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Abstract. A dose evaluation system developed to judge environmental radiation safety was proposed 

in order to evaluate the effect on environmental flora and fauna. However, it was noted that large 

differences exist between biota doses based on the regional data and those determined by the dose 

evaluation system developed. In order to realize successful mutual communication among 

stakeholders, information needed for environmental radiation protection has been investigated in 

various kinds of exposure situations, because the Japanese tend to act following the standards set by 

them to get the most appropriate results in the situations they are faced with. It became clear from the 

investigation on beliefs about environmental issues that the Japanese are concerned about regional 

characteristics of natural environments and biota through which they observe variations in their living 

conditions. Furthermore, the systematic approach for compilation of the regional environmental 

parameters and data becomes important to accomplish a social agreement on environmental safety. 
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1.  Introduction 

 

On account of increasing public concerns about environmental protection, radiation effects on 

non-human species have been investigated from the view point of environmental radiation protection
1)
, 

and estimation methods of radiation doses for the biota have been developed and are open to the 

public on a Website
2)
. However, it becomes clear that the doses of biota evaluated with these 

estimation methods have not always been consistent with each other because they have to be 

determined on the basis of many kinds of environmental conditions and environmental parameters.  

 

On the other hand, it is well known that the credibility established by mutual communication among 

stakeholders is very important for social agreement in developing modern science and technology
3)
. 

This becomes especially important in the field of environmental radiation protection because public 

confidence in environmental safety plays an important role in the process of social agreement in the 

development of nuclear energy or utilization of radiation. In order to provide credibility on practice of 

environmental radiation protection, the risk communications among stakeholders have to be performed 

timely with clear information based on factual environmental radiation conditions. However, it is also 

well known that sufficient and reliable radiological information on the natural environment and biota 

is very difficult to prepare because of their complexity and diversity.  

 

Here, the level of the public’s (university students) concerns for natural environmental issues and that 

for the flora and fauna has been investigated to make it possible to practice successful mutual 

communication by taking into consideration the view points of stakeholders for environmental 

radiation protection. The difference in the level of concern on the environmental problems and the 

anticipated behavior of the public have been discussed on the basis of the mentality of the Japanese, 

and the importance of regional information on the natural environment and biota has also been 

discussed in relation to the information needed in the exposure situations recommended by the ICRP, 

since the public are expecting more reliable and simple comprehensive information from government 

authorities and plant operators.  
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2.  Features of public concern on environmental protection  

 

2.1     The most anxious environmental issue 

 

The public’s recognition of the significance of environmental issues such as; acid rain from air 

pollution, soil pollution from dioxins, increasing CO2 in the air, depression of the ozone layer and 

radioactive contamination, has been investigated using Thurstone’s law of comparative judgment
4)
. 

The results showed that people think that radioactive contamination is the most serious of these 

problems and they showed less concern for dioxin pollution or increasing CO2 in the air. This can be 

explained by the mentality of the Japanese which tends to understand the problem sensuously instead 

of understanding the problem logically
5,6)
. That is, they recognize radioactive contamination with 

stereotypes about radiation which is considered harmful to people even in small amounts of exposure. 

By taking into consideration the mentality of the Japanese, it can be concluded that they will act in an 

extremely different way either by ignoring the problem or by reacting excessively whether or not they 

receive the appropriate information when the environmental contamination becomes a social issue. 

 

2.2     The environment in which the public show the highest concerns 

 

The public’s recognition of the significance of contaminated areas such as rural, urban, farmland, 

riverside and coastal areas was investigated in the same way as in 2.1. As shown in Fig.1, the public 

were mostly concerned about contamination of rural areas and paid relatively less attention to air 

contamination of urban areas. This means that the Japanese accept their present living conditions in 
the city, but at the same time, they want to protect the rural areas where there are many small forests, 

fields, ponds and many kinds of organisms living together with people. This may be explained by the 

public’s view that the harmful effects in the rural areas would indicate a variation of their own living 

conditions as well as that of natural environment. 

 

Figure 1：The level of concern by the public for environmental contamination in rural, urban, farmland, 

freshwater and coastal areas. 
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2.3     The most important flora and fauna 

 

The public would pay attention to flora and fauna, if highly uncommon radioactive materials were 

found in the natural environment around nuclear facilities. Pine or beech, bear or fox, fish or shellfish, 

grain or vegetable were chosen as typical examples of the flora and fauna. Human beings were also 

added to the group for comparison to these organisms. As shown in Fig.2 the results showed that the 
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public worried about the effects on the human beings the most. However, it is interesting that they paid 

much attention to the effects on fish and shellfish or grains and vegetables. It is commonly accepted 

that the public often paid attention to certain kinds of animals, when these animals make the public 

feel at ease, but, under conditions of environmental contamination, they pay more attention to the 

plants that can be usually used for food than to the animals, even though they are common household 

pets. It may be concluded that information about organisms used as human food will be more 

important than that of animals under conditions of environmental contamination. Furthermore, it is 

also interesting that more than 30% of the public sometimes do not show much attention to the 

harmful effects in human beings. This reaction of the public may simply show a resistance to 

human-centered environmental protection.  

 

Figure 2：The level of concern by the public when biota contamination was found in freshwater fish, 

trees, animals, grains, vegetables and seafood. 
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2.4     Credibility of information sources 

 

Credibility of the source of information used for evaluation of radiation doses of flora and fauna was 

investigated when the highly uncommon radioactive materials were observed in the natural 

environment around nuclear facilities. It became clear from the results that the parameters evaluated 

by government agencies were the most unreliable, while the regional ones determined by third party 

professionals such as research institutes or universities were reliable. This means that government 

authorities were not trusted by the public because of the people’s impression of closer relations 

between government agencies and plant operators. This, in turn, meant that credibility will be formed 

through the reliable communications among stakeholders including third party professionals who 

respond to the facts seriously and show the results clearly to the public. It also has to be noted, from 

the results obtained here, that the Japanese tend to believe the recommendations or evaluations given 

by International Agencies like IAEA. This was reflected in the public’s impression that Japanese 

researchers are not always trusted regarding risk communication among stakeholders.  

 

3.  Exposure situations and information needed 

 

From these conscious investigations, it became clear that the public was concerned with radioactive 

contamination of the natural environment and they are not satisfied with the protective action of the 

government authority, though they believe the natural environment is properly protected nowadays, 

and the public would be concerned about the possible effects appearing in plants and animals in 

relation to the survival of people if environmental contamination was detected. At the same time, some 
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of the people believed that human beings need not to be protected with priority for plants and animals. 

So, it can be expected that the Japanese may react in an extremely different manner whether they are 

paying no attention to the environmental problems or paying too much attention and considering them 

to be serious. This difference will be due to a lack of reliable information, since the Japanese public 

tends to behave following the standards set by them, so as to get the most appropriate results in the 

situations facing them
7)
. This apparently means that preparing reliable and clear information for 

promoting mutual communication on environmental radiation protection becomes important to realize 

the social agreement among stakeholders. From this point of view, the important things to be 

considered for practicing environmental radiation protection are as follows: 

1. Getting radiological information on biota living in rural or coastal areas where human beings have 

contact with nature.  

2. Selecting the plants and animals in relation to the survival of people and opening the factual 

radiological information clearly to the public. 

3. Paying attention to the variation of the natural environment and proposing actions for the protection 

of the natural environment as well as human beings if an unexpected release of radioactive materials 

occurs. 

 

ICRP has recommended a new system of radiation protection for human beings, which limits the 

exposure dose in accordance with the exposure situation
8)
. Like radiation protection for human beings, 

environmental radiation protection should be performed in accordance with the exposure situations, 

that is, planned, existing and emergency situations, because the public will show their concern in 

different ways depending on the situations they are faced with. Exposure situations, the concerns of 

the people toward the environment, radiation protection practices and parameters and data needed for 

evaluation are shown in Table 1. In a planned situation, the public will understand that the generalized 

dose estimation methods and environmental parameters employed are useful for the assurance of 

safety of the biota. On the other hand, they believe that more reliable dose estimations using the 

regional environmental parameters and data needed to be used in existing and future emergency 

situations because they are concerned with the safety of the biota as well as human beings in the 

vicinity of nuclear facilities and they want to have more confidence in the national authority. 

 

Table 1：Parameters and data used for evaluation of flora and fauna in planned, existing and 

emergency situations. 
 

Exposure 

situation 

Concerns of the public Radiation protection practices Parameters and data used for 

dose evaluation of biota 

Planned Environment is protected. Reasonable evaluation and explanation 

in the planning stage. 

Estimation using generalized 

parameters and data. 

Existing Vary with responses of the 

national authority or plant 

operators. 

Social agreement based on reliable 

environmental risk assessment and 

management. 

Dose assessment of biota based 

on regional parameters and data. 

Emergency Similar reactions in accordance 

with the information on health 

effects. 

Judgment of countermeasures based 

on realistic dose assessment of biota. 

Dose assessment of biota based 

on regional parameters and data. 

 

4.  Conclusions 

 

From the current investigation, it became clear that the Japanese pay much attention to the natural 

environment modified by human activities and they are interested in the effects on fish and shellfish or 

grains and vegetables when radioactive materials are unexpectedly released into the natural 

environment. This means that the environmental data accumulated so far should be arranged 

systematically so as to utilize them for the environmental radiation protection, and that an 

investigation on the regional characteristics of the natural environments and biota which are familiar to 

life of people should be performed, since understanding the controllability of the nuclear energy 

system or having the confidence to be protected by the government authority, which would be possible 

by providing environmental information that the public interested in, plays an important role for social 

agreement in the peaceful utilization of nuclear energy.  
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