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Risk communication about ionizing radiation

Supports the stakeholders to make informed decisions and to 

establish two-way communication and joint problem solving.

⚫ It involves communities

⚫ It protects vulnerable groups

⚫ It serves the public interest (health)

Citizen-centred communication
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Objectives of this course

⚫ To realize that power structures are shifted

⚫ To recognized that expertise is not limited to policy-makers and 

scientists any more

⚫ To encourage members of

to take an active role 

in communication about ionizing radiation 

and radiation protection
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Do you communicate?
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Content

⚫ Information processing

⚫ Different approaches to risk communication and influence on 

peoples behavior

⚫ Risk perception and new trends in risk communication

? CHALLENGE or OPPORTUNITY for
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Slide titleResearch
Objectives

Determine factors influencing:

• attentiveness to information, 

• recall of information,

• opinion formation

related to nuclear emergency management.

Studies: 1, 2, 3
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Research 
Questions

By defining different target groups in the population

What kind of information is available?

How do people acquire information about radiological 

risks?

How do they process information

important for radiation protection?

How do they convert it into behavioural change 

(or intention for behavioural change)?

In communication

about ionizing

radiation

we aim for a more effective and

focused communication.

10
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Research 
Interdisciplinary approach

⚫Context: 

⚫Radiation protection

⚫Main theoretical framework: 

⚫Information processing models

⚫Media studies

⚫Other theoretical concepts:

⚫Risk communication 

⚫Risk perception 

⚫Opinion formation

11
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Research 
Three investigated case studies

⚫ Study 1: Radiological accident in Fleurus, Belgium (2008)

12
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Research 
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⚫ Study 1: Radiological accident in Fleurus, Belgium (2008)

⚫ Study 2: Iodine distribution campaign, Belgium (1999, 2002, 2008, 2011)
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Research 
Three investigated case studies

⚫ Study 1: Radiological accident in Fleurus, Belgium (2008)

⚫ Study 2: Iodine distribution campaign, Belgium (1999, 2002, 2008, 2011)

⚫ Study 3: Study 2+Radwaste disposal campaign, Slovenia, (1996 – 2011)
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⚫ Public opinion surveys:

⚫ General population:

⚫SCK•CEN Barometers 2006, 2009, 2011 in Belgium
(N>1000)

⚫Survey conducted in Slovenia (N>1000)

⚫ Affected populations:

⚫ Fleurus 2008 (N=100)

⚫Target population Iodine campaign in Belgium (N=207)

⚫Target population LILW disposal in Slovenia (N=217)

15

Research 
Data
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Results
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Reflects the respondent's ability to correctly recall the information:

⚫ 1st reception = binary variable

⚫ Recall correctly the place, year and month of the radiological 

accident 

⚫ General population (Belgium) 15%

⚫ Affected population (Local community) 91%

⚫ 2nd reception = index

⚫ Number of correct answers on five specific messages from communication

© SCK•CEN

Results-study 1
Dependent variables: Crisis communication-reception

General population Affected population

Number of correct answers
Number of correct answers
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Q:“Which was the main 
radioactive pollutant?”

A:“Radio-iodine”
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⚫ Method: Binary logistic regression

Results-study 1 
Crisis communication: reception of information

Significant predictors β General 

population

β Affected 

population
Disaster potential 0.43* not significant

Prior knowledge 0.11*** 0.31*

Education -2.18 (prim.), -0.75 (sec.) 

(ref.cat. Uni)***

not significant

Age 0.02** not significant

N = 763

Nagelkerke Pseudo 

R2 = 0.21

N = 80

Nagelkerke Pseudo 

R2 = 0.34

***p<0.001, **p<0.01, *p<0.05

⚫ Not significant variables : 

⚫ Risk perception, attitude towards S&T, trust, tampering with 

nature, familiarity
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⚫ Method: Linear regression  

***p<0.001, **p<0.01, *p<0.05

⚫ Not significant variables: 

⚫ Language, gender, education, age, attitude towards S&T, trust, 

disaster potential, tampering with nature, familiarity

Results-study 1
Crisis communication: reception of information

Significant predictors β General 

population

β Affected 

population
Risk perception of an accident 0.24* not significant

Prior knowledge 0.08* 0.17***

N = 135

R2(adj) = 0.10

N = 72

R2(adj) = 0.41
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Reflects the respondent’s (dis)agreement with the communicated 

statements. 

⚫ Factor analysis, 5-point Likert scale, 6 statements

⚫ α=0.78 for the general population 

⚫ α= 0.89 for the affected population 

⚫ A large majority of people think that the situation was worse 

than communicated by the authorities

Results-study 1
Crisis communication: acceptance of information

“Evacuation of people in 
the 3 km radius 

would have been better.”
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⚫ Method: linear regression analysis

***p<0.001, **p<0.01, *p<0.05

⚫ Not significant variables: prior knowledge, education

Results-study 1
Crisis communication: acceptance of information

Significant predictors β General population β Affected population
Disaster potential -1.66** 0.46***

Dis. potent. x prior knowledge 0.13** not significant

Attitude towards S&T not significant -1.1**

Attitude towards S&T x Prior know. not significant 0.13**

Trust not significant 0.02*

Trust in authorities x Prior know. not significant 0.03**

Gender (ref. cat. female)*

N = 95

R2(adj) (full model) = 0.49

N = 50

R2(adj) (full model) = 0.54
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Reception of nuclear emergency information is driven by:

⚫ Prior knowledge 

⚫ Systematic predictors (affected population)

⚫ Risk perception (general population) 

⚫ Is not dependent on other heuristic predictors e.g. trust or 

attitudes 

Acceptance of nuclear emergency information is driven by :

⚫ Heuristic predictors e.g. disaster potential, attitudes

⚫ Interaction of prior knowledge with heuristic predictors

⚫ Is not directly driven by prior knowledge 

⚫ High disaster potential = low acceptance of information

Conclusions-study 1
Crisis communication

Perko et. al., Journal of Risk Research; (2013)
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⚫ Prior knowledge plays a dominant role: β = 0.35***

Results-study 2
Model testing in iodine tablets context - Reception

⚫ Education 

⚫Hazard experience 

⚫ Trust 

⚫ Risk perception

⚫ Fear 

Predictors

although significant – do not play an important role

Context: 

The iodine distribution campaign

Method: CAPI, N=1031 (519)
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Additional findings-study 2
Model testing in iodine tablets context - Acceptance

Predictors

Higher acceptance of communicated information 

= mostly driven by systematic information processing,

e.g. more view points, attentively followed the discussion, 

considered the info…

STAKEHOLDER INVOLVEMENT

Perko et. al., Journal of Risk Analysis; (2013)
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⚫ What influences:

⚫ Perception of communicated risks

⚫ Acceptability of communicated messages

Results-study 3
Model testing in long term communication

after intensive 

communication 

campaigns in two 

different countries

Context: 

The iodine distribution campaign; Belgium

Method: CAPI, N=1031, target population N=253

Long-term radioactive waste disposal campaign; Slovenia

Method: CATI, N=983, target population N= 217

Perko et. al., Journal of Health Physics; (2012)
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⚫ Prior knowledge plays a dominant role: β = 0.35***

Additional findings-study 3

Predictors

PERCEPTION OF COMMUNICATED RADIOLOGICAL RISK 

is strongly influenced by

PERCEPTION OF OTHER RADIATION RISKS 

β (Belgium) = 0.70***

β (Slovenia) = 0.45***

The main predictors of successful communication

are similar in different countries

Perko et. al., Health Physics; vol. 102, 2012

BEL:“Evaluate the risks of 
an accident in a nuclear 

installation for you”

SLO:“Evaluate the risk of 
a radioactive waste 

disposal”
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⚫ Minor differences between the crisis and not-crisis communication, as 

well between the affected and the general population identified.

⚫ Prior knowledge dominates at the level of reception of risk messages.

⚫ Heuristic predictors, such as risk perception, psychometric risk 

characteristics and attitudes are most influential at the level of 

acceptance of risk messages.

⚫ Stakeholder involvement increases acceptability.

Conclusions for Studies 1, 2, 3
Influencing factors of information processing
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1988

Social 

amplification of 

risk framework

Risk is amplified by increased public attention, or attuned, by 

less public attention.

1990
Recreancy 

paradigm

People have insufficient knowledge about risks from complex 

and potentially dangerous technologies; therefore they must 

rely on their judgments about whom to trust.

Mid

nineties

Mental model 

approach

People's basic frames of reference, their previous knowledge 

on the subject, their set of values, the format and structure of 

the new information contribute to their interpretation of the 

information.

2000 Risk society
Society is recognized as "risk society"; 

Power of defining the risk.

2000

Extended 

psychometric 

paradigm

Focus on risk toleration with emphasis on beliefs

2000
Risk 

Governance

Risk perception is among different actors diverse, but none is 

wrong. Stakeholder process bridges the differences and helps 

in risk governance.



© SCK•CEN Academy

Education

Marketing practice

Participatory practice

Risk message

Risk dialogue

Risk governance
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Revised Basic Safety Standards Directive 2013/59/Euratom
Amended Nuclear Safety Directive 2014/87/Euratom

The Aarhus Convention
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New trends have entered the radiation protection field

⚫ Citizens journalism

⚫ Social media 

⚫ Citizens science

⚫ Open source information

⚫ New regulations on public rights for information and stakeholder 

engagement

Address risk perception factors

Familiarity, controllability, trust, social trust, dread …. 

an opportunity to make informed decisions
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IRPA Guiding Principles for Radiation Protection 
Professionals on Stakeholder Engagement

1. Identify opportunities for engagement and ensure the level of engagement is

proportionate to the nature of the radiation protection issues and their context.

2. Initiate the process as early as possible, and develop a sustainable 

implementation plan.

3. Enable an open, inclusive and transparent stakeholder engagement process.

4. Seek out and involve relevant stakeholders and experts.

5. Ensure that the roles and responsibilities of all participants, and the rules for 

cooperation are clearly defined.

6. Collectively develop objectives for the stakeholder engagement process, based 

on a shared understanding of issues and boundaries.

7. Develop a culture which values a shared language and understanding, and 

favours collective learning.

8. Respect and value the expression of different perspectives.

9. Ensure a regular feedback mechanism is in place to inform and improve current

and future stakeholder engagement processes.

10. Apply the IRPA Code of Ethics in their actions within these processes to the best

of their knowledge.

IRPA, 2004
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Examples from emergency management

⚫ Involving population in exercises and evaluation, improvement of 

emergency response plans …

⚫ Partnership approach in management of nuclear installations

⚫ FARMING: Stakeholders’ feedback on a  compendium of 

countermeasures for the management of contaminated food 

production systems (2000-2004)

⚫ FP6 Project EURANOS: Generic Food Handbook (2004 – 2006 )

⚫ Guidance on lifting of emergency countermeasures (2007)
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Social media

⚫ Popular

⚫ Collaborative

⚫ Participatory

⚫ Decentralised

⚫ Accessible
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Example: Citizens journalism

Studies have shown that in 

emergency situation the individual is 

an information seeker but also 

information source for others.
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Radiological risks related to Fukushima 

in European media:

⚫ References to non-existing norms 

(e. g. levels in the enviroment)

⚫ Using norms for drinking water as 

benchmark for seawater

⚫ Mixing up allowed levels for general 

population and emergency workers

⚫ Mixing up dose and dose rate

⚫ Presenting permitted levels as 

«safe»

Perko T. at al (2014); Journal of radiation protection

Misrepresentations and mistakes in media
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Example: Open- source, citizen-science-centered 
radiation mapping solutions through a process of collaborative open 

innovation, SAFECAST

Brown, 2016
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Conclusions

⚫ From educating towards dialogue

⚫ From exclusive towards inclusive communication

⚫ From challenges to opportunities

⚫ From passive towards active

⚫ From hierarchical towards open communication

⚫ From communication about certainty towards communication 

about uncertainty
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