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Background

« Current action on climate change remains

insufficient to prevent the worst effects of
global warming
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Warming refers to the expected global temperature rise by 2100, relative to pre-industrial temperatures

Annual global greenhouse gas emissions

in gigatonnes of carbon dioxide-equivalents

150 Gt

No climate policies
4.1-48°C
-» expacted emissions in a baseline scenario

if countries had not implemented climate
reduction policies.

100Gt

500Gt Current policies

%‘3;;!(%’;2"7 -Cn rent chimate polickes in
place result in warming of 2.5 to 2.9°C by 2100

Grccn};c)ousc gas emissions

U e pEseTY: Pledges & targets (2.1°C)

5 emissions If all countries deliverad on reduction
pledges result in warming of 2.1°C by 2100

2°C pathways
1.5°C pathways

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

0

nate Action Tra r (based on nabional policies and pledse s of Novernber 2021

Data source: Climate £ : f 3 2
OurWaorldinData.org - Research and data to make progr ess against the world's largest problems Licensed under CC-BY by the



Background

« Current action on climate change remains
insufficient to prevent the worst effects of
global warming

» Behavioural scientists and psychologists
have worked to understand barriers to
people acting in a pro-climate manner
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Each pathway comes with uncertainty, marked by the shading from low to high emissions under each scenario
Warming refers to the expected global temperature rise by 2100, relative to pre-industrial temperatures
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Types of climate change misperceptions



Climate Change Denial

Alarmed Concerned Cautious Disengaged Doubtful Dismissive
< >
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Global Warming’s Six Americas, December 11-22, 2024

Base: 1,013 U.S. adults
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George Mason University Center for Climate Change Communication
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Yes, but many more concerned about climate change
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Yes, but many more concerned about climate change

/ \ Global Warming’s Six Americas Over the Last Decade
100%
Alarmed +11 pts
Concerned -4 pts
\Alarmed Concerned/
50%
<
Highest Belief in Global Warming Cautious -5 pts
Most Concerned
Most Motivated Disengaged -1 pts
Doubtful ~0 pts
Dismissive -1 pt
0%
2014 2024
Base: 25,537 U.S. adults. Data include 22 waves of national surveys spanning April 2014 — December 2024

Source: Yale Program on Climate Change Communication



Research questions and hypotheses

H1: Even people worried about climate change overestimate

the impacts of low-impact climate actions and underestimate
high-impact behaviours

H2: There is a positive correlation between the actions that
people perceive as impactful in terms of reducing carbon
emissions and actions that people report taking
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climate-concerned individuals

Miriam Remshard*

*Miriam Remshard, Department of Psychology, University of Cambridge, Cambridge, CB2
3EB, United Kingdom. E-mail: mr965@cam.ac.uk

RQ: What are potential causes of such misperceptions?
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« Three survey studies with people classed

Least Motivated

as “Alarmed” about climate change . - , T —
Highest Belief in Global Warming Lowest Belief in Global Warming
. Most Concerned Least Concerned

Study 1: n = 294 UK residents Most Motivated

Study 2: n =790 US residents
Study 3: n =406 US residents

« Key dependent variables:

Impact ratings and rankings of 14 pro-environmental behaviours

wwd
' Reports of frequency with which participants engage in these behaviours
@



Hypothesis 1: People warried about climate change overestimate the impacts
of low-impact climate actions and underestimate high-impact behaviours



Hypothesis 1: People warried about climate change overestimate the impacts
of low-impact climate actions and underestimate high-impact behaviours

* Participants asked to rate 14 pro-environmental behaviors in terms of the effect each action has on
reducing personal carbon emissions (i.e., small, moderate, or large effect)

Low-impact action: Recycling Moderate-impact action: Vegetarian diet High-impact action: Vegan diet
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Hypothesis 1: People warried about climate change overestimate the impacts
of low-impact climate actions and underestimate high-impact behaviours

Study 1 Study 2 Study 3
Actions p Cramer’sV p Cramer’sV p Cramer’sV
Recycling <.001 0.79 <.001 0.78 <.001 0.84
Car-pooling <.001 0.83 <.001 0.86 <.001 0.87
Less food waste <.001 0.78 <.001 0.79 <.001 0.86
Eat seasonal <.001 0.72 <.001 0.67 <.001 0.71
%ﬁﬁﬁ?ﬁﬂlﬁ?ﬁ;ﬁm / <.001 0.68 <.001 0.80 <.001 0.84
Buy less <.001 0.80 <.001 0.81 <.001 0.83
Energy-efficient appliances <.001 0.85 <.001 0.85 <.001 0.92
Eat a vegetarian diet <.001 0.58 <.001 0.62 <.001 0.60
Install heat pumps <.001 0.51 <.001 0.57 <.001 0.56
Eat a vegan diet <.001 0.72 <.001 0.74 <.001 0.75
Avoid a long-haul flight <.001 0.62 <.001 0.63 <.001 0.61
Live car-free <.001 0.46 <.001 0.48 <.001 0.48
Own an electric car <.001 0.73 <.001 0.65 <.001 0.64

Buy renewable electricity <.001 0.56 <.001 0.54 <.001 0.50




Hypothesis 2: There is a positive relationship between the actions that
people perceive as impactful and the actions people report taking



Hypothesis 2: There is a positive relationship between the actions that
people perceive as impactful and the actions people report taking

* |n addition to rating the perceived impact of climate actions, participants also reported the frequency with
which they engage in these pro-environmental behaviors on a 5-point Likert scale (“Never” to “Always”)
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Hypothesis 2: There is a positive relationship between the actions that
people perceive as impactful and the actions people report taking

Study 1 Study 2 Study 3
Actions rho p rho p rho P
Recycling 15 .008 17 <.001 .06 205
Car-pooling A2 044 19 <.001 27 <.001
Less food waste il .060 23 <.001 23 <.001
Eat seasonal 28 <.001 39 <.001 33 <.001
Lower room temperature 25 <.001 22 <.001 21 <.001
Buy less 31 <.001 28 <.001 25 <.001
Energy-efficient appliances .07 222 19 <.001 18 <.001
Eat a vegetarian diet 34 <.001 35 <.001 32 <.001
Eat a vegan diet 38 <.001 1) <.001 32 <.001

Avoid a long-haul flight 23 <.001 .20 <.001 .30 <.001




SAR T

Causes of climate change misperceptions



Research question: What are the causes of such misperceptions?
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Targeted misinformation as a potential cause of misperceptions

» Assessed beliefs relating to statements, such as:

“More natural gas is burned at power stations to
create the electricity required for running heat pumps
than is burned directly in a natural gas furnace.”

“Due to the emissions associated with making The Fra ud

batteries for electric vehicles, EVs have no CO2

advantage over gasoline-powered cars.” Of P I d s-t iIC
Recycling

Whatpercentage ofplastic produced gets How Big Oil and the plastics industry

recycled? ”? deceived the public for decades and
caused the plastic waste crisis.

February 2024




Misperceiving the causes of climate change as a potential
cause of impact misperceptions
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Please indicate whether each of the following is a major cause of climate change,
to the best of your knowledge.

A major cause Not a major cause

Livestock production O O

Use of electricity from coal
and oil

Population growth

The ozone hole in the
upper atmosphere

Use of aerosol spray cans

Air pollution from toxic
chemicals

People heating and
cooling their homes
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Nuclear energy



Perceived intentions driving behaviour as a potential cause
of impact misperceptions

« Compared agreement with descriptions of climate actions as environmentally
or self-servingly driven:

Environmental intentions Self-serving intentions
People who recycle mostly do this to People who eat seasonally mostly do this
protect the environment because seasonal food is tastier
People who are vegan mostly do this People who carpool mostly do this to reduce
because they are environmentally conscious their own labor of driving
People who live car-free mostly do this to People who own an EV mostly do this because
reduce air pollution they prefer the designs to non-electric cars




Action familiarity as a potential cause of misperceptions

« Asked participants how often they hear about different pro-climate behaviours in the
media and/or from friends and family

« — Familiarity with climate actions correlated significantly with impact assessments of

those behaviours
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Takeaways:

Even people worried about climate change systematically overestimate low-impact climate

actions and underestimate high-impact behaviours

This has implications for our societal capacity to mitigate climate change due to the link

between perceived impact and actions frequently taken by climate-concerned individuals
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Countering climate change misperceptions
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Background

Providing true impacts of climate actions shown
to correct climate action misperceptions and
increase high-impact behavioural commitments

Generative Al can overcome the limitation of
generic action impact information through
response personalization

Article Open access Published: 26 February 2024
The potential of generative Al for personalized

persuasion at scale

S. C. Matz &3, J. D. Teeny, S. S. Vaid, H. Peters, G. M. Harari & M. Cerf

Scientific Reports 14, Article number: 4692 (2024) | Cite this article

53k Accesses | 160 Citations | 104 Altmetric | Metrics

Abstract

Matching the language or content of a message to the psychological profile of its recipient
(known as “personalized persuasion”) is widely considered to be one of the most effective
messaging strategies. We demonstrate that the rapid advances in large language models

(LLMs), like ChatGPT, could accelerate this influence by making personalized persuasion...




Background

Providing true impacts of climate actions shown
to correct climate action misperceptions and
increase high-impact behavioural commitments

Generative Al can overcome the limitation of
generic action impact information through
response personalization

Several studies have explored the pro-
environmental persuasive capacities of
generative Al in relation to reducing climate
skepticism

Article Published: 19 September 2025

The promise and limitations of using GenAl to reduce
climate scepticism

Matthew J. Hornsey &3, Samuel Pearson, Christian Bretter, Sarah Maclnnes, Jarren L. Nylund & Saphira

Rekker

Nature Climate Change 15, 1183-1189 (2025) | Cite this article

1234 Accesses | 1 Citations | 34 Altmetric | Metrics

e Addressing Climate Change Skepticism And Inaction Using Human-Al Dialogues

Authors

Gabriela Czarnek, Reed Orchinik, Hause Lin,
Henry George Xu, Thomas Costello,
Gordon Pennycook, David Rand

Article Published: 13 October 2025
Using generative Al to increase sceptics’ engagement
with climate science

Bence Bago &, Philippe Muller & Jean-Frangois Bonnefon

Nature Climate Change 15, 1176-1182 (2025) | Cite this article

1099 Accesses | 1 Citations | 38 Altmetric | Metrics
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to correct climate action misperceptions and
increase high-impact behavioural commitments

Generative Al can overcome the limitation of
generic action impact information through
response personalization

Several studies have explored the pro-
environmental persuasive capacities of
generative Al in relation to reducing climate
skepticism

Goal of current study: explore the potential
of Al as a tool to address climate action
misperceptions amongst climate-concerned
audiences while examining the role that
personalization plays in LLM persuasiveness
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Methods

Let's talk climate action!

« Study with 1201 climate-concerned participants in the USA El Step luComplete afform

(] Step 2. Type in the chat box to start a

» Participants allocated to one of four conditions: conversation
_ ~ You should ask a climate change
Personalised Base | |LM related question like:
LLM
e  What are the most effective actions to
Internet web reduce my carbon emissions?
True control ,
search *  What's better for the environment: a

year of vegetarianism or skipping one
transatlantic flight?

*  How do the emissions saved by
switching to an EV compare to
recycling for a year in terms of trees

planted?



Methods

Let's talk climate action!

[J Step 1. Complete a form

» Study with 1201 climate-concerned participants in the USA
(] Step 2. Type in the chat box to start a

» Participants allocated to one of four conditions: conversation
. ~ You should ask a climate change
Personalised Base | |LM related question like:
LLM
e  What are the most effective actions to
Internet web reduce my carbon emissions?
True control ,
search *  What's better for the environment: a
year of vegetarianism or skipping one
transatlantic flight?
 Participants then asked to rate and rank the o How dothe emissions saved by
impacts of pro-climate behaviours and to switching to an EV compare to
report their intentions to take these actions recycling for a year in terms of trees

planted?



Results: Al as a tool for countering misperceptions among
climate-concerned individuals?



Results: Al as a tool for countering misperceptions among

climate-concerned individuals?
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Results: Al as a tool for motivating impactful climate action?



Results: Al as a tool for motivating impactful climate action?

()

@nversations with \

the personalized LLM
fostered greater
intentions to engage
in feasible,
high-impact actions
than web search and

Qe control condition/

= 3.36|

Intentions to Engage in High-Impact Behaviour

(n = 299) (n = 301) (n = 299) (n =301)
True Control Basé LLM Web Search Personalized LLM



Takeaways

Even climate-concerned individuals systematically overestimate low-impact climate actions and

underestimate high-impact behaviours

This has implications for our societal capacity to mitigate climate change due to the relationship

between perceived impact & actions commonly taken by climate-concerned individuals




Takeaways

Even climate-concerned individuals systematically overestimate low-impact climate actions and

underestimate high-impact behaviours

This has implications for our societal capacity to mitigate climate change due to the relationship

between perceived impact & actions commonly taken by climate-concerned individuals

This highlights the importance of promoting effective & feasible climate actions and addressing

targeted misinformation, with Al having the potential to serve as a tool in achieving these aims
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