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By Christina Benighaus and Ortwin Renn

This booklet is the summary report of tBpen Workshop “Communicating chemical risks” which
took place on 12-13 of April 2007 in the Internatb Meeting Centre of the University (IBZ) in
Stuttgart, Germany. This Workshop was one of a eecgl of workshops which highlight the different
issues of the EU-project NoMiracle. The integrai&d-project NoMiracle will develop novel methods
and tools to better evaluate chemical risks. It hdlp increase knowledge on the transfer of paiitg
between different environmental compartments, amdhe impact of cumulative stressors, including
chemical mixtures. Please have a look at the hogeephthe project: http://nomiracle.jrc.it.

Each Research Pillar of the NoMiracle-project wiljanize one Open Workshop to discuss their special
issues of the Pillar and transfer them to a widedec of experts. In Pillar 4 of the project DIALOIG
conducted an extra workshop especially focussintCammunicating chemical risks* which is one task
of the workpackage 4.3. The integrated EU-ProjeaiMMacle is funded by the Commission within the
6th Framework Programme for Research and Developmignn the Thematic Priority “Global change
and Ecosystems” under the Contract No. 003956,diwated by Dr. Hans Lakke at NERI, DK-8600
Silkeborg, Denmark.

The workshop was the subject of the NoMiracle Nettsi n° 9 (September 200@)which short versions
of some of the following articles can be read.
Online: http://nomiracle.jrc.it/Newsletters/NoMiracle_Newtkr no_9.pdf
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2 Open Workshop in Stuttgart

By Christina Benighaus
2.1Frame and goals

Communicating about chemicals is a challenging faskrisk managers in companies and regulatory
authorities. This workshop focused on good praciicgisk communication and “How we could do
better?” Various case studies examining the peime@nd management of risks, from the chemical as
well as from other sectors, gave insights of thelevrange of how risks could be handled and
communicated.

2.2Goals and main questions

The workshop wanted to explain and discuss theeption and communication of chemical risks,
especially cumulative stressors for enhancing dslalysis and management within the NoMiracle
project. Therefore it demonstrated the theoretipahctical and instrumental role of perception and
communication within the risk governance cycleaddressed complexity, uncertainty and ambiguity in
the NoMiracle context and gave ideas how to compatai NoMiracle methods as improved tools for
assessing complex risks, and for providing more aagessment of risks in a world of complexity.

The following subjects were part of the workshop
Complexity, uncertainty and ambiguity in risk assaent and management
Major Insights from risk perception studies andrthelevance for regulating cumulative stressors
Aspects of risk governance: an integrative persyecf risk
The role of assessment and perception for risk gemant
The crucial function of risk communication at @alhges of the risk governance process
Models of stakeholder involvement and participation
Experience, toolkits and good practices from offldrprojects related to risks

The workshop also tried to develop communicatiosigints for different audiences such as industry,
politics, scientists and risk regulators and toatzea foundation for the natural science colleagaes
understand and comprehend the social science foe dloMiracle project.

2.3Target group

The workshop invited a broad audience of stakemsldeom companies, NGOs, regulation, EU-
representatives, academia, especially young rdserarand Ph.D. students from different discipliard
project partners from similar EU-projects. The vahr@p was announced in the Newsletter of NoMiracle
and DIALOGIK. Individual invitations were sent tagerts of target groups and the announcements were
disseminated in the mailing list of associationdluistries and regulations. Also the workshop wéered

#
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as a student seminar at the University of Stuttgardund 50 participants followed the invitationcawe
had a wide, interdisciplinary audience to discusae ambitious topics.

2.4Structure and programme of the workshop

The workshop avoided the usual sequence of pragentand discussion. The focuses were more on
discussion and intensive exchange of argumentgeaudical advice. Therefore the organisers develope
a unique format, but with the following classic seqce: what (perception and communication), how
(methods), to what purpose (for assessment and gearent) with which results. This idea led to

elaboration of the programme.

Thursday, 12 " of April 2007

9.30 On-site Registration

11.00- 13.00 Morning session:
Generic challenges of risk analysis: complexity, un certainty and ambiguity

Welcome and opening of the workshop
Prof. Dr. Ortwin Renn, University of Stuttgart & DIALOGIK gGmbH
Dr. Hans Lokke, NERI, University of Aarhus

Coping with complexity, uncertainty and ambiguity: The need for
interdisciplinary research and management
Prof. Dr. Ortwin Renn, University of Stuttgart & DIALOGIK gGmbH

Panel discussion: Addressing the challenges
Prof. Dr. Herbert F. Bender, BASF AG Ludwigshafen
Dr. Filip Cnudde, EU- Project SafeFoods, Wageningen University
Peter Van den Hazel, Public Health Services Gelderland Midden, Arnhem
Dr. Jurg Oliver Straub, F. Hoffmann-La Roche Ltd, Basel

13.00 - 14.00 Lunch Break

14.00 - 18.30 Principles of good risk communication:
"What determines success in risk communication?"

Lesson for Risk Communication: Methods and Results
Dr. Peter Wiedemann, German Research Centre Juelich, Programme Group
Humans Environment Technology (MUT)

Approaches in NoMiracle
Christina Benighaus, DIALOGIK gGmbH
Prof. Dr. Mikael Hilden & Dr. Timo Assmuth, Finnish Environment Institute
(SYKE), Helsinki

16.00 - 16.30 Coffee Break

World Café: Group work
- Principles of good risk communication: "What determines success in risk
communication?"
- Uncertainty and ambiguity: “How could social and cultural concerns be
integrated in risk assessment and management?”
- How can risk communication be part in the NoMiracle project specifically for
chemicals?

18.30-21.00 Evening reception, Get-together
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Friday, 13™ of April 2007

9.30 - 12.30

10.30 - 11.00

12.30 - 13.30

13.30 - 15.00

Morning session: Learning from other EU-Projects

Result of the world café and discussion in the ple num
Interview of the participants

Moderation: Prof. Dr. Ortwin Renn, University of Stuttgart & DIALOGIK gGmbH

Case study: The STARC project: Stakeholders and ris ~ k communication
David Wright, STARC EU-Project, Trilateral Research & Consulting, UK

Coffee Break

Case study: Cross-Talking in the PHIME Project
Prof. Dr. Staffan Skerfving, Coordinator of the PHIME EU-Project, Division of
Occupational and Environmental Medicine, Department of Laboratory Medicine,
Lund University, Lund, Sweden

Case study: Towards a Precautionary and Inclusive F ood Safety Governance
Dr. Marion Dreyer, Subproject 5 of the SafeFoods EU-Integrated Project &
DIALOGIK gGmbH

Plenary Discussion

Lunch Break

Afternoon Session: Recommendation for the NoMiracle Project and the EU

Panel discussion: Learning from other EU-partner
Presenters of three case studies

Evaluation of the Workshop and final plenary discus sion
Peter Van den Hazel, Public Health Services Gelderland Midden, Arnhem
Dr. Hans Lokke, NERI, University of Aarhus
Prof. Ortwin Renn, University of Stuttgart & DIALOGIK gGmbH
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2.5The NoMiracle project
By Hans Lgkke

2.5.1 Project summary

To support current and future European strategieparticular for environment and health, thereas
urgent need for development of methods for assgskn cumulative risks from combined exposures to
multiple stressors including from complex mixtui@schemical, physical, and biological agents. The
NoMiracle project will help support the developmeamd improvement of a coherent series of
methodologies that will be underpinned by mechanistderstanding, while integrating the risk analys
approaches of environmental and human health.

The project will deliver understanding and toolg &pund risk assessment, developing a research
framework for the description and interpretation @dmbined stressor effects that leads to the
identification of biomarkers and other indicatofscamulative impacts. It will help increase knowded

on the transfer of pollutants between different immmmental compartments, including how these
processes are influenced by natural stressorsasiclimate, and on the impact of cumulative stnessso
including chemical mixtures. This will facilitatdé link information concerning the condition of,air
water, soil and the built environment with humarl @eosystem health monitoring data. By developing
and using improved assessment tools and novel sottel project will quantify and aim at reducing
uncertainty in current risk assessment and scrganigthodologies, e.g. by improving the scientifisis

for setting safety factors. The new methods wiketanto account geographical, ecological, socia an
cultural differences across Europe. The IP consworis highly competent in the relevant areas, aognt
leading scientists within human toxicology and epniblogy, aquatic and terrestrial ecotoxicology,
environmental chemistry/biochemistry, toxicogenaniphysics, mathematical modelling, geographic
informatics, and socio-economic science.

2.5.2 Project objectives

The interaction between environment and healtlaisyfore complex than is commonly understood. In
particular, little attention has been paid to theiaction of different pollutants in the human peg well

as in the environment. Even low level exposure avperiod of time to a complex cocktail of polluan
in air, water, food and consumer products is likedycontribute significantly to the health status o
European citizens.

Within this project we will improve both human amtvironmental risk assessment procedures by
addressing a series of major shortcomings that eatisin the current approaches, namely that:
they are based on direct effects of single compsangbroducts
they apply uncertainty factors which are not diyibased on scientific principles
they do not account for multiple stressors andraudi effects in a dynamic and heterogeneous
environment
they typically do not account for cumulative (imaigd over time, space, substances) effects, and
they do not allow for site specific and other sgitidetailed evaluations

#
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Although it is generally acknowledged that chemidablogical, radiological, and other physical and
even psychological stressors can cause a varidiyimain health or ecological health effects, assgssi

the risks associated with them is considerably nsoraplex methodologically and computationally than
current risk assessment practices. Given thesendacthere is an urgent need for "cumulative risk
assessment” which can be defined as “an analyls&sacterisation, and possible quantification of the
combined risks to health or the environment fronitiple agents or stressors”.

Development of a framework for such complex riskegsments will greatly improve understanding of
the effects of cumulative exposures occurring uridevariety of field conditions within Europe awdl
provide a better scientific basis for forecastiiss and associated uncertainties.

The understanding of the complexity of cumulativeks is a prerequisite for development of more
efficient guidelines to provide data for future wégion of chemicals.

Science & technology objectives of the NoMiracle piject

1. To develop new methods for assessing the cumulaitks from combined exposures to several
stressors including mixtures of chemical and phat#ological agents

2. To achieve more effective integration of the risklgsis of environmental and human health effects

3. To improve our understanding of complex exposurgations and develop adequate tools for sound
exposure assessment

4. To develop a research framework for the descripgiod interpretation of cumulative exposure and
effect

5. To quantify, characterise and reduce uncertaintgument risk assessment methodologies, e.g. by
improvement of the scientific basis for settingesaffactors

6. To develop assessment methods which take into atgewgraphical, ecological, social and cultural
differences in risk concepts and risk perceptiamess Europe

7. To improve the provisions for the application of threcautionary principle and to promote its
operational integration with evidence-based asseissmethodologies
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Research Pillar

Pillar 5: Management

| WP 5.1 General Project Management

Pillar 1: Pillar 2: Pillar 3: Pillar 4:
Risk Exposure Effect Risk
scenarios assessment assessment assessment
WP 1.1 WP 2.1 WP 3.1 WP 4.1
Data Matrix- Interactive New concepts
background compound toxicology for probabilistic
for scenario interaction in diverse risk assessment
selection biological
systems WP 4.2
‘ XVPI 2bI2 Explicit modelling
WP 1.2 e:aé:urz WP 3.2 of exposure and
Scenario p Combined effects risk in space
selection of natural and time
and ranking WP 2.3 stressors and WP 4.3
+ Metabolic fate chemicals Dealing with
WP 2.4 WP 3.3 multiple and
Region Toxicokinetic complex risks
specific modelling WP 4.4
environmental Risk
fate tati
WP 34 presentation
1 Molecular . apd .
mechanisms visualisation
of mixture +
toxicity
v v 1 v
| WP 5.2 Data Management
| WP 5.3 Training and Demonstration
| WP 54 Dissemination and Exploitation

Figure 1: NOMIRACLE activities and their components
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2.5.3 Output from the NoMiracle project

NoMiracle will provide new concepts and methodsl¢al with existing and emerging chemicals in a real
world of cumulative stressors:

Exposure assessment tools
Methods for matrix-compound interactions
Methods to measure available exposure, based onichleactivity and other novel approaches
Methods for metabolic fate
Models for exposure assessment, incl. modellingxpbsure and risk in space and time

Integration of human health and environmental methals
Risk scenarios to identify most likely combinatiasfschemical and other stressors, and methods to
make risk mapping
Exposure assessment (bioavailability) based on dadctivity
Mechanistic approach in effects assessment, inauaiptake mechanisms
Methods for toxicokinetics - single chemical uptakel interactive effects
Demand for less use of mammalian test animalsitio methods and invertebrate testing in focus
General biomarkers for human and environment
New concepts and techniques for probabilistic aisgessment

Models and risk maps:
Risk presentation techniques
Spatial aggregation of risks to man and environment
Multimedia fate and exposure model with varyingtspaesolution
Up-scaling methods based on small scale modelling
Model for health risks in cities
Ecological vulnerability analysis
Development of methods to present and visualigs ris

Development of methods for assessing and communitaj combined effects of chemical mixtures
and natural stressors
Tools to predict the likelihood of synergism: Deyainent of new methods for comparative risk
assessment by integration of mixture toxicity aatural stressors (toxic stress, pathogenes, drpught
temperature etc).

Development of methods for assessing uncertainty
Separation of true uncertainty and individual vaility in predicted risks of human populations from
exposure to pesticides through all relevant enwviremtal pathways

Describing the metabolism and preliminary pharmgoadhic data in human subgroups. Derivation
of uncertainty factors for subgroups and test gwe(single chemicals and mixtures)

# (
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Risk perception and communication
Improving methodologies for efficient implementatiof the precautionary principle in managing
risks from chemicals and other stressors
Looking for ways to integrate the precautionarypiple with detailed scientific risk assessments
Elaborating risk perception of combined risks: Cangg with single risk scenarios, will chemical
mixtures, or combinations of chemicals and otherssors increase public concern?
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3 Generic challenges of risk analysis: Complexity,
uncertainty and ambiguity

The three generic challenges of risk analysis weresidered in the first part of the workshop. Toyid
was introduced by a theoretical risk governancenénaork of the IRGC that provides guidance about
how the risk communicator within the NoMiracle oextt could deal with the need for improved
communication and stakeholder involvement.

The second part will describe the results of thst fpanel discussion with stakeholders from inguistr
NGO and regulation of how the different stakehaddartheir work tackle the problem.

3.1Risk Governance: Basic elements and requirementsifo
communication and participation

By Ortwin Renn

Introduction

Governancerefers to actions, processes, traditions andtinistns, by which authority is exercised and
collectively binding decisions are taken and impeted.Risk governanceapplies this process to the
societal handling of risk. In addition, it sugges@mative principles of good governance within the
processes of conventional risk identification, assgent, management and communication. Risk
governance thus incorporates such criteria as atability, participation and transparency withire th
procedures and structures by which risk-relatedsaets are made.

Without good risk governance systems in place, npaalems might occur such as:
Unfair competition and unbalanced distribution a$ks and benefits because of differing
assessment and management principles
Unfair burden sharing amongst generations, soctlgs, and regions
Focus on low probability, but high profile risks tiee neglect of higher probability, but lower
profile risks
Inadequate consideration of risk tradeoffs in managnt strategies
Costly regulations
Strategic business decisions that have failed ¢owatt for the impact of public perceptions about
risk
Loss of public confidence and trust in risk manager

In this respect, we have developed a frameworksif governance that tries to address these problems
(IRGC 2005). It addresses the needs of policy-nsaked regulators to take decisions on matters where
there are some risks involved that may harm theeggdhe environment or the economy. Many of these
risks are now complex, uncertain, or even ambigutusnost cases, the potential benefits and risks
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interconnect. Our goal is to facilitate better uistending of risks - their scientific, politicalpgal, and
economic contexts - and how to manage them.

The risk governance framework comprises 5 phasegaéh phase, a conclusion is made upon which
decisions can be taken. These decisions are tiit @dsa certain understanding in the risk analysis
process. In this tool "governance gaps" are unoedsas deficits at one or several of the 5 phasats,
necessarily at the main decision phase, which de#ls whether the risk will be taken or not, and
accompanied or not with mitigation or reduction meas.

The framework is also meant to provide a tool #wadbles arbitration or mediation between various
interests, stakeholders, risks and opportunitiess lintended for leaders in government, business,
academia, non-governmental organizations, and caritiesl who are responsible for risk decisions, in
particular about global and systemic risks.

The purpose of this paper is to give an overview of fremework and express the need for improved
communication and stakeholder involvement.

How does it work?
Our framework is characterized by four main propass:

The first one is an assumption: that risk handbilogs not start with risk management. It starts
much before, at what we call "risk pre-assessmdi®. framework emphasizes the importance of
this ‘pre-assessment phase’ in which the esseasipects of the risk issues, their analysis,
evaluation, and in some cases, potential risk mamagt options, are identified early. This step
helps to promote agreement on the framing of tlseudision from the outset, thereby avoiding
damaging omissions that could undermine the prdasss

The second important point is that whether a riggimates from a natural, a technological, an
economic, or an environmental cause does not redgssequire different governance methods.
What is more critical is whether the risk is simplemplex, uncertain or even ambiguous. It is the
characterisation of the risk that determines hosait be handled.

The third important is the up most importance sk rcommunication and the involvement of
various identified stakeholders.

The fourth element is the recognition of varietieshe risk cultures around the world, which will
require different management methods. Also, as dsghures vary over time and level of
development, the timing issue is a key criteriohaiMis possible here may not be possible there.
What is not possible today at a certain place neagdssible tomorrow.
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What are the five phases of risk governance?

Framing

Communication Appraisal

Evaluation

Figure 1: Five phases of risk governance
Framing

The first phase mainly deals with early-warning @odking the risk in context. It defines the issaee
looked at and establishes a broad picture of aletements that set the baseline for how a riaksessed
and managed. It captures, and brings to the omth;, Bhe variety of issues that stakeholders antkso
may associate with a certain risk (and the relatggortunities), and existing indicators, routinesl a
conventions that may prematurely narrow down, vaaa filter for what is to be addressed as risk

The main question is "what are we talking abouty thooad is the issue, who and what is involved and
what are the boundaries".

* What are the risks and opportunities we are adihg3s

* What are the various dimensions of the risk?

» How do we define the boundaries for our evaluafons

» Do we have indications that there is already alproB Is there a need to act?

* Who are the stakeholders? How do their views affexdefinition and framing of the problem?

* What are the scientific/analytical tools and cortias that can be used to assess the risks?

* What are the current legal/regulatory systems anddo they potentially affect the problem?

* What is the organisational capability of the relgvarganizations, governments, international

organizations involved?

In this phase, deficits can be perceived at varieusls:

- Awareness: "l was not aware that there was a fiwtd". The knowledge or perception is insufficient.
- Warning: the signals have not been detected orgeised.

- Scope: a risk which is perceived as having onlglleonsequences may in fact be much broader.

- Framing: different stakeholders may have confligtiiews on the issue

- Information: lack of raw information



86-.' 65

Appraisal

This phase provides a number of criteria by whibk tisk can be characterized. It provides the
knowledge base for the societal decision on whetheiot a risk should be taken and, if so, howritle

can possibly be reduced or contained.

Risk appraisal thus comprises both a scientifiesssent of the risk (a factual dimension descrilieg
physical measurable characteristics and outcome) arconcern assessment of the questions that
stakeholders may have concerning its social andaoi@ implications (a socio-cultural dimension that
describes how the risk is viewed when values angtiems come into play).

The types of questions that the scientific assessdeals with are:
* What are the potential damages or adverse effettat is the probability of occurrence, how
ubiquitous could the damage be? How persistentdt@anreversible?
* What are the complexities involved in making theessment?
* What scientific, technical and analytical approa;heowledge and expertise should be brought
to better assess these impacts?

The types of questions that the concern assessiaalst with are:
* What are the public’s concerns and perceptions?
* What is the social response to the risk? Is theigkeor potential conflict?
 What role are existing institutions, governancaicdtires and the media playing in defining
public concerns?
» Are risk managers likely to face important ambiggitarising from differences in stakeholder
objectives and values, or from inequities in tratribution of benefits and risks?

In this phase, governance deficits can be percette@rious levels:

- Knowledge: there is a lack or scarcity of scientifiata or concern information, or a failure to apte
knowledge

- Confidence: there is a low confidence level in dlaga, the model or the theoretical interpretatian o
the modelled outcomes

. Lack of attention for interactions between agemis hetween agent and target: Multiple causes of
risks or multiple exposures to different hazardgenaot been addressed or the influence of behaviour
on exposure or effects has been underestimated

- Inadequate attention to concerns: The associatmmeoncerns of stakeholders and individuals were
not properly assessed or acknowledged

Evaluation

This phase is the most controversial.

It aims to make a judgement call on whether orandsk is acceptable or at least tolerable (in vidwhe
benefits if provides — and if subject to appropriask reduction measures).

Input for this decision comes both from:
« The compiling of scientific evidence gained in tlppraisal phase (risk and concern
characterisation) and
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* Incorporating broader value-based issues and chditat also bear on the judgement (risk
judgment).

The questions that risk analysts may ask are:
Risk and concern characterisation:
* What are the societal benefits and risks?
» Are there impacts on individual quality of life?
* On ethical issues?
* Isthere a possibility of substitution?
» Does the choice of technology impact on the risk#
* What are possible options for risk compensatiomeduction?

Risk judgment:

* What are the societal values and norms for makindggment about tolerability and
acceptability?

 How can tradeoffs be assigned to competing safedglth, economic, social and individual
goals?

Do any stakeholder, government, business or othm@ve commitment or other reasons for
desiring a particular outcome of the risk govermapmcess?

» Is the risk acceptable, needing no reduction oigatibn measures, or is it "unacceptable"?

* Isittolerable, requiring measures to mitigatebgential negative consequences?

At this level, governance deficits can be found:

- when some stakeholders are accidentally or delitedyaxcluded from the judgement process

- when there is indecision or lack of responsivenaskBether voluntarily (act of authority) or
involuntarily (overly inclusive process with stakéters leads to inertia)

- when tradeoffs are not made explicit and hiddeenaigs seem to determine the outcome of the
evaluation process

- when the timing issue is not properly addressed

Management

All tolerable risks will need appropriate and adsgurisk management.

This phase designs and implements the actionsesneldies required to tackle risks with an aim tadyvo
reduce, transfer or retain them. Based on the dpu@nt of a range of options, risk management
decisions are taken and put into practice.

The questions are:
Decision making:
* Who is responsible for decisions within the contaixhe risk and its management?
* What management options could be chosen (techmallogegulatory, institutional, educational,
compensation, etc)?
Implementation:
e What are the impacts associated with choice ofiqudar risk reduction options (cost,
compliance, effectiveness, equity, sustainabifiyceptability, etc.)?
* What potential trade-offs between risk and riskucthn measures may arise?

#
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* What measures need to be put in place to ensueetigéness in the long term (monitoring,
adaptive management plans, etc.)?

The governance deficits often found in the manageptese are:

- Lack of information: may lead to inappropriate dgon

. Sustainability: decisions are short-term and walhdl to further, secondary problems

- Immediacy: authority makes decision on knee-jedidm give impression of management
- Time lapse: new knowledge requires that risk denibie revisited

- Indecision/timeliness: matters are made worse gydeor inaction

. Lack of fairness: decisions are inequitable

- Implementation: decisions are ignored or poorly iempented

Communication

Communication is of crucial importance in all phas®f addressing and handling risk.

It should enable stakeholders and civil societyrtderstand the risk itself and the rationale ofrdmults

and decisions from the risk appraisal and risk gameent phase. It enables them as well to understand
their role in the process, to make informed chomlesut the risk, balancing factual knowledge abbut
with their personal interests, concerns, beliefd easources. Effective communication is the key to
creating trust in risk governance.

Questions:

* What is known about the risk?

* How can the difference between hazard and risk umeessfully conveyed to the different
parties?

* What are the demand, need and purpose for infoomatid communication?

* How can communication be organised so that infaonatan be effectively provided?

* What has been and can be the role of the media?

* Who controls information? Is it accepted?

« What is the degree of confidence in those resptmsibr generating/or disseminating
information, and for organising a dialogue?

» Have communications had their desired effect? Weaetan appropriate and well-designed effort
to get feedback on the communication?

The most important governance deficits that aredbim the communication phase are:

- One-way information instead of two-way communicapeevents building dialogue.

. The communication is not adapted to the categonsks$ and the stakeholders involved.

. Concerns are treated as irrational fears and thtignsatised (which may result in a high degree of
social mobilisation against the risk managementitiatson)

- Low level of confidence or trust in the informatigimen and in the decision-making process weakens
the whole process.
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Characterisation of the risk issue

There are a number of ways to characterise asslei For example, the following criteria can bediis
classifying risks:

- Emerging - re-emerging- rising — current — insitolised

- Scope: local, dispersed, transboundary, globarmational cooperation

- Impact on: health and safety, the environmentiesalcvalues, trade, business, actors' power, yquit
- Possibility of transfer: yes/ insurability — nofitesce

- Probability of occurrence and intensity

- Damage: persistence, reversibility, delay effects

- Level of public concern and stakeholder involvement

- Regulatory framework: regulation/guidelines/lais&®re, national/international, compliance issues

Our approach introduces a new (additional) charadtztion scheme that classifies risks according to
the degree of knowledge about risks

For example, relativelgimplerisks (e.g. home fire safety), where the benefitaking regulatory action
may be straightforward and uncontroversial (e.gol@mdetectors) require a different approach to risk
evaluation and governance than risks that are asangly complex uncertain and/orambiguous(with
respect to the perceptions and values associatbdivei risks).
Complexity refers to difficulties in identifying dnquantifying causal links between a multitude of
potential causal agents and specific observed tsffé&xamples of highly complex risks include
failure risk of large interconnected infrastrucgieand risks of critical loads to sensitive ecosyste
Uncertainty refers to a lack of clarity over theestific or technical data. Highly uncertain risks
include many natural disasters, acts of terroristhsabotage and the long-term effects of introdycin
genetically modified species into the natural emwinent.
Ambiguity results from divergent or contested pergives on the justification, severity or wider
meanings associated with a given threat. Normatmbiguities can be associated, for example, with
passive smoking and nuclear power. Risks subjedtigb interpretative ambiguity include food
supplements and hormone treatment of cattle.

Distinguishing between simple, complex, uncertand ambiguous risks can help to design a risk
management strategy.
Simple risk problems can be managed using a ‘retliased’ strategy, such as introducing a law or
regulation.
Complex risks can be addressed on the basis ofsingeand acting on the best available scientific
expertise, aiming for a ‘risk-informed’ and ‘robness-focussed’ strategy.
Uncertain risks are better managed using ‘precattased’ and ‘resilience-focussed’ strategies, with
the intention being to apply a precautionary apgno® ensure the reversibility of critical decison
and to increase a system’s coping capacity to ¢ive prhere it can withstand surprises.
Finally, for ambiguous risk problems the approgriapproach comprises a ‘discourse-based’ strategy
which seeks to create tolerance and mutual undelisiga of conflicting views and values with a view
to eventually reconciling them.
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Stakeholder Involvement

We have broadened the concept of risk assessmeiricliade the scientific consideration of risk
perceptions and other individual, social and calta@oncerns about the consequences of risks aflyequa
relevant inputs to risk evaluation and risk manag@mVery few risk governance models currently
include procedures or guidance for how, or whenptolve the concerns of stakeholders — particularl
the general public.

Governance deficits can be perceived in the case of

. Exclusion: accidental or deliberate exclusion @fketholders and/or their views

. Responsiveness: a deficit in responsiveness, bedate failure to act or a refusal to accept knalge
leads the stakeholders with power to decide, ireeipe of need for consultation and dialogue
("Authority knows best")

. Too many good intentions: selection of an overlgiusive process leads to inertia or indecision
(analysis by paralysis)

Risk Trade-off
Analysis &
- - Deliberation
Risk Bala.n.cn)g + Risk Balancing
+ Probabilistic + Probabilistic
Risk Modelling Risk Modellina
— - Cognitive
— - Cognitive - Evaluative
Remedy Statistical Risk Probabilistic Risk - Evaluative . Normative
Analysis Modelling
Type of conflict Cognitive
Actors
| stakeholders
Type of Instrumental Epistemological Reflective Participative
discourse

Figure 2: Escalator of Risk Management

Conclusion

Our risk governance framework is an innovative, poghensive and consistent, yet flexible set of
guidelines for identifying, understanding and addiieg the elements that are the essential compooént
sound risk governance. It is not intended as geeor a checklist which can guarantee that no aelev
aspects gets overlooked while analysing a riski@snglovernance process and structures, The frankewor
cannot replace thinking or, for that matter, cnggti It is however hoped that, by building into
conventional "risk analysis" soft issues such a&éetal values, concerns as well as perceptionsiofand

by looking into the interactions required betwe&e warious actors involved in the process, it can
contribute to the development of better balancetimare inclusive risk governance strategies.

Reference:

International Risk Governance Council (IRGC): WhiRaper NolRisk Governance — Towards an
Integrative Approachwritten by Ortwin Renn with an Annex By Peter @ae. IRGC: Geneva 2005
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3.2Panel discussion: Addressing the challenges

By Ludger Benighaus & Christina Benighaus

After an introductory speech by Ortwin Renn, thaegdaliscussion aimed at answers on how to deal with
risk communication challenges.

Four experts from different backgrounds had beeited: With Prof. Herbert F. Bender (BASF) and Dr.
Jurg Oliver Straub (F. Hoffmann-La Roche Ltd.) tw@nagers from the chemical industry stepped
forward to share and discuss their experienceFp. Cnudde is actively involved in addressingsisn

the food sector within the EU-funded project “S&f@ods”, and Peter van den Hazel is communicating
risks in relation to his position at the Public Hie&gervices Gelderland Midden in Netherlands.

“An open and regular contact with NGOs is recomnade for huge companies”, debated Prof. Herbert
F. Bender. His company BASF enters into conversatith active groups before something happens.
They try to understand groups' ideas and argumants,to compare these with their own position. It
happens that the positions are different, and thaagers in charge try to make clear that a ris& fre
industry does simply not exist. Prof. Bender argi@s it is not the point whether there is a risknot,

but rather, if the risk is tolerable or not.

“We try to avoid numbers and technicalities as maglpossible”, explained Dr. Jiirg Oliver Straulmias
personal experience. He is not trying to hide t®ué, but to explain there is a problem, and that
everybody could be exposed at any moment, evehignrdom. The public often accepts that there is a
minimal unavoidable risk, whereas politicians mayrhore apt to reject the possibility. It once haygae
that an internal report was offered to a politiciaat he declined the document and didn’t wantrtovk

it. It was not the politicians’ motive to communiedo the community.”

“The food safety sector is not easy to compare tghchemical industry”, stated Dr. Filip Cnuddeheet
outset. Outrage emotions are always very strond, @tause we all are food consumers, in the food
sector everybody feels highly involved. Food becemart of everyone, and therefore risks are imposed
involuntarily in a widespread manner. Risks frora tthemical industry tend to be more localized lier t
people living in the neighbourhood of a chemicanpl Part of the project "SAFE FOODS" focuses on
talking in messages, and on identifying who islyetdle target group. One of the problems is theloae

of information, and the necessary information sticag readily there when needed. In communicating
about food safety, Filip Cnudde recommends limitimge's ambitions to clear transmission of the
information that the people absolutely need.

The job of Peter Van den Hazel entails translatirgresults of the risk assessments to risk regnsland
to other target groups as well.

While visiting politicians, informing them abousks, and what could go wrong, he is often confrdnte
with hidden agendas. Speaking with the public,pbigicians might suddenly come up with their hidde

#
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agenda, and cause trouble within the process kfaesnmunication. He experienced one incident in
which a mayor wanted to increase the employmenh whe help of a company, and the risk issue
disturbed his plans. The mayor wanted to keepdhispany within the borders of his district. It ubya
backfires on the politicians if they try to go thewn way. Mr Hazel always tries to make clear to
politicians and risk regulators the importance einly very transparent, and advises them to ustheill
data the risk assessment has provided them with.
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4 Principles of good risk communication: "What
determines success in risk communication?"

One of the two keynote speakers was Dr. Peter Whiada, who presented his insights about risk
perception and emotions and their effect on thekwbia risk communicator.

4.1Lessons for Risk Communication: Methods and Results

By Dr. Peter Wiedemann

“Precautionary measures can trigger concerns ampdifgmisk perception”, the first key note spealkar.
Peter Wiedemann made clear in his presentatiorexpsrimental studies have shown, informing people
about precautionary measures may not decreasetbepgpion of risk — as may be expected by regudator
and policy-makers — but rather increase perceiisd This effect should be taken into account when
disseminating information about precautionary messu

Dr. Peter Wiedemann also explored the influencestf stories in societal representation of riskrese
These narratives often follow a certain sequengst there is the casting of persons in particotdes,
followed by ascribing objectives and motives. Tharysis dramatised by attributing logic to the etyen
and the consequences and harm are described.riethatip comes in formulating a conclusion or lasso
to be drawn (moral of the story). Depending on hlogvactors and the other story elements are pedray
risk perceptions can be either amplified or attésia without changing the actual magnitude ofrisie
This sensitivity to the context in which a riskpsesented is a characteristic of risk perceptiowloch
risk managers should be aware.

Good risk communication aims at the empowerment®ipeople, i.e. supports their competencies to
understand and make decisions about risks.

Provide a balanced and reasonable descriptioreafttdence on which the risk assessment is based.
Perceived social responsibility by risk creatons icaprove their role in the story.

Test your message. Be aware of unintended effects.

Key messages of the presentation:

Good risk communication aims at the empowerment®ipeople, i.e. supports their competencies to
understand risks

Provide a balanced and reasonable descriptioreadtfdence on which the risk assessment is based.
Perceived social responsibility can make a diffeeen
Test your message. Be aware of unintended siteteffe

Here is the complete set of transparencies Peted&hann used.
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Risk Communication:
Methods and Results

Stuttgart, 2007

Peter Wiedemann
MuUT

Forschungszentrum Jilich " m u

Frog Mg

AT LpRE
Menmoh Uimmet Technik

RiSH
* Risk Communication:
"... Interactive exchange of information
about risks among risk assessors,

managers, news media, interested groups,
and the general public.

International Union of Pure and Applied Chemistry.
Risk assessment terminology. Chemistry International
Val. 23, No. 2. March 2001. John H. Duffus.
hitp:/fwww iupac.org/publications/cif2001/march/risk_
assessmaent html

Seven Cardinal Rules of RC m‘shr'

» Accept and involve the public as a
partner.

* Plan carefully and evaluate your efforts.
+ Listen to the public's specific concerns.
* Be honest, frank, and open.

+ Work with other credible sources.

* Meet the needs of the media.

» Speak clearly and with compassion.

Covello and Allen 1988



86-.' 65

“Risk communication is not just a matter of
good intentions and a thoughtful analysis
of motivations. Risk messages must be
understood by the recipients, and their
impacts and effectiveness must be
understood by communicators. To that
end, it is not longer appropriate to rely on
hunches and intuitions regarding the
details of message formulation.”

(Morgan & Lave, 1990, 358).

Key Issues for Risk Communication

How to deal with uncertainties?

* How to provide a transparent, consistent, and
reasonable risk characterization?

How to deal with emotions?
* How to communicate precautionary measures?

"

How to Deal with
Uncertainties?
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Uncertainty in Risk Assessment

Key Issue:

Causality is
in dispute

Fignre [, Genernl environmental heulth frumework for rish weasment

Source! Kandlikar, Ramachandran, Maynard, Murdock2 & Toscano (2007)

Empirical Studies

Study Focus Results
Johnson & Interpretation of information | «  Majority of subjects prefers
Slovic 19985, about uncertainties cartainty over uncertainty
1998 & « Uncertainty is attributed to
Johnson personal factors (e.g.
2003 incompatance)
Miles und Effect of information of = Raesulls are context specific
Frawer 2003 different types of uncertain- | =  Uncertainties with respect to risk
ti@s in risk assessmaent on managemant, magnitude of the
fisk perception fisk, <and inter-spacias
ganeralization have the biggest
impact
Kuhn 2000 Interpretation of risk = Concerned people believe in
astimates worst-case-estimates

Summary

« Communicating uncertainty leads into a
dilemma

— Transparency is a ethical requirement,
therefore revealing the uncertainties of risk
assessments seems to be necessary

— However, without risk literacy , i.e. basic
knowledge about risk assessment principles,
information about uncertainties may lead to
confusion and misunderstanding.
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How to Provide a Transparent,
Consistent, and Reasonable Risk
Characterization?

Characterization

Is there a hazard?
How likely is it ?

How much evidence is available?

How good is the evidence?
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4.2Approaches in NoMiracle

4.2.1 Risk communication in the NoMiracle project

By Christina Benighaus

Technical and social science perspectives in riskalysis

The NoMiracle project aims to improve the developtnef methods to assess combined exposure of
multiple stressors. The project analysis more tieathmisks, as could be demonstrated by the main fo
tasks of the project:

scenario selection: substances/target, scaleabjsin

Exposure assessment: models choice for fate (haméenvironment) and assess exposure
Effect assessment: method to evaluate toxicityiature

Risk assessment: comparing exposure assessmaribwitological data

“RA may be a special subdiscipline within the whiale complex that is characterised by formalisation
through guidelines which in turn already containdarefer to the results of scientific, political and

(possibly, hopefully) societal discussion and ea@n”, said Jurg Oliver Straub as his personal

experience at the workshop in Stuttgart. “HenceskREommunication with/to regulators is mainly on a
technical level,” he continued.

In the social science view the technical risk asiglys only one part of the whole risk analysisleyn
the society. The technical risk analysis calculgiesbabilities of risks and structures the resuits
damage categories. This allows formal appraistt@fisks.

The social science analysis broadens the techrnigalanalysis and delivers arguments and insights,
which critically question validated technical rigkalysis. Not the question "How safe is safe endugh
relevant, but the political issue of decision makjHow fair is safe enough?” (Rayner & Cantor 1987)

“What does this mean within NoMiracle?”, asked Jidiver Straub at the workshop. “I personally
believe that the main inputs from NoMiracle willforenly on the technical side. You want to impr&#,
which for me means that we need new and bettes toohssess potential risks arising from complex
situations with a higher degree of certainty, agfFRenn put it, based on better evidence and iategr

of this evidence and eventually being less depémfeblack-box precaution (personal view).”

The NoMiracle project integrates risk assessmend iwider governance concept that combines|the
“technical” dimension of risk and the “socio-culilircontext (social risks, benefits, concerns).
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The Risk Governance Cycle

The traditional concept of Risk Governance contaiognally three components which are separated in
the different parts risk assessment, risk manageamh risk communication. In the traditional cortcep
the NoMiracle part is enclosed in the componemt aissessment. Risk management and communication
will be taken oven by stakeholders in regulatiargremy and politics.

Figure 1: The traditional risk governance contdimee components

The ,International Risk Governance Council” (IRGd@8veloped 2005 the Risk Governance Cycle, which
combines both perspectives, the technical anddtialsscience approach.

The IRGC wanted to integrate the varying termsndifferent disciplines in a framework, and toates

an innovative evaluation instrument for completé&ative, efficient and socially acceptable goverca

of risk (IRGC 2005, 17).

Figure 2: Risk Governance Cycle of the IRGC
New Elements of the Cycle
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The principal distinction between the knowledgengay tool (assessment sphere) and the decision-
making tool (management sphere) can still be ifledtas in the traditional cycle. But there areailew
elements, which combine these two generic stepdl highlight here only a few. A detailed descigot

of the cycle is given in chapter 3.1. “Risk Govercex Basic Elements and Requirements for
Communication and Participation” by Prof. OrtwinriRe

One important change is the ,Pre-Assessment-phagh”the "Framing“ of the risk assessment and
evaluation. The "Framing" defines, if this phenomeris actually seen as a risk, and if yes, which
causally determined functional chain from whiclg&rgroup should be looked at (Tversky & Kahneman
1981; van der Sluijs et al. 2003; Goodwin & Wrig@04). For example, it makes a difference, if & ris
like the consumption of functional foods, is peveei and assessed by farmers, food industry, consume
or environment activists (Renn 2007: 68).

The second phase of the IRGC model is devoted doridk appraisal. Here risk assessment is
differentiated from concern assessment (IRGC 2Q6¥%,). Physical risks will be analysed by the best
available scientific methods, and if possible, difi@a. The results of this scientific diagnosisutmh be
incorporated into the risk evaluation.

After possible effects and activities are collegtsteps for risk characterisation, evaluation and
judgement are designed (IRGC 2005, 36ff.). Hereabeeptability and the benefit of the risk play a
significant role. Formal judgements, norms and eslware incorporated in this phase. The more
controversial the risk is discussed, the more diffiis the solution of trade-offs. An adjudgemewer
the acceptability and tolerability of risks starmishe end of this process (Fairman 2007; Renn)2007

The fourth step is risk management. It describegldpment and selection of measures, in order to
avoid or reduce non acceptable risk, and handiléittis acceptable (IRGC 2005, 40ff.).

One very important change is the central positibthe risk communication. It does not stand at the
end of the traditional risk governance process,itbtihe centre of the cycle and it to be understasé
mutual leaning process. The IRGC considers risknonication as a permanent process, which lasts
from the pre-assessment up to the risk manageni@@( 2005, 54ff.). Early and comprehensive
communication about risks is not only a democrptistulation, but could enrich management processes
(Lundgreen 1994; Stern & Fineberg 1996).

NoMiracle has no direct mandate to study risk comication, yet the project emphasizes the need to
find the most appropriate way to communicate itpragch and its results to the EU administrators,
experts, stakeholders and the public.

Main tasks in the work package 4.3 in the NoMiraclgroject
Review of risk perception literature (DIALOGIK):
» Different social and cognitive concepts of risk
» Specific risk perception of lay-persons and experts
» Conclusions for risk communication and risk assesgm
e Submitted to the peer review Journal of Risk Regear

Review of frameworks of risk information:
» Definitions of risk and related concepts to exanthmeimplications of these for risk information
(SYKE)

Survey, what do experts and stakeholders thinktaiiks and uncertainties?
» implications for methodological development and cmmication
» For more details please see chapter 4.3 “Surveptsegxpert and stakeholder views of risks and
uncertainties by Timo Assmuth, Mikael Hildén, amadi Lyytimaki.
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Social concerns of consumers and the public (inrant2007):
» focus groups with consumers and the public on bafsihe case study of NoMiracle, analyse
communication needs:
. how they deal with the uncertainty, how they wam¢ tinformation of chemical and
cumulative risks to be presented (DIALOGIK)

Ongoing work
* As recommendations of the Open-Workshop in Stuttgar
. code of good practice of risk communication in H@Miracle context
. Review the risk assessment cycle and show thereiifées between the governance cycle
and technical Risk assessment

Dr Jurg Oliver Straub (personal view):

“I got the impression that there are no good or @gd guidelines for RC, while at least regionall @&
NZ, CDN) there are such accepted guidelines foaBording to David Wright.

Hence, for me, one possible product from this warksmight be a sketch or proposal or code of good
practice for RC, to be presented in the form ofuligation from NoMiracle participants. We found in
the World Café several basics for good or improR&e] which in my recollection on the personal side
centred mainly on trust; after returning home Intkithat mutual respect is probably a prerequisisib

for trust, hence it might need to go into thesesagrations, too. Respect also integrates well with
honesty as another necessity for good RC.

Some thoughts or possibly some kind of editorialeerew on the continuum of the whole RA cycle and
the differences between the whole cycle and teahi®é might be another idea, also including the
nature, scope and importance of RC in the varidssiplines of RA.”

References:

IRGC, International Risk Governance Council 2005. WR#&per on Risk Governance. Towards an Integratiyg@geh.
Author: O. Renn with Annexes by P. Graham. Inteoratl Risk Governance Council. Geneva.

Rayner S., Cantor R. 1987. How Fair is Safe Enougle?Clttitural Approach to Societal Technology ChoicekRisalysis 7: 3-
13.
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By Timo Assmuth, Mikael Hildén, and Jari Lyytimaki

Background and objectives

In comparison with studies of public perceptiongriesks from chemicals, relatively little attentidras
been paid to the actual production and use of inédion on such risks (but see Okrent, 1998; Sjgberg
2001). Some studies have investigated the rolpéres and of perceived uncertainty of risks. Alse
perceptions of stakeholders have been studiedmpatative European surveys (van Kleef et al., 2006)
Generally important studies of perceptions of etgphave also been made in relation to other kirids o
environmental risks such as those of climate chghg#e and Lorenzoni, 2007) and nuclear power
(Yim et al., 2003).

Analyses of experts’ views of risks are essenbalunderstanding how societies produce and dedl wit
risk information. Much of it is processed and traitteed between researchers and other experts acting
within or in direct connection with policy developmt and regulatory processes. These frameworks
affect the nature of the information and the demgamidon it (Assmuth and Hildén, 2006). However, the
divide between expert and lay knowledge in undaditey and addressing risks is becoming increasingly
blurred.

Broader participation in risk management and inegpance in general has become a common goal also
in EU, in part along with overall development ofiesce and policy frameworks that emphasize
transparency and access to information. Extendedqmemmunities and co-production of policy expertis
have gained interest (Corburn 2007). This has edea¢w challenges for the assessment and management
of risks and for the generation and use of knowdedfhe perceptions and views of experts and
stakeholders continuously play a key role, and rniedoke studied (Pidgeon, 1998; Sjtberg et al., 2005
Young and Matthews, 2007).

Here we present results from a survey that focusetbsues related to European level risk assessment
management and communication in the context of ateds) on uses and limits of knowledge in these
activities, and on the characteristics of chemitsis. The survey was targeted to researchersy othe
experts and stakeholder representatives workingrah familiar with chemical risks. Their expertise
ranged from science and risk assessment to adraiiist, industrial applications and policy making.
They included researchers, consultants and managepsblic institutions, industry and NGOs. For
details of the survey, see Assmuth et al. (2007a).

The objectives of the survey were to give a gengiclire of perceptions and views among experts and
stakeholders concerning risks, risk assessment reskd management, and to identify issues and
opportunities for subsequent studies and commuaitain particular, views were solicited from exjser
and actors in chemical risks on key topics of theMiacle (Novel Methods for Risk Assessment of
Cumulative Stressors in Europe) project, with anpleasis on complex risks and uncertainties in
chemicals management context.
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Methods

The method used was a web-based on-line surveygdnatbined regular Likert-type questions (degree of
agreement with statements) and a novel approattchizated the views on the importance of different
types of information in a two-dimensional graphatidsng the use of information in regulatory treatm
and public discussion. A third part explored thekiag of separate and cumulative risks in map g
views on presenting risks using maps (Assmuth.e2@07a).

The survey was e-mailed to 952 recipients reprasgnesearchers, national and EU level adminigtsato
industry, NGOs and European Parliament, and mostriebhber states and some other countries. All in
all 247 replies were received, typically from mateddle-aged PhDs with over 10 years experience in
environmental or health area. The response raté42867 % for those on the NoMiracle mailing lisf) i
considered acceptable but limits possibilities tkenquantitative claims concerning the views hsid b
different groups. The sample is, however, suffitifem identifying the range of views that existsdan
tendencies in them.

Results and discussion

General

Those who responded tended to give answers t@ aibet of the questions, suggesting that on thdavho
the survey was balanced and well tested. Respandee able to grasp and reply also to the novel tw
dimensional and map evaluation questions in ancozes Internet-based configuration. A key finding
was the pronouncedariability of views regarding risks and uncertainties and ube of information
related to these. It can only partly be explaingdh® survey methodology, or by background factors
(affiliation or country, or the field of expertiseJhere are thus similarities in views across araked
differences within easily identifiable groups.

Strongco-variation of responses to some of the questions could beradxs both within and between
survey sections, suggesting regularities in undeglynental constructs (e.g. opinion patterns, diera
values and views, and type of expertise).

In addition to scatter of replies, stronglivided opinionsvere found on some issues. For example, views
were clearly divided on the claims that "Human treaisks of chemicals more important than their
ecological risks" and "Long-term risks of chemicale more relevant than their immediate risks". The
survey can thus help in identifying issues of disagent, including differing interpretations, aadtbrs
related to such disagreements. Some disagreementskaly to be related to the type and level of
information and experience, others to fundameraléfs and values.

Importance of different types of information

The views on the importance of information indicttat the context of its use and purpose play e. rol
Some items, notably information related to modgllamd other information related to the more tedhnic
aspects of risk assessment and management, weareivieer to be important mainly in legally based
formal treatment of risks. Such information wasnskg many as key issues for 'professionals, noliggub
(Fig. 1). Fewer items were regarded as being maimiyortant for public debate, but for example
narrative descriptions of risks were seen to betortis category.

Differences in general attitudes to broad publigagement in risk management were found. Some
experts clearly want to maintain the divide betwerperts and non-experts whereas others recodreze t
blurring of the divide and see public debate asntegral part of risk management. This differenaa c
also be seen in the views on uncertainties: magytlsat information on uncertainties with respect to
exposures and effects are mainly an issue for apgabiexperts in regulatory frameworks, but theee ar
also those who regard this information as essentjalblic debates.

# 7
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Some fundamental differences were discerned inudés to the possibilities for quantitative and
objective information on risks. The views rangenirtull agreements with claims that all informatican

be quantified to total disagreement with such ctaim

Descriptions of the variability of risks to humamas regarded as more important than those of vktyab

to organisms in general, although human healtls pigk sewere not considered more important than
ecological risks of chemicals.

The overall view of the possibilities to deal withmplex multiple risks and uncertainties rangeanfro
optimistic to pessimistic. The importance but alke difficulties of integrated risk assessment with
respect to, for example, various risk agents, asgas and risks stages were commonly expressed.
Integrated information on both risks and benefitsalbernative chemicals was considered the most
important item by a very large majority of respomde Many respondents valued highly information on
risk reduction, but not that on closer integratidmssessment and management

Descriptions of the variability of Descriptions of the variability
risks to specific organisms of risks to humans
Environment Health Environment Health
1.01 1,01 0 0 0
- _ ® Q o @g’
g 5 ) (@ &053 ° (g%oo %@o
§ 0,87 E oal 900 0 ] S
3 g 08 1) o o oo
<4 2 00 o “gO &m ® oo
s § |9 O 0B o ¢ %
5 0°F ; 06 o ® 00 o
= = % o oo o} o
% 0,49 8 o o o °© @® © o
s 8 047 ° o oO 1 ° o
= o
= 2 0Op O o o o
0,27
] T 0,21 o © o 10 o
o
T T T T T T T . . . .
Research Other Research Other
1,07 o 104 j
= o o © - o o
z % o @ o 0 q® o z o o % @b o 0° o &P
£ 081 o g o
27" ogo  © ° g% o g ° °% o
o =1 o
& o 00 o o o s o @® 8 8
E 0,61 E o
5 o 3 % °
= o o o o =
= o o © 3 o o
@ 0,47 o 2 0,41 -
< ° o %¢g g o 4
E, ° @ T o o
Boz 800
o
T T T T T T T T T T T T T T T T T T T T
02 04 06 08 10 02 04 06 08 10 02 04 06 08 10 02 04 06 08 10
Public risk debates Public riskdebates Public riskdebates Public riskdebates
Public debate Risk management Public debate Risk management
7
M 60 M
40 40 _ -
— 30
50
30 M 30 40 I
- 20 L
20 L 20 A 30
o 20
0] q o
g 1Y H sd.pev: g ° Std. Dev = ,24 g suDev=, g Std. Dev = .21
g Mean = 4 § Mean=,7 % H I T _L Mean = 6 § Mean=,7
g d N=23900 F o [N = 239,00 £ o N = 244,00 g, [N = 244,00

Figure 1. Typical responses to the 2-dimensionalwation of information in legally based management
and public debates: Scatters (above) and frequelityibutions (below) of the expressed importante o
descriptions of the variability of risks to specifirganisms and to humans. Note the interpretaioiine
data points as vectors defined by length (valuéatimation) and direction (type of information use).

Claims regarding risks

The claims regarding risks provided a mix of agreetndisagreement or divided opinions (Fig. 2).yThe
reflect crucial deviations and contrasts in vielsere were notable differences concerning philosapbh
foundations and basic principles of risk assessmetitmanagement, such as implications of unceytaint
which could be related also to views regardingitimgortance of risk information in the previous $&at

#
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NGO affiliates as the only group strongly disagreeith the notion that risks can be assessed and
compared in quantitative terms, while researchengwnost strongly of the opinion that risk manageme
should be strictly based on scientific expertise @rat risk assessment should be confined to indbgre
experts.

On some issues the replies from NGOs and indusfigreld, in others they converged; both disagreed,
for example, with the claim that risk assessmentdccbe fully standardized at the European levebsgn

in international organizations were the most aititoward the notion of full standardization. Asrisk
communication, it was commonly felt that media teéadexaggerate risks from chemicals especially to
human health. Interestingly, relatively few respemd acknowledged that expert judgments are heavily
influenced by social factors.

Figure 2.Level of agreement with selected claims on a s@le 2 in the whole data (means and 95%
confidence intervals. RM = risk management, RAsk Assessment).

In some cases the degree and direction of agreeocmaid be tentatively explained by background
factors, responses to other questions or theoretiodels. For example, on average those repregentin
human health expertise tend to stress human rigls exological risks whereas environmental experts
stress ecological risks more. Less expectedly etfi@sn USA and especially international organizagio
disagreed more than others with the claim that a@skessment should be strictly based on scientific
expertise; American respondents were also moretiskémf the idea that the key to dealing with
uncertainties is more exact measurements and hetlilated models, and were more seldom and less
strongly of the opinion that most risk controvessare caused by a lack of expert information to the
public.

Differences in attitudes concerning the role oégtific evidence may reflect the amount of experéeaf
practical debates on various issues and constriaimtsk assessment. Cultural and historical fectany
also play a role. Those from new EU member couns@dom felt that professional judgment of experts
is heavily influenced by social factors. This maflect the influence of the history of these coiastin
which experts often stressed their independent rexpge. A similar indication of perceived
independence can also be found in the greaterdsmde that adverse effects of chemicals are nat ove
represented in literature compared with their biéneFhese observations help to understand theenafu
some common controversies or tensions in the dpreat of risk assessment and management.
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Risk maps

Risk maps represent novel tools for displayingsiskhe possibilities to present risk in the forrmadps
have been greatly enhanced with the developmeirtfafmation and communication technologies and
with the increasing availability of data and backgrd information that includes spatial informatidiris
therefore of particular interest to analyse botpasfunities and potential stumbling blocks regagdine
use of maps to transmit information on risk.

Calculated and perceived severity of combined
risk

@ Calculated risk for the
square

B Calculated risk for the
square discounting
water areas

index

O Relative severity of risk
derived from suney
Square Square Square Square Square answers
20 9 11 12 10

Figure 3. Correspondence between calculated (traikings of the aggregated eco-toxicological sisk
to freshwater organisms in example map squares, thadaverage rankings by respondents for these
squares. The calculated risk levels are given asgugages of maximum values either without or with
discounting water areas in the squares.

The respondents were generally able to rank risk grds in consistent order, as compared with
calculated risk levels for these grids. This sutg#sat it is possible to transmit correct impressof the
order of risks using maps (Fig. 3). The map integgathree different risks was on the average atiyre
interpreted as to the order of the two top-riskigrieven better than maps of single risks suchasetto
algae (Assmuth et al., 2007b). This suggests timaimount of different colours is not a decisivetda
Many respondents nevertheless felt that especihlyintegrative maps can confuse non-specialists,
although they can be interesting and provide a gooldfor informing decision makers in particular.

The claim that people should have free access fsmfrisks in their own neighbourhood even if the
maps can be mis-interpreted divided opinions, witie group seeing this kind of information as
something to be limited to the use and interpretatiby experts only. This can also reflect the tipvd

the method, which may invoke fear of misuse. Unfamiy with risk maps may also explain the facath
there was a high proportion of "no position” on thaim that risk mapping of cumulative risks from
multiple stressors requires too many resourcelation to their information value. However, such a
judgment is also dependent on other interpretatimalsopinions regarding information value, whichyma
also depend on the use context.

Conclusions on policy and methodological developmén

The electronic survey as a tool for exploring vi@mgisk

Methodologically useful experiences were gained of ways to obtginians by a web-based survey, but
limits e.g. for 'e-Democracy' became clear. Despiteell-tested questionnaire that required onlyriis

to fill in, and repeated encouragements, the resposte remained relatively low. From the survemtpo
of view the main challenge appeared to be theioreaf sufficient motivation to click on the link tthe
survey. Among those who visited the web site ofsilirey more than half responded to the survey.
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Even if one could achieve a high response ratectimeplexity of risks and also the controversies and
high stakes surrounding them mean that ‘real’ fomelatal views are elusive. Therefore a survey o thi
kind should be seen mainly as a way of identifyssgies and communication topics, but not as aftwol
determining quantitatively representative or noimgaviews.

General conclusions of risks views

The survey demonstrates that perceptions and vidwisks and uncertainties are genuinely variable.
They can be hypothesized to reflect fundamentaldsgews, such as views of the predictability and
benevolence of the world and the ability of humensontrol it (cf. Bickerstaff, 2004). For integeat risk
assessment in particular, views regarding pluralitpoth risks and of views are crucial, such agtiver
plurality is seen as confusing and requiring attsngi uniformity, or as richness to be explored and
cultivated. The views of risks and uncertainties) d@e generally characterized by optimism and
pessimism with respect to knowledge (Assmuth €2@0,7a). They cannot however be described with any
simple model, and differing conceptions and fundaiaeambiguities cannot be wholly dispelled in a
mechanistic manner by, for example, additional imi@tion. Instead, by respecting the variability and
multi-dimensionality of risk perceptions, more miggyful and inclusive concepts and communication of
risks and uncertainties are achievable.

The complexity of risks is reflected in the diffeoes of views on many different aspects of risemfthe
ordering of different risks to appropriate ways @dmmunicating risks. Importantly, the survey
demonstrated that there are no simple categoriperokptions and opinions. Different overall cortisep
of risks as well as of science, expertise, andetp@xist also within easily identifiable groupskias
administrators, industry and research.

These results have direct bearing on what is mbgnand what can be meaningfully striven at by,
'integrated' risks assessment and 'novel' metfidasresults of the survey strongly suggest thangits

to establish normative 'right' views of risks aileely to fail, as there is pronounced variability i
perceptions and opinions even among experts. Waerecepts and techniques are developed one should
be aware of the fact that it is virtually impossilib introduce concepts that do not carry a degfee
ambiguity (see below).

Implications for addressing uncertainty and ambigui

A key task of the NoMiracle project is to developthods for dealing with risks and uncertaintiese Th
survey showed that the experts generally have imigfic view of science and felt that uncertaist@an

be reduced through more exact measurement and batidated models. This is consistent with the
critical view towards the claim that "The precantioy principle should imply that large safety fasto
should be always used". However, the acceptancthefclaim "Safety factors should be adjusted
frequently in the light of new empirical data" bpth NGO and industry representatives puts major
expectations on the methods.

The assumptions and choices that are used assadbasifety factors should be made more expli¢its T
can be one way to reconcile demands for 'precaatydand 'realistic' safety factors, and for frague
adjustments of safety factors with legal and adshiative constraints. It means that also the devaémnt
processes for safety factors need to be addresseshade as transparent as possible (see nextrgectio

On a more general level, views acknowledging theeiiant uncertainty and ambiguity as well as the
subjectivity and relativity of risk information weralso evident in the responses. These views were
reflected in expressed realization of the challengesed by complexity of risks and by integrated
treatment of risks. A key question becomes how tdddization influences assessment and management
and the role of scientific advice. The reaction t@neither a more inclusive or a narrow concept of
science and assessment.
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Implications of the results for the developmerdassgessment methods

The fundamental variability in views and percepsionf risks should be taken into account in the
development of novel methods for risk assessmant,the overall goal of the NoMiracle project. One
should not generally expect that methods of rigdlessment are able to deliver generally valid ndumat
results that would be unambiguously understood amupted. Interpretation is a necessary element in
risk management processes and this should be risedginom the outset in methodological development.
The results imply that harmonization and standatiin of context-dependent and variable assessments
are meaningful to a limited degree only. For inkégd assessment in particular, balancing is needed
between broadened scope and focus, both in ternmgegjration across risks (e.g., from chemicals and
other agents; to humans and other organisms) aneée assessment and management (cf. Assmuth and
Hildén, 2006). The varied and divided opinions be telations of assessment and management suggest
that development of assessment methods that wooitd explicitly incorporate decision factors, also t
streamline assessment, is not yet very commongrdegl as important.

A key requirement for methods of risk assessmetttas they can deliver information in a form that i
amenable to discussions and interpretations. Tddls for transparency of the methods and also activ
communication about their underlying framings, agstions and interpretations, including implicit wal
judgments.

Implications for risk communication and support $arcial learning

The variability in views on risks and risk commuation means that there is scope for social learning
Learning does not mean that a full consensus wenldrge or that one should have the eradication of
differences as a goal. The principal objectiveniead to create forums where different groupsezam

to understand the views of others more deeply, @oakibly also learn to appreciate different views
without necessarily accepting them.

The results of the survey indicate that therenszai divide between two types of experts. One gisregs

risk information, assessment and management as taakly for designated experts who should inform
the public but not engage in dialogues with it. Tieer group considers all issues related to riskse

part of societal processes that therefore needetaldbated in public, at the same time recognising
assessment and management as formalised procelsess.groups are reflected in the disagreement over
the claims that "Risk assessment is to be confioeddependent experts" and "Risk management should
be strictly based on scientific expertise".

Risk communication is difficult to develop in a mé@sgful way if one sees communication as a one way
process of informing the less informed, or as & tds'speaking truth to power" (Renn and Benighaus,
2006). Learning to participate in and to deliveefus material for dialogues is, according to thevsy,

one of the key challenges for risk experts.
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4.4Results of the World Café and discussion in the pteim

By Christina Benighaus

“The terms complexity, uncertainty and ambiguityrevevell addressed in the Café part of the workshop,
commented Peter van den Hazel, member of the aghvieard of NoMiracle, in a report about the Open
Workshop.

In the late afternoon of the first day a "World €afvas organised. "The World Café is an innovagiet
simple methodology for hosting conversations almugstions that matter. These conversations link and
build on each other as people move between graupss-pollinate ideas, and discover new insights in
the questions or issues that are most importathtein life, work, or community. As a process, theNd
Café can evoke and make visible the collectivelligence of any group, thus increasing people’s
capacity for effective action in pursuit of commaims (vww.theworldcafe.com

All participants were seated around small tablagh wbout five persons each. In a coffeehouse arobjen
they discussed issues of risk communication, likeesss factors, social and cultural concerns asigjale

of the communication process for chemicals. Afi@m3nutes the groups were newly mixed. One person
remained seated as a host of the table, and Heeogreeted four new guests. Every participant had t
chance to discuss the issues with new neighbouttseatable. The results of the “Café-Table-Groups”
were intensively debated afterwards in the plenum.

4.4.1 Key factors in risk communication

One of the issues discussed in the world café ther&ey factors for a good risk communication sash
safety levels, target groups and audience or trgineeds.

High safety levels but still undesired uncertainty

Living in developed societies has never been asasifn these days, but nevertheless, and thist tmégh
regarded as strange, the demand for realising lbehitevel of safety is strong. Consequently risk
regulators and risk managers experience a stroeggpre from the public to improve their handling of
risks, including the communication.

A number of factors have led to this situation:

. The role of media has dramatically changed inléis¢ few decades. While news in past years
needed a long time to reach the capitals of thédwtoday it takes, as the example of September
11" demonstrated, only minutes to spread images aminemtary around the world and thereby
to involve extended populations in a risk experénc

. At present, governments face very low levelgo$tt
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. In former days people worried about how to fdeeirtown families. These basic needs are now
satisfied for most people in the industrialisedrddes, and people worry about the environment,
and about the future and what is going on arouremthThe more threatening risks are
increasingly man-made, and people start to retlise

Close look at the goals of risk communication

Similar to many other tasks outside the risk se@arear view of the goals of risk communicatiauld
be helpful to plan actions and to review success #fie risk handling process is finished. At ofi¢he
Café tables, the participants set up three goaislotommunication:

. Help people to help themselves.

. Help people to prepare their own risk responigbilhey have to be prepared to help themselves
to act in a crisis.

. Help people realize that a risk-free society manexist.

Know the audience and the target group

Risk communication is an ongoing process and ctmsfdearning. Before the risk communicator can se
up a communication concept, he needs to know higeace and its requirements.

. Be aware of the audience, of the people to beesddd with the risk issue: what are their
concerns, and what might be the dominating riskcegion? It is good to know trough which
media channels the audience prefers to be inforaratiwho is talking to whom with what level
of success (language, amount of information, pudotid press).

. Build up a relationship to the main target graupast is the source of a good relationship. Use
trustworthy sources, and be clear on facts, opgamd values. The relationship with the media
could be improved by background talks conducte@isgviimes a year. Here, the managers from
the industry could inform the press which incideh&sl happened and how the company did
react. This helps the press to get additional mé&dion.

. While discussing risks with specific target greupe open about what you know, and what you
don’t know.

With a look at the target group, the risk commutiicaprocess could be differentiated for the neafds
specific target groups

. In general, the public needs understandable tifidedata. The participants of this World Café
table argued that in a first step the risk commatigicshould convey concrete messages and try to
reach as much of the population as possible withtsfontent information. Relating to the target
group, the messages could be less concrete.

. The experts should stick to their own expertisahe risk topic they are best in.

. The government is not responsible for everythiaggd governments have a limited scope of
action in a risk or a crisis.

Training for risk incidents
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The participants collected some experiences arasjdeow the people could be better prepared iska ri
incident or crisis:

. Conduct tests on how people might react in anrgemey: As a good example, and tested in
reality, a truck stopped in a tunnel, and non-teximke came out. The other cars stopped behind
the truck. The surprising result was that the pesphply stayed in their cars and didn’t run back
to the tunnel entry. If this had been a real agtideith poisonous smoke, most of them would
have died on the spot.

. Conduct exercises with people, and educate pdmpleto react.

. BASF's experiences with risk communication shdwattit's good to use various types of
channels to reach people. They give special infoomao every home in the community and
provide a telephone hotline and guidelines. Thgytdrbe absolutely honest, while visiting the
people and informing them.

. In the Netherlands, a new campaign has recetaiiesl. People can visit a webpage, type in their
postal code, and with the help of a geographic@rination system, they immediately get the
type of risks of the area they are living in.

Additionally, before starting the risk communicatiprocess, the people in charge should think about
how to measure success after the risk processrisised.

4.4.2 Integration of social and cultural concerns in asssment and
management

Be aware of concerns of the public

One of the ideas discussed at one of the World @dilés went into the direction of collecting assdm
concerns when starting the risk assessment pro&esaitial list of social and cultural concernsutd be
worked out, analysed internally, and then discusgéua group of stakeholders who judge which @ th
concerns are important, and which could be disdeghrThis list of concerns is only to have someghin
in hands right at the starting point of the rislogess. New concerns could come up, others could
disappear after a while.

Risk perception questions, and this is intercoretetd concern matters, could be integrated intaingn
and regularly conducted surveys. Such monitorimy@ches would show changes and dynamics when it
comes to risk perception.

Within the normal process of the risk assessmantadalitional chapter “Social and cultural concerns”
could be added.

Adding new tasks to risk regulation is time and cdsintensive

The task list to assess and manage risks is alrdilyand looking at concerns brings even more
pressure. Risk regulators are facing limited timesources and availability, and might worry how to
manage additional tasks. People expect to havack gesponse to their concerns. All these additiona
concern assessments cost money, and risk managerdsdimake do with fewer personnel. Accordingly,
it will be a difficult task to integrate the conoerin the main guideline and make them practical.

Distinguish between complexity, uncertainty and amiguity

# 2
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Distinguishing between complexity, uncertainty amdbiguity supports the risk management process. If
one believes that scientific words can be contiaér complexity could be on a fully abstract and
universal level. Uncertainty needs to take the exininto account, and depends on context variakfles.
one looks at ambiguity it is almost on the indivatllevel, because every person has a different afay
interpretation.

4.4.3 Communication design for chemicals and chemistry

During the plenary discussion of the results of Werld Café, moderator Ortwin Renn asked a
provocative question: Is there something speciaualztommunicating chemical risks, or should the
normal procedures be followed?

Things have changed over the past decades. Compartdte 1960/1970s and influenced by some
incidents like Seveso and Bhopal, safety mattesse hmproved significantly, and the way risks are
communicated are much more sufficient in these .d&j@mvadays the chemical industry involves
stakeholders on various levels.

Chemicals are often perceived negatively in théespowhile due to the perceived benefits the ratiom

of pharmaceuticals — chemicals in itself - is mhagher. Chemicals are a very abstract, artificizbdy
and everybody thinks they could be toxic and haewpte. This negative image sticks in the head aftmo
people. Many consumers cannot see a direct associgith a useful product. Often they are not aware
of the benefits or positive effects. They are stisps of a substance whenever it is perceivedsky,ri
even if the exposure is harmless.

Communication with the community
Another discussion thread refers how a company ldhoammunicate with the local and regional
community. Risk communication -as a general leitmot
should contain adequate and sufficient data on masnprovided by the chemical company, and
the way of getting in contact with the local peogit®uld be open and transparent.

First the general frame of the issue has to beyaedl Basic questions have to be answered before
starting a risk communication process, like theetgp risk, what happened, who is talking to whorat B
the main challenge is fixing the objective. The&knmanager should be very clear about the objectives
relating to the target group while communicatings# or a crisis.

Regaining confidence is seen as difficult. Onehef positive examples in which trust is the basd the
starting point of the communication process comasflapan. A company announces the temperature of
their emissions directly at the chimney. They jsBbw that the temperature is high enough that all
dioxins are destroyed when the emissions are l@ovgn out.

The chemical company BASF has set up some meatsuges in contact with the local community:
Round table discussion every three months in thenoanity

# 7
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Mobile ambient pollution exposure assessment, racddtion, measuring the air pollution
Brochures for the population on produced chemicals

Testing of all relevant endpoints of produced cluatsibased on up-to-date knowledge
Scientists working at BASF for product safety

Technical dossiers with important properties ofstabces available for public
Open-door events once a year

Excursions for interested persons to visit plants

Telephone information 24 h per day

The participants suggested setting up educatioaaing for adults, but in schools as well, to opathe
behaviour and attitude relating to risks. The pubbuld gain awareness that a zero-risk simply aann
exist, and view the benefits of chemicals in a sellanced matter.
! " & % $> >
$ / $ % %
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Risk Comparisons as a communication method

Risk comparisons are seen controversial in thegpler©n the one hand comparing risks in the rigéy w
demonstrates of how risky a substance is in reality puts probabilities in another perspective,dngt
has to be careful. Risk managers should always amnjsks that are in the same class, to avoidusist
and anger on the side of the target group.

In Spain, and that seems to be typical in this tguthe local households in neighbourhood of a grow
plant get free energy. Industry could thereforet stast-building measures, and effectively shoeythre
caring for safety. This example shows that peopeoffered a substantial monetary benefit in chdoge
accepting a long term risk.

A very practical tool was presented from the Nd#rats: In some schools, the classrooms are fitidd w
sensors for indoor air pollution. The sensor goe®d if the CO2 is too high, and teachers are pted
to open the windows.

Overcoming detaining factors for communicating chercal risks

The “basic rules of risk communication have newegrbchanged”, one participant stated during the
plenary discussion after the World Café, and thisue for chemicals as well. However, the paréinig
brought up many other factors which affect risk cmmication in the chemical sector and make it speci
compared to other risk sources:

1. Unfamiliarity: Ordinary persons are not familiaith chemicals and can’t see the benefits as lglear
the risks. Better educational programmes, for peophll ages, would help to overcome this factor.

2. Artificiality: Chemicals are perceived as adiéil, no matter which specific substance is invdlve
Similarly to the case of factor 1, teaching anainfing would be likely to raise the level of accaapte.

#
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3. Involuntariness: People face a lack of persoaatrol and have the feeling of being exposed to
chemicals involuntarily. In order to weaken thistta, more involvement of people in appropriat& ris
assessment steps is essential.

4. Collective memory: Collective memory of incideim the chemical field is very salient. Risk magrag
could handle this actively and show people how aiséessment and safety procedures have improved
over the years.

5. Negative reputation: Chemistry and chemicalsl lrohegative reputation associated with a lackust t
in managers. Here participation is needed to lupldocietal trust in the assessment and regulatory
procedures.
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5 Learning from other EU-Projects: case studies

“The participation of the coordinators of other BWejects was a good initiative and increases the
visibility of NoMiracle in Europe,” said Peter vaden Hazel (member of the advisory board of
NoMiracle project).

In three case studies the project partner of thalai EU-project STARC (Stakeholders and Risk
Communication), PHIME (Public health impact of lelegm, low-level mixed element exposure in
susceptible populations strata) and SAFE FOODS gheas and valuable hints how risk communication
to and with stakeholders in the complex topic ofmalative risks could be realised in the NoMiracle
project.

5.1Case study 1: The STARC project: Stakeholders andisk
communication

By David Wright & Yves Dien

The project Stakeholders and Risk Communication AST) was funded under the European
Commission’s Sixth Framework Programme “to prommeordination of national approaches on risk
communication and to propose initiatives for inwoty all stakeholders and civil society in a more
dynamic risk governance culture”. The project beigaiune 2005 and concluded in January 2007.

The STARC consortium comprises researchers frorotiidéé de France (EDF), Trilateral Research &
Consulting (UK), the South German Institute of Enggil Social Research (SINE e.V.), INERIS (Institut
National de I'Environnement Industriel et des RisguFrance), the International Risk Governance
Council (IRGC, Switzerland) and the Institute fbetProtection and Security of Citizens (IPSC) @& th
European Commission’s Joint Research Centre (X8I9).

The STARC consortium had several tasks:

1. to examine the dimensions of risk communication,

2. to conduct a survey of the Member States and selather countries in order to examine the actual
practice of risk communication,

to conduct a series of in-depth interview in thirekustries in four countries,

to identify good practices,

to conduct a workshop of risk communication expand

to make recommendations to the European Commissidrothers.

o0k w

5.1.1 Six Dimensions

Risk communication has many dimensions, among wihieltonsortium focused on the following:
the strategic dimension,
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the information dimension,
trust and uncertainty,

the operational dimension,
the media,

the institutional dimension.

The strategic dimension

Strategies comprise or are built from several etgsencluding a set of objectives, a game plarh wit
actions and the resources necessary to achieve obgsctives. A good strategy will include provisir
monitoring progress, making adjustments if necgssad learning lessons.

The strategic dimension is underpinned by prinsipdé good governance, which the Commission has
identified as openness, participation, accountgbileffectiveness and coherence, together with
proportionality and subsidiarity. These principlast only stress the participation of stakeholders
“throughout the policy chain — from conception taplementation”, but also the use of language that i
“accessible and understandable for the generalqiubl

Like the other dimensions of risk communicatiorg #trategic dimension provided a basis for devatppi
the questions on actual practice that the STAR@pes put to countries and industry sectors.

Perception, trust and uncertainty

The STARC consortium reviewed various studies, @@gnes and projects dealing with risk perception.
The bottom line, however, is that risk managers polity-makers must have a good “feel” for how
stakeholders, including the public, perceive risidsich they regard as important, what their conseme
and what factors shape their concerns, behaviomarvalues.

Hence, the risk manager must employ methods andndorasources to ensure that some stakeholders
interested in or affected by a risk are not maiged in the policy-making process. Surveying
stakeholders, including the public, can help toldbtiiust in risk communication. If there is no trus
among stakeholders, risk communication is bourfdito

Differences in the level of trust among stakehaddare another reason why risk communicators must
target different stakeholder groups with informattailored as far as possible to meet their nesigu
channels most likely to reach them.

At the same time, in any participatory exercisdghoves the risk communicator to ensure thatdhees
rules apply to everyone, that the process for #shaibg those rules is transparent.

Risks, by their very nature, are uncertain. As baeel of uncertainty goes up, the level of trust
stakeholders are willing to extend to the risk ngmmagoes down. Thus, risk communicators must
acknowledge and make transparent the very fact ¢haes of scientific ignorance are not the rare
exception, but the norm. To acknowledge gaps inkedge and existing uncertainties, therefore, is a
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fundamental precondition for adequate risk commatioo. The question confronting society — and the
risk manager — is what degree of uncertainty israsbacceptable.

The information dimension

The content of messages, the way in which thatettnis conveyed, who is doing the conveying,
understanding how the messages may be receivepenoéived, the credibility of spokesmen and so on
are all important to achieve success in risk comaoation.

The STARC partners concluded that, as a mattepofd goractice in risk communication, it is important
to collect and evaluate empirical information obéal through surveys, focus groups or interviewsiabo
stakeholder judgements of each of the perceptictorfg (control, benefits, trust, etc.).

The operational dimension

Unless the risk manager meets face to face wittebtdders, risk communication will depend on some
physical means of communications, e.g., landlinectan networks, satellite communications, cellular
radio, HF and VHF, TV and radio broadcasting, thernet, etc. The STARC consortium termed this the
operational dimension of risk communication. Subligical networks have been little considered by ris
managers, although those engaged in emergency coication are much more conscious of their
importance. Nevertheless, the operational dimenisan important factor to take into account irkris
management since networks’ availability, or limiat, may affect risk management options.

Our review of the operational dimension led usnidude in our survey and interviews of actual pcact
guestions about whether risk managers and civieption authorities had plans for communicatinghwit
stakeholders, including the public, in the evenaaatastrophic failure of the existing telecomameks
and alternative means they might employ.

The media dimension

Journalists tend to treat risk issues differemiyrf the way technical and scientific people do. S lmome
conflict between risk communicators and journalestsl other intermediaries is inevitable and shdeld
expected. Nevertheless, the risk of conflict and peess can be reduced if risk communicators have a
good understanding of the media, the risks inherembommunications with the media and what steps
they should take to minimise those risks, to meetgractical requirements of the media in an enmenge
and to develop a working relationship where thereetognition that the goals of the media and itle r
communicator do sometimes coincide.

The institutional dimension

At the European level, there is no explicit riskreounication legislation as such, but there are maose
treaties, conventions, directives, communicationd policies relevant to risk communication, which
provide a kind of framework or context for the gree of risk communication.
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The STARC consortium surveyed and interviewed isgrtatives from the Member States and selected
industry sectors about their practice of risk comioation. In particular, we were wanted to know
whether there are any legislative or regulatoryuiregnents at national level for communicating vitie
public about risks, for co-ordination of risk commzation between the public and private sectorgrwh
risk communication starts in the risk managementgss, whether there are provisions for identifying
and seeking the views of all stakeholders, makiaoglip comments received from stakeholders, co-
ordinating risk communication with other countrisgrveying public perceptions of risk and so on.

5.1.2 Actual practice — a survey and in-depth interviews

The consortium undertook a survey of EU MembereStand selected other countries to examine actual
practice of risk communication. In addition to thervey, the consortium conducted in-depth intergiew
with representatives from the nuclear power, chamicaste and genetically modified foods sectors in
France, Germany, Hungary and Switzerland.

The consortium e-mailed a questionnaire to thd pigtection authorities in each of the EU 25 Membe
States and six other countries, namely, Austr@@anada, Japan, Norway, Switzerland and the United
States, in December 2005. Numerous follow-up tedaphcalls were made so that eventually the
consortium had responses from 28 countries.

The principal findings of the survey are summariagdollows:

Two-thirds of countries surveyed reported that thaye legislative or regulatory requirements for
communicating with the public about risks, but garity of countries do not require companies who
offer shares to the public to make public inforroatregarding the risks they face and how they
manage those risks.

When risk communication begins in the risk managermeocess varies significantly. For about half,
it begins before or at the risk assessment staglelother half, it begins after this stage.

In more than half of the countries, surveys aredooted to assess the public’'s perception and/or
prioritisation of risk although the frequency ofchusurvey varied significantly (in one case by ap t
10 years).

Most countries provide stakeholders and/or theipwiath feedback regarding to the extent to which
their views have been taken into account.

For a wide majority of countries, risk communicatigrovisions exist as part of the risk management
plans (versus separate, stand-alone documents}. Mdkscommunication plans contain provisions
for identifying stakeholders and civil society organisations (QS@knost all countries responded
that they welcome the views of stakeholders and €£S@wever, few countries make public
comments from stakeholders.

Risk communication is not an “isolated” activitybdut half of the countries co-ordinate their risk
communication, at least to some extent, with theedint levels of government (national, regional,
local), “risky” industries and/or neighbouring dher countries.

In most countries, the government provides adwicg.(via the web or other means) to the public
about what they should do if a risk event occurs.hblf of the countries, the national risk
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communication plan contains provisions about hoer ittformation should or could be conveyed.
Few such plans say whom to contact for more infétiona

As a conclusion, one can see that the risk comratioitissue is addressed in a majority of the aiesit
surveyed, but there are significant differencesalicy and practices.

5.1.3 Good practices

From the responses to the risk communication quastire, the STARC partners drew a number of
conclusions and identified good practices, amonghvthe following are a sample:

The consortium agreed with Canada that it is a gpaattice to regard risk communication as a
continuum (or as a cycle) in which emergency amisccommunications should be a part.

Based on the results of the survey, it appearsatmaajority of countries do not require companisted
on a stock exchange to include in their annualnts@orisk assessment and how they are managksy ris
The consortium thinks, as a matter of good pragctieere should be such a requirement.

Most respondents said that their risk managemeanspido refer to risk communication, and the

consortium regards this is as a good practice. Wewedhere would be value in separate, generic risk
communication plans or guidelines, as in the UK arfdw other countries, which would avoid the need

for risk managers and risk communicators to “reemvthe wheel” for every separate risk management
strategy.

In the consortium’s view, good practice favourk m®mmunication beginning at the pre-assessment /
assessment stage, since stakeholders, includingpibéc, may bring information that might not
otherwise come to light from the experts, and dtalders will certainly bring their values and opins,
which may well be different from those of the extpemnd/or risk manager.

Stakeholders or stakeholder groups should be fikhtin as fine-grained detail as possible andrthei
participation encouraged in the risk managemertga®for all types of risks.

The consortium regards co-ordination of risk comioation between the private and public sectors as
good practice, so long as it is not an instanceegtilatory capture. The Seveso Il directive proside
model for good practice with regard to such co-wation.

Countries should co-ordinate their risk communarati not only horizontally with other government
departments and vertically with other levels of gmment, but also with stakeholders and with
neighbouring countries.

Regular government surveys of stakeholders’ peimepf risks are a good practice. Such surveys wil
help inform risk managers as well as stakeholdeosiahow their fellow citizens and groups of citize
perceive risks, and the relative importance thégchtto risks. It would be good practice to publisé
results of such surveys.
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Although most countries recognise the need to pewmformation to stakeholders about existing and
emerging risks, many provide little opportunity &takeholders to contribute to and participatéénrisk
assessment — risk management process, especatipgtrom the “pre-assessment” or horizon-scagnin
stage. Nor is it sufficient for risk managers atiqy-makers to simply give stakeholders an oppatiju

to participate. Risk managers should proactivegntify stakeholders and the publics (plural) potentially
affected by or interested in a risk and contact endourage them to participate. If some stakeholder
groups are unable to participate because theytheckime, resources or expertise, they may nedxbto
assisted. Failing that, as a minimum, at least ssuneey or representative sampling should be made i
order that their views are taken into account. &hare various representative and participatory
mechanisms that could also be employed to enswadexgiate a cross-section of views as possible.

The public should be satisfied that their viewseéhbeen considered and taken into account, evéeiif t
views or their information have not been decisivéhie choice of the risk management option evelytual
chosen.

5.1.4 Conclusions and recommendations

It was not much of a surprise that there are wifferdnces in the practice of risk communicationoas
the Member States as well as the selected othettroesi and industries. Hence, the consortium’sl fina
report provides a set of good practices based @mnetbearch, survey and interviews conducted diineg
project.

The final report makes two key recommendations:
that the European Commission take the initiative cttnvene a meeting of risk and crisis
communication experts from the Member States tmpgae of which would be to exchange views on
good practice in risk (and crisis) communicatioonsultation and co-ordination. The meeting could
also consider good practice in conducting exerci¢essons learned from case studies of risk
communication (dealing with real risk events) amenarios (given a particular risk event, what
would be an appropriate risk communication stratefiile meeting could also consider the extent to
which there are differences in risk communicaticactice between different risk domains and
between government and industry and whether goadtipes in one domain might usefully be
adopted in other domains.
that the Member States develop and implement a askmunication policy complemented by
guidelines.

The STARC recommendations are simple, straightdotwand (we believe) easy to implement. If the
Commission were to take them on-board, the consuortielieves their implementation would be an
important step towards bridging the gap betweerthibery and actual practice of risk communication.
could also be a way to harmonise such practiceowitrequiring legislation.

David.wright@trilateralresearch.com
Yves.dien@edf.fr

The views expressed in this paper are those o#titlgors alone and are in no way to be interpresed a
reflecting those of the European Commission.
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5.2 Case study 2: Risk communication aspects in the Efpfoject
PHIME

By Staffan Skerfving

5.2.1 The PHIME project

The project PHIME (Public health impact of longaedow-level mixed element exposure in susceptible
populations strata) is an integrated project witthia European Union’s Sixth Framework Programme
(FP6), in the area Food quality and safety. It basn merged with PHIMETTC (Targeted Third
Countries).

The project will run during the period 25 Februa2@06 to 2011. This means that the project has only
just started, and that the main activities pregear establishment of studies and beginning déctibn

of data. Hence, data processing and reporting hatveeally started, and risk communication stikliin

the future. Still, already at this stage, sevaskl communication aspects can be foreseen.

The EU budget is 13.4 MEUR. But since the partigigaresearch groups contribute with other funding,
the total budget is considerably larger.

The project involves 34 partners in 22 countriegh w4 EU Member States and eight others (Croatia,
Switzerland, Faroe Islands, USA, Seyshelles, Balggla, China, Ecuador and Morocco).
PHIME involves about 100 scientists, of whom onfeads a social scientist (though a project manager)

5.2.2 Main objectives

A. What are the problems? Pillars | and II.

B. Where are the problems? Pillar III.

C. Possible solutions of the problems (some). Piladeals with the uptake and distribution of t®nd
essential elements in plants, with the objectivgenerate plants which accumulate less of toxicraock
of essential (selenium, zink, copper) elements.

The four PHIME Pillars contain 39 workpackages (8@rtical" and nine "horizontal=cross-cutting"
ones).

"Public health impact..."

Pillar | deals with the nervous system. The pitlaordinator is Marie Vahter, Stockholm. Main prabte
are effects of methylmercury, arsenic and mangaoegge central nervous system (CNS) of fetuses and
young infants. In particular, effects on cognitifitenctions CNS are dealt with. But in addition, the
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possibility that prenatal exposure to methylmercamgy cause Parkinson’s disease later in life is
scrutinized.

Further, Pillar | studies toxic effects of manganem the adult CNS, in particular development of
Parkinson’s disease. Also, the effects of elememéatury on the adult CNS will be studied, in pariar
in relation to genetic mechanisms of action.

In Pillar Il (pillar coordinator Alfred Bernard, Bssels), effects of toxic metals on the kidney Wl
studied. In particular, toxicity of mixed exposure several elements on the kidneys of teenagers and
adults will be assessed. Further, the possibitigt tadmium, lead and mercury may induce end-stage
renal disease (uremia) in subjects in the genexplilation is addressed. Also, the possibility tise
elements may cause diabetes is studied.

Moreover, Pillar 1l has a subpillar (coordinator riéaBroberg, Lund) on cardio- and cerebrovascular
disease. In that, acute myocardial infarction duexposure to mercury is studied, as well as ailpless
impact of prenatal methylmercury exposure on lagkrfor myocardial infarction.

A third subpillar (coordinator Agneta Akesson, %foaim) addresses effects on the skeleton
(osteoporosis and fractures) by cadmium exposure.

..."long-term, low-level"...

PHIME will focus upon the exposure intensity at fegels, which occurs in the general population.
Occupational exposure will be studied only whemay be used as a model to illustrate mechanisms of
action.

In Pillar 1l (coordinator Ingvar Bergdahl, UmeaHMME will survey the exposure to toxic elements
(lead, mercury, cadmium, as well as the "automotéalytic converter elements” platinum, palladium
and rhodium) in a long series of countries, witltipalar emphasis on Eastern Europe. In particular,
children and young and elderly women will be inedd

The PHIME data will thus give a picture of the gesgahy of exposure, showing differences in exposure
patterns. Also, the studies will establish a b&sistime trends of exposure, an area for whichdher
surprisingly little information (with the exceptiaf lead).

..."mixed elements"...

As indicated above, PHIME will address a seriesoafc elements (mercury, lead, cadmium, arsenic,
manganese, platinum, palladium and rhodium).

In addition, several essential elements will belig (selenium, zinc, copper and calcium), in patér
as regards interactions with the toxic ones.
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..."susceptible population strata”...

The focus in PHIME is on the most sensitive paftthe population. In particular, fetuses, infantel a
children are included, since they are often thicatipart of the population, which first suffenfn toxic
effects.

In addition, fertile women are studied, since expesbefore and during pregnancy will affect fetuses
and lactation will mean intake of toxic elementshia breast-fed infant.

PHIME will also assess other aspects of susceijyibib toxic elements, for example because of

nutritional deficiencies. Hence, women are somedimarticularly exposed, because they often have a
low iron status, which may mean high absorption @atention of some elements, for example cadmium.
Hence, elderly women will be studied.

A further main area is gene-environment interactidance, the interaction between a series of genes
with the toxic elements mercury, manganese and icediwill be assessed, for example effects on the
toxicokinetics and toxicodynamics.

Non-elemental factors

Several other non-metal pollutants may interacthwhe toxic elements. Hence, persistent organic
pollutants (POPs), such as polychlorinated orgambenyls (PCBs) and DDT affect the fetal brain and
the skeleton, and may thus interact with methylmmgre@nd cadmium, respectively.

Further, the mycotoxin ochratoxin A, which is wiglglistributed in foods in several parts of the wpi$
nephrotoxic, which opens a possibility of interantwith nephrotoxic metals, such as cadmium, leatl a
mercury.

Further, as indicated above, PHIME will also asseggects of nutrition, with particular emphasisttos
interaction with toxic metals. For example, the gioitity that intake of selenium and long-chain
polyunsaturated n-3 fatty acids (PUFASs), on the lvamed, and methylmercury, on the other, will int¢ra
with respect to effects on the fetal and adultriras well as the heart. Also, impact of otheriants,
such as vitamins and choline, will be addressed.

"Horizontal=cross-sectional" activities, including risk communication

PHIME has nine workpackages linking together thevéies in the four pillars. Examples are gene-
environment interaction, risk assessment modedimd) "nutritox".

One important activity is, and in particular wile bdissemination (workpackage leader Dale Sander,
York), including risk communication. The communioat targets will include EU (DG SANCO; DG
ENVIRONMENT, European Food Safety Authority; Eurape Environmental Agency), national
governmental and regional agencies (in which manthe PHIME scientists are scientific advisors),
stakeholders, mass media and the public.



86-.' 65

PHIME itself has only a limited ambition in thekisommunication area. Hence, the project has & grea
interest of close interaction with other EU proggatvhich has a greater focus and resources for risk
communication, such as NoMiracle.

PHIME will encounter several complicated risk conmaeation problems. In the following, a few
examples will be given, to illustrate different asts.

Examples

Example 1: Cereal fibers and cadmium

Cereals are a main source of cadmium in the gemaaiilation. Accordingly, vegetarians are more
cadmium exposed than other populations strata.

In particular, cadmium is present in whole grainee¢s, which is the origin of cereal fibre. Sudbrdi is
beneficial for the function of the gastro-intestitract, promoting the motion of the gut and inliiig the
effect of carcinogens. Further, the fibre contenthe diet seems to counteract the metabolic syndro
and diabetes, thus improving cardiovascular health.

There are indications that the cadmium exposutéengeneral population is sufficiently high to iicdu
toxic effects in susceptible strata. In particwaomen, who - as said above - because of the high
prevalence of iron deficiency, have a particuladgncy to retain cadmium in their kidneys, havghdli
toxic effects on the kidney tubuli, and also disereffects on their skeleton, probably as a resfuthe
kidney damage (with deficient activation of vitanrand urinary loss of calcium), possibly also hesea

of a direct effect on the bone cell. As said abmlgectives of PHIME is to find out whether thisal
means increased risks of end-stage renal disedsastgpporotic fractures.

Thus, there is a risk communication problem. Howudth the balance between risk of cadmium and
benefit of fibre be described to the risk managies mass media and the general public.

At the same time, PHIME will generate informatiom loow to reduce the cadmium content of cereals,
which means a potential for the risk managers tluge the cadmium exposure, though this will take
time. Even more distant - several decades - isptissible impact of the information, which will be
generated within PHIME, to persuade the risk marsage enforce reduction of cadmium pollution,
which will gradually decrease the cadmium contarthe agricultural soil.

Example 2: Mercury, PUFAs, fetal brain damage and mocardial infarction

Fish is a main source of exposure to mercury ingéngeral population. In may areas, the methylmgrcur
levels in fish are high, in lakes, rivers and cahstaters as a result of local contamination froairty
industries. But large predatory fish in the oceangh as tuna, shark, halibut and swordfish, mag al
contain high concentrations, as a result of glgmdiltion and natural sources. Many general pojariat

in different parts of the world have a high expestar methylmercury.

Methylmercury is completely absorbed from fishpétsses the placenta barrier and accumulates in the
fetus, which only has a limited ability to elimieathe compound. The methylmercury passes the blood-
brain barrier, and may disturb the developmenheflirain. One of the objectives of PHIME is to defi

the exposure-response relationship for this effect.

# =
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At the same time, fish is the major source of PUFRwere is fairly strong data indicating a favoueab
effect of intake of fish and PUFAs during pregnaeythe 1Q of children. Hence, with respect to the
fetal brain, there are two counteracting agentfisim methylmercury means a risk, while PUFAs are
beneficial. In addition, fish is an important saaiaf selenium, which may also be beneficial.

There are also indications that methylmercury nmalyice atherosclerosis, probably through formation o
free radicals with lipid peroxidation. This may deto myocardial infarction, a problem which will be
studied within PHIME.

But simultaneously, the PUFAs from fish protect theart from death from myocardial infarction,
probably by reducing the risk of arrythmias, polysiso by reducing serum levels of cholesterol and
triglycerides. There are also indications thatrgel® - of which fish is also an important sourgeduces
the infarction risk. Hence, again, the same seafoag contribute both deleterious and beneficialdiasc
Variation of the balance between these factors difigr between various fish species and fish from
different areas, may explain why published stutligge indicated conflicting relationships betweesth fi
intake, mercury, PUFAs and selenium, on the one hamd myocardial infarction, on the othErgure).

To further entangle this is a major aim of PHIME.

It may already now be foreseen that there is a mégk-communication problem in the areas of brain
development in the fetus, as well as myocardiadrction in the adult, in relation to intake of fish
containing varying concentrations of methylmercUd?{JFAs and selenium. How can we communicate
information aiming at protection of the brain arghht from the negative effect of methylmercury, levhi
we simultaneously make the population benefit ftomPUFAs and selenium? If we warn fertile women,
we may cause a reduction of the fish intake, winnety result in lack of the positive effects for fleéus

and the adult subject, including the whole familthis needs careful considerations, and a need of
accurate risk-benefit analysis of effects on thfedint scales, which is an undeveloped area.

Example 3: Arsenic and manganese vs. CNS, kidney @skin damage

Drinking water in different areas of the world cains high concentration of arsenic and manganese. |
particular, the drilling of deep wells in Banglabe$o prevent prevalent deaths from gastro-intaktin
disease in weanling infants, as a result of mi@olnifections from surface water, has resultedighh
concentrations of arsenic and/or manganese in ¢imeinfected ground-derived drinking water from
millions of wells.

But arsenic and manganese intake in the pregnamiawanay result in toxic effects on the CNS of the
fetus, which will result in retarded cognitive deymment. Further, the elements may cause kidney
damage and skin lesions, including keratosis andera These problems will be studied in detail wmith
PHIME.

Hence, we will again encounter a risk-communicagiosblem. How can the risk manager reduce the risk
for the brain, kidney and skin, while at the sameetavoiding the major risk of gastrointestinal ttheiz
infants? One particularly problematic communicatiaspect is that the toxic effects are subtle - a
reduction of the 1Q by a few units will not be nibtiey the parents (though a disaster for the conityjun

- and/or long-term - the effect on the kidney akuh swill only appear after yearsersusthe almost
immediate, obvious risk of death by the infants.

# 2,
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There are several possibilities, but they havesatious drawbacks: There is a large variation & th
concentration of toxicants between wells. Hencesing of contaminated wells may be employed, but
that would mean either carrying of water from ofhn-contaminated wells, which is troublesome for
the parent, or building of pipelines, which is vexpensive. Alternatively, water filters may betaited,
which is also complicated and expensive, in paldicaonsidering the enormous number of wells. Thus,
risk communication to the risk managers and tagdreeral public is not an easy task.

Odds Sweden
R atio Ahlqvist et al., 1999 I
Hallgren et al., 2001 l M eHg
OR=0.16 / .
Spain
Guallar et al., 2002
n-3 PUFAs V4 OR=2.16
N\ Se? 4
~ 7 Einland
~ - Salonen et al., 1995
N = OR=1.87
Fish intake

Figure 1: Hypothetical relationship between fish intake arstt (Odds Ratio=OR) of acute myocardial
infarction in different epidemiological studies,tliindication of possible responsible deleteriond a

beneficial agents supplied by the fish, which maplan the varying risks. n-3 PUFAs = long-chain
polyunsaturated n-3 fatty acids; Se = selenium; Nlehnethylmercury.
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5.3Case study 3: Towards an Inclusive Governance of bd Safety
in Europe

By Marion Dreyer

5.3.1 Introduction

Food safety policy in Europe is currently particlydnteresting as a field of empirical risk resgags it

is striving to revise the rules and routines of gozernance of food risks. At the EU-level and dfso
some of the EU Member States the overarching abgedf this reform process is to restore what is
perceived as a most valuable, however, scarce nasqublic trustin food safety and those responsible
for protecting the food supply and consumer safety.

One of the major governance measures designedmedsethe deficit of public trust iwider public
consultationin the process of regulating food safety risks EAl-level, declarations of the value of and
the need for ‘connecting with citizens and stakdéd’, ‘open dialogue’, and ‘understanding and
addressing the concerns of stakeholders and comsunmv represent a standard part of the official
rhetoric. The most significant structural innovasoin this respect is possibly the setting up of
stakeholder fora with the mandate to consult threstitution which is responsible for providing
independent, high quality scientific advice, thehauty for risk assessment (the European Foodtypafe
Authority, EFSA).

At the same time wider stakeholder involvemenbiodf safety governance is also a highly disputagkiss
Major questions raised by practitioners and academiike include: At which stages should involvemen

of so-called ‘interested and affected parties’ o@ably occur? How is the stakeholder policy of EFSA
compatible with the declared aim of safeguardirgitidependence of assessment by keeping it separate
and free from influences by non-scientific consadiens? How to feed the relevant resources of kocia
groups and possibly also the wider public intoghecess without an overkill of participatory prouees

that would abuse the scarce resources of bothe$gonsible institutions and actors of the ‘outside
world'?

The fifth subproject of the EU-funded SAFE FOODSject has developed a proposal for how to design
and put into practice a more structured approacstakeholder and public involvement which seeks to
address these issteFhe following sections provide an outline of thjgproach.

! The present paper draws on an interim report wivah recently produced within this subproject (abled work
package 5) of the SAFE FOODS project: M. Dresfeal, A General Framework for the Precautionary and
Inclusive Governance of Food Safdtyterim Report of WP5 of SAFE FOODS, DIALOGIK,usgart, 4 May
2007, and in particular on Chapter 8 by M. Dreysdt ®. Renn, ‘A Structured Approach to Participatign 90-
97. The SAFE FOODS Integrated Project is fundethbyEuropean Commission under tffeFsamework
Programme and coordinated by Harry Kuiper and Hidas/in at RIKILT (Institute of Food Safety) in the
Netherlands.
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5.3.2 Towards a structured approach to participation

Stage- and purpose-specific participation

A recent publication on the role of expert advioethe governance of science and technology states
rightly that “public engagement is not a stage e¥agnance that can be completed, tidied up and file
away”. Instead, public engagement should be underste@ @anherent element of the whole process of
governance and would raise the more exigent quesifohow to incorporate the perspectives and
specialized knowledge of interested and affectetigsaearly and meaningfully into the process.

One way in which to address this question in & fitep is to distinguish betweelifferent purposesf
participation which are served at the differentgeta of the governance process. We propose to
distinguish four essential stages of governancgesasnent and management as the two well-established
components of risk analysis, and two additionajessa firstly,framing which encompasses the definition

of the respective problem and the setting of thenseof reference for assessment, and secondly,
evaluation which relates to the process of assimilating amdibdrating upon the outputs of the
assessment phase and considering the tolerabiligcoeptability of a given food safety threat more
explicitly®,

Advocating the addition of these two stages istoalaim to propose something entirely new. Alsehie
current food safety governance system framing aatlation activities are carried out, inevitablg,te
speak. However, these activities are carried oua imanner which is little transparent. The step of
evaluation is moreover exercised in a manner wisdargely implicit and ad-hoc, and responsibititie
are not clear: Is evaluation a task carried olnt#t@arried out by assessors or by managers orth bo

The key feature of framing and evaluation is thatytconstituténterfacesbetween the assessment stage,
which is focused on knowledge generation and didlecand the management stage, which is focused on
value-laden decision-making in a jigsaw puzzleaaft$, uncertainties, stakeholder interests, andigoub
concerns. They are interface tasks in so far asdnev onboth scientific knowledge and political and
socio-economic considerations: The tasks of framiagd to be governed by societal values (statiag th
goals, objectives and contextual conditions) argpined by what we already know about the threat
(suspected impacts, exposure, persistence, andspti&@milarly, during the phase of evaluation, the
tolerability/ acceptability judgement requires aodounderstanding of the web of evidence, residual
uncertainties, and ignorance (i.e. of the scientifiaracterization of the threat) as well as a fjuelgal
competence for making the necessary trade-offs dmtwrisk, benefits and other relevant impact
categories. In that sense, framing and evaluatien sm-to-speak ‘hybrid’ activities. The proposed
formalisation of these two activities as governasiges in their own right is a way to accounttfa
inherent inter-linkages between the scientific aottical aspects of food safety governance (whaoh

in the current governance system often obscurdiadtwith the view of democratic accountabilignd

2J. stilgoe, A. Irwin and K. Jone$he Challenge is to Embrace Different Forms of Etge, to View them as a
Resource rather than a Burden... The Received Wis@gening up Expert Adviceondon, Demos, 2006, p.
53.

® The four-stage structure draws on the Integraipproach to Risk Governance advocated by the |atemal
Risk Governance Council; see: O. ReWhite Paper on Risk Governance. Towards an Intégratpproach
Geneva, International Risk Governance Council, 2005
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at the same time to not compromise the functioifédrdntiation between assessment and management
activities (as provided for in the General Food Law

The proposed four-stage-structure of food safetyegmance avoids on the one hand the naive
decisionistic separation in values here and fabtset and at the same time escapes post-modern
relativism in its extreme version by honouring tmalytical distinctions between the factual and the
desirable world even if they clearly interact. Thaty, the four-stage structure has potential t@tere
more accountability by enhancing clarity over the nature of the reasprunderlying governance
outcomes, in particular over the way in which knedge and value inputs relate to management
decisions. Moreover, the formalisation of the stagé framing and evaluation improves political and
public accountability by clarification of the respbilities for essential governance activities.

In order to define the different purposes of pgaton served at the four governance stages weosm
to distinguish betweefour discourse categories design discourse (generic to the framing staaye)
epistemic discourse (generic to the assessmerg)stageflective discourse (generic to the evatumati
stage); and a practical discourse (generic to theagement stage)The following paragraphs provide a
brief description of the four discourses and tHe participation takes in them:

Participation at the stage of framing means involest at the earliest stage of governance. Participa
is here about contributing todesign discourseThis discourse is aimed at setting the termsefd#rence
including the scope, focus and design of assessmemtat specifying the way (breadth, concrete
procedures) in which stakeholders and/or the widéfic are included in the assessment process.

The epistemic discoursat the stage of assessment comprises communigaboasses, where experts of
knowledge (not necessarily scientists) grapple withclarification of a factual issue. The goakaoth a
discourse is the representation and explanatioa phenomenon as close to reality as possible. By
knowledge we refer teystematicknowledge collected by established means of natanal social
sciences andxperientialknowledge collected by interactive techniques saghearings or focus groups.
Subject to the provisions of framing, civil societgtors and also the wider public may contributéhto
broadening and refining of the infrastructure obktedge and information upon which evaluation and
management decisions draw. It is important to ntibat it is not the task of stakeholders and
representatives of the wider public in the epistediscourse to deal with normative questions parigi

to the acceptability or tolerability of either théreat itself, different strategic options (a sdt o
products/processes/practices which are possibdenatives to the option in question), or management
measures for dealing with the threat. These nommasisues are part of the evaluation and management
phases. They are based on value judgements abatiisvbesirable’ rather than what is ‘true’.

Thereflective discoursencompasses communication processes dealing veitimterpretation of factual
issues, the clarification of preferences and valaes a normative judgement of tolerability or
acceptability. It is mainly suitable for balancipgps and cons, weighing the arguments and reaehing
balanced decision on the basis of the epistemalbgiiscourse and social values and preferences. The
main purpose of participation is here to assuredhaalues and preferences are included in thighimg
procedure, and that the final judgement refleassttcietal balance between innovativeness andbcauti

The practical discoursanvolves communication processes aimed at thetifdetion, assessment, and
selection of different management measures foraiaguand managing ‘intolerable threats’ or ‘toldeab

* The labels for these different discourse types\iest introduced by O. Renn, ‘Diskursive Verfamaer
Technikfolgenabschatzung’, in: T. Petermann an@&tnen (eds.)fechnikfolgenabschatzung in Deutschland.
Bilanz und Perspektivefrankfurt/M., Campus, 1999, p. 115-130.
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but not acceptable’ threats. This discourse lodkhe variety of possible interventions, addregbes

pros and cons for each measure or package of nesagnd suggests a set of measures that appear to be
effective, efficient and fair. The main purposepafticipation is here to assure that relevant keogt

and different preferences are considered in thelasions on the selection of one or more management
measures.

Each of the four discourses produces differentdypleoutcomes that are fed into the next governance
stage and enlighten the politically accountableisige makers. It is stressed that, while all pgtiats
should have equal rights in the deliberation preesthemselves, the responsibility for the finaiglen

lies with the risk managers.

Institutionalisation of participation at the ‘inter face’ stages

It was underlined above that the inter-linkagesvieen the scientific and political aspects of foafety
governance are particularly strong when food safetblems need to be framed and evaluated. This
‘hybrid’ character of framing and evaluation isdii to explain at least in part the need for imgav
interaction between assessors and managers iretf@rpance of these activities that was expresyed b
several EU-level and Member State assessors andgaenwhose views were elicited in the study of the
governance systems at the EU-level and in FrandeGarmany where assessment and management
responsibilities are allocated to different ingtans’.

We propose to account for this need for improvedraction by assigning framing and evaluation tasks
to a committee which brings together managers asdssorsind also key stakeholders and works in an
advisory function This ‘interface committee’ would advise on thente of reference at the stage of
framing and reconvene at the stage of evaluatiars¢éothe new knowledge from the assessment to draw
normative conclusions about the food safety thrgater consideration which would advise the risk
managers in the decision-making. Through membeishipis committee key stakeholders in food safety
governance (including industry and consumer orgaioiss) would be involved already at an early stage
in the governance process. Moreover, the settingpfupuch a committee would facilitate the co-
ordination between political decision-makers, kredge experts, and social groups at those stages at
which accounting for factand values is of primary importance. The role of tteksholders sitting on the
committee would go beyond mere consultation. ltstéaey would participate in deliberative exercises
as members with equal rights

The selection of a few ‘key stakeholders’ to sitthe interface committee would inevitably provoke
guestions of representativeness, power, and fairfidwerefore, the establishment of a second irterfa
institution which is more inclusive in terms of thieices that it invites to engage in deliberatiorero

® This empirical research was also conducted wiiti®6 of the SAFE FOODS project; cf. Dreysral,
‘Institutional re-arrangements in European fooasafjovernance: a comparative perspective’, in/@s and
F. Wendler (eds.food Safety Regulation in Europe: A Comparativéitutional Analysis Antwerp and
Oxford, Intersentia Publishing, 2006, p. 24-30.

® A more differentiated and elaborate proposal (afteand discussing alternative options) for pgttiraming and
evaluation on a formal footing is presented invVBs and F. Wendler, ‘Legal and institutional aspextthe
General Framework’, in: M. Dreyet al, A General Framework for the Precautionary arudukive
Governance of Food Safety (cp. footnote 1), p. 876&he of the major differences between the prapose
options refers to the mandate of the ‘interface mittee’: while one option would imply that the coritiee
deals with all food safety cases, one of the adtitva options would mean that the committee deullg with
specifically challenging cases.
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framing and evaluation issues might be considefbgs institution could take the form of a web-based
function that offers platforms for an exchange iefws and consultation that relate to the (drafttomes

of the four governance stages that are documemgdpened up for public scrutiny. The proposal for
such an ‘internet forum’ has been spelled out eiged. The main idea is to invite and expect
participants of the internet forum to not merelgtsttheir opinions but to also exchange views,tae.
discuss each others’ standpoints and argumentseiialso this participatory instrument extends beyo
(however, is intended to include) consultationsliould provide the European Commission and the
proposed interface committee not only with indivatlteedback but with feedback based (at least iit) pa
on discussion, reflection, and persuasion, i.éh wtinions mutually informed by a diversity of view

A guiding tool for deciding on extended participaton

Particular cases might require a more extensivecgaatory programme (extending beyond the inclasio
of stakeholders through the framing/evaluation cdtem and web-based consultations and
deliberations). We would propose pooceduralisedecision-making over any possible extension of the
scope of participation and about the selectionppf@priate processes. It would be part of the mendf
the interface committee to give advice on this aratt consideration of the specific case and theri
context and the overall socio-political climate.

Aspects that could inform this decision-making @®& may derive from the internet forum and the
stakeholders who sit on the interface committee whn act as ‘sensitivity sensors’ for highly
controversial issues which call for broader pgpation. In addition, those consultative stakeholder
bodies which have been established in the receatsysamely EFSA’s Stakeholder Consultative
Platform and stakeholder colloquia and the Europgeammission’s Advisory Group on the Food Chain
and Animal Health, might be of some assistanchisrespect.

While these sources of information already haveespotential for facilitating decision-making around
the need for broader participation, we would rec@mdhin addition to apply thereliminary assumption
that under more intractable conditions lifjh levels of scientific uncertaintgnd/or socio-political
ambiguity also a higher degree of participation is requitddcertainty, as defined here, includes the
states of knowledge where either the possible owsoare clear, but it is difficult to quantify
probabilities, or where neither probabilities natapmes may be fully or confidently characterisexdine
specifically the latter state may be referred toaastate of ‘ignorance’). Under the circumstance of
ambiguity, the problem lies not with probabilitidst in agreeing the appropriate values, priorities
assumptions, or boundaries that apply in defining possible outcomes. Socio-political ambiguity
focuses on the degree to which a given food sdfeat may be subject to strongly divergent cultura
attitudes, political perspectives or economic iesé$. The presumption is that under the circumstances

" Ibid.

8 For this conceptualisation cp. A. By al ‘The Need for Change’, in: M. Dreyet al, A General Framework for
the Precautionary and Inclusive Governance of F8afkety(cp. footnote 1), p. 11-12; on these concepts see
also: A. Stirling, ‘Precaution, foresight and sirssdility: reflection and reflexivity in the govegince of science
and technology’, in: J.-P. Vo@3, D. Bauknecht andKBmnp (eds.)Reflexive Governance for Sustainable
DevelopmentEdward Elgar, Cheltenham/Northampton, 2006, p-222; A. Stirling, O. Renn and P. van
Zwanenberg, ‘A framework for the precautionary goaace of food safety: integrating science andaarégn
in the social appraisal of risk’, in E. FisherJdnes and R. von Schomberg (edmplementing the
Precautionary Principle. Perspectives and Prospeethwvard Elgar, Cheltenham/Northampton, 2006, g-28
315; A. Klinke and O. Renn, ‘A new approach to iskaluation and management: risk-based, precabtsed
and discourse-based strategi®isk AnalysisVol. 22, No. 6, 2002, p. 1071-1094.

# 22



86-.' 65

of high levels of scientific uncertainty and/or gspolitical ambiguity the likelihood of major satal
debate or conflict surrounding the threat underergvis also higher and hence extended participation
advisable.

5.3.3 Concluding remarks

Participation in food safety governance is curgeatigreatly dynamic policy field where the use efwn
participatory mechanisms — largely restricted tev mensultation mechanisms - is still in an explorat
and experimental stage. In the preceding sectionse ssuggestions have been presented for how to
respond to some of the key issues which are clyreigcussed in regard to these dynamics (for an
overview of our suggestions see the table below).

The distinction between stage-specific purposepasficipation is proposed as a conceptual basis on
which to organise valuable input (knowledge, ind&sevalue preferences) into the governance process
without compromising the functional separation lEdw assessment and management while at the same
time accounting for the interface stages at whittiviies aimed at ‘understanding’ risks and adidg
aimed at ‘acting’ on risks are strongly interlinkéthe representation of stakeholders on the interfa
committee at the stages of framing and evaluatilonva for an early involvement of stakeholdershe t
governance process and for real engagement (igetige of symmetrical two-way deliberation) at those
two stages where facts and values strongly intefide internet forum could add to the inclusivenafss

the governance process by opening up all governsiagges to public scrutiny and by inviting a much
greater diversity of social groups to engage withdovernance process. The guidance tool for estend

Governance Style of Purpose Institutionalised Additional
stage discourse As a contribution Participation participatory
to: processes
Framing Design Drawing up the Via an Internet Procedurally ,
terms of reference | Forum throughout context dependent,
the governance cycle | and specified at the
Assessment | Epistemic Gathering of stages of framing and
knowledge and evaluation
USRI At the stages of
. . framing and . . )
Evaluation Reflective | Value-based evama%on: via Prima facie default :
judgements on sElElhaEr hlgh Igyels of _
tolerability or representation on the smg/ntlflc un cert;’;_u_ntyl
acceptability . and/or socio-politica
Interface Committee ambiguity require
Management | Practical Selection of extended
appropriate part|C|pat|on
measures

Figure 1: A structured approach to participation®

° This table is drawn from Dreyet al, A General Framework for the Precautionary and Isbhe Governance of
Food Safetycp. footnote 1), p. 97.
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participation recommends additional participatorpgesses for those food safety threats which are
associated with high levels of scientific unceryiand/or socio-political ambiguity. For these more
intractable food safety problems a broad participaprogramme can lead to governance outcomes that
are better informed, better balanced, and soaiadlye robust.
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By Christina Benighaus & Ortwin Renn

Many valuable recommendations for risk communicaiio general and for the chemical sector were
given during the final plenary discussion.

The final panel was made up by Dr. Hans Lgkke Gberdinator of NoMiracle, Dr. Marion Dreyer and
David Wright as two of the presenters and Peter d@an Hazel as member of the advisory board.
Moderator Ortwin Renn focused again on the ovepatiject of the workshop and asked the panel
participants what could be the new insights for Nialgle, and what they take home with them.

“The workshop gave new results of how to integrdte social part of the project, and how to
communicate the complexity to the commission aedpihblic”, stated Dr. Hans Lgkke, “and now I'm on
safer ground. The main object of the project isntlbal mixtures, and we concentrate on the special
features for communicating chemical risks.”

“What might be the best way to get participantsaswavid Wright's rhetorical question. Participatie

a challenging task for risk communication practitess. He advises looking for specific methods to
improve risk communication. The best is to identtig main stakeholders, stimulate their particgpati
and “wake them up” for the topic. In the STARC i) they put together a generic list of stakehslde
The task is to have a representative group of Btad#lers. The advice for the chemical sector istoive

the stakeholders right from the start of the risknmunication activity and to ensure those stakedrsld
know why it is important for them (what is in itrfthem) to participate in the decision-making psse

“We learn more and more about the composition afdfocontinued Dr. Marion Dreyer. She has
experienced the tendency at the EU-regulation lee¢lonly to look at risks, but to get a view t@ th
benefits as well. While doing so, one realises lifficult it is to come to decisions with reallyitical
trade-offs in judging the different cases. The rehhbllenges might be the mixtures of chemical
substances.

It depends on the situation, whether the peoptéharge could communicate difficult trade-offs ot.rid
don’'t see NoMiracle doing risk communication in t&cisituations®, argued Peter van den Hazel.
NoMiracle could contribute on an information basisd it could convey messages on multiple stressors

Tasks and benefits that come out of NoMiracle are:
have a scientific look to set up a system for caapae substances,
built a framework, to get insights into dealinglwihe different risks, and how to set priorities,
extend knowledge and look at the details.

The next issue discussed was the reference poimthich risk experts could base comparisons. Hans
Lokke made three suggestions:

# 2=
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The safety factors could be the starting point.if@knixtures into consideration, this referencenpoi
helps to judge if the mixture is higher or lower.

Take existing standards for reference.

Risk mapping is one of the potential answers fderence points. People are familiar with
geographical areas. As a consequence mapping ¢muldn approach for communicating risks,
providing visual bases for comparison. Maps havyewre and a scaling, and people can think about
relative differences. Maps might be more usefuhtbhstract information. The panel agreed that
mapping is an attractive tool. During a journafistisit, maps are helpful to demonstrate. Everghin
could be put on maps, but the risk manager mustaleful to avoid misusing or misinterpreting.

“Most of us suffer from an extreme information dead”, said David Wright, and assumes that the
world is becoming a more difficult place to live With new emerging hazards such as global warming
and avian flu, it becomes more difficult for peopdefilter out which information should regard assh
important.

He emphasized two issues:

1. It is necessary for governments and large imiggsto make regular surveys of citizens to finttheir
concerns, and what they regard as the most imgarsks.

2. People are confronted with an increasing rarigesks and hazards that are unclear or not yeilfin
assessed but are in public discussion. We all rdeat with this information overload. It remains
important to inform citizens about risks that aeri®us. The media are an important intermediary
between the risk manager and the public; to a gre@nt, the media set the public agenda by making
decisions about information they think the pubdally needs, and not more or less information.

“The idea of the "traffic light" signal kit in scbhbdiscussed before is interesting, but the infdiomait
delivers when it switches to red when the CO2 ashigh in the classroom is potentially scary”, fdun
Dr. Marion Dreyer. Still, in our society we know mneoand more about risks and even in schools pupils
learn the kind of knowledge needed to interpretrisieinformation. Pupils will not panic while enmiteg

the classroom with a yellow light on.

Hans Lgkke brought in that for chemicals, pestidand pharmaceuticals a lot of data on single
compounds are available. The open question is,lae is the contribution of mixtures that couldisa
incidents. Theoretically, if there is an increadeeljuency of effects, the next step is to convince
authorities about the need for new approachesjthata very long way to substituting for existing
guidelines for pesticides, which were elaboratederthan 10 or 15 years ago and are laid down in
different directives of the EU. He summarised tvaings:

1. We should communicate what we are doing

2. We should convince authorities of the valuediagi in new cumulative assessment approaches.

The regulating bodies are aware of the long proeegiiand that current methods do not fit the didnat
This is the reason why ministries and other autiesrare looking for other instruments and methokis,
mapping, modelling, health effect screening or emmental impact assessment. They avoid putting
issues into regulation, and instead have a kirngbefsory system on which they can still make deais)

and to go ahead with something or not.

The Public Health Service Gelderland Midden in Netinds, the authority where Peter van den Hazel is
working, has this health effect screening systemplace, and it looks at all kinds of media, at wiater,
noise, radiation, i.e. at everything people arefrooed with in their neighbourhoods. The system is
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being used to see what the different options areatwhe scenarios are. Taking the example of
infrastructure planning, it gives information toildua road straight trough the middle, or one tha¢s
around, and it includes all different aspects. $tadf finds out if the neighbourhood is getting enéfit
taking the road around, or going straight throughe can see if this area already has a burderthtrge
with the other factors, including water, noise aadiation.

The instruments are useful in making decisionsnpaking options, in changing plans, and are used for
big infrastructures or new applications.

“Ambiguity, complexity and uncertainty are an oppity for risk management”, Ortwin Renn noted as
the finishing remarks of the workshop, “not jusbaden”. This shows also that in considering how to
communicate risks we can learn a lot about risksssent.



