
No Worries ... ?

Science in Society



A Touch of Maths

The Precautionary Principle:
”Better Safe than Sorry”

(Dealing with Risk)

- utvecklar ett kritiskt tänkande kring ... andras argument och olika informationskällor.
- utveckla förståelse för att påståenden kan prövas och värderas med hjälp av naturvetenskapliga arbetsmetoder 
- hantera praktiska, etiska ... valsituationer som rör ...  miljö, hälsa och samhälle 
- samtala om, tolka och framställa texter och olika estetiska uttryck med naturvetenskapligt innehåll. 
- skilja mellan naturvetenskapliga och andra sätt att skildra omvärlden 
- ges inblick i hur naturvetenskapen och kulturen ömsesidigt har påverkat varandra

- extracts from Chemistry section in Lgr11 (page 144)



R  =    P       x        C
(Risk)     (Probability)      (Consequences        /  $ )

The Black Plague
Europe, 1350

Meteorite StrikeBird Poop Injuries

Wet-by-Rain Injuries



Natural 
Frequencies

25 in 100

Tally marks

30 000 BC

Fractions

¼

Pythagoras

550BC

Conditional
Probabilities

0.25

Pascal & Fermat

1654

Percentages

25%

Metric system

1800s

Risk Probabilities

Try to find out risks in natural frequencies, eg. 2 in 1000, 5 in 10 000 etc.



Risks of dying next year
Forces of Nature

Risks That Most People Are Comfortable With

Floods

Lightning

Heat

Earthquakes

Cold

Storms

The Paling Risk Perspective

Risks  around 1 in a million to 1 
in 10,000 that have odds in this 
green "Home Base Zone" should 
certainly not be ignored but 
should not be singled out for 
alarmist media headlines.

http://www.riskcomm.com/

.
Risk Consequences

We should
not worry
about
risks of           
1 in 10 000
or less

AND ...

we should
compare
risks eg
with 
lightning, 
floods, cold
etc.



Trust: If we trust our doctor then we are less afraid.
Risk/Benefit: We think that a small risk means a big benefit.
Control: We feel safer in a car because we are in control.
Imposed/Voluntary: We fear imposed risks more.
Natural/Human: Less afraid of solar than nuclear radiation.
Dread: More afraid of shark attacks than a heart attacks.
Catastrophic/Chronic: Fear plane crash more than heart 
disease, 

Uncertainty: The less we understand the more frightened we are.
Personal: More afraid of risks to ourselves than others.
New/Familiar: More afraid of Ebola than the flu.
Future generations:Threats to children more worrying than 
adults.
Personalised:Picture of one victim more important than statistics.
Fairness: If we get benefits we are more happy with higher risks.

More Fear=Less Risk and Less Fear=More Risk 



Avalon Beach, Sydney, Australia ... safe?



Critical Thinking – underline the sentences you think you may not agree with.

The Scientific Method: try to find if there is anything wrong (false) with a theory = Falsify



Critical Thinking – underline the sentences you think you may not agree with.





Critical Thinking – underline the sentences you think you may not agree with.

Now...   a) draw up 2 columns and write your criticisms of both articles.                         
Then ... b) write one paragraph of what YOU think about Stranger Danger and WHY.



Izzy Skenazy and his mum talking about Stranger Danger
http://www.youtube.com/watch?v=dEsORPQO840
http://www.youtube.com/watch?v=BkRQE011vNY

Stranger Danger ?

Stranger Danger – (Penn & Teller) – some showbiz swearing, but good critical thinking
http://www.youtube.com/watch?v=Vx6nGxw_hnM



Should we use The Precautionary Principle ?

Dec 2005 - US Energy bill mandated that 4 billion gallons of renewable fuel
(mostly corn-based ethanol) must be added to the gasoline supply in 2006.

”Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be 
used as a reason for postponing cost-effective measures to prevent environmental degradation”

– Rio Declaration 1992 

Precautionary Principle Problems
- does not consider the risks of action (thinks prevention is best)
- discourages innovation (new solutions will often be considered too risky and stopped)

After sharp food price rises, food riotsand more starvationin many poor counties around the world:
14 April 2008 - UN special rapporteur Jean Ziegler said producing biofuels was a "crime against humanity".

Food 
Riots 

In 
Haiti



Is Asbestos dangerous?
From the news articles above ...

1)  Write 3 facts “for” and 3 facts “against”.  
2) Write 2 paragraphs explaining each side of the argument.

3)  What do you think and why?

Science Critical Thinking Question #7

Asbestos 
Deadly ... or ... Not?

Pan for 
the gold 
nuggets 
of truth.

Don't be a 
sponge, 
believing 
anything said by 
anybody.

Is it true? Dirty
test tube?

The Great Asbestos Hysteria
UK Mail (24 Sept 2010) It sounds horrific, as though hundreds of 
thousands of children and their teachers are being dailyput at risk by 
exposure to a substance as deadly as anthrax. The dangers from such
products are so vanishingly small - as many scientific studies have
shown - that, in the cautious words of a report by the HSE itself, they
are 'insignificant'. 

The risks of their causing lung cancer are 'arguably zero’ There
is a general ignorance of what asbestos really is. The word 'asbestos' is, 
in fact, a non-scientific term used to cover two very different 
substances. For ' white' asbestos, as even the HSE has acknowledged, is 
500 times less dangerous than the 'blue' form, becauseits soft 
magnesium silicate fibres rapidly dissolve in the human lung. And 
when it is encapsulated in cement, as it most often is, it is virtually
impossible for those fibres to escape and be breathed into the lungs at 
all.

Dangers in the Dust
BBC (21 July 2010) John Hoskins, a British toxicologist... says on the 
health risk of white asbestos: “I think there is an immeasurably small 
risk, and immeasurably small means it cannot be measured. We cannot
demonstrate such a risk.  I would believe it is so low as to be 
unimportant compared with the normal risks of life such as risks on 
road, the risks of food poisoning – risks in developing countries
particularly of dirty water and poor sewage facilities”.

Former teacher seeks asbestos compensation
Australian Telegraph (21 Dec 2010) The woman in her early 60s, who does
not want to be named, worked at Shailer Park State Pre-School, in Brisbane's
south, in 1983 while renovations were being made to herschool, her lawyer
says. Asbestos fibres cause respiratory disease and cancer, including
asbestosis and mesothelioma, but the illnesses can take decades to develop.

Pupils and teachers 'being put at risk' by asbestos in schools
UK Telegraph (6 April 2009) They could contract deadlymesothelioma up to 
50 years after breathing in fibres at schools built using the toxic material, 
according to teachers' leaders. The natural mineral, which is heat resistant and 
used for sound proofing, was widely employed in the construction of new 
schools between the 1940s and 70s. It was routinely used in ceilings, walls
and as pipe lagging. 

Hank Roberts, a teacher from North-West London, saidmany teachers
had died simply from pushing drawing pins into asbestos boards, releasing
thousands of deadly fibres. Inhaling asbestos fibres can cause illnesses
including mesothelioma, lung cancer, and asbestosis. Some 1,749 men and 
288 women in the UK died from mesothelioma in 2005 and deaths have
doubled in the last decade.

Hank Roberts said "The Government claims it's safer to leave asbestos 
here it is rather than remove it. This is a hypocritical lie. Asbestos is never
safe. "If you know people will die as a result of your inaction when you could
act, how is that not murder? Yes, I accuse this Government of deliberate and 
knowing murder”.

Iron Silicates –
Crocidolite (“Blue Asbestos”)  
& Amosite (“Brown Asbestos”) fibres in a lung.

Magnesium Silicates  -
Chrysotile ( “white  asbestos”)  & Baby Talcum Powder



A scientific explanation of Asbestos risks



Notice risks are given in natural frequencies (per million) THEN compared to other normal risks


