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Outline of talk

• Distinguishing scientific research and assessment

• Taking your audience seriously: models of decision making under uncertainty

• Dealing with uncertainty through participatory decision support

• Second best communication for real people: three strategies

• Dealing with common problems



Copyright © 2007, Anthony Patt 

Distinguishing scientific research and assessment

Basic scientific research

• answers an important question or solves an important problem

• involves analyzing a sample of data, or results from a model

• uses a data sample or model that will yield generalizable results

• gets peer reviewed and published
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Distinguishing scientific research and assessment

Scientific assessment

• makes knowledge accessible and useful to policy and decision makers

• focuses on specific problems of specific people, with less concern for 
generalization

• is successful if it changes decisions, or at least the political debate

• needs to be credible, legitimate, and salient
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Distinguishing scientific research and assessment

Why is this important?

• Basic research often tells what is possible, or what is very likely

• Useful assessment tells people something about how likely a phenomenon is

• Disconnect between the results of research and the inputs for assessment

• Need to rely on expert elicitation and related tools
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Distinguishing scientific research and assessment

• Some leading scientists told a plausible 
story about how the WAIS could collapse 
due to climate change, if the big ice 
shelves were to disintegrate

• This might have further implications for 
Greenland

• Given the possibility of 5 – 10 meters sea 
level rise, it matters a lot whether the 
chance is 1 in a million, or 1 in a thousand 

• Nobody really knew how likely it was

• Early assessments pretty much ignored it

Source: Patt, Risk Dec. & Policy (1999)

Example
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Models of decision making

Economic models

• agents are trying to maximize their utility or welfare given a budget constraint

• people get decreasing marginal utility from extra consumption

consumption (€, $, etc.)
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Models of decision making
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Models of decision making under uncertainty

Psychological models

• Heuristics and biases in probability estimation

• Value functions and framing effects (e.g. losses ≠ gains)

• Process models of the decision-making problem

weighted probability

assessed probability0 1

1

Source: Tversky & Kahnemann, Econometrica (1979)

rehabilitation programs that encourage development on
flood plains and in exposed coastal zones) (Burton, 1996).
In this paper, we only focus on the avoidant maladaptive
responses. They do not prevent monetary or physical
damage in the case of a climate change impact, but only
the negative emotional consequences of the perceived risk
of those impacts (e.g., fear). A person would take an
avoidant maladaptation if his or her risk perception is
high but the perceived adaptive capacity is low.3

If the person chooses the adaptive responses, he or she
first forms a decision or intention to take these actions.
While Rogers and his colleagues label this intention
‘protection motivation’, we name it adaptation intention.
It is essential to distinguish between intention and actual
behavioural adaptation, because people often have
intentions but do not carry them out in actual
behaviour. One of the reasons for this small intention
realization is a lack of objective adaptive capacity (e.g.,
lack of resources like time, money, staying power,
knowledge, entitlements, social or institutional support)
that was not expected when the intentions were formed.

In this case, the perceived behavioural options were
overestimated (perceived adaptive capacity 4objective
adaptive capacity) or misestimated before. In line with
this argument, we depict objective adaptive capacity in
Fig. 1 as a direct determinant of adaptation. Objective
adaptive capacity influences also the perceived adaptive
capacity, since people’s perceptions of their adaptive
capacities are normally partly realistic. On the other
hand, cognitive biases and heuristics, not included in the
original PMT, can irrationally affect one’s perceived
adaptive capacity (e.g., Cervone and Peake, 1986; Kerr,
1989), leading to over-, under-, or misestimation of
adaptive capacity. In most cases we expect a systematic
bias towards an underestimation of adaptive capacity
(Gardner and Stern, 1996, p. 224).

Data from other fields support this model of
adaptation. In their meta-analysis of 27 studies testing
PMT and a total of 7694 participants in the field of
health behaviour, Milne et al. (2000) found risk
perception to be positively correlated with avoidant
maladaptation. This led them to conclude that high risk
perception provides motivational energy to do some-
thing, either adaptive or maladaptive (e.g., Abraham et
al., 1994; Rippetoe and Rogers, 1987). The specific
response taken is then decided on the basis of the
perceived adaptive capacity: In general, perceived self-
efficacy and adaptation efficacy have been found to be
negatively correlated with avoidant maladaptation, such
as denial of the problem (e.g., Abraham et al., 1994;
Eppright et al., 1994; Rippetoe and Rogers, 1987;
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Fig. 1. Process model of private proactive adaptation to climate change (MPPACC).

3Arguably, adaptiveness is a question of ‘best fit’ to an objective
situation in which a person finds him- or herself. Therefore, an
avoidant reaction, such as denial of the risk of flooding, could also be
seen as an adaptive coping strategy for an ill and poor person living in
a flood-prone area, who objectively has very little means of preventing
flood damage proactively or reactively. In such a case, denial would be
an adaptive response to protect this person’s psychological well being
before a flood, although this response would not be an adaptive one in
the sense of preventing damage, if a flood actually occurs.

T. Grothmann, A. Patt / Global Environmental Change 15 (2005) 199–213204

Source: Grothmann & Patt, Global Env. Change (2005)
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Models of decision making under uncertainty

Social and political models

• Legitimizing role of scientific information for political decision-making

• Uncertainty becomes a reason for inaction

• Conflicting views signal contested terrain, and hence a reason for action

Source: Patt, Global Env. Change (2007)

model-based uncertainty

uncertainty as conflict
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Models of decision making under uncertainty

Conclusions

• Rational actors need prices and 
probabilities

• Real people need something they can 
remember and use

• Political agents need certainty to take 
action, uncertainty to avoid action

Source: Gary Larsen, The Far Side
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Participatory decision support

Why do participatory decision support?

• to discover whether your 
audience is made up of rational 
actors, real people, or political 
agents, so that you can begin to 
relate to them

• to learn what their questions are, 
so that you can provide a salient 
answer

• to work with them as partners is 
applying the information to real 
problems, correcting mistakes
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Participatory decision support

Experiment
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Participatory decision support

Does it work?
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3 strategies for second best communication

Strategy 1: Tell a good story

Source: Zimbabwe Herald, 10.10.1997 

03.05.2007 15:49 UhrFixing climate carries big costs - USATODAY.com

Seite 1 von 3http://www.usatoday.com/tech/science/environment/2007-05-02-climate-fix-cost_N.htm

Home News Travel Money Sports Life Tech Weather

Tech » Science & Space

 'MITIGATION' GLOSSARY

Adaptation: Spending money to live with the
consequences of climate change. For example,
building higher sea walls.

Biofuels:  Energy sources, such as ethanol,
made from farming byproducts or crops.

Cap-and-trade: A mandatory limit on carbon
dioxide emissions that provides companies
with incentives to reach that "cap" at the
lowest possible cost.

Carbon sequestration: Underground storage
of smokestack carbon dioxide releases.

Carbon sink: Anything that naturally reduces
the concentration of carbon in the atmosphere,
such as a growing forest, is a sink.

Carbon tax: Charging businesses and
individuals a price to emit carbon dioxide.

Fuel switching: Moving from fuels that emit
lots of carbon dioxide, such as coal, to ones
using less, such as nuclear or natural gas.

Tragedy of the commons: Individuals
overexploiting a resource, such as the
environment.

Wedge strategy: Proposal to deploy any
seven of 15 "wedges," existing technology
fixes such as increased biofuel use or solar
panels, which would bring greenhouse-gas
emissions under control by 2050.

Sources: Princeton Environmental Institute,
National Commission on Energy Policy,
Carbon Tax Center, Congressional Budget
Office

 Enlarge Elizabeth Dalziel, AP

A chimney spouts a column of smoke in residential
and commercial district of Beijing, China in Jan, 2007.
Chinese premier Wen Jiabao has pledged to phase
out tax breaks and discounts on land and electricity
for highly polluting industries, saying the country's
environmental situation was grim and required urgent
action.
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By Dan Vergano, USA TODAY

Global warming's demands on human ingenuity, and pocketbooks, will
take center stage Friday in the latest international report on climate
change.

Whether humans bury greenhouse gases, blunt them with new

technology or buy them off with tax incentives, banishing the emissions

responsible for global warming will take quick action, experts conclude

in advance of the report.

The latest International Panel on Climate Change report, "Mitigation of

Climate Change," examines fixes — or "mitigation" in climate lingo — to

global warming, both technological and economic. The report will

underline the environmental and financial benefits of quick action to

cut emissions, says report co-author John Drexhage of Canada's

International Institute for Sustainable Development.

But fixes also come with costs explored in the report. If governments,

for example, impose fees on carbon dioxide emissions, it would raise

the price of electricity for businesses and homeowners alike. For that

reason, the USA and China, major users of coal, have objected to calls

in the panel's draft report for quick action on just such a move, says

Tony Kreindler of Environmental Defense, an environmental research

and advocacy organization.

Problematic visions of the future

In the first of two reports earlier this year, the World Meteorological

Organization-sponsored panel, which features thousands of climate

scientists reviewing studies, included a best estimate that average

surface temperatures will rise roughly 3° to 7°F this century. In the

second report, the panel concluded that environmental impacts of

warming were already apparent in migrating species, earlier

springtimes and sea-level rise. The summary warned of a future of

increased droughts, floods and species extinctions.

FIND MORE STORIES IN: Beijing | Global warming | Wen Jiabao |
Forumdiscussion | Holdren | Anthony Patt | Elizabeth Dalziel |
Mitigation

"We have three choices: mitigation, adaptation or suffering," says

Harvard's John Holdren, co-chair of the National Commission on

Energy Policy. "And we are already starting to do a little of each one."

A summary of the third and latest report's scientific chapters will be

released in Bangkok after review by political representatives of more

than 100 nations, including the United States.

The key debate in Bangkok, Drexhage says, will center on a simple

chart. The chart shows ways that fast economic moves worldwide, both

in technology and in imposing taxes or fees on emissions, would limit

global warming. The key goals are keeping this century's average

surface temperature rise roughly below 3.6°F, he adds. That's the point

where many dangerous impacts, such as declining grain yields in Africa

and the spread of tropical diseases toward the poles, almost certainly

loom.

The report evaluates mitigation from a number of angles:

•Technologies ranging from better building design to nuclear power to

carbon sequestration, which shunts greenhouse gases from

smokestacks into underground rock formations.

FORUM: Should we rely on nuclear energy as a way to combat global
warming?

April Holladay Dan Vergano Shop for Gadgets
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3 strategies for second best communication

Strategy 2: Give people a mental models they can use

• People remember things they think they understand

• Explain the physical process in a way that highlights the important aspects of 
the system
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3 strategies for second best communication

Strategy 3: Use appropriate analogies that people intuitively understand

• Everybody has experience with complicated topics in some area of their lives

• Find the right examples to highlight complicated topics

A: 80%

Z: 20%

A: 40%

Z: 60%

Maradona

No Maradona

A: 60%
Z: 40%

A: 25%

B: 45%

A: 25%

B: 25%

El Niño

No No El Niño

A: 25%
N: 40%
B: 35%

N: 30%

N: 50%

Source: Suarez & Patt, Risk Dec. & Policy (2004)

A = Argentina wins

Z = Zimbabwe wins

A = Above normal rainfall
N = Normal rainfall
B = Below normal rainfall
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Dealing with common problems

People’s perception might not match your own

Perception of current risks Perception of changes in risks

Source: Patt & Schröter, in prep (2007)
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Dealing with common problems

People’s perception might not match your own

Source: Patt & Schröter, in prep (2007)
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Dealing with common problems

Overconfidence

• People systematically 
underestimate the range of likely 
outcomes

• Providing people a little 
information makes them experts

• Be careful not to commit the 
same problem yourself
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Dealing with common problems

People won’t trust you

1 2 3
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Dealing with common problems

People won’t trust you

WIN! 2 3
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Dealing with common problems

People won’t trust you

Source: Patt Bowles & Cash, 
J. Beh. Dec. Mak., 2006
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Dealing with common problems

People won’t trust you

Source: Patt Bowles & Cash, 
J. Beh. Dec. Mak., 2006
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Summary

• Think about why you need to communicate science

• Try to figure out how your audience will deal with your information

• If you can, engage in participatory decision making

• If you can’t, at least tell a good story

• Through appropriate pathways

• The right story


