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The aim of the paper is to discuss challenges in 

- communication, 

- coordination and 

- consistency

in the response to emergencies, 

which can be derived from radiation protection 

issues identified by ICRP following Fukushima. 
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10. rehabilitating evacuated areas;

11. categorizing public exposures 

due to an accident;  

12. restricting public individual 

doses; 

13. caring for infants and children; 

14. considering pregnant women;
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quantities and units
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with dose levels:

assessed theoretical levels

vis-à-vis

monitored real levels

Confusion 

with dose levels:

assessed theoretical levels

vis-à-vis

monitored real levels



A lesson from 

Chernobyl:

radiation doses 

measured 

in vivo

were much lower than 

doses theoretically

estimated.
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�A typical question from the public is:

What is the rationale for permitting doses of 

20 mSv per year after an accident,                                  

when the dose limit is 1mSv per year and therefore 

doses greater than 1 mSv per year were  

unacceptable before the accident? 
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The ICRP Principle of 

Justification: 

“Any decision that alters the radiation exposure 

situation should do more good than harm.”
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Is evacuation justified?Is evacuation justified?
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• The Japanese expression for dose limit, 線量限度線量限度線量限度線量限度, is less 

ambiguous than its English version.

• 線量線量線量線量 means dose, used as an adjective, and

• 限度限度限度限度 means bound, boundary, end, border, brim, edge, 

verge, used as a substantive; 

• Namely, 線量限度線量限度線量限度線量限度 means a boundary of dose that shall not 

be exceeded under no circumstance.

• It is therefore unsurprising that the Japanese population 

was perplexed with the use of dose restrictions higher than 

the dose limits. 
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�Hans Blix’s dictum:

“There is much confusion on the subject of the regulation of 

low doses, …..people are surprised that what we term a dose 

limit is lower than the natural background radiation doses 

that we unavoidably incur…..few decision makers 

understand…the… control [of] additions to background 

doses.” 

Last key note address as IAEA DG – Seville; Nov.17, 1997
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Are Children Properly Protected?Are Children Properly Protected?

• Parents do not 

believe that children 

are adequately 

protected by the 

radiation protection 

standards 

• Parents do not 

believe that children 

are adequately 

protected by the 

radiation protection 

standards 
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Should I 
terminate my 
pregnancy?



Confusion with 

public monitoring

Confusion with 
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Why members of the public are not monitored?Why members of the public are not monitored?

If is it done for them….If is it done for them….

….why not for them….why not for them
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‘Contamination' is a confusing term

� from Latin contaminare, ‘made impure’.

� Religious origin (e.g., no-kosher food)

� Professional denotation: presence of radioactivity

� Public connotation: radioactive danger
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Translation confuses the term even more!

e.g., translation to Japanese

Contamination → 汚染汚染汚染汚染

� 汚汚汚汚→ Dirt, Filth

� 染染染染→ Dyed
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The food is 
‘contaminated’, but 

do not worry the 
‘contamination’ is 

low?



‘Contaminated’ Territories‘Contaminated’ Territories



We are in 
danger!

We are not in danger!



Is it safe for me 
and my family 
to live here?



‘Contaminated’ Rubble‘Contaminated’ Rubble





May I dump this 
waste in the truck 
or shall I phone 
the radioactive 

waste 
management 

group?



‘Contaminated’ Consumer Products‘Contaminated’ Consumer Products



Foodstuff



Water



Non edible
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Incoherence in drinking liquidsIncoherence in drinking liquids

++

++

= 10 Bq/l for 137Cs= 10 Bq/l for 137Cs

= 1000 Bq/l for 137Cs= 1000 Bq/l for 137Cs
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Incoherence in non-edible vs. edibleIncoherence in non-edible vs. edible

++

++

= 100 Bq/kg for 137Cs= 100 Bq/kg for 137Cs

= 1000 Bq/kg for 137Cs= 1000 Bq/kg for 137Cs



These 
kakis 

(persimmons)

contain 90 
Bq/kg,        

but when 
dried they 

contain 
110;                               

are they 
edible?



Is it safe for 
me and my 

family to eat 
this food?



Why I am 
permitted to drink 
this water but not 

to swim in it?



We were told this water is contaminated; 
shall we use it?



ICRP 104 may be helpful



Radiation Risks and EffectsRadiation Risks and Effects





Will I be one of 
the 500,000?



Discharge from FukushimaDischarge from Fukushima

ModelingModeling

Collective dosesCollective doses
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§25. The Committee has addressed the attribution of health

effects to different levels of exposure to ionizing radiation,

and has reached the following conclusions:

……………………………………………………………………………

(f) …. increases in the incidence of health effects in

populations cannot be attributed to chronic exposure to

radiation at levels that are typical of the global average

background levels of radiation….

…………………………………………………………………

Therefore, the Scientific Committee does not recommend

multiplying very low doses by large numbers of individuals

to estimate numbers of radiation-induced health effects

within a population exposed to incremental doses at levels

equivalent to or lower than natural background levels.
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In sum, at low radiation doses ….

1. EFFECTS cannot be retrospectively 

demonstrated and, therefore,                                     

actual effects can not be attributed.

…however…   

2. RISKS can be prospectively inferred and,                

therefore, it is ethically correct to protect people 

even at low doses.

1. EFFECTS cannot be retrospectively 

demonstrated and, therefore,                                     

actual effects can not be attributed.

…however…   

2. RISKS can be prospectively inferred and,                

therefore, it is ethically correct to protect people 

even at low doses.



Risk is akin to

Probability

i.e., to the ability to estimate by inference

the prospective possibility of health effects

Risk is akin to

Probability

i.e., to the ability to estimate by inference

the prospective possibility of health effects

Health effects are akin to

Provability
i.e., to the ability to reveal by evidence

the retrospective true existence of health effects

Health effects are akin to

Provability
i.e., to the ability to reveal by evidence

the retrospective true existence of health effects



3. 

Epilogue:

Misunderstandings⇒⇒⇒⇒ Psychological Effects

3. 

Epilogue:

Misunderstandings⇒⇒⇒⇒ Psychological Effects



Probably the big lesson of FukushimaProbably the big lesson of Fukushima

• The described confusions are not free of charge.

• They are responsible of the only serious health 

consequence attributable to Fukushima:

psychological effects!
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DepressionDepression



GrievingGrieving



Chronic anxietyChronic anxiety



Post-traumatic Stress Disorder



InsomniaInsomnia



Severe headachesSevere headaches



Smoking and alcoholismSmoking and alcoholism



AngerAnger



DesperationDesperation



Parents’ AnguishParents’ Anguish



StigmaStigma



1. In sum, we should humbly recognize our failures 

in communication and its challenges in the 

response to emergencies.

2. I submit that we have the ethical duty of:

� learning from these failures and 

� resolving their challenges.
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