comparfe¢he HIA process.

With these guidelines what we are aiming at is baw

» First, provide a common picture representing thaiop of one group of stakeholders at a
time (for instance NGOs) on HIA uncertainties, bish the degree of heterogeneity within
the group and identify areas where understandinggigficient,

* Then compare the opinions of different groupstakasholders with those of the PH
scientists, collected with similar tools,

* And to identify critical issues affecting the desismaking process, i.e. those uncertainties
that are simultaneously considered high and beiglgyhrelevant in the decision-making
process. This will help us improve knowledge anchgwnication for specific aspects of the
health impacts of air pollution.

Method

The qualitative assessment uses predefined cagsgasgpired from the pedigree analysis which
refers to the production of information and therses of the uncertainties arising in the process.

13 For instance a gain in life expectancy for a given reduction in the target pollutant
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This is part of the NUSAP method developed by Fuitp and Ravetz (1996). The proposed
categories refer to measures (exposure and heshil o assumptions (methodological issues or
theoretical understanding). To these we addedyoheplications (relevance for policy-making).

A standard set of definitions for these categdsgwovided in the box below.
Box 6. Pre-defined categories inspired from the theory of pedigree analysis (Funtowicz, S.0., Ravetz, J.R., 1990)

Measures:

Proxy: When it is difficult to obtain direct measurements the proxy element refers to how good or close a measure is to the
actual measure about which information is sought.

Empirical basis: refers to the degree to which direct observation are used to estimate the variable — measures determined by
indirect methods such as models or surveys will score lower than directly observed ones.

Assumptions:

Theoretical understanding: refers to the quality of the theories upon which the assessments are based. A well-established
theory will score a higher level than a less established and validated one.

Methodological rigour: refers to the norms applied by peers in the different discipline to collect, check and revise the
measures used for the assessments. When the methods used for measuring and processing measures are well established
the score would be higher than when they are untested or unreliable.

Validation: degree to which measures are cross-checked against independent sources. Often independent data for the same
variable over the same time period are not available and other sets must be used. The more indirect or incomplete the
validation, the lower the score will be.

Policy implications:

Relevance for policy-makings: the element may be relevant in the decision making process or may not. The more it is
considered to be relevant the higher the score will be. It is probable that the “do not know” or “not applicable” categories will
be used for some of the variables.

We need to stress that the intention of the exeifisisiot to collect expert opinions, but synthetic
judgements, according to each participant's unaledstg of the problem. In order to apply this
method in other fields, some knowledge of the NUS#dthod and the principles of the
pedigree analysis are necessary. Theoretical aanagidns can be found in the original Ravets
and Funtowicz or in Vand der Sluijs et al. publicas.

Constructing the assessment table

The process of constructing the assessment tahtelsgous to the previous examples using the
Deliberation Matrix. The options to be assessestead of scenarios or policies, are the key
parameters of HIA.

In our example, these and the following steps weréormed by exchanges among the
Aphekom work package leaders, since two tables elatsorated for two different applications
of HIA in WP4 and WP5. Two consensus tables weoelpeed for scientists (see example of
consensus table in Table 7), each column and Badihg expressed as a question. Then,
guestions were formulated for each cell with thent of clarity.

14 ) . o . . . .
Funtowicz, S.0O., Ravetz, J.R., 1990. Uncertainty and Quality in Science for Policy. Kluwer Academic Publishers,

Dordrecht.
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Table 7: Structure and contents of the first assessment table, as decided by WP5

Aphekom centre:
Please indicate your city and
name

Aphekom uncertainty analysis of the association between chronic exposure to PM2.5 and mortality (WP5)

Uncertainty

table

MEASURES

ASSUMPTIONS

POLICY IMPLICATIONS

Proxy

Empirical basis

Theoretical understanding

HIA assessed
(What are we specifically
ing?)

Is the component a direct (as
opposed to a surrogate)
measure of the value it should
represent?

What is the strength of the
empirical evidence?

How much consensus is there
on the methodology to develop
(or apply to HIA) the
component?

Methodological rigor

Validation

Is the component a golden
standard or are there
alternative options?

Has the component been
confirmed in local or
regional conditions or is
there inference from
situations in different
settings?

How does the uncertainty level
of the component influence the
decision on management of air
quality?

CRF coefficient (PM2.5 and
all-cause mortality, ACS
study Pope et al, 2002)

Transferability?
Surrogate of exposure?

Quality and completeness of the
epidemiological study
(data and methods)?

Causality? Mechanistic plausibility?

How much consensus exists on the
selected CRF?

If other CRFs suggested, why?
Sensitivity of results to
alternative CRFs?

Reproductibility of CRFs?
Other concerns?

Confidence of policy-makers in the
chosen CRFs?

Health Data (All-cause
mortality)

Proximity with true value?
Other concerns?

Quality of the health data?

How much consensus on the health
indicator?

Sensitivity of results to alternative
health indicators?

Reproductibilty of health data?
Other concerns?

Confidence of policy-makers in the
chosen health indicator?

Exposure metric (PM2.5)

Proximity with true value?
Other concerns?

Quality and representativeness of
estimations?

How much consensus on the method
for estimation of exposure?
How specific are the effects

attributed to the pollutant (for
instance role of size, composition)
and what impact could that have on
HIA?

Sensitivity of results to alternative
exposure metrics?
Variability of RRs when more
precise metrics are used?

Reproductibility of exposure
metrics?
Other concerns?

Confidence of policy-makers in the
chosen exposure metrics?
PM2.5 source-related uncertainties
(for instance which composition?)
and their impact on options for
regulation?

Expression of HIA findings
(in terms of reduction of the
number of deaths for a

not applicable

not applicable

How much consensus on the chosen
metric?

Alternative metrics?

Reproductilty at the loacl and
regional levels?

Understanding and interest of the
metric for communication with policy

Relevance for policy-making

certain decrease in PM2.5
levels)

Other concerns? makers

Converting the table into a guestionnaire

Filling directly the table proved to be a difficalkercise for non-scientists. Thus, it may be
useful to convert it into a more classical questaire form, leaving plenty of space for
comments, suggestions or questions. In our exaatigllee questions from the column and line
headings, as well as those in the cells were rejextion the sheets, as shown in Figure 11.

Header of the questionnaire Questionnaire WP5

E‘ﬁalmf assessment of HIA components in the association between chronic exposure to PM2.5 and all cause
mortality

.Choosing the concantrationresponss function (CRF) expresssd as & relative risk (RR) to quantify the heaith impact (all cause mortaity)
due to chrbnic exposure to PM2.5.

ACS study “Lung Ganoer, Cardiopulmanary Mortalty, and Long-term Exposure to Fine Particulate Air
s !li PhD Richard T. Bumett, PhD‘ Michael J. Thun, MD; Eugenia E. Calle, PhiD; Daniel Krewski, PhD; Kazuhiko
um‘nn ScD in The .}auma!o! the Amerncan Medical Assoaaﬁun Vol 267 Na. 8, March 2002 pp.1132-1141

The choskn CRF coms
Pallution’C. Arden Po
Ito, PhDJ George D.

Ao coreres
Pl inccate your oty and

0 PVIZS and mortity (WFS)

Uncortalnty assess mant Gt
ASSU

POLICY IMPLICATION.

Doy Ermpurcal barss Thooretoal unaamtandng oI A Valdmwaen Fslranen or poicy rarg
Was the component Geen
is the @ direct {as How much consensus is  there lcanfirmed in local or [How does the uncertainty level

opposea ta a aurrogste) Wnat in the strength af the  [on the mathodalogy to deveio | 1P compenent a golden  |L Gl o dnions ar s ot the component Influence the

resme:
.
vt
e )
Wﬂ).smﬁ

s mortality, ACS.

measure of the vatue it shoute fempirical ior apply to HEA) the thore inforence from fsecision an managoment of mir
reprosont? companont 7 s, opfinEag: |situstions in differont byeativy?
a. In your opinion is the RR from the ACS study transferable/representative’ to different
T‘:;;;;,?\\ b et situations?
stucty Pope ot ai, 2002) Frecrpete. gl eedem '.fr.)l Judgement (choose what fits best) Commentary or justification of your choice
e = || Hign transferability
ooy Otes concarna® N Awerage transferability

|| Low transferability
Lowest transferability/
Do not know

\xlk—___)j)/

Figure 11. The questionnaire is
constructed using all the data from the
assessment table: the title of the table
becomes the title of the questionnaire,
the sections represent the heading of the |2
lines and the cell contents become a—
individual questions that have to be 3
rated.

“b. Are the Pope et al. study findings reliable (in terms of quality and completeness of data,
methods, causality, plausibility)?

Judgement (choose what fits best) Commentary or justification of your cholce

I | High reliability of study findings
Awverage reliability of study findings
Low reliability of study findings

Lowest reliability of study findings

This refers o the possibility fo apply the RR to different areas or local seftings

Body of the questionnaire

HIA is not in the field of expertise of all parfpants (especially stakeholders) and it is difficult
to provide answers to some of the questions aska&tdn our example the purpose of the survey
was also to identify information needs, therefdre@mments on the inability to provide a

judgement on uncertainty, such as the lack of gpmate information or any other reason, were
assessed.
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Instructions on how to fill the questionnaire

Completing the uncertainty questionnaire shouldreerstood as a relatively intuitive exercise.
The questionnaire contains each component of tletblbe assessed, organized by section (one
for each component) and including a series of gecsic questions on uncertainties regarding
measures, assumptions and policy implications.

The two step process to fill the questionnairesiolows:

1. 1) One needs ttick the box that represents the best choice for each questian.
boxes correspond to the colour scale provided hdlow a four category scale and
should reflect the judgement on the level of uraiety for each component of the HIA
process being assessed. The fifth correspondsdmtiDknow”.

2. Justifying the choice: what is the critical element that is lacking imler to give an
answer?This is important particularly if the “Do not knéwption is chosen.
Comments in the box are crucial for our analysisanee they will allow to obtain
information on the range of uncertainties that gaaftticipant faces, for each
component of the HIA process

Examples of answers to the full questionnaire inBAfPAppendix C, for WP 4 in Appendix D.

Colour code to apply to the knowledge quality/uncer tainty assessment table

Lowest quality Low quality Average quality High quality Do not know
or or or or
Highest uncertainty  High uncertainty Average Low uncertainty
uncertainty

Preliminary learnings from our questionnaires

Providers of knowledge (experts in the field), htweeach some kind of agreement on the
structure (that is the questions asked) and oretiivegs. Our preliminary analysis showed some
dispersion in the experts’ opinions that could state discussion among them.

Questionnaires from stakeholders showed that tderstanding of the HIA process needed
improvement (more than 50% unanswered questioh®) cdlumn that specifically addressed
the impact on decision-making was intended to gl®wunsight on the weight attributed to the
HIA components. It did not meet with the expectattome since many people chose the “do
not know” option.

Thus, the method that we propose is but a stegytléc process, progressively bridging the gap
between scientist and non-scientists.
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Conclusions

Seeking synergies and alliances

In a context where there is wide recognition ofihgency to adopt climate change mitigation
measures, we need to take advantage of the sysavgieactions on both greenhouse-effect
gas and pollutant emissions. Of course the scadd gfuality management is more local
compared to climate change, which has to be intediia the discussion (again the proximity
to traffic issue).

It seems clear that there is scope for an objedtiii@nce with city authorities and urban
planners in order to seek coherence in regulatimgsons from mobile (i.e. traffic) and other
sources (residential heating for instance). Thefiudled INTEGAIR project produced a
Guide for Cities that provides a number of intdngssolutions which properly implemented
will have beneficial effects on air quality. It seg particularly useful to seek collaboration
and urge urban planners to introduce health impnarg-related objectives in their own
actions.

Citizens are also very receptive to environmerdtesl health impacts. Poor air quality ranks
very high in all surveys among public preoccupatidn a yet unpublished survey in France
that focused on perception of the effects of praino traffic, people tended to complain
more about the noise than the air pollution (L. Gspersonal communication). This clearly
confirms the interest of including aspects of gyadf life as well as health.

Less synergistic, not to say antagonistic, asgente also to be treated. In our literature
review, as well as in discussions about other arggoase studies, there is a diversity of
approaches (van Breugel et al. 2005).
Authorities that deal with traffic
regulation tend to favour anti-congestion
measures, that is improving traffic flow
(bypasses, traffic management, speed
limitations) as opposed to more structural
(environmental) actions that are intended

Aphekom provides answers

— How many people in Aphekom cities live next to traffic pollution
/ How does this vary across the different cities?

- How many chronic and associated acute diseases could be
avoided among the Aphekom city population if less people were
exposed to traffic pollution?

— What would be the health benefits of reducing air pollution

levels in the Aphekom cities?

— What would be the associated health-related monetary
benefits?

— Are there any initiatives which were taken in Aphekom cities
that improved air quality?

— What are the health impacts and related monetary value of an
implemented policy in air pollution in Aphekom cities?

— How to deal with uncertainties in the decision-making chain?

— By exploring connexions (air quality as a cross-cutting issue) in
the process of the elaboration of Air Quality Action Plans can we:

- Better integrate scientific input in the needs of

interested parties

- Highlight areas of dissent?

- Improve the decision by deliberating on the

feasibility and the efficacy of the proposed

options?

to reduce pollutant emissions (taxation or
low emission zones). The same can occur
with certain technical measures that may
have marginal influence on air quality.
Assessment of the introduction of more
recent type of measures such as low
emission zones are necessary. Projections
of evolution of individual pollutant levels
may also be useful.

Of course, if the arguments about
efficient management have their



importance, we should not forget that thdine objective is protecting human health. For this
reason all data that demonstrate the health bergfolicies on air quality are critical.

Building connexions to bridge the gap

The science — policy interface has been under dosginy in a number of fields. The AirNet
EU-funded project addressed specifically this aspgesurvey of stakeholder needs was
conducted and general recommendations were proquaadBree et al. 2007). However, the
central question seems to have been what resuits health scientists should produce and
how should they present them to allow decision-make more efficiently protect human
health from poor air quality. This is a perfectygitimate question, which is also a primary
objective of the Aphekom project. While authorshsas Lavis (Lavis 2006) assume that
aligning research more closely with user needsleatl to its successful transfer, others
suggest that it is the inherent characteristiagh®knowledge itself which lead to its
successful transfer into practice (Kitson et aD&0

Another way of tackling the problem would be to agky decision makers do not take what
public health professionals consider the “righttideon, e.g. the one which will provide
adequate protection of human health. Our analygiparts the notion that decision is
determined by what is anticipated to be the comgtiof feasibility. This is stated in some of
the CAFE documents as one of the criteria for #agion. As is also the case for the data on
health impacts, the feasibility dimension definestaer area of uncertainties, differences in
perspective or priorities for the decision makéraeeds to be explicitly taken into account in
the process.

The methodology and tools described above do riighe a recipe for overcoming
disagreements about the complex problem of impgpainquality, nor do they offer a
formula to define the “optimal” decision, essentrabrder to better protect human health.
But:

. It permits the transparent organisation and mdiibs of a variety of categories of
information and analysis (from diverse sources)hwkplicit reference to governance
(performance) issues;

. It presents in a didactic way, the central chaleeafjan open political process, which is
to negotiate some sort of “compromise” around djeet interests and with recognition of
a plurality of legitimate principles for choice @i, quality of life, equity, climate
change mitigation);

. It facilitates, through the mobilisation of stakéders in different components of the
deliberation process, the development of a dialagacity among knowledge producers
(public health is but an aspect) associated wigmtianagement problem (e.g. improving
air quality) and also between producers and tHereifit classes of users of knowledge in
the society;

. It provides a framework for a structured discussiod evaluation of the significance,
for the policy or governance issues being addresddatie different forms of uncertainty
that may be associated with the various classemgirical information, modelling and
simulation results being introduced into the detiten.



The discussion, involving stakeholders, should glst®eyond the policy options
corresponding to regulatory obligations for thdetént authorities. Influencing behaviours of
all citizens can provide an important contributionmproving air quality, therefore different
participatory actions, such as the Brussels ciszpanel, need to be encouraged.

Sharing and communicating uncertainties

Under the general term “uncertainties” differerawgs of people may include different
entities. Even from the scientist point of viewdbentities encompass measurement or data
imprecision (e.g. prevalence of the disease fraample of the population as opposed to true
incidence), poorly representative exposure estisn@e. results from only one fixed
monitoring station) or even insufficient knowledgeg. importance of the composition of PM
or the impact of the ultrafine size range). Movarginto the assumptions may add to the
difficulties. Expert elicitation has been used biestists to assess uncertainties in the CRFs
and to inform HIAs (Kinney et al 2010, COMEAP 200Qur work in WP7 provided a
common structure as a basis for discussion onrhertainties inherent to the HIA process
between different groups. A similar analysis, agglio another decision-support tool, global
burden of disease, has been published by Knoll €@09).

An uncertainty assessment on which a consensu®baetdifferent parties would be reached
is indeed a powerful instrument for communicatiot only the strengths and weaknesses of
the HIA can be displayed and explained (validitgnsferability, etc.), but also, when the
non-scientists express their needs, these can map@aints that have to be taken into
account by scientists, increasing confidence iargtfic results and social robustness.

In conclusion, this method has its value at thersm/decision interface. And we will work to
develop it to reduce the gap between providersuseds of knowledge in the decision-
making process.
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Appendixes

Appendix A: Check-list to be used before deploying

deliberation tools

Is the action being
discussed part of a
broader decision-
making process?

|ye5[:1 no [:H

(national strategy, local action plans, other)

Actions planned in connection with a
decision-making process offer
advantages: Experts and interested
parties have already been identified; policy
options have already been developed.

interested parties?

Have | identified all the

|ye5[:1 no [:H

List'®:
(administration, local authorities, NGOs, experts, other)

How do | choose the
policy options to be
assessed?

(ad hoc, expert opinion, working group, other)'®

All points of view have to be expressed.

What process do |
plan to use to define
the performance
criteria?

(focus groups, workshops, other)*’

Have | prepared the
introductory and
working documents?

(Powerpoint presentations, tables, instructions, other)

What outputs are
wanted?

(finalised assessment table, tables filled with judgements and
comments, reflexive discussion, other)

What feedback do
participants want?

(response to comments, reports, other)

What follow-up
activities do we want?

(meetings, telephone conferences, online forums, other)

Which evaluation
methods should we
use?

(for the assessment table, the participatory process,
the deliberation, other)

Constructing the assessment table,
leading to the deliberative phase, is a
sensitive phase. The performance criteria
must be unequivocal and relevant for all
participants; they should be measurable in
some way (indicator selection is
important).

Deliverables and next steps must be
defined in advance.

Participants normally expect some kind of
feedback on their work and want to know
how they contributed to the project's
results.

There is no simple recipe for designing
environmental learning processes.
However, the general rule points to a
stepwise process as depicted by the
INTEGRAAL method.

All planned activities should be designed
so that the attainment of primary
objectives can be evaluated. Appropriate
indicators have to be established before
hand.

Has a dissemination
strategy been

Depending on the planned target
audiences (policy-makers, professional
groups, research community, the general
public...), formats can include reports,

decided? briefs, recommendations, news releases,
(to whom? what message(s)? in what form? for what expected | conferences, seminars and other more
result?) interactive events.

5 The list should comprise the parties most likely to influence the decision and the implementation of policy measures.

16 Choices can be changed later, but clear rules should be used to choose the options.

17

The type and timing of their input should be made clear to the participants
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Appendix B: Example of assessment table from the Fr

ench case study

pniticriveria Assessment of selected recommendations incloded in the revised Regional Alr Quality Plan of 1le-de-France

[singthecalcarcodeprovidedhelow,givensynibeticjudgementabouttheimpactof seh dntions omeach of he i fex Wheenever it ad ifyyourjudgement.
[ A P -
Recommendations ! . Envirnnmental Feasihility
I’ Huoman heakth Well being enuity Economic issues Ancertaintles

TFipact ESSEsarEn TS nol
dane property (e,

exposures nol measured
carrtly)

ki

The rembanshs etwae
urban planning and
Feal i not well knoan
ar is nat correly

integrated

Cammaerce = highir
prices in refation o
current crisis] ?

RS Lo -

otz i peTon o ke

Good feagibiity, all
necessary conditians
sauid be mel

TICTRLTTRPRE LET R
= Ml n

of
ez o pecer bl |l ae
mﬂnn vt on paTon Pt

= o torafiris e o relealodrcfor oo ook |
= Mot ol efpriv T ke e,

b will reflected in
current policies (ses
Previous Action Plar)

ko polifical wil
Al presieet the dominant
behaviour remaing in

favour of car use

SRR TR U
ke i

o ate2yextenys o e éhe et Eenle eren
il i e daberaiofi deioeaderch e

= oo Er

by
- e i ol

Necessitates ratioral
deision 10 creurmvent
the regian
finfraslrustures)

\phekom



Appendix C: Questionnaire WP5 Uncertainty assessmen  t of HIA components in the
association between chronic exposure to PM  ,5and all cause mortality

The two step process to fill the questionnaire is as follows:

1) Tick the box that represents, in your opinion, the best choice for each question. For your
information the boxes correspond to the colour scale provided below. It is a four category scale and
should reflect your judgement on the level of uncertainty for each component of the HIA process being
assessed. The fifth corresponds to “Do not know”.

Colour code to apply to the knowledge quality/uncer tainty assessment table

b
Lowest quality | Low quality | Average quality | High quality | Do not know
or or or or
Highest High uncertainty Average Low uncertainty
uncertainty uncertainty

2) Justify your choice:  what is the critical element that you are lacking to give an answer? This is
important particularly if you chose the “Do not know” option. Your comments in the box are crucial for
our analysis because they will allow us to obtain information on the range of uncertainties you are
facing for each component of the HIA process.

Choosing the concentration-response function (CRF) expressed as a relative risk (RR) to
guantify the health impact (all cause mortality) du e to chronic exposure to PM2.5.

In Aphekom, the chosen CRF comes from the ACS study “Lung Cancer, Cardiopulmonary Mortality,
and Long-term Exposure to Fine Particulate Air Pollution” C. Arden Pope lll, PhD; Richard T. Burnett,
PhD; Michael J. Thun, MD; Eugenia E. Calle, PhD; Daniel Krewski, PhD; Kazuhiko Ito, PhD; George
D. Thurston, ScD in The Journal of the American Medical Association. Vol. 287 No.9, March 2002
pp.1132-1141

Abstract

Context: Associations have been found between day-to-day particulate air pollution and increased risk of various
adverse health outcomes, including cardiopulmonary mortality. However, studies of health effects of long-term
particulate air pollution have been less conclusive.

Objective: To assess the relationship between long-term exposure to fine particulate air pollution and all-cause,
lung cancer, and cardiopulmonary mortality.

Methods: Vital status and cause of death data were collected by the American Cancer Society as part of the
Cancer Prevention Il study, an ongoing prospective mortality study, which enrolled approximately 1.2 million
adults in 1982. Participants completed a questionnaire detailing individual risk factor data (age, sex, race, weight,
height, smoking history, education, marital status, diet, alcohol consumption, and occupational exposures). The
risk factor data for approximately 500 000 adults were linked with air pollution data for metropolitan areas
throughout the United States and combined with vital status and cause of death data through December 31, 1998.

Main outcome measure: All-cause, lung cancer, and cardiopulmonary mortality.

Results: Fine particulate and sulphur oxide-related pollution were associated with all-cause, lung cancer, and
cardiopulmonary mortality. Each 10-ug/m3 elevation in fine particulate air pollution was associated with
approximately a 4%, 6%, and 8% increased risk of all-cause, cardiopulmonary, and lung cancer mortality,
respectively. Measures of coarse particle fraction and total suspended particles were not consistently associated
with mortality.

Conclusion: Long-term exposure to combustion-related fine particulate air pollution is an important environmental
risk factor for cardiopulmonary and lung cancer mortality.

43

phekom




a. In your opinion is the RR from the ACS study ad irect 18 (as opposed to a surrogate)
measure of the value it should represent?
‘t]):ggement (choose what fits Commentary or justification of your choice

Direct measure

Rather direct measure

Not so direct measure

No direct measure

Do not know

The measure may act as a surrogate for some other
pollutants

b. Are the Pope et al. study findings reliable (in

terms of quality and completeness of

data, methods, causality, plausibility)?

Commentary or justification of your choice

Judgement (choose what fits
best)

B High reliability of study findings

0 Average reliability of study
findings

H Low reliability of study findings

B Lowest reliability of  study
findings
Do not know

This is a well conducted study with large amounts of data

c. How much consensus is there

on the chosen CRF? D 0 you know others?

Judgement
best)

(choose what fits

Commentary or justification of your choice

High consensus

Average consensus

Low consensus

Lowest consensus

I.Dul

Do not know

This is the best currently available, but because it is US
based it may not be directly transferrable to Europe

d. If alternative CRFs exist is the one from the A CS study still a golden standard? Will
the results be sensitive to alternative CRFs?

Judgement
best)

(choose what fits

Commentary or justification of your choice

Golden standard

Preferred CRF

Equivalent alternatives

Not a suitable CRF

RN
g
0
ElN
ElN

Do not know

There are actually 2 questions here! Until we test and use
other alternative CRFs we cannot be sure

'8 Direct should be understood as a value close to the real situation in the context it was produced
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e. To your knowledge is the chosen CRF confirmed by local/regional studies. Is the CRF
reproducible?

Judgement (choose what fits
best)

Commentary or justification of your choice

High reproducibility

Average reproducibility

Low reproducibility

Lowest reproducibility

I.Dul

Do not know

Other CRFs are close to the ACS value

f. To your knowledge, what is the confidence of th e policy-makers in the chosen CRF?
You should consider all the answers to sections a t oe.

Judgement (choose what fits
best)

Commentary or justification of your choice

High level of confidence

Average level of confidence

Low level of confidence

Lowest level of confidence

Ill:l ‘_JI

Do not know

The answer to this really depends on the individual policy
makers and their level of knowledge in the subject area

proxy

Health Data expressed as all-cause mortality

a. To your knowledge, is the mortality data collect  ed through death certificates a good

of the true value 2

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

Direct measure/High quality

Rather direct /Average quality

Low quality

Lowest quality

Ill:l ‘_JI

Do not know

| would think it is the best that is available

b. From what you know, what is the quality and repr ~ esentativeness of the chosen health
indicator (i.e. all-cause mortality) in Europe (do you know of any possible sources of error)?

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

High quality and
representativeness/low
uncertainty

Average quality and
representativeness

Overall all cause mortality is a good indicator and is
comparable from country to country, but in relation to air
pollution, cause specific might be more relevant

19

The true value should be understood as a value close to the reality

45

phekom



H Low quality and
representativeness

B Lowest quality and
representativeness /highest

uncertainty

0 Do not know

mortality)?

c. To your knowledge is there a good consensus on t

his health indicator (i.e. all-cause

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

High consensus

Average consensus

Low consensus

Lowest consensus

I.Dul

Do not know

As a first source of comparision there consensus

d. Is all-cause mortality the most sensitive and re
results vary if alternative health indicators were

opposed to all-cause mortality)?

liable health indicator? Could the final
used (for instance cause-specific mortality as

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

Golden standard

Correct measure

o]

O

1l Just adequate
o]

Lowest quality/highest
uncertainty

0 Do not know

Clearly cause specific should be a more relevant indicator,
but coding can vary somewhat from country to country

e. Does the chosen health indicator reflect the loc

reproducible?

allregional situation? Is it

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

High reproducibility

Average reproducibility

Low reproducibility

Lowest reproducibility

I.D ul

Do not know

Its unclear which health indicator you mean here, is it cause
specific as in the answer to d above, if so its reproducible on
a local/national level

f. To your knowledge, what is the confidence of the
indicator? You should consider all the answersto s

policy-makers in the chosen health
ections a to e.

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

B High level of confidence

Average level of confidence

Low level of confidence

Depends on the level of knowledge of the individual policy
makers
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Lowest level of confidence

Do not know

The choice of PM ,5as an exposure metric

a. To your knowledge, is this metric a reliable mea

sure of population exposure ?

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

High reliability

Average reliability

Low reliability

Lowest reliability

lll:‘ul

Do not know

Most cities/centres have limited number of monitor stations

b. Is the metric representative of real exposure si

tuations? Is it a good estimate?

Judgement (choose what fits
best)

Commentary or justification of your choice

High representativity/quality

Average representativity/quality

Low representativity/quality

Lowest representativity/quality

I.D ‘_JI

Do not know

This depends on the location of the monitoring stations and
their locations in relation to local sources

¢. How much consensus is there on the method used t
chosen metric? How specific (for instance role of s
health effects attributed to this exposure and what

o0 estimate the exposure with the
ize and particles’ composition) are the
impact could that have on the HIA findings?

Judgement (choose what fits
best)

Commentary or justification of your choice

High consensus and specificity

0 Average consensus and
specificity
H Low consensus and specificity

Lowest consensus and
specificity

Do not know

There is a strong association of Pm2.5 with Cardio-vascular
health outcomes

d. Are the results sensitive to alternative exposur
obtain different relative risks (RRs) with more pre

of size and particles’ composition)?

e metrics? In other words, do we
cise exposure assessments (for instance role

Judgement (choose what fits
best)

Commentary or justification of your choice

High stability of RRs/lowest
sensitivity

Average stability of RRs /low
sensitivity

PM2.5 seems to be a very reliable metric and consistent with
other metrics.
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H Low stability of RRs /average
sensitivity

B Lowest stability of RRs /highest
sensitivity

0 Do not know

e. Is the chosen exposure metric representative of the local/regional situation? Is it
reproducible?

Judgement (choose what fits
best)

Commentary or justification of your choice

High reproducibility The metric is very site specific

Low reproducibility

Lowest reproducibility

0 Average reproducibility
0

Do not know

f. To your knowledge, what is the confidence of th e policy-makers in the chosen
exposure metric? You should consider all the answer s to sections a to e.

Judgement (choose what fits
best)

Commentary or justification of your choice

High level of confidence | suspect that they are not well informed

Average level of confidence

Lowest level of confidence

O
1l Low level of confidence

Do not know

Il Expression of health impact assessment finding s in terms of reduction of the
number of deaths for a certain decrease in PM  , 5 levels

a. To your knowledge, is there a consensus onthe p  roposed metric for expression of
findings?

Judgement (choose what fits
best)

Commentary or justification of your choice

High consensus Among researchers in the field

Average consensus

Low consensus

Lowest consensus

I.D ul

Do not know

b. Is the proposed metric for expression of finding s a golden standard? What do you

think of alternatives like gain in life expectancy, years of life lost?
gtejggement (choose what fits Commentary or justification of your choice

- The metric is a golden standard | Other metrics might be more relevant for decision makers

Preferred metric

H Alternatives equivalent
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B Not a suitable metric

Do not know

c. Is the chosen metric for expression of findings
it for communication with policy makers?

easily understood and how relevant is

Judgement (choose what fits
best)

Commentary or justification of your choice

B High relevance for

communication purposes

Average relevance for communi
cation purposes

Low relevance for
communication purposes

B Lowest relevance for

communication purposes

Do not know

This may vary from country to country
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Appendix D: Questionnaire WP4 Uncertainty assessmen  t of HIA components in the
association between exposure to traffic and asthma onset in children

Choosing the concentration-response function (CRF) expressed as a relative risk
(RR) to quantify the health effect (prevalent child  ren asthma cases) of residential
proximity to heavily trafficked streets.

The chosen CRF comes from the study “Traffic, susceptibility and childhood asthma” McConnell R,
Berhane K, Yao L, Jerrett M, Lurmann F, et al. in Environmental Health Perspectives Vol. 114 No.5,
May 2006 pp. 766-772

Abstract

Context: Results from studies of traffic and childhood asthma have been inconsistent, but there has been little
systematic evaluation of susceptible subgroups.

Objective: In this study, we examined the relationship of local traffic-related exposure and asthma and wheeze in
southern California school children (5-7 years of age).

Methods and main outcome measured: Lifetime history of doctor-diagnosed asthma and prevalent asthma and
wheeze were evaluated by questionnaire. Parental history of asthma and child’s history of allergic symptoms, sex,
and early-life exposure (residence at the same home since 2 years of age) were examined as susceptibility
factors. Residential exposure was assessed by proximity to a major road and by modeling exposure to local
traffic-related pollutants.

Results: Residence within 75 m of a major road was associated with an increased risk of lifetime asthma [odds
ratio (OR) = 1.29; 95% confidence interval (Cl), 1.01-1.86], prevalent asthma (OR = 1.50; 95% CI, 1.16-1.95),
and wheeze (OR = 1.40; 95% CI, 1.09-1.78). Susceptibility increased in long-term residents with no parental
history of asthma for lifetime asthma (OR = 1.85; 95% Cl, 1.11-3.09), prevalent asthma (OR = 2.46; 95% ClI,
0.48-4.09), and recent wheeze (OR = 2.74; 95% ClI, 1.71-4.39). The higher risk of asthma near a major road
decreased to background rates at 150-200 m from the road. In children with a parental history of asthma and in
children moving to the residence after 2 years of age, there was no increased risk associated with exposure.
Effect of residential proximity to roadways was also larger in girls. A similar pattern of effects was observed with
traffic-modeled exposure.

Conclusion: These results indicate that residence near a major road is associated with asthma. The reason for
larger effects in those with no parental history of asthma merits further investigation.

a. In your opinion is the RR from the McConnel stud vy a direct % (as opposed to a
surrogate) measure of the value it should represent  ?

Judgement (choose what

fits best) Commentary or justification of your choice

Direct measure It is related to traffic pollution in general.

Rather direct measure

Not so direct measure

No direct measure

ulgl:ll

Do not know

b. Are the McConnel study findings reliable (inter  ms of quality and completeness of
data, methods, causality, plausibility)?

Judgement (choose what fits best) Commentary or justification of your choice

B | High reliability of study findings In general reliable, however, not all the results significant. Furthermore

0 Direct should be understood as a value close to the real situation in the context it was produced
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Average reliability of study findings

prevalence (NOT INCIDENCE) and self-reported symptoms.

Low reliability of study findings

Lowest reliability of study findings

Do not know

c. How much consensus is there on the chosen CRF?

Do you know others?

Judgement (choose what fits
best)

Commentary or justification of your choice

High consensus

Average consensus

Low consensus

Lowest consensus

ulgl:ll

Do not know

The CFRs are always different.

d. If alternative CRFs exist, is the one from the

McConnel study still a golden standard?

Will the results be sensitive to alternative CRFs?

Judgement (choose what fits
best)

Commentary or justification of your choice

Golden standard

Preferred CRF

Equivalent alternatives

Not a suitable CRF

ulgl:ll

Do not know

Still the meta coefficient should be used is available. Especially if there is no
consensus what heavily trafficated street means — 5,000, 10,000 or 20,000 etc
cars a day. In McConnel et al. study is not even defined, what heavily trafficated
street means.

e. To your knowledge is the chosen CRF confirmed by
reproducible?

local/regional studies. Is the CRF

Judgement (choose what fits
best)

Commentary or justification of your choice

High reproducibility

Average reproducibility

Low reproducibility

Lowest reproducibility

ulgl:ll

Do not know

Not confirmed with local, some regional studies available. As asthma prevalence
and diagnosis is different in Eastern-Europe, that causes differences locally.
CFR is reproducible with the same databases, but not in another study group
100%.

f. To your knowledge, what is the confidence of th
You should consider all the answers to sections a t

e policy-makers in the chosen CRF?
oe.

Judgement (choose what
fits best)

Commentary or justification of your choice

High level of confidence

Average level of confidence

Low level of confidence

Lowest level of confidence

a
o
o
[
o

Do not know

What | personally think, these issues are far too difficult to understand for policy
makers. Most of them fairly know the pollutants, some of them the main health
effects — maybe some-one who has very good background might understand
CRF.
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Health Data expressed as prevalence of asthma am

a. To your knowledge, do the data usually collected

ong children

through ad hoc surveys represent a

direct measure ?* of asthma cases?

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

Direct measure/High quality

First, when this questionnaire is meant for not specialist, all the terms should be

Rather direct /Average quality

defined — e.g. what is ad hoc survey.

Not so direct /Low quality

My answer to the question: no. Still the questionnaire or interviews do not give
100% truth.

Not direct /Lowest quality

However, what | like to emphasize, there is difference between questionnaire or

I:IIEI:II

Do not know

interviews. Interview is better as you can explain or ask more specifying
comments.

b. From what you know, what is the quality and rep
indicator (i.e. prevalence of asthma) in Europe (do

resentativeness of the chosen health
you know of any possible sources of error)?

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

High quality and
representativeness/
low uncertainty

There is huge difference in asthma prevalence among western and eastern
Europe. However not so big difference within countries in western Europe.

Average quality and
representativeness

Low quality and
representativeness

L

Lowest quality and
representativeness /
highest uncertainty

Do not know

One reason is different prevalence but also the asthma diagnosis is diverse.

preval

c. To your knowledge is there a good consensus on t

ence of asthma)?

his health indicator (i.e.

Judgement (choose what fits
best)

Commentary on your needs and/or justification of your choice

High consensus

Average consensus

Low consensus

Lowest consensus

I:III:IEI

Do not know

It is quite often used

oppos

d. Is prevalence of asthma the most sensitive and r
final results vary if alternative health indicators

ed to prevalent cases)?

eliable health indicator? Could the
were used (for instance incident case as

Judgement (choose what
fits best)

Commentary on your needs and/or justification of your choice

Golden standard

Correct measure

Of course they could vary. It is much more difficult to study incidence and also find
significant associations.

Direct should be understood as a value close to the reality

o
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Just adequate

Lowest quality/
highest uncertainty

a
Q

Do not know

Asthma as indicator — depends on the region.

e. Does the chosen health indicator reflect the loc
reproducible?

allregional situation? Is it

Judgement (choose what
fits best)

Commentary on your needs and/or justification of your choice

B High reproducibility
Average reproducibility
a Low reproducibility
B | Lowest reproducibility
a Do not know

It reflects only the local situations. In local level it is reproducible.

f. To your knowledge, what is the confidence of th
indicator ? You should consider all the answers to

e policy-makers in the chosen health
sections a to e.

Judgement (choose what
fits best)

Commentary on your needs and/or justification of your choice

B High level of confidence Of course policy makers understand what is asthma.
Q Ave}r_zge level of Strictly speaking about all the aspects, the policy makers have no idea in details
conhdence what was that all about. The confidence depends how well were the results
Low level of confidence represented.
IS Lowest level of confidence
a Do not know
Il. The choice of % of population living in proximi ty of heavily trafficked streets
as an exposure metric
a. To your knowledge, is this metric a reliable mea  sure of population exposure?
J_udgement (choose what Commentary on your needs and/or justification of your choice
fits best)
B High reliability Quite reliable. However, problems in interpretation what is heavily trafficated street.
Average reliability
a Low reliability
B | Lowest reliability
a Do not know
b. Is the metric representative of real exposure si  tuations? Is it a good estimate?
J_udgement (choose what Commentary or justification of your choice
fits best)
B High For the comment see previous answer.
representativity/quality

Average
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representativity/quality

a Low representativity/quality

B Lowest
representativity/quality

a Do not know

¢. How much consensus is there on the methodology u sed to estimate the exposure
with the chosen metric? How specific are the health effects attributed to this exposure (for
instance toxic components of the traffic indicator) and what impact could that have on the HIA
findings?

Judgement (choose what
fits best)

Commentary or justification of your choice

High consensus and
specificity

Average consensus and
specificity

a Low consensus and
specificity

B Lowest consensus and
specificity

a Do not know

This method is in general accepted. It is shows well exposure to traffic induced
pollution. From that point of view it is also good proxy to toxic components. One of
the concerns is noise that has CVD affects as well as air pollution. But as in this
paper is only asthma, it is not problem.

d. Are the results sensitive to alternative exposur e metrics? In other words, do we
obtain different relative risks (RRs) with more pre  cise exposure assessments (for instance
more specific components of traffic air pollution | ike Elemental Carbon, Sulphates...)?

Judgement (choose what
fits best)

Commentary or justification of your choice

High stability of RRs/
lowest sensitivity

Average stability of RRs/
low sensitivity

Low stability of RRs/
average sensitivity

Lowest stability of RRs/
highest sensitivity

a
Q
0

.

Do not know

Almost no studies available. They could be sensitive.

e. Is the chosen exposure metric representative of the local/regional situation? Is it
reproducible?

Judgement (choose what
fits best)

Commentary or justification of your choice

High reproducibility

Average reproducibility

Low reproducibility

Lowest reproducibility

ulngl

Do not know

See llla and lllb.
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f. To your knowledge, what is the confidence of the
exposure metric? You should consider all the answer

policy-makers in the chosen
s to sections a to e.

Judgement (choose what fits
best)

Commentary or justification of your choice

High level of confidence

See IIf.

Average level of confidence

Low level of confidence

Lowest level of confidence

ulgl:ll

Do not know

a. To your knowledge, is there a consensus on the p

cases prevented

Expression of health impact assessment finding

s, i.e. number of asthma

roposed metric for expression of findings?

Judgement (choose what
fits best)

Commentary or justification of your choice

High consensus

Average consensus

Low consensus

Lowest consensus

I:III:II:II

Do not know

Depends on what is wanted to show. In case of that paper it is very good metric.

b. Is the proposed metric for expression of finding
alternatives like gain in life expectancy, years of

s a golden standard? What do you think of
life lost?

Judgement (choose what
fits best)

Commentary or justification of your choice

The metric is a golden
standard

Preferred metric

Alternatives equivalent

Not a suitable metric

a
Q
a
o

Do not know

I think the alternatives are more understandable for public and policy makers. At least
in our country most of the policy makers have no idea what is OR.

For policy makers we can say — living near to busy streets gives higher risk of getting

asthma.

c. Is the chosen metric for expression of findings

easily understood and how relevant is it for

communication with policy makers?

Judgement (choose what
fits best)

Commentary or justification of your choice

High relevance for
communication purposes

a Average relevance for
communication purposes
Low relevance for
communication purposes
B Lowest relevance for
communication purposes
a Do not know

If it is explained it is understandable. Not in detail but in general.
But not well in written form.

However, | think it is very important to give OR. Without statistics they is no evidence.
But it is even more crucial to explain what the values mean; in quite simple way.
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