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Science and technology
are part of everybody’s life
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We accept the benefits -
we accept the risks

Well, do we?
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Gegen den Tonflimi Fiir lebende Kdnstier! ::*
An das PUblikum! Commission

Achtung! Gefahren des Tonfilms!

Viele Kinos miissen wegen Einfithrung des Tonfilms und
Mangel an vielseifigen Programmen schliefen!

Tonflim ist Kitschl ] 2 .
Wer Kunst und Kinstler liebt, lehnt den Tonfilm ab ! 9 9 n

Tonfilm ist Einseitigkeit!

e The dangers of

—

Seine Konservenbichsen-Apparatur Klingt keller-
haft, quictscht, verdirbt das Gehiéir und ruiniert

& e ) sound film:
......... " It d a m a g e S

Darum:
Ferder! gufs stamme Filmal

it cesatedntg s s vyour hearing”

Lehnt den Tonfilm ab!

Wo kein Kino mit Musikern oder Bihnenschau:
Besucht die Varietés!

Internatiensle Eiticlen-Lage E. V. Devfscher Maslker-Yarhand.

Fossil Karl Schiemeniz

Druck: Gebr. Veger, Dirlia W L.
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Birmingham Post
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PHONE MASTY’

2012:
The dangers of
mobile phones

next-up.org
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Source: Guy van den Eede




PUBLIC QUTRAGE

ACTUAL HAZARD

BfR 10th Anniversary, Berlin, 20 Nov 2012

Risk perception and evidence
are two different things

TERRORIST ATTACK Percentage of world
energy production

PLANE CRASH

Estimated deaths
per Terawatt hour

CAR ACCIDENT

Source: www.susannahertrich.com

CANCER
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Risk perception influences
public opinion and, hence,
behaviour of politicians
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Austria
Luxemb
Greece
Cyprus
Poland
Hungary
Lithuania
Slovenia
Malta
Latvia
Italy
Danmark
France
Belgium
Slovakia
Portugal
Estonia
Germany
Ireland
Bulgaria
Romania
Spain
UK
Czech
Finland
MNetherla
Sweden

European

Commission
I

GMO approval

Member States voting on EFSA scientific opinion ™ [¢g2rve

M Yes

HE No

Abstain

votes

100%
100%
99%
98%
94%
93%
85%
77%
69%
B63%
57%
42%
38%
20%
13%
12%
5%
4%
4%
4%
4%
1%
1%
0%
0%
0%
0%

Source: EuropaBio, Approvals of GMOs
in the European Union, Oct. 2011



BfR 10th Anniversary, Berlin, 20 Nov 2012

European

Commission
.{'_ I

= ¥ L. W :
e y ¥y - e - ;“r‘, (i - L) Ry ) 3 . $ ¥ .‘.' ) g
e [ f‘t R g T L e ¢ ! AR
L _L Gy <, S £ > b oy ik F . A A,

As a society we need to

i

take risks to make progress




Above North America

Below North America
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European

Commission
I

: ' | | |
If we don't take the risk, others will take it!
Wind
Glean eficient transport () o
Asia in the lead O A Tl E European leadership
0,4+
© Solar
Machine tools @
Sk TR Maasuring of industrial processes
i Lt Other transport
Energy efficiant buildings § Renewable energy @) AL N
& Alloys Air poll.| abatement o | © Contreling ing. processes
: 014 0 Air, water, wasts rrg'nte
Macroscaled materials © @Industrial biotechnology
Photorics (95 5% ® [ yrace o, acesc e SEivna ) ey St : heronautics €
6 0,2 , i 08 1,0
Electric hybrid vehiciés Optical davices @ ACSLA A M ‘J::?G;gl :nldim
. ©Biofuels
Layered material .
ek . | yared ma ";: wClimate change mitigation el
Samiconaluctors ® Computing .

: Nanotechnology @ e
Emissions mitigation ; e
‘Enorgy siSrage Fuslcels @ Europe lagging North America in the lead

. . 0,4 _

Below Asia Above Asia
ea - , 1SN, DIO-resources nergy ransp nvircnmen ury napiing technologles
( Health @ Agri-food, fish, bi @®E eT ort @ Envi t @ Securit @ Enabling technologi

Source: European Commission
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We need in Europe a rational societal debate
about the risks and rewards
of new technologies

For this to happen, we need:

e Politicians who don’t cherry-pick just the science
that suits their view of the world and who are
transparent about their motivation if they choose to
ighore the evidence

e Scientists who engage in public dialogue and
communicate better

e Citizens who embrace science and are open to listen
to the evidence

e Media who report in an unbiased manner and provide
a platform for the exchange of opinions
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e We need to communicate
much more proactively -
otherwise lobby groups will
fill the void

e We need to show empathy
for public concerns and avoid
being perceived as arrogant
("we know the truth")

e We need to speak a language |
everybody understands




We need to communicate about risks
by putting them into perspective

Everyday risks Clinical risks
. Very high
Death in one year — = 1in 100
Death from smoking 10 cigarettes a day for one year @
High
Death-all causes to age 40 — 1in 1000
@ Meurological injury with spinal damage
_ . Moderate f,—ﬁ Meurclogical injury with epidural
Death in road traffic crash in one year —— 1in 10 000 ﬁ__‘ Anaesthetic awareness
Death by accident at home @ fiEs Death from anaesthesia CEPOD 1982
Death by accident at work — Low
Death by murder in one year = 1in 100 000 Spinal haematoma after epidural
Death from anaesthesia CEPOD 1987
Very low ~ - -
D bt isaih Spinal haematoma after spinal damage

1in 1000 000 = Matermnal deaths from anaesthesia CEMD 1988-80

Minimal

Death by lightning strike or nuclear power accident ]

E 1in 10 000 000 === Death from variant Creutzfeldt-Jakob disease
Six balls in UK National Lottery

Negligible Source: David Spiegelhalter

1 in 100 000 000




Radiation Dosage Chart e ot bocy s xposed o it dos.

So adose of 1,000 mSv over an hour is considerably more damaging
than a dose of 1,000 mSy over a year.

Exposure Time
Instant Hours One Day One Year

MiCrosiewarts (S

Y Alrport sacurity scan (backscatter X-ray)
Ao Eating a banana
.......... Airport security scan maximum permitted
1I:I|..|5'u' .................................................................................................................... Using a CRT monitor for a year
Dental X-ray
........................................... Per day in Tokyo, 250km SW of Fukushima plant
[+107 days after the disaster, 28th June 2011)
............................................................ mememeemenen oo Background dose received by an average
10 sy person on an average day varies wildhy)

------------------------------------------------ F‘thMWYﬂmmLA




100 5w
1000 pSv
1,000 WSv = 1.0 millisieverts (1 mSv)
1.0 msv
10 msv Trem

..................................................................... LMmhasmmir

concrate building for a year

..................................................................... Amaﬂ.a total dose per person

within 10 miles of the Thres Mile

... Chest X-ray --- One hour dose 3km SW Bl am

of Fukushima plant
[+83 days aftar the disaster, 3rd Juns 20113

--------------------------------------------------------------------- Release limit for a nuclear

power plant for a year

--------------------------------------------------------------------- Yearly dose per person from food

EPA yearly limit on artificial radiation exposure to a member of the public
Radiation per hour detected at Fukushima site (1 doy after the disasten

--------------------------- Spinal X-
............................................................... Average dose of natural background
radiation per person per year
[waries wildly)
--------------------------- Mammogram
Dosa from spending one hour on the
ground at Chernobyl in 2000
— mwﬂ .GT sean
10,000
Smoking 1.5 packs a day for a year
36,000
50,000 [N —— T — yearlydose ....................

permitted for US radiation workers



100 msw 10 rem

1000 msy  100rem

100,000

Lowest annual dose where increasad
lifetime risk of cancer is evident

250,000

400,000

Dose limit for US radiation workers in life-saving operations

Maximum radiation levels detected at Fukushima per hour

~ 500,000

10,000 msw

David McCandless, Matt Hancock A w1.52 /7 Jul 20N
InformationlsBeautiful.net

1,000,000

Slight decrease in blood cell counts
returning to normal in a few days

Temporary radiation sickness. Mausea, low blood cell count. Mot fatal.

Per hour in surface water in tunnels outside Fukushima Mo.2 reactor
(+T7 doys after the disaster, 28th March 2017

........................... ---- Highly targeted dose used in conventional
2,000,000 radiotherapy (per single dasa)

4,000,000

6,000,000

10,000,000

30,000,000

Extremely severs dose - bleeding, hair loss - death possible within
4-6 weeks, especially if untreated.

Lsually fatal within 2-4 wesks if untreated

Fatal dose, death within 2 weeks.

Seizures & tremors. Death within 48 hours.

............................ 10 mins exposure to the Chernobyl reactor core after meltdown

50,000,000
Instant

Hours One Day One Year

Y

Exposure Time

sources: BBC, Guardian Datablog, Mayo Clinic, XKCD
data: bitly'RadiationChart  (case sensitive)
note: logarithmic scale & average doses used
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Risk assessments play an
important role because they
help to reduce risks and
enable us to put risk in
relation with the reward




BfR 10th Anniversary, Berlin, 20 Nov 2012

al Geographic

Nation

Independent institutions like the BfR
help us to assess risks in order to
allow evidence-based decisions
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Bundesinstitut fur
Risikobewertung

Herzlichen Gluckwunsch!




