Why nuclear engineer should not
complain about skewed risk perception
Iztok Tiselj (nuclear engineer)
Reactor Engineering Division, “Jožef Stefan” Institute &
Faculty of Mathematics and Physics, Univ. Ljubljana, Slovenia

Brdo, Slovenia, RICOMET 2015
Risk Perception, Communication and Ethics of Exposures to Ionizing Radiation
2

my office
Photo:
www.geopedia.si,
GURS

TRIGA
reactor

Slovenian
rad‐waste
storage

Aerial photo shows why the speaker in front of you cannot offer an
“unbiased” view on the ionizing radiation and nuclear technology...
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Perception gap between ionizing radiation risk and fear is deep...
(“Fear” = “Risk perception”)
In other words:
Correlation between the risk and fear of radiation is rather low.
Next 15 minutes: instead of answer to the question:
How could the technology (nuclear) - with such a nice promises for
clean and safe energy - ended up with a rather poor public image?
... let us look around:
Many human activities and interactions with the nature see low
<risk-to-fear> correlation. (Some of them are doing even worse than
radiation and nuclear energy...)
...and see what we can learn from others.
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Precautionary principle
"Where there is ... doubt about the potential harm that will be caused,
we must err on the side of caution and protect the public.“
(formulation by Jacquie Smith, Home Secretary of the UK around 2009)

Precautionary principle is a rather new invention.
Discovery of fire, invention of a wheel, electricity ... – they had
obviously all happened before the “precautionary principle” was
invented.
Strict implementation of the precautionary principle is
"costly" (2011, D. Kahneman - psychologists, Nobel Memorial Prize
in Economic Sciences in 2002)

"can be paralyzing“ (C.R. Sunstein, legal scholar, 2003).
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Ionizing radiation
Precautionary Principle and Linear No-Treshold hypothesis
"... LNT model provides a fundamental underpinning for the Precautionary
Principle that has captured regulatory agencies worldwide, which states
that if an agent has a suspected risk of causing harm to the public, in the
absence of scientific consensus that the agent is harmful, the burden of
proof that it is not harmful falls on those overseeing the agent.“
(Calabrese, O’Connor, Estimating Risk of Low Radiation Doses – A Critical Review of the BEIR VII Report and
its Use of the Linear No‐Threshold (LNT) Hypothesis, Radiation Research, 2014)

It’s getting better (UNSCEAR – 2012):
"...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;".
The same UNSCEAR report: reference background levels are doses between 2 and 13 mSv per year.
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GMO
Genetically
Modified
Organisms

•

News on cancer, superweeds, multinational corporations ruling the world, killing bees,
childhood allergies, ... are far stronger than science, which can prove that the harm is small –
often too small to be measured, but can never prove that the harm is not there.

•

The most (in)famous scientific work in the field of GMO, Seralini et. al. 2012:
‐
Paper showed increased rate of cancer in rats fed with GM corn.
‐
Food and Chemical Toxicology journal retracted the paper in 2013.

•

Most of the scientific studies, which found no measurable adverse effects of the GM foods
remained in the shadow of the (in)famous work.
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GMO
Biologist McClung (Science, 2014):
"Efforts to address concerns about the safety of GMOs have chiefly focused on evidence‐based
refutation of claims of real and potential adverse outcomes, but have not alleviated concerns.
The scientific community is understandably reluctant to move beyond evidence‐based logic, but
must explore new approaches to advocate GMOs."
Regulations of the GM crops are often based on the precautionary principle.
European Union has probably the strictest regulations in the world regarding the GM crops.
Slovenia today is one of the main opponents of the GMO. New law in preparation: we might get
the strictest regulation of the GM crops in the near future in EU...
Many scientific organizations like The American Association for the Advancement of Science, The
World Health Organization, the U.S. National Academy of Sciences, the British Royal Society,
distinguished scientists are trying to chase the fears around the GM foods. However, they seem
to be misheard by the politicians and society.
Science‐based decisions are useful, but only if they fit the public opinion.
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Harm categories and weights
Harm to others:
Injury
11.5
Crime
10.2
Environmental damage
3.8
Family adversities
8.9
International damage
3.8
Economic cost
12.8
Community
3.2
Harm to users:
Drug‐specific mortality
5.1
Drug‐related mortality
6.4
Drug‐specific damage
4.1
Drug‐related damage
4.1
Dependence
5.7
Drug‐specific impairment of mental functioning 5.7
Drug‐related impairment of mental functioning 5.7
Loss of tangibles
4.5
Loss of relationships
4.5

Harm score of (recreational) drugs
(Nutt and King, 2010)
Mushrooms
Buprenorphine
LSD
Ecstasy
Anabolic…
Khat
Butane
Mephedrone
Methadone
Ketamine
Benzodiazepi…
GHB
Cannabis
Amfetamine
Tobacco
Cocaine
Metamfetam…
Crack Cocaine
Heroin
Alcohol

Harm to others
Harm to users
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David Nutt ‐ British neuro‐psycho‐pharmacologist – book: "Drugs without the hot air" 2012
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Drugs
Nutt, 2008 (member of UK Advisory Council on the Misuse of Drugs) –
compares horse riding and ecstasy, which result in 1 serious event every 350
and 10000 exposures, respectively.
Paper lead to discussion with the Home Secretary Jacquie Smith:
Smith:
"You cannot compare harms from a legal activity with an illegal one.“
...
Nutt:
"Don't we need to compare harms to determine if it should be illegal?"
Smith (after a long pause):
"You can't compare harms from a legal activity with an illegal one."
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Drugs
David Nutt:
"We must base our laws on a
realistic assessment of harm,
not on irrelevant historical factors,
nor on political cowardice about
changing the status quo."

Nutt was dismissed from his Advisory Council on the Misuse of Drugs position
by the Home Secretary at the end of 2009. His science was found to work
"...against government policy".
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Conclusions
Bears: risk ...

Risk of being killed by the bear:
‐ average Slovenian
10‐8 /year
‐ speaker
10‐7 ‐10‐6 /year
‐ human‐bear encounter
10‐5 ( once every ~100 h )
every ~1000
‐ when you see the bear
10‐4 ( once
)
hours of hiking
‐ when the bear attacks
10‐3
‐ when attack is not a fake‐attack
10‐2
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Conclusions
Bears: fear ...

Quantification of risk is my professional deformation.
...but risk and fear remain two separate categories.
The best thing I (we) can do:

Decisions must be based on risks, not fears!
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