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ABSTRACT 

This paper explores the effects of long term communication campaigns related to 
radiation risks in different societal, cultural and political contexts. Two communication 
campaigns are studied: an administration of stable iodine tablets campaign in Belgium and a 
long-term radioactive waste disposal campaign in Slovenia. An increasing audience’s specific 
knowledge is often set as a primary objective of nuclear risk communication efforts. In this 
study the level of specific knowledge was measured in target populations and compared with 
the specific knowledge in general populations. In addition, a perception of different radiation 
risks is compared between the groups and the countries.   

The research is based on the survey data collected with the Computer Assisted Personal 
Interviewing (CAPI) in 2011 in Belgium (N=1020) and Computer Assisted Telephone 
Interviewing (CATI) in 2007 in Slovenia (N=1200). Both samples were representative for 
adult population with the respect to the following variables: gender, age, province, region, 
education and professionally active status. A pilot study was conducted in advance to improve 
the questionnaire.  

The results show, that although enhancing the specific knowledge in the communication 
campaigns remains an important objective, the campaigns shouldn't be the only focused on 
the general knowledge related to radiation risks. Long term programs, such as involvement of 
basic radiation issues in the education system, would be highly recommended. Finally, this 
research confirms, that the general level of knowledge related to radiation is rather low in 
both countries, thus limited communication campaigns are not enough to support people to 
make informed decisions related to a radiation risks.  

1 INTRODUCTION 

One of the main objectives of communication strategies related to radiation and nuclear 
field is increasing specific audience knowledge or in the other words, to educate the public. 
Although the objective of the campaigns is increasing public understanding of radiation and 
nuclear issues, public opinion surveys and dedicated research show that the public does not 
improve knowledge related to nuclear field and people only rarely acknowledge experiences 
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with radioactivity [1, 2, 3].  Moreover, scholars testify that also media reporting about nuclear 
accidents does not increase the knowledge and understanding of radiation risks, but rather 
increases negative feelings and risk perception [4, 5].  

A considerable amount of literature investigated the communication campaigns related 
to radiation and nuclear risks from different points of view: in the aftermath of the 
radiological or nuclear accidents [6, 7], in emergency preparedness [8, 9] or related to the 
management of radioactive waste [10, 11]. They found that in general, public understanding 
of radiation and nuclear related information is hindered by the complexity of the risk concept. 
This concept includes not only the probability and consequences of a nuclear event, but also 
the specific risk characteristics. For nuclear and radiological hazards such characteristics are, 
among others, the strong link to a high catastrophic potential, the fear and the unfamiliarity 
(low knowledge).  

The aim of our research was to provide an answer to a basic question: i) does a target 
population of the communication campaign have a significant higher knowledge related to 
nuclear topics than a general population and ii) does level of knowledge related to radiation 
and nuclear field influence the radiation risk perception. The hypothesis that the effect of 
general knowledge on risk perception is similar in different societal and cultural environments 
is tested. For this purpose we had a close look at two communication campaigns related to 
radiation and nuclear risks carried out in Belgium and Slovenia, respectively. 

2 METHODOLOGY 

2.1 Description of the case studies 

Two communication campaigns are analysed in the research. First the iodine 
communication campaign in Belgium, and second the long-term radioactive waste disposal 
campaign in Slovenia. In both cases, recurrent and intensive communication campaigns were 
carried out by the responsible institutions aiming, among other, at increasing audience 
knowledge (educate) about radiation and nuclear field. The target population of the campaign 
was population living in vicinity of nuclear installations in Belgium and the population living 
in the local community where LILV is foreseen in Slovenia. The communication campaigns 
are discussed in details in the following paragraphs. 

2.1.1 The iodine campaign in Belgium 

Administration of stable iodine is one of the possible measures that can be taken to 
protect the population in the case of an accidental release of radioactive iodine. This action is 
essential for the saturation and subsequent protection of the thyroid gland against the potential 
harm caused by radio-iodine. Preventive distribution of stable iodine tablets to people living 
in the vicinity of nuclear installations has been organized in 14 European countries, in the 
framework of preparedness for nuclear accidents.  

The survey data used for the Belgian case-study were collected in 2011. Prior to data 
collection, the iodine campaign had been regularly conducted in Belgium in 1999, 2002 and 
in 2011. First, in 1999 a large-scale campaign on nuclear emergency preparedness took place. 
At the same time, the inhabitants of Belgian municipalities located within 10 km from major 
nuclear installations (with the exception of the IRE site in Fleurus for which the radius was 
limited to 5 km) were invited to collect free stable iodine tablets from their local pharmacy. A 
follow-up campaign took place in 2002, when the area of preventive stable iodine distribution 
was extended to 20 km (10 km for IRE, Fleurus) from nuclear installations.  
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The tablets delivered in 1999 expired in 2008, but new tablets were not ordered until 
June 2010. After the expiration of the stable iodine tablets, the topic appeared constantly in 
the media and in the agenda of local communities. The Federal Crisis Centre continued to 
release the information that even if the tablets are expired they are still good to use (Belgian 
Federal Crisis Centre 2010). In 2011 there was a new iodine campaign, which coincidently 
started in the first week of Fukushima nuclear accident. The target population was the 
population living in the vicinity of nuclear installations.  

The main objectives of the communication campaigns were to increase general 
knowledge related to nuclear field in the population living close to nuclear installations (to 
educate), and to invite this population to collect the iodine tablets. 

2.1.2 The long-term radioactive waste disposal campaign in Slovenia 

After the failure of site selection for low and intermediate radioactive waste disposal 
(LILW) in 1990 and 1993, the Slovenian National Agency for radioactive waste management 
(ARAO) was urged in 1996 to start a new site selection process. Special emphasis was given 
to public involvement and participation since the very beginning of the process. A so-called 
combined approach to site selection was chosen, which incorporated besides technical 
screening and investigations, also public participation (especially from local citizens) in all 
phases of repository development.  

Very intensive information and communication activities related to radioactive waste 
were carried out. At the end, the communication campaign targeted two local municipalities 
which had volunteered to host the LILW disposal (Krško and Brežice) where considerable 
experiences exists for almost 30 years living with only NPP in Slovenia. To enhance the 
knowledge and to stimulate citizens’ participation, local partnerships were established in the 
two communities in beginning of 2006. These constituted the frame for all subsequent 
communication activities and provided the possibilities for involvement of local population in 
the site selection, for providing all relevant information, dissemination of knowledge, for 
obtaining independent experts’ opinions and building trust among participants,    

The main objectives of the communication campaign were in this case to increase 
knowledge (educate) the public on nuclear waste and to improve the public acceptance of the 
LILW repository. 

2.2 Description of the data collection and samples 

2.2.1 The Belgian case study 

The survey method employed was Computer Assisted Personal Interviewing (CAPI), 
which entailed face-to-face interviews at the home of the respondents, performed by 
professional interviewers. The field work was carried out in May/June 2011. The population 
sample consisted of 1020 respondents and is representative for Belgium adult population 
(18+) with respect to sex, age, region, province, habitat and social class. A pilot study (N=49) 
was performed to test and modify the quality of the questionnaire.  

Most questions in the survey were formulated as statements, to which the respondent 
could answer using a five point Likert-scale (e.g. strong disagreement, disagreement, 
undecided, agreement, strong agreement), plus a sixth category (no answer/don't know). The 
latter answering option was allowed, but not encouraged.  

Among the 1020 respondents from the general population, 266 (26%) indicated that 
they "lived or have lived in an area close (within a 20 km radius) to a nuclear installation 
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(power plant, nuclear research institute …)". This part of the population was a target 
population of the communication campaign. 

2.2.2 The Slovenian case study  

For this case study, Computer Assisted Telephone Interviewing (CATI) was employed, 
i.e. telephone interviews with respondents. The telephone interviewing was performed by a 
professional company and a pilot study was conducted in advance of the field work in order to 
improve the questionnaire. The interviews were performed in beginning of 2007. 

The sample of the general population (N=983) was representative for the Slovenian 
adult population with respect to the following variables: gender, age, education, level of 
urbanization and region.  

An additional sample of the local population (N=217) was taken from two 
municipalities,  Brežice and Krško, where participation in the form of local partnerships with 
citizens was established from 2006 on, and where the Slovenian Nuclear power plant Krško is 
operating for almost 30 years. This population was a target population of the communication 
campaign. 

3 ANALYSIS AND RESULTS 

3.1.1 Prior knowledge 

Prior audience knowledge was operationalized as the number of correct answers given 
to a set of 13 exam-style questions in Belgium (Table 1) and in Slovenia (Table 2). These 
questions measured prior audience knowledge related to radioactivity and the nuclear field 
and were selected and adapted from EU Eurobarometer studies, the SCK•CEN Risk 
Perception Barometer, ARAO research and discussion with experts. Each item was recoded as 
0 (correct answer) or 1 (incorrect answer) and the index of correct answers was then 
calculated. Responses were resulting absolute scale ranged from 0 to a maximum of 13 
correct answers. We discuss the content and the results of each scale in the following. 

Table 1: Prior knowledge in general and target population in Belgium 

Prior knowledge scale in Belgium Correct 
answer 

Percentage (%) of 
correct answers 
(Belgium, target 

pop.) 
N=266 

Percentage (%) of 
correct answers 

(Belgium, general 
pop.) 

N=754 
 Is a radiological dispersal device (also known as 
dirty bomb) the same as an atomic bomb? No 47  

48 
Does exposure to radiation always lead to 
contamination with radioactive material? No 26 26 

Radioactive waste is collected and treated... 
 (more answers available) 

Separately 
from other 

waste 
85 

87 

Is radioactive waste exclusively produced by 
nuclear power plants? No 56 64 

The measurement unit for radioactivity is... Becquerel 61 61 
Indicate whether the following towns have NPP: 
      Lier No 80 78 
      Hasselt No 83 81 
      Doel Yes 80 80 
In case of a nuclear alarm what would you do with 
iodine tablets? (…more answers available) 

I would 
wait for 

instruction
69 

51 
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s 
Which percentage of electric power in Belgium do 
you believe is  produced in nuclear plants? 

Between 
45 – 65% 37 33 

Which of the following sectors make use of nuclear technology: 
Medical sector Yes 95 87 
Food industry Yes 36 26 
There exists a plan to ensure the protection of the 
population in case of a nuclear accident Yes 74 74 

In Belgium less than 1% of the respondents answered correctly on all 13 items; most 
respondents had eight to nine correct answers (in the general sample: mean = 7.9 st. dev. = 
2.5; in the target population: mean=8.3; st. dev=2.3). It is interesting that the correlation 
between education and prior audience knowledge was statistically significant, but low (0.22 in 
the general population; 0.17 in the local population). 

Table 2: Prior knowledge in general and target population in Slovenia 

Prior knowledge scale in Slovenia 
 

Correct 
answer 

Percentage (%) of 
correct answers 

(Slovenia, general 
pop.) 

(N=983) 

Percentage (%) of 
correct answers 
(Slovenia, target 

pop.) 
(N=217) 

Natural radioactivity is not dangerous for people, 
because we are used and adapted to it No 36 37 

Strawberries growing in the vicinity of a NPP are not 
good for eating because of radioactivity No 32 51 

Radiation causes changes in cells and these cells 
contaminate other cells. After a time the whole body 
becomes contaminated 

No 21 22 

If a person is exposed to radioactivity, he/she becomes 
radioactive as well No 19 26 

Radioactive sources are used in many factories for 
various measurements, e.g. fluid density, quality of 
welding, etc 

Yes 58 64 

The human body is naturally radioactive Yes 31 44 
Children of parents that were exposed to radioactivity, 
will become radioactive as well No 31 32 

With time, every  radioactive substance becomes more 
and more radioactive because radioactivity accumulates  No 32 36 

Humans can sense radioactivity No 73 76 
The duration and power of radioactivity is the same in 
all radioactive substances No 72 77 

The vicinity of fresh nuclear fuel  is deadly dangerous 
for people No 12 16 

If a human would be in close proximity of  spent nuclear 
fuel, he would get inflamed and burn No 17 19 

Gamma radiation is by nature similar to light or radio 
waves 
 

Yes 29 33 

In Slovenia not one person answered correctly on all the 13 items and most respondents 
had four to seven correct answers (in the general sample mean = 4.6, st. dev. = 1.9; in the 
local population mean = 5.3, st. dev.= 2.1). Prior audience knowledge was slightly higher in 
the local population than in the general population. Also in Slovenian population was the 
correlation between education level and level of general knowledge related to radiation and 
nuclear field significant, but rather low (0.17 in the general population; 0.28 in the local 
population). 
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3.1.2 Perception of radiation risks  

Respondents in Belgium were asked to "evaluate the risks for an ordinary citizen of 
Belgium" for different radiation risks that were not related to radiological accidents. 
Answering categories ranged from "very low" (1) to "very high" (5). The risk perception scale 
finally consisted of the perceived level of risk for natural radiation, radioactive waste, medical 
X-rays and an accident at a nuclear installation. Low scores on this scale indicate that 
radiation risks were perceived as low. The factor analysis (PAF) revealed indeed one factor, 
with the explanatory value of 54% of variances. The scale reliability test, Crombach's alpha 
for the radiation risk perception scale was 0.71 (out of 1.00).    

The respondents in Slovenia were asked to evaluate five different radiation risks: 
medical X-rays, nuclear power plants, radioactive waste, radioactive waste disposal and 
natural radioactivity. Answering categories ranged from "not at all dangerous" (1) to 
"extremely dangerous"(5). Rather low scores on the scale formed with these items indicate 
low perception of radiation risks. The factor analysis (PAF) revealed also one factor, 
explaining 53% of variances and Crombach's alpha 0.70 (out of 1.00). 

3.1.3 Testing of hypothesis  

To test the hypothesis (H1) "A target population of the communication campaign have a 
significant higher knowledge related to nuclear topics than a general population", we 
compared the knowledge level in the general and the target population of communication 
campaigns in Slovenia and Belgium subsequently. An analysis of variance was used to test 
for differences among the target and general population. From the results we can conclude 
that being the target population of the communication campaign had a statistically significant 
effect on the level of knowledge related to radiation and nuclear field in both countries: in 
Slovenia F(1, 1198) = 20.25, p < 0.001; in Belgium F(1,1018) = 4.67, p < 0.031. In general, 
populations that were exposed to communication campaigns in Slovenia and in Belgium knew 
slightly more about the issues related to radiation and nuclear field - big differences were not 
noticed. 

An additional analysis was conducted to test the hypotheses (H2): "People with higher 
knowledge about nuclear topics perceived radiation risks lower" and hypothesis (H3): "Target 
population of communication campaign perceives radiation risks lower than general 
population." First, the correlation between the perception of radiation risks and level of 
knowledge for the target population and the general population was investigated. Second, the 
regression analysis was conducted in order to identify the strength of the relationship between 
the level of knowledge and the radiation risk perception for target population of the 
communication campaign and the general population. The results of correlations are presented 
in table 3. 

Table 3: Correlations between the level of knowledge and perception of radiation risks 
for Slovenian and Belgian population 

 Pearson Correlation with the level of knowledge and perception of 
radiation risks, (p-value) 

 Slovenia Belgium 
Target population of the campaign -,348** (0.00) -,161** (0.01) 
General  population -,339** (0.00) -,048 (0.20) 

**Correlation is significant at the 0.01 level 

From the results in Table 3, one can conclude that in Slovenia level of the knowledge 
about the radiation risks is strongly correlated with the perception of radiation risks. In other 
words, more people know about radiation and nuclear topic, lower is their perception of risks 
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(Pearson corr. = -0.3). The correlation was in Slovenia significant for the target population of 
the communication campaign and also for the general population. However, in Belgium the 
correlation between the level of knowledge and the perception of radiation risks revealed 
significant only for the target population of the campaign; the knowledge and risk perception 
did not revealed as a significant in general population in Belgium. 

We explored the dependency between the level of knowledge and the perception of 
radiation risks with linear regression analysis. In addition, the variable "target population of 
the communication campaign" was included as an independent variable. The results are 
summarized in table 4 and table 5, which show the regression coefficients (β), standard errors 
and the significance level for each potential predictor. 

Table 4: Linear regression analysis with radiation risk perception as a dependent 
variable in Slovenia 

 Radiation risk perception, Slovenia 
 β Std. Error Sig. 

Level of knowledge - 0.34*** 0.01 0.00 
Target population (1=yes, 
0=no) 

0.01 0.06 0.69 

 R2 (adj)=0.12 

***p<0.001 

Table 5: Linear regression analysis with radiation risk perception as a dependent 
variable in Belgium 

 Radiation risk perception, Belgium 
 β Std. Error Sig. 

Level of knowledge - 0.08* 0.01 0.02 
Target population (1=yes, 
0=no) 

-0.03 0.06 0.37 

 R2 (adj)=0.05 

*p<0.05 

From the results of linear regression analysis we can conclude that communication 
campaign did not influence the radiation risk perception neither in Slovenia, neither in 
Belgium. People in target population didn’t have significantly different risk perception than 
people that were not exposed to intensive communication campaign.  

Level of knowledge revealed again significance for risk perception with a strong 
predicting power for the Slovenian population and rather weak predicting power for the 
Belgian population. In both countries have people that know more about the radiation and 
nuclear field rather low perception of radiation risks. 

4 CONCLUSIONS 

In this research we performed an empirical investigation to identify whether long term 
and intensive communication campaigns related to radiation and nuclear field influence level 
of audiences’ knowledge since increasing audience-specific knowledge is often set as a 
primary objective of nuclear risk communication efforts. Thus special attention in this 
research was given to test if a target population of the communication campaign know 
significantly more about radiation and nuclear related topics than a general population (H1). 
With simple exam-style tests we measured the specific knowledge and found that in general, 
people don’t know much about radiation, neither about nuclear field. This is not surprising, 
since it is known that the public lacks knowledge related to science and complex 
technologies. Thus, the combination of the importance of prior knowledge for information 
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processing and a low level of knowledge in the population poses a big challenge for risk 
communicators. The communicators in the analysed campaigns in Belgium and in Slovenia 
managed to (slightly) increase the level of specific knowledge in target population of the 
campaigns, thus, the hypothesis H1 was accepted.  

With the results of the empirical research we can also confirm, that people with higher 
knowledge about nuclear topics have lower perception of radiation risks than people that 
don’t know much about this matter (H2). This was expected, since psychometric studies argue 
that new-and-unknown characteristic of a risk leads to a high risk perception. However, we 
can't confirm, that target population of communication campaign perceives radiation risks 
lower than general population (H3).  

The additional contradictory question addressed in this research explored whether the 
level of knowledge has the same effect on radiation risk perception in different countries and 
in two different communication contexts (H4). Countries may differ in beliefs, cultural 
values, past social and risk experiences, the saliency of particular aspects of a policy issue, the 
socio-economic profile and the trust in regulatory agencies. However, the results of this 
research provide empirical evidence that the level of knowledge about radiation and nuclear 
field influences the radiation risk perception in different cultural and societal contexts. 
Moreover, although the measurement scales for the predictors were not completely the same 
and the communication campaigns were different, the level of knowledge revealed as a 
predictor for the level of risk perception in either case study.  

To conclude, this study showed that the primary objective of communication strategies 
to improve specific audience knowledge should be complemented also by other objectives, 
like building trust among involved people and assurance of justice in the process. Some of the 
research in acceptability of risk [11, 12, 13, 14] proved that this is even more important than 
knowledge itself.  
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