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“It has long been conventional 
wisdom in the climate change 
research and policy community 
that any perception by the public 
that there is uncertainty* in the 
science behind climate change and 
its attribution to human actions 
[will be] the death knell for 
effective policy-making to combat 
it.” – Patt & Weber, 2014 

* Ambiguity or imperfect 
knowledge about future 
weather events or the 
precise extent, time-
scale, and consequences 
of climate change 
 
Adapted from Morss et al., 2008 & 
Morton et al., 2011 2 



Uncertainty & Decisions 

3 Image source: 
http://www.mprnews.org/story/2009/02/27/floodoutlk; 
NRC  2006 



Roulston & Kaplan, 2009; also see NRC, 
2006; Roulston et al., 2006 
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Uncertainty = Incompetence? 

“If they can’t predict the 
week’s weather 
accurately, how can they 
possibly predict long-
term climate changes?” 
- Common refrain  

“How come you can’t even 
figure out if there is a risk 
or not? You say it causes 
cancer. Well, is there a 
risk or is there not a 
risk?” Johnson & Slovic, 1995 

Depends on: 
 
Beliefs about science 
  Explain: uncertainty is a part of 
 science; sources; what’s being done. 

 
Frewer et al., 2002; Johnson & Slovic, 1995; Kahan et al., 2012; Kuhn, 
2000; Patt & Gwata, 2002 
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(Un)certainty = Incompetence? 

“Certainty” is just as dangerous 
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Forecasts were deterministic, 
and the first year that events 
did not unfold exactly as 
predicted, people stopped 
trusting them. 
Patt & Gwata, 2002, citing Orlove & 
Tosteson, 1999; also see O’Brien et al., 2000 
 

… & People prefer transparency 
 
Frewer et al., 2002; Morss et al., 2008 



Uncertainty = Lack of Consensus? 

“Voters believe there is no 
consensus about global warming 
within the scientific community” 
  
– Luntz, 2003, cited in Boykoff, 2008 

Perceived consensus predicts: 
- Belief in climate change 
- Support for climate 

policy 

Ding et al., 2011; Lewandowsky et al., 2013; Rolfe-Redding et 
al., 2012 
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Lewandowsky et al., 2013 8 
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Uncertainty  Inaction? 

- Emotional: Ambiguity aversion 
  Action items, high efficacy 
  No-regrets strategies 
 Beyond fear appeals 
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Morton et al., 2011 



Uncertainty  Inaction? 

- Emotional: Ambiguity aversion 
  Action items with high 
efficacy 
  No-regrets strategies 
 Beyond fear appeals 

 
- Reasoned: Wait for more info 
 Explain: Irreducible 

uncertainty 
 Uncertainty increases 

expected damages 
 
Ellsberg, 1961; Gifford & Comeau, 2011; Morton et al., 2011; 
O’Neill & Nicholson-Cole, 2010; Lewandowsky et al., 2014; Opitz-
Stapleton et al., 2011; Rolfe-Redding et al., 2012 



Uncertainty  Confusion? 
• One approach: “simplify” 
• Better: build capacity 
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Risk communicators learned 
that only when information 
users became experts in their 
own right, and were treated 
as such, would credibility and 
legitimacy not suffer.  
– Patt & Gwata, 2002 



Uncertainty  Confusion? 

• One approach: “simplify” 
• Better: build capacity 

 
 
 
 Communicate the right information 
 Communicate the information “right” 
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More information  more informed audience? 
   
   

 

Communicate the right information 
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Instead:  
1) Define the decision 
2) Determine the relevant (uncertainty) information 
3) Convey that information “right” 

 

Zikmund-Fisher, 2012 
 

Your 10-year risk of cardiovascular disease is 14.523%.  



Communicate the information “right” 
Verbally?  

The Good 
- Accessible, provides 

context 
- Laypeople use it with 

each other 
 

 

The Bad 
- Numeric preferred 
- Individual differences 
- Context effects 
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 Combine verbal and numeric 

Bonnefon & Villejoubert, 2006; Budescu et al., 
2009; Lipkus, 2007; Patt & Schrag, 2003; 
Visschers et al., 2009; Wallsten et al., 1986 



- Common stem (e.g. “likely”) 
- Consistent mapping framework 

Mastrandrea et al., 2010; Budescu et al., 2009 

Communicate the information “right” 
Verbal Expressions 
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Communicate the information “right” 
Verbal Expressions 

- Common stem (e.g. “likely”) 
- Consistent mapping framework 
- Pretest 

Visschers et al., 2009  
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Communicate the information “right” 
Numeric Expressions 

- Use consistent… 
- Expression types (%, odds, x out of y, …) 
 In the past 100 years, there have only been 3 severe
 floods. But there is a 50% chance of a severe flood in the 
 next 10 years.  
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Spiegelhalter et al., 2011 



Communicate the information “right” 
Numeric Expressions 

- Use consistent… 
- Expression types  
- Denominators 
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Galesic & Garcia-Retamero, 2010 



Communicate the information “right” 
Numeric Expressions 

What does this mean? 
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“There is a 50% chance of rain on Tuesday.” 
 
  …50% of what? 
 
Transparent: “It rains on 50% of days with conditions like Tuesday.” 

www.weather.gov 
Gigerenzer et al., 2005 



22 Adapted UK Climate Projections Briefing 
Report, 2009    



- Use consistent… 
- Expression types 
- Denominators  

- Specify the reference class 

Communicate the information “right” 
Numeric Expressions 
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 Official announcement: 
 “Contraceptive pills double the risk of venous 

thromboembolism!”  
 UK Committee on the Safety of Medicines, 1995 

 
 

24 Slide adapted with permission 
from Wolfgang Gaissmaier 
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"Third generation contraceptive
pills increase the risk of blood 

clots by 100%"

25 
Gigerenzer et al., 2007 
Slide adapted with permission from Wolfgang Gaissmaier 



 Transparent format: 
 “Contraceptive pills increase the risk of venous 

thromboembolism from 1 out of every 7,000 women to  
2 out of every 7,000 women.”  

 
 

26 Slide adapted with permission 
from Wolfgang Gaissmaier 
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Original Study: Hajat et al., 2014 



Source: David Spiegelhalter; http://understandinguncertainty.org/more-deaths-due-
climate-change-or-maybe-not 
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- Use consistent… 
- Expression types 
- Denominators 

- Specify the reference class 
- Use absolute risk change, not relative 

Communicate the information “right” 
Numeric Expressions 
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‘‘It is 70-90% likely that 2°C of 

warming will cause severe 
changes to regional weather 

patterns.’’ 
vs.  

“It is 10-30% likely that 2°C of 
warming will not cause severe 

changes to regional weather 
patterns.” 

Statements adapted from  
Morton et al., 2011 
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Communicate the information “right” 
Framing Effects 



 
‘‘It is 70-90% likely that 2°C of 

warming will cause severe 
changes to regional weather 

patterns.’’ 
vs.  

“It is 10-30% likely that 2°C of 
warming will not cause severe 

changes to regional weather 
patterns.” 
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Communicate the information “right” 
Framing Effects 

20% 80% 

Statements adapted from  
Morton et al., 2011 



- Use consistent… 
- Expression types 
- Denominators 

- Specify the reference class 
- Use absolute risk change, not relative 

- And/or include base rate 
- Give part-to-whole relationships 

Communicate the information “right” 
Numeric Expressions 
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How to communicate uncertainty? 
Graphics 

UK Met. Office, cited in Spiegelhalter et al., 2011 

Communicate the information “right” 
Graphics 
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- Most likely value 
- Range of likely values 
 



- Most likely value 
- Range of likely values 
- Decreasing probability toward interval bounds 
 
 

IPCC AR5 Bank of England, cited in Spiegelhalter et al., 2011 

Communicate the information “right” 
Graphics 
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Bad Cone, Good Cone Communicate the information “right” 
Graphics 
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Broad et al., 2007 



Where We’ve Been 

• Uncertainty communication and… 
– Perceived incompetence 
– Perceived consensus 
– Motivation to act 
– Comprehension 

• Communicating uncertainty 
– Verbally 
– Numerically 
– Graphically 

Thank you! 
36 Tarlise Townsend 
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