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Commission fédérale de protection contre les radiations et de surveillance de la radioactivité

Commissione federale della radioprotezione e della sorveglianza della radioattivita

Seminaire CPR 2013 / KSR Seminar 2013 / KSR workshop 2013
Follow Up

The subject of our last KSR/CPR seminar was the “perception and communication of radiation risk”.
Professor Rolf Michel (University of Hannover) provocatively initiated the meeting by showing us the
complexity of the definition of a risk and how difficult it is to communicate the knowledge and the
uncertainties in a sound and understandable manner. Professor Franziska Tschan (University of
Neuchatel) made us aware of the psychological fabric of risk perception. She emphasized in
particular how poor we are at performing Bayesian tasks and how much everybody in the audience
was overconfident about their state of knowledge. Professor Richard Wakeford (University of
Manchester) described the present international consensus about risk estimation as well as some
practical examples of nuclear incidents. Dr David Broillet presented the point of view of a non-
government organization (ACRO). He emphasized the importance of the credibility when the
confidence with official entities is broken. Finally, Dr Eugenio Picano (Italian National Research
Council) observed that the use of radiation in medicine is well accepted, but that the perception of
risk by the professionals deserves to be more based on scientific evidences.

The afternoon started with Dr Vincent Covello (Center for Risk Communication, New York) who
considered the special case of risk communication in crisis. He enjoined us to realize that any good
communication ought to be understandable and short: 27 words, 9 seconds and 3 messages.
Moreover, there is no excuse for not being ready in as crisis because the vast majority of the
guestions are already known and the answers can be prepared well in advance. Dr Tanja Perko
(University of Antwerp) followed by discussing practical cases lived in Belgium and that could be
easily translated to Switzerland. The last speaker was Mr Ron Hochuli (Swiss radio and television). In
a very modest and clear speech, he explained the problematic of a journalist that is expected to
deliver a precise and accurate description of complex events with only generalist knowledge. He
made the case for the specialists to work in a closer cooperation with the media before a crisis.

This seminar was successful. Communication can be prepared well in advance. We have a
knowledge deficit in human sciences. This should be included in radiation protection courses.
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«Strahlenrisiko: Wahrnehmung und Kommunikation» war das Thema unseres letzten KSR/CPR-
Seminars. Professor Rolf Michel (Universitdt Hannover) eréffnete das Treffen herausfordernd, indem
er zeigte, wie komplex die Definition eines Risikos ist, und wie schwierig es ist, Wissen und
Ungewissheiten in einer fundierten und verstandlichen Weise zu vermitteln. Die Professorin
Franziska Tschan (Universitat Neuenburg) machte den Teilnehmenden die psychologischen
Hintergriinde der Wahrnehmung von Risiken bewusst. Sie hob insbesondere hervor, wie schlecht wir
darin sind, in bayesscher Weise Einschatzungen vorzunehmen, und dass alle Teilnehmenden ihren
Wissensstand Uberschéatzten. Professor Richard Wakeford (Universitat Manchester) beschrieb den
gegenwadrtigen internationalen Konsens tiber die Einschatzung von Risiken und erlauterte einige
praktische Beispiele nuklearer Zwischenfélle. Dr. David Broillet legte die Sichtweise einer
Nichtregierungsorganisation (ACRO) dar. Er betonte, welche wichtige Rolle Glaubwiirdigkeit spielt,
wenn das Vertrauen in offizielle Stellen erschittert ist. Schliesslich stellte Dr. Eugenio Picano
(Delegierter des nationalen Forschungsrats Italiens) fest, dass die Strahlenanwendung in der Medizin
gut akzeptiert ist, sich die Berufspersonen bei der Beurteilung des Risikos jedoch starker auf
wissenschaftliche Fakten stiitzen sollten.

Der Nachmittag begann mit Dr. Vincent Covello (Center for Risk Communication, New York), der den
Spezialfall der Risikokommunikation in einer Krisensituation darlegte. Er Gberzeugte die
Teilnehmenden davon, dass gute Kommunikation verstandlich und kurz sein muss: 27 Worter, 9
Sekunden und 3 Botschaften. Ausserdem vertrat er die Ansicht, dass es keine Entschuldigung dafiir
gibt, in einer Krisensituation unvorbereitet zu sein, da die meisten Fragen bereits vorher bekannt sind
und die Antworten im Voraus ausgearbeitet werden konnen. Anschliessend diskutierte Dr. Tanja
Perko (Universitat Antwerpen) konkrete Falle aus Belgien, die leicht auf die Schweiz ibertragen
werden kdnnen. Der letzte Sprecher war Ron Hochuli (Schweizer Radio und Fernsehen). In einer sehr
klaren und einfachen Rede schilderte er die Herausforderung eines Journalisten, nur mit
Allgemeinwissen komplexe Ereignisse prazis und treffend zu beschreiben. Er legte den Fachpersonen
eine engere Zusammenarbeit mit den Medien vor einer Krisensituation nahe.

Das Seminar war erfolgreich. Kommunikation kann weit im Voraus vorbereitet werden. Wir haben
Licken im Bereich der Humanwissenschaften. Dies sollte bei den Inhalten der Strahlenschutzkurse
bericksichtigt werden.
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Notre dernier séminaire CPR 2013 a porté sur la perception et la communication du risque lié aux
radiations. Le Professeur Rolf Michel (université de Hanovre) a intentionnellement ouvert le
séminaire par un exposé montrant la difficulté de définir le risque et combien il est complexe de
communiquer, de fagon claire et intelligible, sur des faits établis et sur les incertitudes qui
demeurent. Le Professeur Franziska Tschan (université de Neuchatel) a, pour sa part, attiré notre
attention sur les aspects psychologiques dans la perception du risque. Elle a notamment déploré que
le théoreme de Bayes ne soit pas mieux appliqué et démontré combien les auditeurs dans
['assemblée surestimaient leurs connaissances. Dans son intervention, le Professeur Richard
Wakeford (université de Manchester) a décrit le consensus international sur la facon d'estimer les
risques et ce, a I'appui de quelques exemples concrets d'accidents nucléaires. M. David Boilley a
présenté le point de vue d'une organisation non-gouvernementale (Association pour le contréle de la
radioactivité dans I'Ouest, ACRO). Il a mis I'accent sur lI'importance d'étre crédible lorsque la relation
de confiance avec les autorités officielles est rompue. Lors du dernier exposé de la matinée,

M. Eugenio Picano (Consiglio Nazionale delle Ricerche) a constaté que le recours aux rayonnements
était bien accepté en médecine mais que la maniere dont les professionnels pergoivent le risque doit
étre davantage étayée scientifiquement.

M. Vincent Covello (Center for Risk Communication, New York), le premier intervenant de l'aprés-
midi, a évoqué le cas particulier de la communication du risque en situation de crise. |l nous a
rappelé qu'un message qui se veut efficace se doit d'étre compréhensible et court : 27 mots,

9 secondes et 3 informations. De plus, selon lui, rien ne saurait justifier le manque de préparation en
cas de crise, dans la mesure ou I'on connait déja la grande majorité des problémes qui vont se poser
et que les réponses peuvent étre préparées bien a I'avance. Le séminaire s'est poursuivi avec la
présentation de M™ Tanja Perko (université d'Anvers) ; elle a illustré ses propos a I'aide de cas
pratiques survenus en Belgique, qui pourraient par ailleurs facilement s'appliquer a la Suisse. M. Ron
Hochuli (Radio Télévision Suisse, RTS) était le dernier intervenant. Il a exposé, de facon posée et
claire, la problématique a laquelle est confronté le journaliste supposé donner une description
pointue et détaillée d'un événement complexe alors qu'il ne dispose que d'informations tres
générales. Il a argumenté en faveur d'une coopération plus étroite des spécialistes avec les média en
amont d'une crise.

Ce séminaire a remporté un vif succés et a permis de tirer les conclusions suivantes :
- Les mesures de communication peuvent étre préparées bien a I'avance.
- Nos connaissances en sciences humaines sont lacunaires.

- Ces aspects doivent étre abordés dans les formations en radioprotection.
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Durante il nostro ultimo seminario KSR/CPR abbiamo discusso della percezione e della
comunicazione del rischio radiologico. Il prof. Rolf Michel (Universita di Hannover) ha esordito in
modo provocatorio, mostrandoci la complessita della definizione di rischio e la difficolta di
comunicare conoscenze ed incertezze in modo chiaro e comprensibile.

La professoressa Franziska Tschan (Universita di Neuchatel) ci ha spiegato il tessuto psicologico della
percezione dei rischi. Ha in particolare rilevato la scarsita dei nostri risultati nello svolgimento di
compiti bayesiani e la sopravvalutazione del proprio sapere da parte del pubblico in sala. Il prof.
Richard Wakeford (Universita di Manchester) ha illustrato I'attuale consenso internazionale sulla
valutazione dei rischi fornendo anche alcuni esempi pratici di incidenti nucleari. Il dr. David Broillet
ha presentato il punto di vista di un'organizzazione non governativa (ACRO), sottolineando
I'importanza di rimanere credibili qualora si dovesse rompere il rapporto di fiducia con i
rappresentanti ufficiali. Infine, il dr. Eugenio Picano (Consiglio Nazionale delle Ricerche, Italia) ha
osservato che |'utilizzazione delle radiazioni in medicina & ben accetta ma che la percezione del
rischio tra i professionisti dovrebbe basarsi maggiormente su prove scientifiche.

Il pomeriggio & iniziato con il dr. Vincent Covello (Center for Risk Communication, New York), che ha
trattato il caso speciale della comunicazione del rischio in situazioni di crisi. Ha insistito sul fatto che
una buona comunicazione ¢ tale quando e comprensibile e breve: 27 parole e 3 messaggi, per una
durata di nove secondi. Ha inoltre sottolineato che non vi sono scuse per non essere pronti di fronte
a una crisi, poiché la grande maggioranza dei problemi & nota e le risposte possono essere preparate
con molto anticipo. Ha proseguito la dott.ssa Tanja Perko (Universita di Anversa), che ha discusso di
casi pratici verificatisi in Belgio e che potrebbero facilmente avvenire in Svizzera. L'ultimo referente &
stato il signor Ron Hochuli (Radio e Televisione Svizzera). In un discorso di grande sobrieta, ha
spiegato chiaramente le difficolta che deve affrontare un giornalista con sole conoscenze generaliste,
da cui ci si attende una descrizione precisa e accurata di eventi complessi. Ha quindi ribadito
I'importanza di una stretta collaborazione tra specialisti e mezzi di comunicazione prima che avvenga
una crisi.

Il seminario ha maturato i risultati attesi. La comunicazione puo essere preparata con molto
anticipo. Le nostre conoscenze in scienze umane sono lacunose ed é pertanto necessario arricchirle
nell'ambito dei corsi di radioprotezione.
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Schweizerische Eidgenossenschaft Eidg. Kommission fiir Strahlenschutz und Uberwachung der Radioaktivit&t
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Commission fédérale de protection contre les radiations et de surveillance
de la radioactivité

Commissione federale della radioprotezione e della sorveglianza della
radioattivita

Annonce / Ankiindigung / Announcement

Seminaire CPR 2013 / KSR Seminar 2013 / KSR workshop 2013
12.04.2013, Universitat Bern, Freiestrasse 3, 3012 Bern

Perception and communication of radiation risk
Perception et communication du risque lié aux radiations
Strahlenrisiko: Wahrnehmung und Kommunikation

Universitat Bern, Departement fiir
Chemie und Biochemie, Freiestrasse Actual KSR Members and Authority representatives

3, 3012 Bern

La Commission fédérale de protection contre les radiations et de surveillance de la
radioactivité souhaite aborder la communication et la perception du risque qui sont des
thémes primordiaux lors d'un événement radiologique ou nucléaire.

Die eidgendssische Kommission fiir Strahlenschutz und Uberwachung der Radioaktivitit
beabsichtigt, Gber Wahrnehmung und Kommunikation des Strahlenrisikos zu sprechen, die
bei und nach einem radiologischen oder einem nuklearen Zwischenfall von Bedeutung ist.

The Swiss Federal Commission on Radiation Protection wishes to address risk

communication and perception, which are important topics during and after a radiological or
nuclear event.

MC9.4.2013





Schweizerische Eidgenossenschaft

Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Eidg. Kommission fiir Strahlenschutz und Uberwachung der Radioaktivit&t

Commission fédérale de protection contre les radiations et de surveillance

de la radioactivité

Commissione federale della radioprotezione e della sorveglianza della

radioattivita

Programme

Café de bienvenue / Begrissungskaffee/ Welcome coffee 9:00

12.4.2013 Time Title Speaker
Registration 9h00 coffee + croissants -
Introduction Francois Bochud
9h30 Wel dd
eicome address (President CPR)
Perception - . . Rolf Michel
9h40 Risk: a non-communicable quantity (Univ. Hannover and 55K)
F iska Tsch
Psychological aspects of risk ran12|s a tschan . .
. (Institut de psychologie du travail
10h10 perception . .
et des organisations, Univ.
Neuchatel)
10h50 Risk perception in radiation Richard Wakeford
protection (Univ. Manchester and ICRP)
. . David Boilley
11h20 ngtZi;;Ezrlogrzrc;Ttigon (Assoc. pour le contréle de la
persp radioactivité dans I'Ouest, ACRO)
Eugenio Picano
11h50 Risk perception in medicine (Inst. of Clinical Physiology,
National Research Council, Pisa)
Break 12h10 Standing lunch
Communication Vincent Covello
13h30 Risk communication in crisis (Center for Risk Communication,
New-York)
lessons learned from different .
14h30 nuclear and radiological Tanja Perko
. & (Univ. of Antwerp/SCK-CEN)
emergencies
15h00 Break
15h15 Rad|o|og!ca| risk communlcatlon: Ron Hochuli (Journaliste, RTS/TV)
The media perspective
Round table o . . . Animator Darcy Christen (Head of
Communication of radiological risk: . .
15h45 . S . Media Relations, Deputy Head of
review of the Swiss situation .
Communications, CHUV)
Mot de la fin 16h20 Werner Zeller (BAG, Bern)

Chairpersons: - Andreas Tirler (KSR)
- Sabine Mayer (KSR)
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Schweizerische Eidgenossenschaft Eidg. Kommission fiir Strahlenschutz und Uberwachung der Radioaktivit&t
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Commission fédérale de protection contre les radiations et de surveillance
de la radioactivité

Commissione federale della radioprotezione e della sorveglianza della
radioattivita

Rolf Michel

E-Mail: michel@irs.uni-hannover.de

Organ: Institut fur Radio6kologie &
Strahlenschutz, Leibniz Universitat Hannover,
Germany

Franziska Tschan
E-Mail: Franziska.Tschan@unine.ch

Organ: Institute for Work and Organizational Psychology,
University of Neuchatel, Switzerland

Richard Wakeford
E-Mail: richard.wakeford@gmail.com

Organ: Dalton Nuclear Institute, University of
Manchester, United Kingdom

David Boilley
E-Mail:  boilley@acro.eu.org

Organ: ACRO independant monitoring of environment,
Hérouville St Clair, France

Eu

enio Picano

E-Mail: picano@ifc.cnr.it

Organ: Institute of Clinical Physiology, Pisa - Italy

MC9.4.2013
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Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Eidg. Kommission fiir Strahlenschutz und Uberwachung der Radioaktivit&t

Commission fédérale de protection contre les radiations et de surveillance
de la radioactivité

Commissione federale della radioprotezione e della sorveglianza della
radioattivita

Vincent Covello

E-Mail:  vincentcovello@yahoo.com

Organ: Center for Risk Communication, New York, United
States

E-Mail:  tperko@SCKCEN.BE

Organ: Belgian nuclear Research Center, SCKeCEN, Mol -
Belgium

E-Mail: ron.hochuli@rts.ch

Organ: Journaliste, responsable de la rubrique économie &
sciences a la RTS - Switzerland

Christen Darcy

Round Table animator

E-Mail:  darcy.christen@chuv.ch

Organ: Responsible of communication at CHUV -
Switzerland

Contact Person: Christophe Murith
Christophe.murith@bag.admin.ch

(+41 79 770 38 65)

MC9.4.2013
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Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Institut fur Radiodkologie und Strahlenschutz
I Leibniz Universitat Hannover

Risk:
a nhon-communicable quantity

Rolf Michel

KSR Seminar ,,Radiologisches Risiko: Wahrnehmung und Kommunikation“
Bern, 12. April 2013

Content

> Risks and the reality of risk perception
» Risks and chances
» Risk management and risk communication
» What has to be communicated?
+ Radiological risks
+ Quantification of risk in epidemiology
» Risk and time
< ICRP 103
+ Collective dose and risk
< Attributability
» Conclusions
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R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 1





Risk: a non-communicable quantity Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Risks

> health risks
» financial risks » natural risks
» technological risks > military risks

> political risks > terroristic risks
> environmental risks » chemical risks

A

» genetic risks

A\

2° anc

Covello (2012):
Risk is a threat of loss, real or perceived,
to that which we value.

R. Michel, IRS, Leibniz Universitat Hannover

Nuclear risks

The risks of
» nuclear war
» final disposal of radioactive waste
» reactor accidents
» radiation accidents
» malicious acts
» radioactive contamination
» nuclear energy

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”

Bern, 12. April 2013





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

T"""'

R. Michel, IRS, Leibniz Universitat Hannover

reality of risk perceptic

Japan News | nuclear fear is growing 12.4.2011

http://japannews.best100japan.com/eathquake-in-japan-news-and-comments/japan-may-
raise-degree-of-nuclear-risk.html/attachment/japan-news-nuclear-fear-is-growing

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 3





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

.

- -.;1. . . -
... Is a matter of pictures in our brains.
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http://www.welt.de/multimedia/archive/01364/mst_tschernobyl_20 1364691p.jpg

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 4
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Risk: a non-communicable quantity Rolf Michel
Institut fir Radiookologie und Strahlenschutz

Leibnitz Universitat Hannover

Rem-aindé_.r_-;s._from a:200$ Int:-G'raffiti'_Event i
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KSR Seminar ,,Radiologisches Risiko:
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Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Pictures from 2011 R. Michel, IRS, Leibniz Universitat Hannover

7 c2x o Ty -

Von den dramatlschen Ereignissen in Japan beschaftlgt die deutschen Medlen vor allem ein Thema: Die
Gefahren der beschidigten Kernkraftwerke in Fukushima. Sie wecken Angste vor einer Wiederholung des
Reaktorunfalls im ukrainischen Tschernobyl 1986: Leergefegte Spielpldtze, Warnungen vor frischen
Lebensmitteln und vor allem: Die unsichtbare Gefahr der radioaktiven Wolke.
http://djgrandpa.dix393.de/php/include.php?path=comment&comcat=cont&subid=106

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 6





Risk: a non-communicable quantity Rolf Michel
Institut fur Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

R it L _ e ‘_ e 2l E, T W
In Germas ny, . § HAZ, 8.11.2004 nach dpa
R, o T TR
it has since long become a religious war ...

Castor-Protest im Wendland am Wochenende: Trotz des Todesfalls wollen die Endlager-Gegner ihre Demonstrationen heute fortsetzen.

™

HAZ, 8.11.2004 nach dpa

- g
... Wwith some rediculous aspects

Castor-Protest im Wendland am Wochenende: Trotz des Todesfalls wollen die Endlager-Gegner ihre Demonstrationen heute fortsetzen.

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 7





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Now: what is risk?

/' THE SCIENTIFIC COMMUNITY \

IS PIVIDED. ‘

) _ SOME SAY THIS STUFFIS |

[} — OANGEROUS, SOME SAY ‘
, IT ISNT.

© The New Yorker Collection from cartoon.bank.com R. Michel, IRS, Leibniz Universitat Hannover

Risk R

Risk =
Probability x Detriment

For the life-long individual risk to get (die from) a cancer
after a single exposure to ionizing radiation E at age t;:

R()=EQ) [ b

b +1 atency

)dt

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 8





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Radiological Risks

> Real risks

Risks which enhance the frequency of a particular endpoint after
an exposure in a recognizable way.

Hypothetical risks

Risks after an exposure which can neither be observed by
epidemiological means nor enhance the frequency of a certain
endpoint , though there is a plausible hypothesis of a causal
connection between exposure and endpoint and though the
frequency of the endpoint can be calculated.

Potential risks

Risk which would be real or potential if a potential exposure
could occur.

R. Michel, IRS, Leibniz Universitat Hannover

Risks & chances are the same quantities
except for the sign of the endpoint.

Risk = Probability x Detriment
Chance = Probability x Benefit

Loss versus gain: How to balance risks and chances?
There are balanced and unbalanced risks and chances.

» Humans bet on minute chances if the risk appears to be
tolerable.

» Humans shy away from minute risks if they offer —
apparently or in reality — no chance.

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 9





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Risk matrix

Risk = Probability x Detriment

There is a complication: The same numerical risk can mean
» a small probability and a large detriment or

» alarge probability and a small detriment.

Moreover, there are individual risks and collective risks.

A risk matrix allows to take these aspects into account.

R. Michel, IRS, Leibniz Universitat Hannover

Risk matrix for the description of equal risks as function

of the probability of incidence and of the detriment

detriment

catastrophic

very large

large

medium

small

marginal

probability

frequent of incidence

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 10





Risk: a non-communicable quantity

Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Risk matrices for the description of risks

Risk Management

Risk management is the identification,
analysis, assessment, and communication
of risks. It has to provide:

> justification,
» optimization, and
» limitation.

Without an effective risk communication
risk management will not succeed.

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”

Bern, 12. April 2013
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Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Risk Communication

» information about and explanation of risks,

> initiation of changes of behavior and
preventive measures,

» information in case of emergencies and
catastrophes,

» mutual problem solving and conflict
resolution.

Covello et al. (1987). In Davies et al. (Eds.), Risk communication. Proc. National Conf.
on Risk Communication, Washington, D.C., Jan. 29-31 1986 (pp. 109-134). Washington,

DC: The Conservation Foundation. . - . -
R. Michel, IRS, Leibniz Universitat Hannover

What has to be communicated?

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 12





Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Risk: a non-communicable quantity

deterministic stochastic
(early) effects (late) effects

severetyor 10000 remmeomese. 1 he facts about

doses hereditary

increases wih aetects radiation

= 1000 T
- provanty exposures and

of lethal carcinoma

w100 = [Besmenint Snaseewng=sl biological effects

some areas
threhold

usdosesin L of radiation

areas with high
1 0 Radon Ievelsn were observed
below 50 mSv.

2.1 mSv/a: mean of ) i
the natural exposition This figure can only be

understood if somebody

1 X-rays of the chest knows about a logarithmic

scale.
2 hours flight

mean annual dose
from nuclear industry

R. Michel, IRS, Leibniz Universitat Hannover

Radiological Risks

> Risk to suffer from deterministic effects

» Risk of established stochastic effects
+* leukemia
+» solid cancer
¢ thyroid cancer
% genetic defects

> Risk of non-cancer diseases

+» cataracts of the lens
* coronary diseases

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”

Bern, 12. April 2013 13





Risk: a non-communicable quantity

Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Question:
How dangerous is it?

Answer:
It depends on the dose.

R. Michel, IRS, Leibniz Universitat Hannover

So you have to explain dose quantities
and to quantify radiation exposures

Exposures » iondose
> real & potential > energy dose
> internal & external > equivalent dose
_ » effective dose
What is dose? » and ...
% microscopic
% macroscopic

+» The chain from DSB to cancer.

+» risk models with & without threshold
< LNT

< DDREF

% probability of causation

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”

Bern, 12. April 2013
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Risk: a non-communicable quantity

Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Protection quantities of ICRP

Body dose quantities

Specification of limits,
Averaging quantity

/\

organ dose

Higr=Wg - Drg
organ committed

dose equivalent

to+7
H;(r)= [Hidt

ty

effective dose

effective committed dose

E(7) =2 wyr - He(9)

R. Michel, IRS, Leibniz Universitat Hannover

Operative quantities of ICRU

Dose equivalent

Type of quantity for measurements,

Area monitoring

Ambient dose equivalent
Umgebungs-
Aquivalentdosis

H*(10) Directional
dose equivalent
Richtungs-
Aquivalentdosis

H*(0,07,0)

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013

point quantity

Personal monitoring
Personal dose equivalent
Tiefen-Personendosis
Personal dose equivalent
Oberflachen-Personendosis

H,(0,07)

R. Michel, IRS, Leibniz Universitat Hannover

15





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Quantification of risk in epidemiology

Epidemiology and causality:

» association versus causality
> Bradford-Hill Criteria

> informative value of the different types of
epidemiological studies

» confounder

> fallacies

R. Michel, IRS, Leibniz Universitat Hannover

Association between dose and risk of leukemia incidence
among the survivors of the atomic explosions at Hiroshima
and Nagasaki, 1950 - 1980

(2]

'S

n

o

1.0 1.5 2.0
Bone-marrow dose (Sv)

Chance of radiation-related leukemia (%)

S. Nagataki, RERF, 10" IRPA Congress, 2000 R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 16





Risk: a non-communicable quantity

Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Studies of Mortality of Atomic Bomb Survivors.

Report 13: Solid Cancer and Noncancer Disease
Mortality: 1950 - 1997

Excess Relative Risk

T 4 T 4 1

15 20 25 30 35

Colon Dose (Sv)
Preston et al. (2003) Rad. Res. 160, 381 —407. R. Michel, IRS, Leibniz Universitat Hannover

Quantification of risk in epidemiology

You have to explain quantities and numbers:

SIR & SMR excess risk

age dependence of risk +» excess absolute risk
absolute risk % excess relative risk

relative risk risk coefficient
% per dose
<+ @ dose

nominal risk coefficients

... and there are different risk models!

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013
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Risk: a non-communicable quantity

Streffer (2008) IRPA Sievert Lecture (modified)

Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Extrapolation of risks to low doses

The LNT hypothesis is a controversial
issue. Modifications may be needed to
account for mechanisms of the new

biology.

The spontaneous risk to die from

cancer is about 0,2 and hides the

radiation induced risk at low doses
below 100 mSv.

R. Michel, IRS, Leibniz Universitat Hannover

Thyroid cancer in children under 15 years
(UNSCEAR, 2000)

ltotal: 1036 cases|—

OBelarus
BRuss. Fed.

B Ukraine

number of cases

NPT |

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”

Bern, 12. April 2013

year

R. Michel, IRS, Leibniz Universitat Hannover
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Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Annual (lines) and add-up numbers (digits at hte lines) of thyroid

cancer surgeries between 1986 and 2002 among those who were aged
0 - 18 a at the time of the Chernobyl accident.

Weilrussland
300 (2,7 -10°Kinder und Jugendliche)

— Beobachtete Fille
... Spontane Fille (Schitzung) 1916

Schilddriisenkrebsfélle pro Jahr

200} /£ 400 ——— -
Ukraine 2674
(14-10°Kinder und Jugendliche)
100} 7 .. 300 [ geobachtete Fiille ]
R ----- Spontane Fille (Schidtzung)
0 2031 1

1986 1990 1994 1998 20(

e
o
o

0 i " i A " i
1986 1990
Jacob et al. (2005) R. Michel, IRS

Schilddriisenkrebsfélle pro Jahr
N
(=]
o

1994 1998 2002

, Leibniz Universitat Hannover

Additional cases of thyroid cancer during a period of 10
years among 1000 persons after an 13!T exposure of the
thyroid with a dose of 1 Gy (Jacob et al. 2006).

T T T
Alter bei Exposition:

e
ol
5,
[
@
=
o
w
=
@
a
o
(=]
(=]
(=]
—
2
2
i
[
[
=
2
N
~
g
%]
3
]

L

1
15 20 25
Alter bei Operation

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 19





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Excess relative risk of thyroid cancer s Krebsrisiko after
an 13!'T exposure of the thyroid with a dose of 1 Gy
(Jacob et al. 2006).

Alter bei Exposition:

Zusétzliches relatives Risiko

10

15 20 25
Alter bei Operation

R. Michel, IRS, Leibniz Universitat Hannover

The age-dependence of radiological risks

Leukema incidence

Annual rate

(Quelle: Kellerer 2001, basierend auf Daten von RERF)

Kellerer et al. (2006) Age in years

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 20





Risk: a non-communicable quantity

Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

But, the real question is:

How many will die from radiation?

Being honest, we do not answer
this question for low-dose exposures.

R. Michel, IRS, Leibniz Universitat Hannover

Detriment-adjusted nominal risk coefficients of stochastic
effects after radiation exposure at low dose rate

exposed Risk according to end point
population in 102 Sy-1

Cancer biesitable Total
effects

adult
,occupationally 4,2
exposed

A 1 ICRP 60: 4,8 . :
popu|at|0n ICRP 60: 0,8 ICRP 60: 5,6

total Population, 5,5 0,2 5,7
2l Ege grovEs ICRP 60: 6,0 ICRP 60: 1,3 ICRP 60: 7,3

ICRP 103 (2007) R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013
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Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

The rule of three also works
with the collective dosel

Then you are getting a big problem!

R. Michel, IRS, Leibniz Universitat Hannover

A naive fallacy using collective dose.

N..  =S-NRC s equilibrium Nvicﬁms = S -NRC

victims

Example: exposure of a population to 1 mSv

collective dose
persons ) deaths
Sin person-Sv
10.000
100.000
1.000.000 1.000
10.000.000 10.000
100.000.000 100.000 5.000

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 22





Risk: a non-communicable quantity

Rolf Michel

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Collective doses are not equivalent
to radiation risk

Individual risk
to die from

1 person—SV cancer:

= 1 Million persons x 1 uSv 5x 108
=100 persons x 10 mSyv 5x 104

= 5 persons x 200 mSyv 0,01

R. Michel, IRS, Leibniz Universitat Hannover

THE OTHER REPORT ON CHERNOBYL (TORCH)

AN INDEPENDENT SCIENTIFIC EVALUATION OF HEALTH AND ENVIRONMENTAL EFFECTS 20 YEARS
AFTER THE NUCLEAR DISASTER PROVIDING CRITICAL ANALYSIS OF A RECENT REPORT BY THE
INTERNATIONAL ATOMIC ENERGY AGENCY (IAEA) AND THE WORLD HEALTH ORGANISATION (WHO)

AUTHORS lan Fairlie, PhD, UK. David Sumner, DPhil, UK

AFTERWORD Prof. Angelina Nyagu, Ukraine up to 60000
cancer deaths due
to Chernobyl.

Berlin, Brussels, Kiev, April 2006

COMMISSIONED BY Rebecca Harms, MEP Greens/EFA in the European Parliament
WITH THE SUPPORT OF The Altner Combecher Foundation

‘.@

The Greens | EFA
in the European Parliament

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”

Bern, 12. April 2013
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Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Cancer deaths due to the Chernobyl
accident according to the TORCH-Report
(2006)

n = 4,41 billion people

@mChernobyl
Espontaneous

Number of deaths

Belarus, other Europe other northern
Russia, Ukraine hemisphere

Population

R. Michel, IRS, Leibniz Universitat Hannover

IPPNW: Overview of the existing and expected
consequences for health from the Fukushima
nuclear catastrophe

Number Source
Decline in live births for 2011 4362 Kérblein 2013
Rise in infant mortality for 2011 75 Kérblein 2013

Children with thyroid gland cysts and/or 55,592 Fukushima
knots in the Fukushima Prefecture alone TN Prefecture 2013
Expected incidence of cancer cases 18,950 - 41,303 IPPNW 2013
resulting from external exposure to radiation

Expected incidence of cancer cases due to 18,633 IPPNW 2013
food intake

Expected cases of severe illnesses among 17,715 IPPNW 2013
workers employed by Tepco in the nuclear
facility in 2011

Another example of a wrong application of collective dose
and of misleading information about radiological risks.

IPPNW, March 2013 R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 24





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

The visible and invisible dead.

Did you say attributability?

Another very nice topic to communicate.

R. Michel, IRS, Leibniz Universitat Hannover

Risk
is not communicablel

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 25





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

A concept of band widths

( Risks Broadly /
. Acceptable /

Chapman & McCombie (2004) R. Michel, IRS, Leibniz Universitat Hannover

The real question is:

Is it safe?

Answer:
There always remains some risk.

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 26





Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

Some rough calculation

UNSCEAR: Life-long death risk = 0,1 Sv!
Life-time 100 a » mean death risk = 103 Sv1al
=10° pSvlatl

For a 10 uSv exposure the risk is 108 aL.

R. Michel, IRS, Leibniz Universitat Hannover

What is the meaning
of a death risk of

10-8 q-1

?

... for an individual, a group,
or an entire population.

R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
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Risk: a non-communicable quantity Rolf Michel
Institut fir Radiookologie und Strahlenschutz
Leibnitz Universitat Hannover

40° 0° 40° 120° 160° 16C 120° 80° 40°
{ 3 ] 1 [l 4 3 1 y | 1 1 | 1
| = NG
Ales
Asteroid @ 1 Kilometer|
Krater @ 24 Kilometer

Alter: 14,8 Millionen -

Jahre - 2 60°
/' Meteor
Asteroid @ 0,1 Kilometey
Krater @ 1,2 Kilometer =
Alter: 49.000 Jahre
30°~ =~ 30°
Chicxulub
Asteroid @ 10 Kilometer -
Krater & 200 Kilometer
0° -L? Alter: 65 Millionen Jahre| - 0°
30°- ')IR ~ 108 al V - 30°
Eltanin Al
. Asteroid @ 1 Kilometer =ejm. ®

60° Alter: 2,2 Millionen Jahre —60°

T T
40° 0° 40° 80° 120° 160° 160° 120° 80° 40°

Verteilung der heute bekannten Einschlagkrater auf der Erde. Ausgewdihite Brispiele mit Angabe des
Asteroiden- und Kraterdurchmessers und des Einschlagalters

Gersonde et al. (1997)

KSR Seminar ,,Radiologisches Risiko:
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Risk: a non-communicable quantity Rolf Michel
Institut fiir Radiodkologie und Strahlenschutz

Leibnitz Universitat Hannover

In 1954,
Hewlett Hodges
from Alabama was
hit by a meteorite.

Geo, 1.11.1991 R. Michel, IRS, Leibniz Universitat Hannover

In Wethersfield,
Connecticut, a meteorite

hit the same house in
| the years 1971 and 1982

‘ Wethersfield-Meteorit
Geo, 1.11.1991 R. Michel, IRS, Leibniz Universitat Hannover

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”
Bern, 12. April 2013 29





Risk: a non-communicable quantity Rolf Michel

= &
www.irs.uni-hannudhtml

Institut fiir Radiodkologie und Strahlenschutz
Leibnitz Universitat Hannover

Conclusions

» Do not try to communicate the scientific
meaning of radiological risk!

> It does not work!
» Answer to the questions of the people!
» Satisfy the needs of the people!

» On the long run: educate, educate, ...

R. Michel, IRS, Leibniz Universitat Hannover

The End

KSR Seminar ,,Radiologisches Risiko:
Wahrnehmung und Kommunikation”

Bern, 12. April 2013
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Perception and communication of radiation risk
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Psychological aspects of risk
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A. We are really bad in risk estimation. Really bad.
Experts too.

How we think biases in risk perception

What we feel influences risk perception

Who we are influences risk perception

With whom we are influences risk perception

I am better than this — maybe not: overconfidence
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WE ARE REALLY BAD IN ESTIMATION OF RISK |

— Risk estimations in almost all everyday decision making
— Summer tires?
— Coffee at the main station?
— Walk home at night?
— Many do not correctly understand risk-related data presented
— «How can you describe differently what 40% means?»

[ one quarter? S e L
32%
Q every 40th person? °

0 4 out of 107 - sax

Wie 188t sich der Wert »40 Prozent« anders beschreiben?
war die Frage. die das Emnid-Institut im Auftrag des SZ-Magazins
000 hen am Telephon stellte. Zur A hi drei
ntwortmaglichkeiten: »ein Viertel«, »vier von zehn« und njeder vierzigste:.
Suddeutsche Zeitung Magazin 53, Dec. 31, 1998, Munich, Germany Die richtige Alternative »vier von zehn« wihlten 54 Prozent.
http://www»abc.mpib-berlin.mpg.de/users/dudey/ Alle anderen tippten entweder falsch oder wollten nicht antworten,
il I
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WE ARE REALLY BAD IN ESTIMATION OF RISK N

— Problems to understand that probabilites of independent events have to be
multiplied instead than added

— Problems to understand that an the probability of an event A given an event B is not
equal to the probability of an event B given an event A
(e.g. percentage of smokers that get lung cancer vs percent of people diagnosed with
lung cancer who also smoke)

— Fail to understand randomness as a concept

— If you flip a unloaded coin and you get 5 times tail — what will be your best bet for
the next toss? Tail or head?

— But: If, in an earthquake prone region, there was no earthquake for a long time -
there might be one soon ...

IPTO © Tschan





THE MAMMOGRAPHY PROBLEM e

Your patient, a woman age 40 participates in a
mammography in a routine screening.

Background information:
— About 1% of woman age 40 have breast cancer.

— Mammography correctly detects 80% of all cancers.

— Mammography correctly detects not having cancer in 90% (meaning
that there are 10% of false positives)

The test results of the mammography come back positive.

What is the probability your patient actually has breast
cancer?

em 0] ann, P. SIovwc&A. Tversky
Eds.), Judgmen stics and biases.
. : _
IPTO © Tschan





The correct answer is: uni

UNIVERSITE DE
EEEEEEEEE

] [ ] 5 /o Institut de psychologie

vail et des organisations

THE MAMMOGRAPHY PR(

Medical doctors
estimated: 75%

Your patient, a woman age

cancer?

e 0] lovic & A Tversky
Eds.), Judgmen i
idge, : 8]
I ————————————
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The event in question gt
All events of this kind

.01
the probability do have cancerand the probability it is r~--actly detected
hv the mammography .8

The probabilitv to haer W.cer and the probability it is correctly detected
by the mai_ .8 aphy plus the probability do not have cancel\ 99 lis
wrongly labeled as a cancer by the mammogr- * o

(.1

p(cancer) p(positive;malignant) .01*.8

p(cancer) p(positive;malignant) + p(no cancer) p(positive,;benign) .01*.8 +.99%.1

According to the Bayes’ theorem: =0.008/.107 =.0747 = 7.5%

S I
IPTO © Tschan





Gigerenzer, G. (2002) Reckoning wiht risk: Learning to live with uncertainity. London: Penguin Books

GIGERENZER: PRESENT AS

uni
OQUENCIES porsertos

Institut de psychologie
du travail et des organisations

False positiv
0%

Positive result

Negative result Negative result

8 + 99 = 107 positive result
8 of these 107 have cancer

=8/107 =.0747 = 7.5%

IPTO © Tschan
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A. We are really bad in risk estimation. Really bad.
Experts too.

How we think — biases in risk perception
What we feel — influences risk perception
Who we are - influences risk perception

With whom we are — social interactions influence risk
perception

I am better than this — maybe not: overconfidence

mo ol
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uni
DO THIS VERY FAST! i Ly

— Together, a pencil and an eraser cost 2.20
— The pencil costs 2.- more than the eraser
— How much is the pencil ?

Wrong (2.-) answer:

¢ 50% of Princeton students

Kahneman, D. (2003). Maps of bounded

rationality: Psychology for Behavioral Economics. 0, H 1
American Economic Review, 93(5), 1449-1475. * 56 A) Of M ICh Iga n Stu d e nts
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DUAL PROCESS MODELS OF REASONING & JUDGEMENT U

UNIVERSI ITE DE
NEUCHATEL

Automatic system Controlled system

(intuitive, heuristic, impulsive) | | (rational, systematic, analytic)
* Rapid * Slow

* Automatic * Controlled

* |ow effort * High effort

e Associatif * Analytic

* Implicit e Explicit

* Parallel * Sequential

* High capacity * Low capacity

e «Cheap» «Costly»

We are «cognitive misers” — if we can
go with the automatic system, we do

Evans, J. S. B. (2008). Dual-processing accounts of reasoning, jud®

IPTO © Tschan





HEURISTICS AND BIASES IN RISK PERCEPTION N

— Heuristics are cognitive shortcuts
— More based on the automatic system
— Thus more rapid — very intuitive

— They often lead to good results

— But sometimes lead to systematic biases in perception and
judgement

— There are many heuristics and biases described
(in wikipedia 92 cognitive biases) thus: a short selection

SR I
IPTO © Tschan





uni

EXAMPLE 1: NEGLECT OF BASERATE e

— Psychologists examined 30 engineers and 70 lawyers, all with a

successful carreer.

— On this basis, they provide very short descriptions of each person. Draw
two descriptions randomly from the 100 descriptions.

Is he an enigneer or a lawyer?

«Jack is 45; married, has 4 children. Generally
conservative, careful, ambitious. He shows no
interest in political and social issues, and
spends most of this free time on hobbies, such
as home carpentry, sailing, mathematical
puzzles.»

The descriptions is specific — it fits
the profile of an engineer

IPTO © Tschan

«Dick is 30; married, no children. A man of
high ability and high motivation, he
promises to be quite successful in his field.
He is well liked by his colleagues.»

The descriptions not specific —
we can’t say





uni
EXAMPLE 1: NEGLECT OF BASERATE i

nisatio

— Psychologists examined 30 engineers and 70 lawyers, all with a
successful carreer.

This is an example of the so-called
Representativeness Heuristic

«Jack f

o People often judge probabilities s
intere «by the degree to which A is representative of B, that is,

spena by the degree to which A resembles B»

as h (Tversky & Kahneman, 1974, p. 1124)

puzzl

criptions is specitic — it tits The descriptions not specific —

ofile of an engineer we can’t say
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EXEMPLE 2: GREEN SAUCE INFLUENCES PERCEPTION

— Mock jury decison (students that play jurors)
— Read about the case:

— Drunk driving case, defendant run a red light, collided with garbage
truck, not clear if defendant was drunk.

— 18 pieces of evidence were presented in one of two forms, e.g.

Factual,
ut the door {.. of the party he y out the door Sanders staggered
WS ey eniding]  Sanders  {the defendant} a serving table, knocking a bowl of

staggered against a serving table, knocking a guacamole dip {green sauce} to the floor and
bowl to the floor .....» splattering guacamole on the white shag
carpet ..»

Immediately — no effect, but 48 h later (when memory plays a role):
1. People remembered vivid information better than factual information

2. Their verdict (how likely Sanders was guilty) was influenced by the information they
remembered

Reyes, R. M., Thompson, W. C., & Bower, G. H. (1980). Judgmental biases resulting from differing availabilities of arguments. Journal of Personality and Social Psychology, 39(1), 2.

IPTO © Tschan
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EXEMPLE 2: GREEN SAUCE INFLUENCES PERCEPTION oLl

Institut
du travail et de,
(D

This is an example of the so-called
Availability Heuristic

People often judge probabilities
«by the ease with which instances or occurrences can be brought to mind »
— (are available)
; (Tversky & Kahneman, 1974, p. 1127)

ately — no effect, but 48 h later (when memory plays a role):
1. Feople remembered vivid information better than factual information
2. Their verdict (how likely Sanders was guilty) was influenced by the information they
remembered

Reyes, R. M., Thompson, W. C., & Bower, G. H. (1980). Judgmental biases resulting from differing availabilities of arguments. Journal of Personality and Social Psychology, 39(1), 2.

i
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A. We are really bad in risk estimation. Really bad.
Experts too.

How we think — biases in risk perception
What we feel — influences risk perception
Who we are - influences risk perception

With whom we are — social interactions influence risk
perception

I am better than this — maybe not: overconfidence
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EMOTIONS INFLUENCE DECSION MAKING T

— Emotional aspects are among the first we perceive (automatic system)
and what we feel influences how we think about something

— Examples:

— The mere exposure effect: The simple fact that we have seen something/someone
before increases positive emotions if we see it again (Zajonc, 1968)

— People are willing to pay twice the insurance for shipping
a «beloved antique clock» versus the same clock they had
«no special feelings for» — despite the fact that the potential loss compensation was
the same (Hsee & Kunreuther, 2000).

— |f emotions are very strong — variabilities in probabilites are neglected: For
examples, lottery probabilities do not matter between 1:10°000 or 1:10°000°000.

Slovic, P., Finuncane, M.L., Peters, E., & MacGregor, D.G (2006 ). The affect heuristic. In: S. Lichtenstein, & P. Slovic (Eds.) The construction of preference, pp. 434-453. Cambridge, UK: Cambridge

University Press.

Slovic, P., Finucane, M. L., Peters, E., & MacGregor, D. G. (2004). Risk as analysis and risk as feelings: Some thoughts about affect, reason, risk, and rationality. Risk analysis, 24(2), 311-322

o I
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HOW THE RISK IS PRESENTED ELICITS EMOTIONS

Institut de psychologie
du travail et des organisations

— The guacamole story — green sauce on white carpet ...
— More vivid = more «emotional»

— Study with experienced forensic psychologists and psychiatrists:

A mental patient has a previous history of A mental patient has a previous history of
violence and is asking for discharge. violence and is asking for discharge.
«Patients similar to Mister Jones are «20 out of every 100 patients similar to
estimated to have a 20% chance of  Mister Jones are estimated to commit
commiting an act of violence» an act of violence»

«abstract image of a «frighthening image of
person» violent patients»

Slovic, P., Monahan, J., & MacGregor, D. M. (2000). Violence risk assessment and risk communication: The effects of using actual cases, providing instructions, and employing probability vs. frequency formats. Law and
Human Behavior, 24, 271-296.
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uni
HOW THE RISK IS PRESENTED ELICITS EMOTIONS oLl

Institut
du travail et de,

This is an example of the so-called
Affect heuristic or the Risk as Feeling effect

Emotions are important influences in risk-perception and risk-taking

«awsuact Image ot a benign «Irgnuemg image or
person» violent patients»

Slovic, P., Monahan, J., & MacGregor, D. M. (2000). Violence risk assessment and risk communication: The effects of using actual cases, providing instructions, and employing probability vs. frequency formats. Law and
Human Behavior, 24, 271-296.
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UNIVERSI ITE DE
EEEEEEEEE

A. We are really bad in risk estimation. Really bad.
Experts too.

How we think — biases in risk perception
What we feel — influences risk perception
Who we are - influences risk perception

With whom we are — social interactions influence risk
perception

I am better than this — maybe not: overconfidence
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uni
RISK PERCEPTION: EXPERTS VS NON EXPERTS s

Rank - 1 (most dangerous) and 30 (least dangeruous)

League of women College students
voters

Nuclear power 1 1

Motor vehicles 2 5 1
Smoking 4 3 2
Police work 8 7 17
Surgery 10 11

Electric power 18 19

Swimming 19 30 10
Mountain climbing 15 22 29

Slovic, P. (1987). Perception of risk. Science, 236(4799), 280-285.
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uni
NON-EXPERTS: ACCEPTABLE RISKS i

More acceptable risks Less acceptable risks

— Familiar (e.g. bicycles) New, unknown, exotic (e.g. lasers)
— Controllable (e.g. home appliences) Uncontrollable (e.g. terrorism)

— Observable (e.g. cosmetics) Not observable (e.g. gas)

— Exposure is voluntary (sunbathing) Exposure is involuntary (pesticides)
— Clearly beneficial (motor vehicles) Of little benefit

— Not fatal consequences (caffeine) Fatal consequences

— Not global catastrophic Global catastrophic (nuclear weapons)

Control

— Short term; low risk to future qcuc;r:cees Long term, risk to future generations,
generations (scuba diving) children (nuclear power)

— Hazard fairly distributed Hazard unfairly distributed (crime)

— Natural Man made

Slovic, P. (1987). Perception of risk. Science, 236(4799), 280-285.
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uni
GENDER, PERSONALITY, ATTITUDES o

— Gender differences: e Whitemale - 1 R——
—— MNonwhite male = = Nowhite female |
— Women express more high-risk worries . | —
igarette smaoking
than men Street drugs
AIDS |
— US: The white male effect. Much lower . .ccicones
risk perceptions than white females or oo v e
non-white people: 30% of white males i acene
really low risk perception pozone depeton

Outdoor air quality
Blood transfusions
Coalloil burning plants
Climate change
Bacteria in food
MNuclear power plants
Food irradiation
Storms & floods
Genet engr bacteria
Radon in home
Hi-volt power lines
VDTs

Medical X-rays
Commercial air travel

2 3
Slight risk Moderate risk A

Gustafsod, P. E. (1998). Gender Differences in Risk Perception: Theoretical and Methodological perspectives. Risk analysis, 18(6), 805-811.
Slovic, P. (1999). Trust, emotion, sex, politics, and science: Surveying the risk-assessment battlefield. Risk analysis, 19(4), 689-701
X
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uni
GENDER, PERSONALITY, ATTITUDES o

— Personality:

— Sensation Seeking
(seeking novelty and intensity of experience)

— More risky sports

— More riksy behaviors while driving
— More traffic violations

— More accidents (minor and major)

Heino, A., van der Molen, H. H., & Wilde, G. J. (1996). Differences in risk experience between sensation avoiders and sensation seekers. Personality
and Individual Differences, 20(1), 71-79
m I es——

e
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uni
GENDER, PERSONALITY, ATTITUDES s

— Previous attitudes

— People interpret risk
according to their attitudes:

Study (Plous, 1991)

presents technological breakdowns
related to nuclear arms that have not
lead to a nuclear war.

Do you feel more safe or less safe?
Previous attitudes influences perception of risk

Plous, S. (1991). Biases in the assimilation of technological breakdowns: Do accidents make us safer? Journal of Applied Social Psychology, 21(13),
1058-1082.
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Previous attitude and changes in ml

G E confidence D ES NEUCHATEL
I 100 Institut de psychol
” — Previous attitudes
80
wwho 70 — People interpret risk
B 60 according to their attitudes:
0 Study (Plous, 1991)
40
30 presents technological breakdowns
20 related to nuclear arms that have not
10 lead to a nuclear war.
0
;Z Do you feel more safe or less safe?
30 Previous attitudes influences perception of risk
% who -40
lost 50
confidence
-60
-70
-80
-90
-100
PlOUS, Sl e e e e e e e e e e eeeeeeerS SATEI? JOUrnal of Applied Social Psychology, 21(13),
1058-1082.
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Previous attitude and changes in ml

GE confidence DES e
— 100 PP,y g e
» — Previous attitudes
80
wwho 70 — People interpret risk
gained 60 according to their attitudes:
0 Study (Plous, 1991)
40
30 presents technological breakdowns
20 related to nuclear arms that have not
10 lead to a nuclear war.
0 | "

;Z Do you feel more safe or less safe?
30 Previous attitudes influences perception of risk

% who -40

lost 50

confidence Anti-nuclear
-60
-70
-80
-90

-100
PlOUS, Sl e e e e e e e e e e eeeeeeerS SATEI? JOUrnal of Applied Social Psychology, 21(13),
1058-1082.
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GENDER, PERSONALITY, ATTITUDES |

— Gender differences: — Previous attitudes @

No surprise:
There are individual differences in risk perception

. WIOTC TTRSY OTTIAaviorS WIS Uriviryg
— More traffic violations

v — More accidents (minor and major)

Plous, S. (1991). Biases in the assimilation of technological breakdowns: Do accidents make us safer? Journal of Applied Social Psychology, 21(13),

1058-1082.
S —
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UNIVERSI ITE DE
EEEEEEEEE

A. We are really bad in risk estimation. Really bad.
Experts too.

How we think — biases in risk perception
What we feel — influences risk perception
Who we are - influences risk perception

With whom we are — social interactions influence risk
perception

I am better than this — maybe not: overconfidence
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INFLUENCES OF SOCIAL SITUATIONS e

Group interactions:
— Group norms can play a role — pressure to conformity
— Group think
— Risky shift
— Groups often take bigger risks than individuals

— Diffusion of responsibility
— Comparison with others ... drives willigness to risk up
— Example:
— Military airplanes: taking the riskier, but shorter path (crossing the fjord):
— 54%, if pilot takes the decision alone
— 85%, if the group takes the decision (Ziller, 1957)

IPTO © Tschan






UNIVERSI ITE DE
EEEEEEEEE

A. We are really bad in risk estimation. Really bad.
Experts too.

How we think biases in risk perception

What we feel influences risk perception

Who we are influences risk perception

With whom we are influences risk perception

I am better than this — maybe not: overconfidence
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THIS DOES NOT HAPPEN TO ME .. i

— Automatic processing vs controlled processing (dual process models)

— Many biases are due to automatic processing

— S0:
— Engage in more controlled thinking, do less automatic thinking
— We would be slower, but most likely more accurate.

— However - only works if we are aware that we could be wrong ...

SR I
IPTO © Tschan





OVERCONFIDENCE prssreos

«The odds of a meltdown are one in 10’000 years» -
Vitaly Skylarov, Minister of Power and Electrification in the

Ukraine, two months before the Chernobyl accident) - cited in
Rylsky, 1986, February» (Plous, 1993, p. 217)

Overconfidence -

If the subjective confidence in a judgment is greater then its objective
accuracy.

«No problem in judgment and decision making is more prevalent and more
potentially catastrophic than overconfidence»
(Plous, 1993, p. 217).

Plous, S., 1993. The Psychology of Judgment and Decision Making. New York, McGraw Hill.
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HOW GOOD A DRIVER ARE YOU? e

80 % say:

I belong to the best

Poor Average Best

30% 30% 30%

Svenson, O. (1981). Are we all less risky and more skillful than our fellow drivers? Acta Psychologica, 47(2), 143-148.
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ARE YOU OVERCONFIDENT? .

— For each of the following 10 questions, provide a low and a high guess
such that you are 90% sure the correct answer falls between the two.
Your challenge is to be neither too narrow (overconfident) nor too wide
(underconfident). If you successfully meet this challenge, you should
have 10% misses, this is, exactly one miss.

Pour chacune des dix questions suivantes, proposez un minimum et un maximum de fagon a étre sir a 90% que la
bonne réponse est comprise entre les deux. Votre objectif est de ne viser ni trop juste (surestimer), ni trop large
(sous-estimer). Pour réussir, votre marge d’erreur devra se limiter @ 10%, c’est-a-dire exactement a une erreur.

Notieren Sie ein Minimum und ein Maximum fiir jede der 10 folgenden Fragen, so dass Sie 90% sicher sind, dass
die richtige Antwort darin enthalten ist. Ziel ist, sich nicht selber zu liberschatzen, sich aber auch nicht zu
unterschétzen. Sie haben die Aufgabe gut geldst, wenn Sie maximal einen Fehler machen.

An example: What is the height above sea level of Berne, Switzerland?
Potential answer interval: 400-700 m
Correct answer: 540m

IPTO © Tschan





1. Martin Luther King'’s age at death

Age de Martin Luther King a sa mort / Alter von Martin Luther King, als er starb

2. Length of the Nile River in km

Longueur du Nil en km / Lange des Nils in km

3. Number of countries that are members of OPEP
Nombre des pays membre de OPEP (OPEC) / Anzahl OPEC-Lander

4. Number of books in the Old Testament
Nombre de livres figurant dans I’Ancien Testament /Anzahl der Biicher im Alten Testament

5. Diameter of the moon in km.
Diamétre de la lune en km / Durchmesser des Mondes in km

6. Weight of an empty Boeing 747 in kg

Poids d‘un Boeing 747 a vide / Gewicht einer leeren Boeing 747

7. Year in which Wolfgang Amadeus Mozart was born.
Année de naissance de Wolfgng Amadeus Mozart / Geburtsjahr von Wolfgang Amadeus Mozart

8. Gestation period in days of an Asian elephant
Période de gestation d'un éléphant asiatique, en jours / Schwangerschaft in Tagen eines Asiatischen Elefants

9. Air distance from London to Tokyo in km
Distance aerienne entre Tokyo et Londres / Luftdistanz zwischen Tokio und London

10. Deepest (known) point in the ocean in m. o e
Point le plus profond des océans / Tiefster Punkt des Ozeans decson making and how o

overcome them. New York:
Simon & Schuster
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1. Martin Luther King'’s age at death 39

Age de Martin Luther King a sa mort / Alter von Martin Luther King, als er starb

2. Length of the Nile River 6650

Longueur du Nil en km / Lange des Nils in km

3. Number of countries that are members of OPEP 12

Nombre des pays membre de OPEP (OPEC) / Anzahl OPEC-Léander

4. Number of books in the Old Testament 39

Nombre de livres figurant dans I’Ancien Testament /Anzahl der Biicher im Alten Testament

5. Diameter of the moon in km. 3476

Diametre de la lune en km / Durchmesser des Mondes in km

6. Weight of an empty Boeing 747 in kg 178’100

Poids d‘un Boeing 747 a vide / Gewicht einer leeren Boeing 747

7. Year in which Wolfgang Amadeus Mozart was born. 1756

Année de naissance de Wolfgng Amadeus Mozart / Geburtsjahr von Wolfgang Amadeus Mozart

8. Gestation period in days of an Asian elephant 654

Période de gestation d'un éléphant asiatique, en jours / Schwangerschaft in Tagen eines Asiatischen Elefants

9. Air distance from London to Tokyo in km 9585

Distance aerienne entre Tokyo et Londres / Luftdistanz zwischen Tokio und London

10. Deepest (known) point in the ocean in km. 11.03 | e
Point le plus profond des océans / Tiefster Punkt des Ozeans Geciion g

how to overcome
them. New York:
Simon & Schuster
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A. We are really bad in risk estimation. Really bad.
Experts too.

How we think biases in risk perception

What we feel influences risk perception

Who we are influences risk perception

With whom we are influences risk perception

I am better than this — maybe not: overconfidence

nmnmbo o

. I
IPTO © Tschan





IF YOU WANT TO KNOW MORE .. iy

nstitu psychologie
du travail et des organisations

— Books about these processes are best-sellers!
— Kahneman & Gigerenzer are among the best known rsearchers in the@

filed RECKONING WITH

GERD GIGERENZER

Urheberrechtlich geschiitztes Material

THINKING, FAS /

{
| o ERD
KAHRNE\__Thinking, GIGERENZER

i fast

SCHN and slow
D EN Kk LEARNING TO LIVE
T WITH UNCERTAINTY
LANGS M iz
e A ~
D E N I Wie man die richtigen k| r - - e ' :=Ff
DA N I E L Entscheidungen trifft - ¢ [ e 4
NOBELPREIS FUR : ) '|’.,' LE "; ‘
KAHNEMAN ~ 1§ “gigerenzer s brilliantand
"q \d . » '
NOBEL LAUREATE IN ECONOMICS -~ mp'c I‘M
- S *+STEVEN PINKER o
'Certainly the most important o i - - -
]
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Thank you for your attention

Franziska.tschan@unine.ch
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Risk Perception In
Radiation Protection

Richard Wakeford
Visiting Professor in Epidemiology
Dalton Nuclear Institute

The University of Manchester, UK
( )
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Cancer Risk

“No other environmental carcinogen, with
the possible exception of tobacco, has
been studied as extensively [as Ionising
radiation]; yet, there remains a public
mystique about radiation that tends to
exaggerate the actual hazard.”

Harvard Report on Cancer Prevention, 1996

MANCHESTER
1824






Cancer Risk

“While radiation is considered a universal
carcinogen, it is a relatively weak one, in part
because it is such an effective cell killer.”

Harvard Report on Cancer Prevention, 1996

MANCHESTER

1824 KSR Seminar, University of Bern, 12 April 2013






Cancer and Radiation

» Epidemiological and experimental studies
have demonstrated unambiguously that
exposure to ionising radiation can cause
cancer — it is an IARC Group 1 carcinogen
(“carcinogenic to humans”).

» This evidence Is derived from studies
predominantly involving acute exposure to
moderate and high doses (e.g. the studies
of the Japanese atomic-bomb survivors).

MANCHESTER
1824






Exposed Populations

» Japanese atomic-bomb survivors
* Medically exposed groups

* Occupationally exposed groups

* Environmentally exposed groups

MANCHESTER
1824






Dose-response Curves

Some possible dose-response curves describing the excess risk
of stochastic health effects at low doses of radiation
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Conventional Approach

For low doses (<100 mGy) or low dose-rates
(<0.1 mGy/min, averaged over one hour) the
excess risk of cancer is taken to be directly
proportional to the dose received with no
threshold dose below which there is an
absence of risk — the linear no-threshold
(LNT) dose-response relationship.

MANCHESTER
1824






Dose-response Curves

Some possible dose-response curves describing the excess risk
of stochastic health effects at low doses of radiation
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Aggregated Detriment

ICRP Publication 103 (2007)

* The “detriment-adjusted nominal risk
coefficients” for stochastic health effects
(cancer plus hereditary effects) associated
with low dose/low dose-rate irradiation are:

general population 5.7% per Sv

working population 4.2% per Sv
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Cancer Risk

“While radiation is considered a universal
carcinogen, it is a relatively weak one, in part
because it is such an effective cell killer.”

Harvard Report on Cancer Prevention, 1996

MANCHESTER

1824 KSR Seminar, University of Bern, 12 April 2013






Dose-response Curves

Some possible dose-response curves describing the excess risk
of stochastic health effects at low doses of radiation

— |inear

— = Threshold

— = Hormesis

= = = Supra-linear

— = Bimodal

—&— Schematic Data Points

e
R
x
O
)
@)
>
©
=
=
Q
o]
S
©
©
@

VAR

Radiation Dose

The University of Manchester,
Dalton Nuclear Institute






“There is abundant evidence that the
health effects of releasing low levels of
radioactivity into the environment are
hundreds of times greater than
governments can afford to admit.”

C 1824 KSR Seminar, University of Bern, 12 April 2013






Wade Allison

The Impact of Science on a Culture of Fear

“Risks to health associated with ionising
radiation have been overestimated by a
wide margin.”

MANCHESTER

1824 KSR Seminar, University of Bern, 12 April 2013






The Discussion of Risks at Low
Doses Is Characterised by
Much Heat and Little Light

MANCHESTER
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Low-level Exposure Risks

« Current assumptions imply that a whole-
body dose of 100 mSv will, on average,
produce an additional lifetime risk of a life-
threatening cancer of ~%2%.

* In economically developed countries, the
background lifetime risk is ~25%.

* Any extra risk of low-level exposure could
easlily be hidden by systematic or statistical
variations in the background risk.
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Low Doses/Dose-rates

* \We can expect a growing evidence base for
low dose or low dose-rate effects from

— CT scan studies

— Natural background radiation studies
— Radioactive contamination studies

— Radiation worker studies

» At present, the evidence points to some risk at
low levels of exposure, but of a magnitude that
IS not too far removed from the assumptions
underlying radiological protection.

MANCHESTER
1824






Hiroshima and Nagasaki
6t and 9" August 1945

1824 KSR Seminar, University of Bern, 12 April 2013






Effects of Atomic Bombings

1824 KSR Seminar, University of Bern, 12 April 2013






A-bomb Deaths

» Up to the end of 2003, ~60% of
atomic-bomb survivors had died.

« ~250% of these deaths were from cancer.

» ~10% of cancer deaths among the
non-trivially exposed (those survivors
who had received a dose >5 mSyv) are
attributable to radiation exposure during
the atomic-bombings.

MANCHESTER
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CT Scanner

KSR Seminar, University of Bern, 12 April 2013






Nuclear Weapon Testing

MANCHESTER
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Hanford, WA

1824 KSR Seminar, University of Bern, 12 April 2013






Mayak, Chelyabinsk

KSR Seminar, University of Bern, 12 April 2013






Sellafield, Cumbria, UK
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THE INDEPENDENT

16 February 1990

Sellafield Fathers in Child Cancer Link

A definite link between exposure to radiation at
Sellafield and leukaemia in the children of men working
at the nuclear reprocessing plant has been established for
the first time, scientists said yesterday.

KSR Seminar, University of Bern, 12 April 2013 The University of Manchester
alton Nuclear Institute





Weapons Testing Fallout

Average Annual Effective Doses in the Northern and Southern Hemispheres from Ingestion and
Inhalation of Radionuclides Produced in Atmospheric Nuclear Weapons Testing (UNSCEAR 2000)

=@ Northern Hemisphere - Ingestion

=& Northern Hemisphere - Inhalation

=== - Southern Hemisphere - Ingestion
O- - Southern Hemisphere - Inhalation

Average Individual Effective Dose, uSv
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The University of Manchester,
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Childhood Leukaemia Incidence

(Wakeford et al., Radiat Environ Biophys 2010; 49: 213-27)

Incidence Rate of All Leukaemias (Except Where Indicated Otherwise) among Children Aged 0-14 Years,
1950-1990. Incidence Data from Eleven Cancer Registries.
Error Bars Show 95% Confidence Intervals for Rates.

— -+ — Connecticut, 1950-1989 ---¢ - - Saskatchewan, 1952-1986
& — New Zealand, 1953-1990 Great Britain, 1362-13930
& - Denmark, 1350-1384 Sweden, 1961-1987
& — Norway, 1958-1987 Finland, 1958-1987

— ¢ — Hawaii, 1960-1984 ---0--- Baltimore (AL), 1960-1974

—-& - —Western Australia (ALL), 1960-1390

cases per million person-years

Registartion Rate of Leukaemia in the 0-14 Year Age Group
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Chornobyl — 26 April 1986

1824 KSR Seminar, University of Bern, 12 April 2013






Chornobyl Contamination

The University of Manchester
Dalton Nuclear Institute






Chornobyl Contamination
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Figure VI. Surface ground deposition of caesium-137 released in the Chernobyl accident [I1, 13].
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Thyroid Cancer
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Chornobyl — Thyroid Cancer

Demidchik et al., Arq Bras Endocrinol Metab 2007; 51: 748-62
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Birth Defects
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Congenital Malformations in Belarus

Lazjuk et al., Reprod Toxicol 2003; 17: 659-66
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Yablokov et al. (2009)

“Reasonable extrapolation for additional
mortality in the heavily contaminated
territories of Russia, Ukraine, and Belarus
brings the estimated death toll to about
900,000, and that is only for the first 15
years after the Chernobyl catastrophe.”

MANCHESTER
1824






Age Standardised Mortality from All
Causes by District of Russia

(Men et al.,, BMJ 2003; 327: 964)
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Chernobyl Myths

“This severe problem is illustrated by the
study of Men et al (2003 ) of mortality
trends In Russia during 1991-2001...

To think that geographic studies can
segregate any Chernobyl effect from such
a background is illusory.”

Balonov J Radiol Prot 2012; 32: 181-9
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Fukushima Dai-ichi

KSR Seminar, University of Bern, 12 April 2013






“Radioactive particles from

Fukushima nuclear plant are
detected in OXFORDSHIRE"

Daily Mall
30 March 2011

MANCHESTER

TP KSR Seminar, University of Bern, 12 April 2013 The University of Manchester
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WHO RiIsk Assessment
Be

~Health risk
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The Times, 1 March 2013 —
“Fukushima cancer risk ‘played
down to aid nuclear industry’”

“Environmentalists attacked the report and accused the
WHO of ‘downplaying’ the impact of the disaster.

“Rianne Teule of Greenpeace International said: ‘The
WHO report is clearly a political statement to protect
the nuclear industry and not a scientific one with
people’s health in mind.””

MANCHESTER

The University of Manchester

KSR minar, Universi f Bern, 12 April 201
1824 SR Seminar, University of Bern, pril 2013 Dalton Nuclear Institute





Conclusions

* The health effects resulting from exposure
to radiation is an emotive subject.

* This encourages extreme views, often
given disproportionate coverage In the
media, which leads to a distorted
perception by many non-specialists.

* Perhaps public perception is now moving
closer to that held by those working in the
fleld of radiological protection (at least, In
some countries)?
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PERCEPTION AND
COMMUNICATION OF
RADIATION RISK...

ACRO

SSOCIATION POUR LE CONTROLE
DE LA RADIOACTIVITE DANS L'OUEST

David Boilley

acro.eu.org .from a non institutional perspective





ACRO
*|Is a NGO/NPO created after Chernobyl disaster
* Operates a laboratory for:

» Citizen observatory of the radioactivity in the
environment

* Expertise

* Participates to several official comities (local
and national)

* About leukaemia around reprocessing plant (10 years)
* National network of radioactivity measurement

Aims:
v'Protect humans and the environment

v Democratise the scientific and
technological choices
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[ Citizen observatory of the radioactivity
In the environment






OBSERVATOIRE CITOYEN DE LA RADIOACTIVITE

Why monitoring the Channel costline?
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Some of the samples

Rivers:

Land (atmospheric
releases):

Sea:

seaweeds





OBSERVATOIRE CITOYEN DE LA RADIOACTIVITE

Tritium in Seawater (min and max)

English Channel North Sea
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OBSERVATOIRE CITOYEN DE LA RADIOACTIVITE

lodine-129 in Seaweeds (min and max

North Sea
(2010)

English Channel
(2005-2011)
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Fucus serratus

or Fucus vesiculosus*
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RESULTS Tritium near the nuclear waste storage center
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OBSERVATOIRE CITOYEN DE LA RADIOACTIVITE

Impact of Fukushima disaster in Europe:

Quick answer to worries

Cardiffe”
Bristol

Network of citizen collecting samples AR
(France, Switzerland and Luxemburg) N *‘FEMQ‘ ;

) Strasbourg‘. } Stu't;g

o @ '3.;".!‘0::" 'Rern.nes .. '
Efficient W :
Cholat

.'.'\__ Frangs = Lau
- LJ vy ot ~ ’
LalRechele oy i L|mpges
% -0 e

» Samples collected at the same time Bay o 2o Lo gl ¢

(grass) according to ACRO’s instructions Borgeave fibesese ) no
» Immediate analysis (<48h) Sl e i ot
» Mapping during 3 weeks. SRR e S TR

» Results published online on our
homepage and on the National Network
(RNME)

WWWwW.dacCro.eu.org

AC R O Séminaire Environnement / Santé — IRSN/ANCCLI - Paris, 14/11/2012





OBSERVATOIRE CITOYEN DE LA RADIOACTIVITE

Results
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Various kind of monitoring:

 Operators: check if the facility runs correctly (no leak)

* State: check the operators and do research to understand
diffusion in the environment

» ACRO: answer to the questions of the public, NGOs, local
ZVEass





Involvement in Belorussia

* Installation of measurement stations in villages
* Involvement of the schools
* Counselling

* 6 years supported by Swiss authorities and E.U.





ACTIONS IN JAPAN






Main lines of our action:

* Fukushima watch: daily update

* Decision by the membership to put the priority to help the
Japanese

* Open a hew laboratory in Japan
* Provide analysis in France

Lessons from

* Always start from the questions Fukushima
of the population

Catalysing an energy revolution





First press release of TEPCo

TEPCO : Press Release | Occurrence of a Specific Incident Stipulated in Artic...pecial Measures Concerning Nuclear Emergency Preparedness{Fukushima Daiic

+ '{;http:,f,F'.'.ﬂ.'.-w.tepco.c0.jwen,.fpress.fcorp—comfrelease;11031102—9.html ¢ [ [Q~ Google

wors |

$#55  annuaire Yen/Euro Météo Caen Apple Yahoo! Google Maps YouTube Wikipédia Informations ¥ Divers v

i) » Contact Us » Site Map » Japanese ® Chinese » Korean
¢J TOKYO ELECTRIC POWER COMPANY
Customer Communication Challenges of TEFCO Corporate Information TEPCO News
MNews Source f ledia

Press Releases

Occurrence of a Specific Incident Stipulated in Article 10,
Clause 1 of the Act on Special Measures Concerning Nuclear
Emergency Preparedness(Fukushima Daiichi)

all three wnits.

Henoe, at 3:42PM, it was decided that a specific incident stipulated

in &rticle 10, Clanse 1 of the 4zt on Special Measwres Concerning

Huclear Emergency Preparedness*1l has occurred and a “"First Level Emergency”
mas declared and in accordance with the aforementioned &ct, the Minister
of Economy, Trade, and Induvstry, the Governor of Fukvshima Prefecture,

the Mayor of Okuma Town, and the tlayor of Futaba Town along with other
inrolved organizations mere notified of the incident.

TEFCO is taking steps to determine the exact canse behind the shutdown
of the emergency diesel generators and i= working towards their restoration.
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On the accident

* A unigue source of information TEPCOo!
* Like in war time...

« Up to June 6, the fuel was partly damaged...





EMERGENCY PHASE






No time for improvisation and debate

» SPEEDI prediction software not used

* People not evacuated
* People evacuated to more contaminated places

* Doublespeak

* Evening of the 12t" of March: "There will be no leakage of radioactive material in a
large quantity. Persons in areas outside of the 20-km radius will not be affected.”

 Evacuation order of the local people

* Long time confinement
* No information
* Mostly vulnerable people stayed

* Problem with animals
* 30 000 pork's, 3 500 beefs and about 440 000 chickens





Discredited authorities

q
Failure to prevent the accident \06\\6‘

Failure to acknowledge the triple m
00\)(\
Failure to protect the w- _ ot
) «
Failure to pr,\(\o(\&\?i population:

. SP",&;(\@ Y tware not used
0\>\6r,|e evacuated to more contaminated places
Jthers not immediately evacuated

* Long time confinement

Failures in the food monitoring





CONTAMINATION






NHK Special: Japan’s Nuclear Crisis: “Emerging Radioactive Pollution

— Urgent Report from the sea — “ (broadcasted on 15 February 2012)

o
low-level radioactivity stuck at = = ’:-:@:‘-Cm; =
fine sands flows along the Edo river 1 -

J b -

{‘C
- ?

After 20 March 2011, strong rain
3 happened around Kashiwa-city,
- 9oy *| and there was radioactivity
eallout due to the Cs solvent water.






Cesium in seawater

(Based on the press release of TEPCO™")
Sampling Date: Jan 28,29, 2013
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Tritium near the NPP

Distribution map of radioactivity concentration in the seawater around TEPCO Fukushima Dai-ichi NPP
— H-3, 20, £, Sr—
(Based on the press release of TEPCO: 1) Sampling Date: Dec 10, 2012
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| eaks continue...

* Gradient of concentration of cesium
* Tritium (less than in the English Channel...)

* Tokyo University of Marine Science and Technology :
* 16.1 terabecquerels of cesium 137 have leaked in one year from June 2011

» 73 times the annual limit

* 271,800 m3 of contaminated water

* 700,000 M3 in 2015





What will end up into the ocean...

o
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Map done by
helicopter

Surface contamination in
cesium 137 and 134
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Map done by several universities

2 200 points de mesure 1 000 jours.hommes pour prélever
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ACCESS TO THE
MEASURMENTS

Authorities have laboratories and
experts

Populations need laboratories and
experts






Various levels

* Individual dosimeters to children and pregnant women in Fukushima
* Anomalous cases led to further evacuation
* Many people do not use

* Individual radiameters (Geiger counters)
e ‘“Amateur work”

* Official recognition: "From now on, we must offer equipment and ask people to look well
beyond Fukushima to find hot spots. [... ] Citizens' groups have played a very important
role in examining their neighbourhoods closely. I really appreciate their contribution”.
Masaharu Nakagawa, minister of Education, Culture, Sports, Science and Technology to
the Wall Street Journal, 19t" of October 2011

e Measurement stations with Nal scintillator
* Many (several hundreds)
* Network

* ACRO'’s involvement:
* Huge demand (almost 600 samples analysed in 2 years)
* Various questions
* New laboratory in Japan to promote quality





Food

* Information widespread on many homepages
* Lack of confidence in the official monitoring
* Organisation of the monitoring

* Problems with fishes

e Beef and rice scandals
* Is my food contaminated?

* => boycott of the food produced in Fukushima continues





ACRQO’s involvement in Japan






First samples: litate-mura (March 2011)

Table 6- Nl - Results of measurements of the specific activity of radionuclides found in a topsoil sample
collected on March 31 in litate Maeta (at point [Acro] on the map in Figure 6-26) and estimation of the
corresponding activities on the assumed date of formation of the radioactive fallout.

Radionuclide Specific activity on the sampling Specific activity nermalized to
(half-life) date (March 31, 2011) (Bg/kg) the assumed date of formation of
the fallout (March 15, 2011)

(Bq/kg)

lodine-131 (8 days) 86,680 345,345

lodine-132 (2.3 hours) 7,084 ="250,000

Cesium-137 (30.1 years) 44,362 44,407

Cesium-134 (2.1 years) 45,343 46,003

Cesium-136 (13.2 days) 4,442 10,317

Tellurium-129m (33.6 days) 34,472 47,953

Tellurium-129 (1.2 hours) 21,692 ="30,000

Tellurium 132 (3.2 days) 7,961 253,652

Barium-140 (12.7 days) 859 2,057

Lanthanum-140 (40.2 hours) 1,128 ="2,000

Silver-110 m (249 days) 309 323

Strontium-90 (29.1 years) 33 13






Time evolution of dose rate
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Figure 6-25 - Evolution in the ambient dose rate due to radioactive fallout, measured in Namie (Akougi
Teshichiro), 31 km northwest of the plant (MEXT measurement point #32).





Food
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Fish and seaweeds with Greenpeace Japan

* 61 samples analyzed

e Large variability because fishes move
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House dust collected by vacuum cleaners
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laboratories and experts
d laboratories and experts

RATORY IN JAPAN






Groups — measurement

Individual .
v stations

Evaluation of the demand

Chikurin laboratory

chikurin.org






AUTHORITIES
IMPROVEMENTS?

The case of decontamination






Restricted areas and areas to which evacuation orders have been issued
{(July 31, 2012)
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Mina mis oma
City

Tamura City

Okuma  Restricted
Town Area

Legend Kawauchi
] Armad: amas 1o which svacuation orders Villag
are feady to be bhed K awdach | Vilage Naraha To
1 Maraha Town

-

e

hd;;mhlnwh:LtI:ummlrz om el 1, 201 Areal
permdthe (from August 10, 2012
] avead: asvas whire it b epected that the
ot oo - —

returning for abong time

] restricted avea
Delberate [vacuation Area Iwaki City

&






Decontamination?

* Rules for the evacuated zones
* Over 50 mSv/y : wait
* Between 20 and 50 mSv/y decontamination within few years

* Below 20 mSv: decontamination and return

* Huge amount of radioactive waste
* Debris from the tsunami not accepted

* 474 000 tons of radioactive debris within the 20 km zone

* Inadequacy with the demand of the people
* Case of farmers
* Work given to major companies

* Very expensive: 650 billions of yen by the end of 2013 for the most
contaminated places










ASAHI’S
INVESTIGATIONS






Many irregularities
* Waste dumped into rivers or beyond the decontamination zone

* Use of high pressure water without collect

* No reaction of the ministry of the environment





Also elsewhere ...

* Fukushima-city (14" of January 2013) :
* 90,000 households
« Decontamination of 4,000 m houses
 Request to use sand bags with zeolite to filter water in ditches (90% efficiency).

* Bags used for 300 houses only





Ministry of Environment’s investigation

* It only asked the compagnies

* 3 Or 4 cases acknowledged





Waste in the river

Pictures
taken
14/12/12,
published
4/1/13

Scene of “shoddy decontamination efforts” in Tamura,
Fukushima Prefecture (Photos taken by Tamiyuki Kihara)

1) A worker kicks a pile of fallen leaves into a river. The pink

line around his helmet designates him as the supervisor in
charge of the area.

2) The site supervisor kicks more fallen leaves into the central
part of the river.

3) The site supervisor is at it again, kicking fallen leaves to
ensure that they will flow downstream.

The Asahl Shimbun





Answer from the
company:

A rattle felt into the river
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Asahi’s answer: (27 pictures)

PSSl How supervisor dumped leaves into river

The set of three photos shows a site supervisor kicking
potentially contaminated fallen leaves into a river in Tamura,
Fukushima Prefecture, on Dec. 14. The photos were camed in
The Asahi Shimbun’s Jan. 4 edition.

The general contractor told the Environment Ministry that the supervisor was recovering a rake from the river. But the photos on
the far left and far right, taken before and after the three center photos, show that he did not have a rake Yo i e






High pressure water
(photo published 4/1/13)
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Answer from the company:

* Yes, we used high pressure water for the balcony
* Yes, we didn’t collect water

 But we didn’t used high pressure water for the roof





New picture of Asahi
(photo published 17/1/13)






Exploited workers

e Asahi, 4t" Nov. 2012: risk bonus not given to workers (from 3,300 to
10,000 yen per day)

* 19t January 2013: Ministry of labour found violation of the law in
45% of the cases
* Dose rate not checked
* No risk bonus
* Work contract violates the law

* No payment of the salary, no health check...

* Doses not transmitted to the national file





1S
DECONTAMINATION
POSSIBLE?






In Fukushima  !?’Cs y-ray intensity decreases only
by 16% even If we stand at a 200 m
distant place from the source.

y-ray Compton scattering by air
(Sky-Shine effect)






70% of Fukushima covered with forests

RERHOAERR (BF)

[Readings of environmental monitoring samples (Pine leaf) ]
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Another way to reduce the contamination

02

P 0 3/26 3/27 3/28™3)29 3/30 .,3/31

o

— —— e ——

microgray/h = 0.8 microsievert/h + new location of the detector





CHALLENGES THAT
SHOULD BE DEBATED






Main challenges in Japan

e Evacuation limit
e Future of contaminated territories

* Which energy for today and tomorrow?

* TEPCo still allowed to operate nuclear reactors!





Evacuation limit

* 20 mSv/y is the same as nuclear workers in France
* France: 10 mSv/y
* US: 20 mSv first year; 5 mSv/y from the second year

* Japan: Same level kept for returning in evacuated places...





Evacuation limit

* 20 mSv/y not accepted
* Some children have not played outside for more than a year...

* 60,000 voluntary evacuation
* Total: about 160,000 displaced people

» Same level kept for returning in the 20 km zone

* Home’s interior not taken into account
* Up to 20,000 Bg/kg in house-dust (ACRO)

* For food, the limit has decreased
* 500 Bg/kg -> 100 Bg/kg
* Lower limit for baby food and diary products (50 Bg/kg)





Worries about health impact

* Increase of obesity rate:
* 71 schools with limited outdoor activities

* 37 covered playgounds

* 3 cases of thyroid cancer among children

» 7 other cases to be confirmed

e Post-traumatic stress





PERCEPTION OF THE
CONTAMINATION
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Thank you for your attention!

All our data
In French,
English and
Japanese:

acro.eu.org






| essons?

» Kamaishi’s miracle:
* Don’t trust predictions in case of disaster

* Preparation

* Shinsai big data project:
» Tsunami tendenko ;K TATAI)
* Trust your relatives and escape without looking back

* Message of authorities about nuclear accident:
e “Harmful rumours”

* Smile
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Risk perception in medicine

Eugenio Picano

Istituto di Fisiologia Clinica, CNR, Pisa

@ Consiglio Nazionale delle Ricerche
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“Medical writing is a highly skilled,
calculated attempt to confuse the reader”

(N Engl J Med 1975; 293:1257-9)

Michael Crichton





Magical Mystery Tour

Dose Length Product megaBecquerel
mAmP DAP and KAP
KVolt millicurie

B \ /IJ “Mirate la dottrina che s'asconde sotto 'l velame de li versi strani”

Dante. Inferno: Canto IX
Education and debate

Informed consent and communication of risk
from radiological and nuclear medicine
examinations: how to escape from a
communication inferno

‘...Beneath the veil of verses so obscure”

Eugenio Picano (October 9, 2004)





Medical exposure per head per year (mSv)

Natural and medical radiation
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Modified and updated (Mettler FA 2008) from Picano E. BMJ, March 6 2004





Mean mSv per patient

Cumulative radiation exposure per patient

50—

40—

30—

20—

10—

D_

1970-1974

Non IHD patients

1985-1989

2005-2009

IHD patients

Interv
Cardiology

|

Nuclear
cardiology

!

1970-1974 1985-1989 2005-2009

Carpeggiani C et al, PLOSOne, 2012






Edypus Rex

« What doctors and patients know
e Ourinformed form

e Our informed form in theory





Trust me, I’'m the expert!

Radiologists
(%)

<1 from 1 to 10 from 10to 100  from 100 to 500 >500

Lee TH et al. Radiology. 2004,231:393-8
Dose abdomen CT =500 CXR’s

* 20% of internists believe MRI is ionizing (Shiralkar. BMJ 2004)

* 12% of pediatricians think scintigraphy is non-ionizing (Thomas et al. Pediatr Radiol, 2006)

* 60% of cardiologists underestimates of 500 times the dose of a scintigraphy (Correia et al. Int J Cardiol, 2005)
* 22% of interventional radiologists do not wear dosimeter (Kottou et al. Radiat Prot Dosimetry, 2001)

* 81% of the interventional cardiology fellows did not know their radiation exposure (Kim C, Am J Cardiol 2010)

¢ Inverse relationship between experience and dose awareness, consistently poor (Brown N, J Med Im Rad Oncol, 2013)





Radiomachismo

“Increasingly, we have become causal regarding our exposure.
We forget to wear the dosimeters. Not infrequently, there is a

machismo disregard for radiation protection”

Rita Watson, Sayonara ALARA, Cath Cardiov Diagn, 1997

HCL - Do you know DAP (KAP) doses to patient?

Cardiologists Nurses

(n=90) (n=139)
24% 16%
\ % \ Yes
Healthy Cath Lab, 2013 N g s el
(n=40)
35%
\
D
I

49%
No, but they are recorded somewhere





Edypus Rex

« What doctors and patients know
e Our informed form

e Our informed form in theory





Strategy number one:
DON’T SAY A WORD

The current policy for cardio CT,
stent, etc...

“Il mio segreto e chiuso dentro me...”





Strategy n. 2:
Understatement

MPI or PCI






Ups J Med Scr 2001, 106.:59-66
“Thallium 201 myocardial imaging at rest in male
orienteers and other endurance athletes”

19, M 1150 9yrs 1 1n 500

“Perfusion abnormalities at rest did not occur more
frequently in the orienteers but were commonly
found In apparently healthy athletes making it futile
to discern abnormals from normals”





Edypus Rex

« What doctors and patients know
e Ourinformed form

e Our informed form in theory





Strategy n. 3:
Full disclosure (NIH.gov)

“Your scan in Nuclear Medicine involves exposure to radiation. Although it can
vary from person to person, your whole body radiation exposure during each
scan will be about 15 milliSieverts. This is about five times the average annual
radiation exposure a person in the United States receives from natural
background radiation. Although no harmful effects are expected, your long term
risks of harm from this degree of radiation exposure might be as highas 1 in
1000. Harmful effects could include the development of cancer and genetic
changes”





Distribution of median (interquartile range) estimated effective dose by computed tomography study type.
The “whiskers” show the minimum and maximum observed values. mSv indicates milli-Sievert.
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The perfect storm in risk communication

Patient (un)awareness

Inappropriateness

Doctors (un)awareness





Proportion Responding Positively

Populus vult decipi...

1= 122 n = 1__6 n = 10
n= n =91
0.9 n =101 T I
0.8 I 1 [] Referring
l cardiologists
0.7 7 n=2
- [] Interventional
06, -4 n=1 cardiologists
0.5 [] Patients
0.4 — n=2
0.3 —
0.2 —
0.1 —
0
Reduces ' Prevents MI | Reduces
Mortality Angina
Belief

Rothberg MB et al. Ann Intern Med. 2010;153:307-313





The Information Imperative: Is It Time for Informed Consent Explaining the
Risks of Medical Radiation?

Semelka RC, Armao DM, Elias | Jr, Picano E.

The danger to the field of Radiology in not regulating itself and requiring informed
consent for medical procedures using ionizing radiation is that we stand the very
real chance of having regulations imposed upon us by government, as is already in
process in Europe. The prospects of facing both poor public perception and
imposed regulations is disturbing.

January 2012

-
Radiology is a monthly journal devoted to clinical
a 0 Og 5,.-" radiology and allied sciences, owned and published

by the Radiological Society of North America, Inc.





Imaging and extra-risk

Effective dose around Extra-risk Natural background Lost life
(milliSievert) of cancer radiation expectation

1in 1.000.000

Skull x-ray Minimum
0.1-1.0 From 1in 1.000.000 A few weeks 20 min
to 1in100.000

= Chest x-ray .
N <0.1 Negligible A few days 2 min

Very Low

M Thyroid scintigraphy 1.0-10 From 1in 100.000 A few months hours
' to1lin 1.000
. o Low
'l Cardiac scintigraphy 10-100 From 1 in 1.000 A few years days
(9 ] YY) to 1in 100

Radiation and your patient: a web module produced by the
Committee 3 of the International Committee on Radiation
Protection (2002)





Medscape

Topol on The Creative Destruction of Medicine

Runaway Use of Radiation Harming Patients

" Eric Topol, MD.
San Diego, CA

“We have a very important problem here with this runaway use of
radiation procedures but no accountability with respect to patients’
exposure. (...) So, why don’t tell patients when they have a particular
imaging scan how many mSv they’re getting exposed to? (...) Thisis a
serious breach of our responsibility to patients. In a digital world, this
information could be collected from birth. Every individual should have
their mSv exposure through medical imaging recorded cumulatively
throughout their life and added to their electronic health record.
Hopefully, will see that change come about in the future, this is
something that’s a big hole in the way we work in medicine”

Dec 17, 2012



http://www.medscape.com/features/public/creative-destruction-medicine�



No more blind date with radiation

* The dose in informed consent forces the doctor to know what
he/she should already know (you know what you are going to

do)

* The truly given dose in mSv should be spelled-out in the
written report (you know what you did)

* There is no cut-off value between high or low dose: but the
certainly wrong dose is the one we ignore

*To reduce radiation overexposure and overuse without dose
audit is like to treat fever without a thermometer

Picano E, Vano E, Eurointervention, 2013






The technology of tomorrow with the awareness
of yesterday

1981
[ FIRT FIRT FIRT FIRT
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From radiological go-kart to Ferrari
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Lessons learned from different nuclear and
radiological emergencies

Tanja Perko

Belgian Nuclear Research Centre SCK<CEN

tperko@sckcen.be

Séminaire CPR 2013 sur la perception et la communication du risque radiologique
Copyright © 2013 Bern, 12. April 2013
SCK-CEN
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Sound and transparent communication

® In the early phase:
® increases awareness of protective actions,
® understanding of protective actions, —)
® improves the population response.

® In the medium and long term
® facilitate the remediation process
® and the return to normal life.

Copyright © 2012
SCK-CEN





From the Windscale to the Fukushima accident

® Windscale (UK, 1957),

® Three Mile Island (Harrisburg, Pa., USA, 1979),
® Chernobyl (USSR, now Ukraine, 1986),

® Goiania (Brazil, 1987)

® Tokai Mura (Japan, 2000),

® Fukushima (Japan, 2011)

+ small incidents and

accidents on a daily basis
worldwide

“(is) public communication one of the most important challenges in
emergency management” (IAEA, 2012)

Copyright © 2012
SCK<CEN





Communication during and after the )
Three Mile Island, 1979 ‘

Induced uncertainty and panic.
Spontaneous and unnecessary evacuation of more than 100 000.
Writers failed to include necessary information.

They omitted necessary details.

Placed important information in inappropriate locations.

Used qualifiers to reduce perceptions of the conseqguences of actions.

Failed to follow organizational conventions related to the transmission of
information.

Emergency management communicators lacked knowledge.
of rhetorical strategies...

Sources: Boiarsky 2004, Sohier 2002

Copyright © 2012
SCK-CEN





Radiological accident in Goiania, 1987

“We were ready to deal with all aspects of nuclear emergency
management except communication.”

Jose Julio Rozental, emergency director
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Radiological accident in Goiania, 1987

“We were ready to deal with all aspects of nuclear emergency
management except communication.”

Jose Julio Rozental, emergency director
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The Fukushima nuclear accident, 2011

“...demonstrated that providing effective communication is one
of the biggest challenges in an emergency.”

IAEA, 2012

“Fukushima evacuees failed by information flow”
Report; NAIIC, 2011

“Information about the accident was often late, insufficient and
unclear”

Report; JAIF, 2012

Copyright © 2012
SCK-CEN





The Fukushima nuclear accident, 2011

Results of a survey carried out for the Japanese Diet, N=21000,
NAIIC, 2012

Breakdowns in communication caused confusion and contributed to
the distress:

Awareness of the accident was initially extremely low amongst
residents.

Some municipalities that needed to evacuate were not aware of these
orders from the government.

Some residents received orders to evacuate but no contextual
information.

Residents did not realize they were being evacuated from their homes
because of a nuclear accident.

TV reports reassured that the accident posed no immediate health
effects without giving information on the accident itself or likely
developments - all this during the evacuation.

Copyright © 2012
SCK-CEN





The Fukushima nuclear accident, 2011

Results of a survey carried out for the Japanese Diet, N=21000,
NAIIC, 2012

Breakdowns in communication caused confusion and contributed to
the distress:

® Awareness of the accident was initially extremely low amongst
residents.

® S ese
g \\Vou

® S
N

® RdaE S - ®mes

because of a nuclear accident.

® TV reports reassured that the accident posed no immediate health
effects without giving information on the accident itself or likely
developments - all this during the evacuation.

Copyright © 2012
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Lessons to be learned from different nuclear
and radiological emergencies

Tanja Perko

Belgian Nuclear Research Centre SCK-CEN

tperko@sckcen.be

Séminaire CPR 2013 sur la perception et la communication du risque radiologique
Copyright © 2013 Bern, 12. April 2013
SCK-CEN
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Focus of the presentation

® Internal communication — the first stage to a sound communication
Know all partners in emergency management.
Share the information among partners.
One message — many voices.

® External communication — a big challenge for the experts
Waiting rooms are bottleneck of emergencies.
Field teams communicate as well.
Develop skills and tools to communicate.

® Media communication — a bridge between emergency management
and population
Every nuclear emergency is newsworthy.
Media go as close to the issue as possible, and beyond.
Emergency actors have to be prepared for media preassure.

Copyright © 2012
SCK<CEN





Is internal communication
our pitfall or strength
In nuclear emergencies?

Copyright © 2012
SCK-CEN





Is internal communication
our pitfall or strength
In nuclear emergencies?

Signal
Nnot
available

Picture: Belgian crisis center during a nuclear accident exercise;2010:





Find out who you have to collaborate with
(before an emergency)

® Ministry of internal affairs,
® Ministry for health,

® Police,

® Other first respondents,

® Consumer agencies ....,

® Who speaks to the media and public on particular topics?
® Who are the primary and secondary contacts?

® Local authorities ...

Copyright © 2012
SCK-CEN





Find a way to share
the information with partners

One message - many voices!

Measurements of people returning from Japan, March 2011

Copyright © 2012
SCK-CEN





Get to know each other

i e—Hertog, Balen; Beerse, Dessel, Gee!

Baa
I.aakdal Lnle Neethalt, Merksplas Mol Dlen, Uud i

b (] Herselt }!ungstraten
hout, Ravels; Retie, Rukevorsel Tarnhout, Vorselaar, Vosselaar, Westerlo- -

Hulshout;

“The Exercise for a disaster
was a disaster”

Mayor of a local community

“De slechtste oefening ooit. Ze
verliep volgens een aftandse
procedure die opgesteld was
door mensen zonder veel ken-.

nis van zaken”, luidt de keihar-
de kritiek van de betrokkenen
die Gazef van Antwerpen con-
tacteerde. Niemand van hen wil
met naam in de krant omdat de
zaak zeer gevoelig ligt.

De oefening op het terrein zelf
verliep goed, maar de werking
van de crisiscel in Brussel liet
volgens de getuigen erg te wen-
sen over. Er was sprake van
laattijdige reacties en tegen-
strijdige bevelen. Er gaan stem-
men op om in de toekomst het
federaal crisiscentrum te nege-
ren en de noodplanoefening te
leiden vanuit de provincie.

Fiasco
De bewodrdingen die Pa

1]
3an hel CIsiSCEntrum waar-
O de boer en boerin mocEten / we grondig evalueren”, besluit

“De grootste stommiteit was
het scenario dat werd gehan-
teerd. Dat was gewoon on-
geloofwaardig en leidde tot
een regelrecht fiasco”, ver-
telt de burgemeester. “Het be-
gon oorspronkelijk als een in-
cident binnen het SCK zonder
gevolgen voorde omwonenden.
we het

eb dan gevraad

cnslscen "1 A de opd.racht om
de bevolking in te lichten.”

na vier uur kregen

bericht dat de koeien op st

Rampoefenmg is ramp

toed verloop noodplantest bij nucleair %imﬁmﬁ antrum blijki leugen

chtse oefening ooit”, getuigen enkele
enen over de rampoefening op 25

r bij het Studiecentrum voor Kern-

P (SCK) in Mol. De crisiscel van de

e overheid beweerde nochtans dat
ot verlopen was. Burgemeester Paul
br (CD&V) bevestigt enkele serieuze

Volgens de bu.rgemeester kwa-
‘men 00k enkele oude pijnpun-
ten naar boven. “De bedeling
van de jodiumpillen is stilge-
vallen en er is nog steeds geen
callcenter dat bij dergelijke cri-
sissen kan worden ingescha-
keld.” -
"De posmeve kant van de oe-
femng is dat we kunrien leren

. uit de fouten. Alle betrokken.

diensten moeten een verslag
{»pstellen Die verslagen gaan

Rotthier.

., Alex KESTENS
Johan VAN BAELEN

moesten. Ik heb dan gevraagd
aan het crisiscentrum waar-
om de boer en boerin mochten
buiten lopen en de dieren ni
gcen enkel ogenblik

Gazet van Antwerpen: /. Oct. 2007

... vertelt de burgemeester...

Copyright © 2012






[s external communication our
challenge or opportunity
In nuclear emergencies?

- —_—

Radiological accident Fleurus (Belgium) 2008, INES 3

Copyright © 2012
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Waiting rooms are bottleneck of emergencies
Take care for vulnerable groups of citizens

\/

—

i

Measurements of people returning from Japan
March 2011






Field teams communicate

® Communication with
population

® Direct: e.g. entering gardens
for collection of samples

® Indirect: e.g. protective

fa
=t

Collection of samples in
gardens (IRE incident 2008)

Sampling team, . .
exercise Tihange clothing, instruments (also

2012 during exercises)
—->what can be communicated?

® Strong preference by media

Measurements of people | Laboratory —espeC|aIIy TV — for experts
returning from Japan, March measurements, at work (no|se made by
2011 March 2011

_ Ty < detectors, measurements,
results, ..

® Ethical aspects

Copyright © 2012
SCK-CEN





Field teams during a nuclear emergency

® Intervention vehicle, sampling team(s), AGS, measurement
(internal) contamination ...

® Direct contact with population and press

ighly??

5000 cps X € X Q /Sy4pe
= 125 Bg/cm?
Contaminated, People are clearly highly — skin dose of 0.2 mSy/h.
5000 counts contaminated, what are the health What am | allowed
per second! "™ | consequences for these people?

Photos from radiological exercise B-fast Copyright © 2012

(quided by SCK-CEN) SCK-CEN





Regulations/guidance

20-100 mSv
is the recommended
range in emergency
planning of annual
“gear is the limit. for occunational exposure: residual effective
dose after urgent
protective actions
have been taken.

10-20 mSv

per year is the
- range of effective
dose proposed as

reference level for
protective actions
the emergency
aftermath (i.e.
during an existing
re situation).

10 MV & approcinatelytre anncal |

effective dose corresponding fo the

reference leve! of radon concentration in

air of residential dwellings

1.0 mSV is the annual effectve dose lmit
established for members of the public in planned
exposure situations (limits do not apply to
existing or emergency exposure situations)

0.1 mSV isthe individual dose crteron (0C)
to establish guidance levels of radionuclides in
drinking water in normal situations (i.e. not

licable in emergency exposure situati

0.01 mSV is thefevel of eftective
dose below which radioactive sources can
be exempted from regulatory control

How can we make communication easier?

Comparison with examples of levels of effective dose

Effective dose due
to medical exposures

Exposure to natural
sources of radiation

3-15 mSV is the annuat average 15mSv
effctve dose n some high , adomenpelis CT scan
raon s i e i ., o,

2.0 mSV nead c7seen

e 1.0 mSV tumber spine xerzy

0.7 mSv abdomen/pelvis X-ray

B (.1 mSV s the etfective dose due to

exposure to cosmic rays during some
transoceanic flights (may be higher in
transpolar flights during solar fiares).
One stop Seoul-Montreal or NY-Tokyo 0.1 mSv
Nonstop NY- Tokyo: 0.07 mSv
Nonstop Buenos Aires-Paris; London-NY: 0.035 mSv
0.02 mSv crest X-ray

B (.01 mSV. woudbe te evelo ffective

dose for a visitor who stay one hour inside an
archaeological site (e.g. Egyptian tomb) due fo
external exposure from rocks and intemal exposure
from radon inhalation

0.005 mSv oental X-ray

E.g. development of tools for rapid
& clear information delivery to the
public

® Maps with clear distinction

between affected regions and
non-affected regions

® Use of appropriate color scales

® Use of clear terminology (also in
legend: e.g. measureable but with
no health consequences)

® Comparison of levels with other
exposure situations (mainly
natural, may-be also medical)
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Scientific results (scientists) make communication

not always easier
Aug 26{38

Dispersion
calculation
which

| circulated
during IRE
incident 2008

Effective dose

to public: uSv

level or below!
Scientifically

interesting for
measurements
by ultra low
level stations

&,
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Are mass media our
ENEMIES or ALLIES
In nuclear emergencies?






Every nuclear emergency is
NEWSWORTHY

Goiania, 1987

Chernobyl 1986 *"'f—. ‘ '






Rupar, V. (2010). Journalism and Meaning-Making; Hampton Press W h at IS n eWSWO rt hy fo r m ed Ia ?
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As close to the issue as possible
Field reporting

Although dangerous, not allowed, disturbing, uncertain ....

the journalists want to and have to report from the area of the nuclear
emergency.

In every nuclear emergency, there will be journalists reporting from the
field, checking the information...

Fukushima, 2011, Veerle de Vos Chernobyl,1986, Vladimir Schevchenko





Newsworthnies of INES 0
nuclear event in Krsko (Slovenia), 2008

® "Unusual event” declared - (operators observed leakage in the reactor
building (~3 m3/h)

® Controlled shutdown initiated

® There was no release into the environment

® Charging flow was able to compensate leak all the time

Zgodilo se je cisto blizu vas
vsel Evroni JEK, Slovenija, v ne
] P glavah ze slovensK

lovenija ni samo trenutrio prva Avstriji, Madzarski, ltalji — po elektric ergii, zaceli znova res- .
med drzavami EU kot predsedu-  in Hrvaski , pozabila precriati oznake,  Neie uvajati K‘O“-SOdD“E vIopi, $e zme Borut Tavcar :u cee lkg blol knon;)a la hk l ]PI(
jog G o le 2

di d a gre za vajo. Zaradi te g sobl i pre-  raj povzroca strah in odpor D i ljudel h ali I
PO cej nejevalini Avstrijci, r tradicio-  Sicer pa sta se v zadnjem asu zgodila mo varni ali nam gmz ta-  zmanjsa naso Od\-'lsnost od [u;lh virov
iSija 1@ na-  nalni nasprotniki jedrs k ergije. Av- - dva podobina jedrski incider t v ELL strofa, ki ba pomerila pol dr-  elekirike, Se vet; Slovenija naj znova pre-

wlemlel i - - -

“... and the following morning the NPP was surrounded by approximately
50 media vans with a crowd of journalists. 77?7 "
Stritar, emergency director, SNSA

Pime, Edinbourg, 2009 ...

SCK-CEN





Conclusions

® Internal communication — the first stage to a sound communication
Know all partners in emergency management.
Share the information among partners.
One message — many voices.
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Conclusions

® Internal communication — the first stage to a sound communication
Know all partners in emergency management.
Share the information among partners.
One message — many voices.

® External communication — a big challenge for the experts
Waiting rooms are bottleneck of emergencies.
Field teams communicate as well.
Develop skills and tools to communicate.

® Media communication — a bridge between emergency management
and population
Every nuclear emergency is newsworthy.
Media go as close to the issue as possible, and beyond.
Emergency actors have to be prepared for media preasure.
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