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Meta-webinar stuff



This ain’t ancient Greece.
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Feel free to speak up, but there will 
be question breaks.



Any unanswered questions: 

StuartCarlton@tamu.edu 
http://www.AgClimate4U.org
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2 things about agriculture that 
make it worth studying.

http://SDCorn.org
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1. Agriculture is huge







2. Agriculture emits.
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The effects of the 2012 Midwestern 
US drought on climate change beliefs



Useful 2 Usable
State climatologists, Crop modelers, Agronomists,  

Economists, Social scientists, RCC staff



• Nearly one-third of global supply 
• Over $50B to US economy



Agricultural Advisors: 
key players in the 
corn industry
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2012 Advisor Survey: 
•Climate Change Beliefs 
•Risk Perceptions 
•Attitudes toward climate 

adaptation



The 2012 drought: a research opportunity
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The worst drought in 50+ years
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Did this extreme event 
change climate beliefs?
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What is the role of 
experience?



Are flood victims more concerned about climate change than other
people? The role of direct experience in risk perception and behavioural
response

Lorraine Whitmarsh*

Tyndall Centre for Climate Change Research, School of Environmental Sciences, University of
East Anglia, Norwich, UK

Climate change is a threat to human health and life, both now and in the future.
Despite this, studies show that the public typically do not consider the issue a
priority concern or a direct, personal threat. Furthermore, few are taking any
preventive or protective action. Previous studies identify direct experience as a
major influence on risk perception, learning and action. Drawing on such
evidence, this paper focuses on the intangibility of climate change as a key
impediment to personal engagement and explores whether relevant experiences of
flooding and air pollution influence individuals’ knowledge, attitudes, risk
perception and behavioural responses to climate change. Perhaps surprisingly,
interviews and a survey conducted in the south of England indicate flood victims
differ very little from other participants in their understanding of and responses to
climate change, but that experience of air pollution does significantly affect
perceptions of and behavioural responses to climate change. Air pollution victims
are no more likely to cite pollution as a cause of climate change than non-victims;
but they do have higher pro-environmental values. Respondents with these values
are significantly more likely to consider climate change a salient risk and to take
action in response to it. Therefore the relationship between air pollution
experience and responses to climate change may be indirect and mediated by
environmental values. The paper concludes by highlighting implications of this
research for developing climate change policies and strategies for public
engagement.

Keywords: climate change; risk perception; experience; flooding; air pollution

Introduction

Mounting scientific evidence suggests climate change1 is a significant threat both to
humans and to the wider environment. Although there may be some benefits, most
studies suggest impacts – such as increasingly extreme weather events, rising sea
levels, flooding and droughts – will threaten human health and life (IPCC 2001a).
Whilst developing countries may be more vulnerable to climate change, many severe
impacts are likely to be experienced in Europe (Giorgi 2006). Furthermore, the
threat of climate change is not only a future risk. Recent biological and climatic
trends suggest human-induced climate change is already threatening both human
and non-human life (e.g., Parmesan and Yohe 2003). In the UK, for example, both
temperatures and periods of intense daily rainfall have been increasing over the past
century, with recent flooding affecting many areas which have never been threatened
before (Environment Agency 2001b).
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Contrary to expectations, the research found that flood 
victims differ very little from other participants in their 
understanding of and response to climate change… 

Although flood victims are more likely to feel that climate 
change is an issue of personal importance, they are no 
more knowledgeable, concerned or active in relation to 

climate change than people without flooding experience.
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Perceptions of climate change and willingness to
save energy related to flood experience
A. Spence1*, W. Poortinga2, C. Butler3 and N. F. Pidgeon3*
One of the reasons that people may not take action to mitigate
climate change is that they lack first-hand experience of its
potential consequences. From this perspective, individuals who
have direct experience of phenomena that may be linked to
climate change would be more likely to be concerned by the
issue and thus more inclined to undertake sustainable be-
haviours. So far, the evidence available to test this hypothesis
is limited, and in part contradictory1–4. Here we use national
survey data collected from 1,822 individuals across the UK in
2010, to examine the links between direct flooding experience,
perceptions of climate change and preparedness to reduce
energy use. We show that those who report experience of
flooding express more concern over climate change, see it as
less uncertain and feel more confident that their actions will
have an effect on climate change. Importantly, these perceptual
differences also translate into a greater willingness to save
energy to mitigate climate change. Highlighting links between
localweather events and climate change is therefore likely to be
a useful strategy for increasing concern and action.

Climate change targets for reductions in greenhouse-gas
emissions have now been instituted across many developed and
developing nations. Research demonstrates that these targets are
unlikely to be met without major changes in societal structures that
will necessarily require engagement of the wider public, for example
to achieve more efficient or reduced energy use5,6. Although for
many years a majority of individuals have expressed concern about
climate change in the UK, as elsewhere, an examination of polling
data in recent years actually reveals a small decline in concern,
alongside an increase in scepticism regarding its seriousness and
anthropogenic causes7–9. Indeed, public perceptions typically reflect
a much lower concern about climate change than is expressed
by climate scientists, potentially owing, in part, to the public’s
lack of personal experience with climate impacts10,11. Psychological
research indicates that one reason for a lack of concern about
climate change may be the perception that it is a distant issue. Lay
people tend to perceive areas that are vulnerable to climate change
impacts as geographically distant—at least inWestern countries12,13.
This relates to research within the domain of embodied social
cognition that links distance, and in particular spatial distance, with
the dampening of reactions and judgements14.

These observations logically lead to the idea that highlighting
the links between local events and climate change may encourage
people to engage with the issue15 and to take action to mitigate
potential impacts. Indeed, personal experience is thought to be a
key driver of risk perceptions, and the perceived likelihood of a risk
is found to increase if it has recently been experienced or can readily
be imagined16. Relating local events to climate changemay also have
perceptual and behavioural impacts to the extent that these help to

1Horizon Digital Economy Research/School of Psychology, University of Nottingham, Nottingham NG7 2TU, UK, 2Welsh School of Architecture/School of
Psychology, Cardiff University, Cardiff CF10 3AT, UK, 3Understanding Risk Research Group, School of Psychology, Cardiff University, Cardiff CF10 3AT, UK.
*e-mail: alexa.spence@nottingham.ac.uk; PidgeonN@Cardiff.ac.uk.

make the issues less distant and more tangible. It might be expected
that experiencing some kind of (generally negative) event that
could be attributed to climate change would leave people feeling
helpless. However, goal-setting theory17 highlights the benefits of
setting concrete, specific goals in increasing instrumentality (that
is, an individual’s belief that actions will lead to outcomes) and
the likelihood of subsequent action being taken. In line with this,
if people are better able to relate to the potential consequences of
climate change impacts, they may also be more likely to feel that
their behaviour can lead to changes in these impacts.

Climate change itself is not directly observable by individuals,
it being a reference to average climate conditions over a long
period of time rather than that observed on a daily or seasonal
basis, and is perhaps really understood only through mathematical
models and scientific measurement18. However, given that seasonal
events and the weather are the primary means by which individuals
can experience and observe the climate, it is understandable that
this is a means by which people may judge climate change. Note
that phenological research (the recording of seasonal events), for
example the early arrival of swifts in summer in the UK, and
indigenous observations within key areas, for example reduction
in numbers of seals within Arctic regions, have proved useful in
verifying, clarifying and documenting impacts of climate change19.

Major extremes in weather, and ecosystem changes, are already
being experienced across multiple geographical regions (for
example, droughts in Uganda and Sudan) and are expected to
increase in frequency and severity as a result of climate change20.
In particular, for many places including the UK, it is observed that
periods of intense rainfall have increased in frequency over the past
40–60 years, resulting in a greater number of floods, and indeed
recent research has explicitly linked anthropogenic greenhouse-gas
emissions to an increase in flood risk in England and Wales21.
It is important to acknowledge that climate change predictions
highlight the increasing risk of particular weather patterns and
events22. Hence, attributing any one event to climate change is
highly complex, and as a consequence it is particularly difficult
for communicators or the public to link actual experiences with
the more abstract notions of risk derived from climate science. On
this issue, some commentators have suggested that the substantial
changes to the composition of the world’s atmosphere mean that
it is perhaps now more appropriate to discuss weather events in
terms of hybrid weather; that is, as the result of a new co-produced
natural–cultural climate system23.

Existing research indicates that environmental views and per-
ceptions of climate change can be related to individuals’ physical
surroundings and experiences. People who inhabit places rec-
ognized as physically vulnerable to climate change impacts in
certain overt ways, for example living in low-lying coastal areas,
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…those who report experience of flooding express more 
concern over climate change, see it as less uncertain and 

feel more confident that their actions will have an effect on 
climate change. Importantly, these perceptual differences 
also translate into a greater willingness to save energy to 

mitigate climate change.
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The relationship between personal experience and
belief in the reality of global warming
Teresa A. Myers1*, EdwardW. Maibach1, Connie Roser-Renouf1, Karen Akerlof1

and Anthony A. Leiserowitz2

In this paper, we address the chicken-or-egg question posed
by two alternative explanations for the relationship between
perceived personal experience of global warming and belief
certainty that global warming is happening: Do observable
climate impacts create opportunities for people to become
more certain of the reality of global warming, or does
prior belief certainty shape people’s perceptions of impacts
through a process of motivated reasoning1? We use data from
a nationally representative sample of Americans surveyed
first in 2008 and again in 2011; these longitudinal data
allow us to evaluate the causal relationships between belief
certainty and perceived experience, assessing the impact
of each on the other over time2. Among the full survey
sample, we found that both processes occurred: ‘experiential
learning’, where perceived personal experience of global
warming led to increased belief certainty, and ‘motivated
reasoning’, where high belief certainty influenced perceptions
of personal experience. We then tested and confirmed the
hypothesis that motivated reasoning occurs primarily among
people who are already highly engaged in the issue whereas
experiential learning occurs primarily among people who are
less engaged in the issue, which is particularly important given
that approximately 75% of American adults currently have low
levels of engagement3,4.

Climate change is affecting every region by increasing the
frequency and/or intensity of heat waves, droughts, precipitation,
floods, hurricanes, and forest fires, and through impacts on
ecosystems and species, including human health5. Yet, most
Americans perceive climate change as a problem distant in time
and space, and do not recognize its indicators and impacts in their
own localities4,6. Moreover, despite widespread agreement among
climate scientists that human-caused climate change is occurring7
only two-thirds (66%) of Americans adults correctly understand
that ‘global warming is happening’, and nearly half of these are only
‘somewhat sure’ (42%) or ‘not at all sure’ (5%) of their answer;
moreover, only a third believe that they or their families will be
harmed4. Low levels of belief certainty and perceived threat, in
turn, indicate low levels of engagement with the issue, which is
strongly associated with reduced levels of support for taking action
to address the problem8.

One possible explanation for these low levels of belief certainty—
and perceptions of the threat as distant—is that climate change
is difficult to perceive directly; ‘climate’ itself is a statistical
abstraction, even though its impacts can be quite tangible9.
Current theories of cognitive science suggest that learning about
abstractions requires analytical information processing, which

1Center for Climate Change Communication, George Mason University, Fairfax, Virginia 22030, USA, 2School of Forestry, Yale University, New Haven,
Connecticut 06511, USA. *e-mail: tmyers.6@gmu.edu.

involves cognitive effort—a scarce commodity, which people
expend sparingly10. Both low motivation to think about climate
change and low ability to comprehend scientific information11 can
impede people’s processing of the charts, graphs and models in the
climate scientist’s toolkit.

By contrast, experiential processing—learning through
experience—ismuchmore likely to occur: it happens automatically,
effortlessly and instantly, and has strength and immediacy that
analytical information lacks. Peoples’ impressions of climate change
are probably shaped in large measure by their strong propensity
for experiential processing, yet information about climate change
is often presented in abstract analytical terms that are hard for
people to process and connect to their own lives12. Common
in both scientific and media reports13, abstractions make for
pallid education, and are less convincing than the vividness of
personal experience.

Indeed, people who say they have personally experienced global
warming are far more likely to be engaged with the issue than
people who say they have not1,14,15. More than a quarter of the
American public believe they have personally experienced the
effects of global warming4, and that belief is strongly associated with
higher global warming risk perceptions16, worry17, and response
motivation18. This pattern of relationships suggests the possibility
that as individuals experience the effects of global warming, they
becomemore certain that global warming is occurring.

However, a rival hypothesis suggests that perceptions of
personal experience stem from prior beliefs through a process
of motivated reasoning rather than from impartially detecting
changes in their local environment. The literature on motivated
reasoning in general—and cultural cognition in particular19—has
demonstrated that people’s prior beliefs about climate change can
strongly influence how they interpret changes in environmental
conditions (see also literature on Bayesian updating for a
competing perspective20).

People tend to seek (or avoid) and process information—
often using mental shortcuts—in a manner that is favourable to
their preferred conclusions21. Evidence that is consistent with the
desired attitude is accepted at face value, while conflicting evidence
is ignored, dismissed, or subjected to critical review22. Value-
inconsistent information can lead to ‘boomerang’ effects (that
is, strengthening prior beliefs)23, and can be avoided, forgotten,
or distorted24, particularly in situations where an individual feels
powerless to reduce a potential threat22.

There is considerable evidence that motivated reasoning influ-
ences some people’s global warming beliefs. Political ideology, egal-
itarianism, and individualism, for example, are strongly associated

NATURE CLIMATE CHANGE | VOL 3 | APRIL 2013 | www.nature.com/natureclimatechange 343
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We then tested and confirmed the hypothesis that 
motivated reasoning occurs primarily among people who 

are already highly engaged in the issue whereas 
experiential learning occurs primarily among people who 

are less engaged in the issue, which is particularly 
important given that approximately 75% of American 

adults currently have low levels of engagement.
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What gives?2012 Advisor Survey: 
•Climate Change Beliefs 
•Risk Perceptions 
•Attitudes toward climate 

adaptation



What gives?

Unprecedented baseline data.



What gives?

So let’s do it again.



What gives?2013 Advisor Survey: 
•Climate change beliefs 
•Risk perceptions 
•Attitudes toward climate 

adaptation 
•Experience with the drought



What gives?
3 hypotheses (based on SARF and RAA): 

H1: Belief in climate change will have increased 

H2: Risk perceptions will have increased 

H3: Willingness to use climate information will 
have increased



What gives?
2013 Advisor Survey: 
• Administered electronically to ~7500 

advisors 
• ~25% response rate 
• 864 repeat respondents



Survey administered in 
Indiana, Nebraska, 
Michigan, Iowa 



H1: Belief in climate change will have increased.

H2: Belief in climate change will have increased.



H1: Belief in climate change will have increased.

H2: Risk perceptions associated with climate 
change will have increased.

H3: Attitudes toward climate change adaptation 
will have become more favorable.
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• Climate change is occurring, and it is caused equally by 
natural changes in the environment and human activities 

• Climate change is not occurring 

• There is not sufficient evidence to know with certainty if 
climate change is occurring or not
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natural changes in the environment 

• Climate change is occurring, and it is caused mostly by 
human activities 

• Climate change is occurring, and it is caused equally by 
natural changes in the environment and human activities 

• Climate change is not occurring 

• There is not sufficient evidence to know with certainty if 
climate change is occurring or not
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Results: Climate change belief
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Results: Climate change belief
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Results: Climate change belief



H1: Belief in climate change will have increased.



H1: Belief in climate change did not increase.



H2: Risk perceptions associated with climate 
change will have increased.



Nuisance RisksDry Risks

drought 
heat

weeds 
insects 
disease

Wet Risks

floods 
rain 
ponding 
nutrient runoff



1 2 3 4

1: Not concerned, 4: Very concerned

Average risk perceptions

1 2 3 4

1: Not concerned, 4: Very concerned

Wet risk perceptions
A B*

1 2 3 4

1: Not concerned, 4: Very concerned

1 2 3 4

1: Not concerned, 4: Very concerned

Dry risk perceptions Nuisance risk perceptions

Pre-drought Post-drought Average Individual data point

C* D*

Not concerned Very concerned Not concerned Very concerned

Not concernedNot concerned Very concernedVery concerned

Results: Risk perceptions









H2: Risk perceptions associated with climate 
change will have increased.



H2: Risk perceptions associated with climate 
change shifted.



H3: Attitudes toward climate change adaptation 
will have become more favorable.
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1: Not concerned, 4: Very concerned

1 2 3 4

1: Not concerned, 4: Very concerned

Dry risk perceptions Nuisance risk perceptions

Pre-drought Post-drought Average Individual data point

C* D*

Not concerned Very concerned Not concerned Very concerned

Not concernedNot concerned Very concernedVery concerned

Results: Average 
adaptation attitude
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1: Strongly disagree, 5: Strongly agree



1 2 3 4

1: Not concerned, 4: Very concerned

Average risk perceptions

1 2 3 4

1: Not concerned, 4: Very concerned

Wet risk perceptions
A B*

1 2 3 4

1: Not concerned, 4: Very concerned

1 2 3 4

1: Not concerned, 4: Very concerned

Dry risk perceptions Nuisance risk perceptions

Pre-drought Post-drought Average Individual data point

C* D*

Not concerned Very concerned Not concerned Very concerned

Not concernedNot concerned Very concernedVery concerned
1 2 3 4 5

1: Strongly disagree, 5: Strongly agree

Results: “I would like to 
provide advice based on 
climate forecasts.”



1 2 3 4

1: Not concerned, 4: Very concerned

Average risk perceptions

1 2 3 4

1: Not concerned, 4: Very concerned

Wet risk perceptions
A B*

1 2 3 4

1: Not concerned, 4: Very concerned

1 2 3 4

1: Not concerned, 4: Very concerned

Dry risk perceptions Nuisance risk perceptions

Pre-drought Post-drought Average Individual data point

C* D*

Not concerned Very concerned Not concerned Very concerned

Not concernedNot concerned Very concernedVery concerned
1 2 3 4 5

1: Strongly disagree, 5: Strongly agree

Results: “Farmers should 
take additional steps to 
protect farmland from 
increased weather 
variability.”

(significant!)



1 2 3 4

1: Not concerned, 4: Very concerned

Average risk perceptions

1 2 3 4

1: Not concerned, 4: Very concerned

Wet risk perceptions
A B*

1 2 3 4

1: Not concerned, 4: Very concerned

1 2 3 4

1: Not concerned, 4: Very concerned

Dry risk perceptions Nuisance risk perceptions

Pre-drought Post-drought Average Individual data point

C* D*

Not concerned Very concerned Not concerned Very concerned

Not concernedNot concerned Very concernedVery concerned
1 2 3 4 5

1: Strongly disagree, 5: Strongly agree

Results: “In my role as 
advisor, I should help 
farmers prepare for 
increased weather 
variability.”



1 2 3 4

1: Not concerned, 4: Very concerned

Average risk perceptions

1 2 3 4

1: Not concerned, 4: Very concerned

Wet risk perceptions
A B*

1 2 3 4

1: Not concerned, 4: Very concerned

1 2 3 4

1: Not concerned, 4: Very concerned

Dry risk perceptions Nuisance risk perceptions

Pre-drought Post-drought Average Individual data point

C* D*

Not concerned Very concerned Not concerned Very concerned

Not concernedNot concerned Very concernedVery concerned
1 2 3 4 5

1: Strongly disagree, 5: Strongly agree

Results: “Changing 
practices to cope with 
increasing climate 
variability is important to 
the long-term success of 
the farmers I advise.”



1 2 3 4

1: Not concerned, 4: Very concerned

Average risk perceptions

1 2 3 4

1: Not concerned, 4: Very concerned

Wet risk perceptions
A B*

1 2 3 4

1: Not concerned, 4: Very concerned

1 2 3 4

1: Not concerned, 4: Very concerned

Dry risk perceptions Nuisance risk perceptions

Pre-drought Post-drought Average Individual data point

C* D*

Not concerned Very concerned Not concerned Very concerned

Not concernedNot concerned Very concernedVery concerned
1 2 3 4 5

1: Strongly disagree, 5: Strongly agree

Results: “It is important 
for farmers to adapt to 
climate change to ensure 
the long-term success of 
U.S. agriculture.”



H3: Attitudes toward climate change adaptation 
will have become more favorable.



H3: Attitudes toward climate change adaptation 
did not change.



H1: Belief in climate change will have did not 
change.

H2: Risk perceptions associated with climate 
change shifted.

H3: Attitudes toward climate change adaptation 
did not change.



H3: Attitudes toward climate change adaptation 
did not change.



Icek Ajzen & Martin Fishbein: 
The Reasoned Action Model



The Reasoned Action Model

BehaviorIntention
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(actual behavioral 
control)
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BehaviorIntention

Attitude towards 
the behavior

Subjective norm

Perceived 
behavioral control

(actual behavioral 
control)

Intention

The Reasoned Action Model



H3a: Desire to use climate information will be influenced 
by perceived behavioral control, attitudes, and perceived 
norms as indicated by the Reasoned Action Approach

BehaviorIntention

Attitude towards 
the behavior

Subjective norm

Perceived 
behavioral control

(actual behavioral 
control)



Perceived behavioral control: perceived ability to use climate 
information (2-question construct)

Attitudes: positive/negative feelings toward using climate 
information (3-question construct)

Perceived norms: influence of peers (2-question construct)



Model

Dependent variable: willingness to use climate information 
when providing advice to farmers.

Independent variables: attitudes, perceived behavioral 
control, perceived norms, education, gender





H1: Belief in climate change will have did not 
change.

H2: Risk perceptions associated with climate 
change shifted.

H3: Attitudes toward climate change adaptation 
did not change.

H3a: Attitudes toward climate change 
adaptation were predicted by the reasoned 
action model.



Reason for optimism?





Critiques & complaints



Critiques & complaints

This is a population of relative elites.



Critiques & complaints

This is a population that is used to dealing with 
weather cycles.



Critiques & complaints

This is a population that is buffered from the 
effects of drought by crop insurance.



Critiques & complaints

This drought was only one year.



What gives?

Unprecedented baseline data.



What are the effects of extreme events 
on perceptions of climate change?

Conclusions









Extreme events may 
not change people’s 
views on climate 
change.

Conclusions



Risk Perceptions: an 
opportunity for framing?

Conclusions



Climate information: Is 
it useful? Is it usable?

Conclusions
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Questions?
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Questions so far?



http://people-press.org/report/528/

http://www.gallup.com/poll/16915/three-four-americans-believe-paranormal.aspx


Illustration: Stephen Wilkes

Why?
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