Climate Change
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common pool game is an
analogy for greenhouse
gas emissions
• If a country/company/player makes a
sacrifice for the greater good, everyone
benefits, regardless of whether they
themselves made a sacrifice
• A large sacrifice from one player yields a
small benefit to everyone
• This creates a temptation to cheat
• Cheating demoralizes the people who were
making sacrifices
• Sacrificers become cheaters over time
• Result is the tragedy of the commons
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Who is taking suﬃcient action to
prevent climate change?
USA Russia Ukraine
Turkey Saudi Arabia

critically insuﬃcient

China Japan Argentina Chile Indonesia
Singapore South Africa South Korea

highly insuﬃcient

European Union Brazil Canada
Indonesia Mexico Australia Kazakhstan
New Zealand Norway Peru Switzerland

insuﬃcient

India Bhutan Costa Rica Ethiopia Philippines

Morocco Gambia

(no countries)
http://climateactiontracker.org/countries.html

!4

2.0C compatible

1.5C Paris Agreement
Compatible
Role Model

models and the highest and lowest RCP scenarios. Models agree on large-scale patterns of warming at the surface,
for example, that the land is going to warm faster than ocean, and the Arctic will warm faster than the tropics. But
they differ both in the magnitude of their global response for the same scenario, and in small scale, regional aspects
of their response. The magnitude of Arctic amplification, for instance, varies among different models, and a subset
of models show a weaker warming or slight cooling in the North Atlantic as a result of the reduction in deepwater
formation and shifts in ocean currents.
There are inevitable uncertainties in future external forcings, and the climate system’s response to them, which

Intergovernmental
Panel
on generated
Climate variability.
ChangeThe use of multiple scenarios and models have become
are further complicated by
internally

a standard choice in order to assess and characterize them, thus allowing us to describe a wide range of possible
future evolutions of the Earth’s climate.
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FAQ 12.1, Figure 1 | Global mean temperature change averaged across all Coupled Model Intercomparison Project Phase 5 (CMIP5) models (relative to 1986–2005)
change from pre-industrial
for the four Representative Concentration Pathway (RCP) scenarios: RCP2.6 (dark blue), RCP4.5 (light blue), RCP6.0 (orange) and RCP8.5 (red); 32, 42, 25 and 39
modelstemperature
were used respectively
for these 4 scenarios. Likely ranges for global temperature change by the end of the 21st century are indicated by vertical bars. Note that
(1850-1900)
these
ranges
apply to the difference between two 20-year means, 2081–2100 relative to 1986–2005, which accounts for the bars being centred at a smaller value than
Summary
for
Policymakers
the end point of the annual trajectories. For the highest (RCP8.5) and lowest (RCP2.6) scenario, illustrative maps of surface temperature change at the end of the 21st
!5 These models
http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_Chapter12_FINAL.pdf
century (2081–2100 relative to 1986–2005) are shown for two CMIP5 models.
are chosen to show a rather broad range of response, but this particular
set is not representative of any measure of model response uncertainty.

Cumulative emissions of CO2 and future non-CO2 radiative forcing determine
the probability of limiting warming to 1.5°C
1037

a) Observed global temperature change and modeled
responses to stylized anthropogenic emission
forcing pathways
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Likely range of modeled responses to stylized pathways
Global CO2 emissions reach net zero in 2055 while net
non-CO2 radiative forcing is reduced after 2030 (grey in b, c & d)
Faster CO2 reductions (blue in b & c) result in a higher
probability of limiting warming to 1.5°C
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Round of the Game

Fehr & Gahter (2002)

• N = 240 students played in public goods game
in groups of 4 for 12 rounds
• Each started with $20
• In each round, they could contribute any amount
to the common pool
• for each $1 they contributed, each member of
the group would receive $0.40
• net loss for giver (-$0.60)
• net gain for group (+$0.60)
• Cooperation started around $10 and decreased
over the first 6 rounds
• After round 6, participants learned of the
opportunity for altruistic punishment: any
player could pay $1 to have $3 taken away from
any other player
• The threat of possible punishment cause
cooperation to skyrocket
• Group members began punishing the selfish
• Selfishness decreased dramatically (rounds 7-12)
• Softer forms of punishment such as gossip &
expulsion from the group work too (Feinberg & Willer, 2014)
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Fehr & Gahter (2002)
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$12.80
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panels b, c and d show the likely range
of historical annual and cumulative global net CO2 emissions in 2017 (data from the Global Carbon Project) and of net
$11.60
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opportunity to
punish ends
$20
$18
$16

• Another group played the same game, with the
option of altruistic punishment from the start
• Cooperation started around $13 and increased
over the first 6 rounds
• After round 6, participants learned that the
opportunity for altruistic punishment was over
• Selfishness returned and kept climbing (rounds
7-12)

Selfishness
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Round of the Game

Fehr & Gahter (2002)
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Feb. 11, 1990
Mandela released from prison
Apartheid Ends
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Players in Groups Without Leader
Leader
Players in Group With Leader

• N = 140 students played in public goods
game in groups of 4 for 6 rounds
• Each player started with $6 in each round
• They could keep or donate their entire $6 to
the common pool
• if they donated, each member of the group
would receive $4
• net loss for giver (-$2)
• net gain for group (+$10)
• Leaders emerged in 9 of 35 groups
• leaders = donated in all 6 rounds
• In leaderless groups, giving was low (34% in
final 4 rounds)
• Group members with leaders became more
generous over time (49% in final 4 rounds)
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Round of the Game
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Weber & Murnighan (2008)

$10
$9

• Members of groups that did not have
leaders earned the least
• Non-leader members of groups with
leaders earned the most
• Leaders were somewhere in between

$8.08

$8

$7.45

$7
$6

$5.93

In this study, did it pay to be a leader?
A. yes
B. it depends
C. no
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$1
Members

Earnings

Percentage of Players that Donated to the Pool

100%

Group with
Leader
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Weber & Murnighan (2008)

• Douglas Hofstadter (1985)
• Invited 20 very smart, very rational academic friends to play in a
1-round public goods game with one another.
• They learned that they were only playing with very smart, rational
people
• Hofstadter expected “super-rationality”: (a) everyone would know
that everyone else faced the same choice, (b) a solution to this
problem exists, (c) being smart, everyone would find the solution,
(d) being rational, they would be bound by the solution.
• Therefore, everyone would reason to the same conclusion: all
donate or all keep. But which?
• It’s better for everyone if donates. So everyone would donate.
• Result disappointed Hofstadter.
• Rationality does not seem to solve the Tragedy of the Commons

Donated
30%
Kept
70%

All of you are very rational people.
Therefore, I hardly need to tell you that you
are to make what you consider to be your
maximally rational choice. In particular,
feelings of morality, guilt, vague malaise,
and so on, are to be disregarded. Reasoning
alone (of course including reasoning about the
others’ reasoning) should be the basis of your
decision. And please always remember that
everyone is being told this (including this!)!
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Is a Serious Threat
Gallup (2016)
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Climate Change is Caused
by Human
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Agree
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Democrats

Republicans
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five
psychological
explanations
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Gallup (2016)

1
conservatives deny climate
change because they are
crazy conspiracy theorists
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Abstract
Although nearly all domain experts agree that carbon dioxide emissions are altering the world’s climate, segments of
the public remain unconvinced by the scientific evidence. Internet blogs have become a platform for denial of climate
change, and bloggers have taken a prominent role in questioning climate science. We report a survey of climateblog visitors to identify the variables underlying acceptance and rejection of climate science. Our findings parallel
those of previous work and show that endorsement of free-market economics predicted rejection of climate science.
Endorsement of free markets also predicted the rejection of other established scientific findings, such as the facts that
HIV causes AIDS and that smoking causes lung cancer. We additionally show that, above and beyond endorsement of
free markets, endorsement of a cluster of conspiracy theories (e.g., that the Federal Bureau of Investigation killed Martin
Luther King, Jr.) predicted rejection of climate science as well as other scientific findings. Our results provide empirical
support for previous suggestions that conspiratorial thinking contributes to the rejection of science. Acceptance of
science, by contrast, was strongly associated with the perception of a consensus among scientists.
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example, more than 90% of books endorsing skepticism
toward environmentalism that have been published since
1972 have been sponsored by conservative think tanks
( Jacques et al., 2008). Oreskes and Conway (2010) analyzed the shared ideological underpinnings of organized
attempts over the past few decades to discredit wellestablished scientific findings, such as the link between
smoking and lung cancer, the causal role of chlorofluorocarbons (CFCs) in eroding the ozone layer, and, most
recently, the findings of climate change. Oreskes and
Conway documented that a small number of organizations and individuals have been instrumental in those

More than 90% of climate scientists agree that the global
climate is changing, largely because of carbon dioxide
emissions resulting from human activity (Anderegg, Prall,
Harold, & Schneider, 2010; Doran & Zimmerman, 2009).1
There are indications that the 2007 assessment of the
Intergovernmental Panel on Climate Change (IPCC) was
conservative rather than “alarmist” (Allison et al., 2009;
Freudenburg & Muselli, 2010); however, the scientific
indicators of increasing actual risks are accompanied by
an apparent decrease in the public’s perception of those
risks in some countries (Brulle, Carmichael, & Jenkins,
2012; Hanson, 2009; Scruggs & Benegal, 2012).
The reasons for this declining public concern are manifold. Researchers in history and sociology frequently cite
the “manufacture of doubt” by vested interests and political groups as a factor ( Jacques, Dunlap, & Freeman,
2008; McCright & Dunlap, 2003, 2010; Mooney, 2007;
Oreskes & Conway, 2010; Stocking & Holstein, 2009). For
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The moon landing was faked

Climate change is a hoax

r = .13
p < .001

457686
research-article2013

PSSXXX10.1177/0956797612457686Lewandowsky et al.Motivated Climate Denial

Lewandowsky et al. (2013)

!19

Research Article

NASA Faked the Moon Landing—Therefore,
(Climate) Science Is a Hoax: An Anatomy
of the Motivated Rejection of Science
Stephan Lewandowsky1, Klaus Climate
Oberauer1,2
, and
change
people 1
Gilles #E.of Gignac
1

University of Western Australia and 2University of Zurich

Psychological Science
24(5) 622–633
© The Author(s) 2013
Reprints and permissions:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0956797612457686
pss.sagepub.com

is

a hoax

Disagree

Agree

The moon landing
was faked

Abstract
Although nearly all domain experts agree that carbon dioxide emissions are altering the world’s climate, segments of
the public remain unconvinced by the scientific evidence. Internet blogs have become a platform for denial of climate
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communication,
science
thought that climate change was a hoax
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• Of the 140 people who claimed that climate change is a hoax, only 2% thought
that the moon landing was faked
More than 90% of climate scientists agree!2that
0 the global
climate is changing, largely because of carbon dioxide
emissions resulting from human activity (Anderegg, Prall,
Harold, & Schneider, 2010; Doran & Zimmerman, 2009).1
There are indications that the 2007 assessment of the
Intergovernmental Panel on Climate Change (IPCC) was
conservative rather than “alarmist” (Allison et al., 2009;
Freudenburg & Muselli, 2010); however, the scientific

example, more than 90% of books endorsing skepticism
toward environmentalism that have been published since
1972 have been sponsored by conservative think tanks
( Jacques et al., 2008). Oreskes and Conway (2010) analyzed the shared ideological underpinnings of organized
attempts over the past few decades to discredit wellestablished scientific findings, such as the link between
smoking and lung cancer, the causal role of chlorofluoro-

2
conservatives are psychos:
they want to destroy the
environment
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Which would you buy?

A

B

Incandescent Bulb

Energy-Eﬃcient Bulb
lasts 9,000 hour longer
reduce electricity costs by 75%

$3.50

$0.50

protect the
environment

Percent of People that Selected the Energy-Eﬃcient
Light Bulb
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100%

Blank Label
Protect the Environmental Label

90%
80%

• N = 210 undergraduate students
• Among liberals, adding a “protect the
environment” sticker increased the
number of people that chose it.
• Among conservatives, adding the
same sticker had the opposite effect.
• It’s as if conservatives want to destroy
the environment (psychopathic
tendency)

70%
60%
50%
40%
30%
20%
10%
0%

Liberals

Conservatives

Participants
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3

Gromet et al. (2013)

conservatives are sheep:
they follow their leaders
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Welfare Policy proposal
• $800/month child support for 1st child
• $800/month for each additional child
• full extended medical insurance
• benefits valid for up to 8 years/ child
• if another child comes, aid reinstated
Manipulation
Republicans support it

or

95% of Republicans support it and
10% of Democrats support it

Support: Do you support it?

extremely generous
(Canada = $530/
mo/child)

Democrats support it
95% of Democrats support it and
10% of Republicans support it

extremely
opposed
1

extremely
in favor

2

A

3

B

4

5

C

6

D

7

E

Ideology: Do you support providing welfare to poor people?
“Welfare Opponents”

“Welfare Supporters”

strongly oppose
1

2

strongly support

3

Cohen (2003)

4

5

6

7

8

9
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Party over Policy Effect
Welfare Opponents (Republicans)
Welfare Supporters (Democrats)

7

• N = 79 undergraduate students
• Policy was extremely generous (liberal)
• When Republicans learned that their own
leaders support it, their support
skyrocketed
• Same for Democrats
• Replicated the finding with an extremely
stingy (Republican) policy
• “Party over Policy” Effect
• Not merely explained by participants not
knowing what welfare is normally (side-byside proposals)
• Participants denied that politician support
influenced their own. But claimed that it
might for people of the other party.

Support for the welfare policy

6

5

4

3

2

1
"Democrats Support It" "Republicans Support It"
Manipulated Information

Cohen (2003)
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climate change
skeptics

liberal
leaders

climate change
proponents

few
lots

lots

conservative
leaders

want lots
but there
are few
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Academic Psychologists
16
15
14
Ratio of Liberals to Conservatives

13

•

12
11
10

•
•
•

9
8
7

•

the liberalization of academia (1960s)
happened before the birth of climate
change denialism (1990s)
why did it happen?
could be conservatives losing interest
could be active discrimination by
liberals
result is the same: science = liberal

6
5
4
3
2

more liberals

1
0
1920

more conservatives
1940

1960

1980

2000
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equal representation

2020
Duarte et al. (2015)
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U.S. Liberal Arts Colleges
51%
100%
100%
99%
98%

Democrats

98%
98%
97%
97%
96%
96%
96%
95%
95%

Republicans

US POPULATION
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Communications
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Art
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Theatre
Classics
Geoscience
Environmental Science
Language
Biology
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Philosophy
Psychology
Political Science
Computer Science
Physics
Math
Economics
Chemistry
Engineering

95%
95%
94%
89%
86%
86%
85%
85%
84%
62%
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https://www.nas.org/academic-questions/31/2/homogenous_the_political_affiliations_of_elite_liberal_arts_college_faculty

U.S. Public Universities
US POPULATION

50.8%

Chemistry

18.1%

Economics

19.7%

women

men

Biology 31.1%

Sociology 47.1%

English

48.7%

Education

53.2%

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Li & Kodel (2017)

U.S. Public Universities
US POPULATION

63.7%

white

non-white

Biology 83.3%

Chemistry

81.7%

English

79.8%

Sociology 76.6%

Economics

70.9%

Education

68.7%

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Li & Kodel (2017)

racial
diversity
gap

gender
diversity
gap

Ideological
Diversity
Gap

Diversity advocates often make a lot of hay out of racial and gender diversity gaps
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In the
Climate Change Denial
Podcast

science

Media’s fault for
calling this a debate

liberal
beliefs

conservative
beliefs

anti-science
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Two problems with the liberal
orthodoxy of academia
Problem

Benefit of Viewpoint Diversity

Nourishes biased thinking

More accurate

Weakens persuasiveness of the More convincing
message
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4
conservatives are
uninformed about the
dire consequences
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1997:

2017:
Viewpoint

World Scientists’ Warning to Humanity:
A Second Notice
WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, MAURO GALETTI, MOHAMMED ALAMGIR, EILEEN CRIST,
MAHMOUD I. MAHMOUD, WILLIAM F. LAURANCE, and 15,364 scientist signatories from 184 countries

Viewpoint
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wenty-five years ago, the Union
deforestation, and reverse the trend of
the urgent steps needed to safeguard
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Freshwater resources
Reconstructed marine
of Concerned
Scientists and more
collapsing
biosphere.
a. 11−equivalent
b. biodiversity.
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per capita (1000 m3)
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than 1700 independent scientists,
On the twenty-fifth anniversary of
As most political leaders respond to
1.5
130
including the majority of living Nobel
their call, we look back at their warnpressure, scientists, media influencers,
12 and evaluate the human response
laureates in the sciences, penned the
ing
and lay citizens must insist that their
1.2
110
1992 “World Scientists’ Warning to
by exploring available time-series
governments take immediate action
Humanity” (see supplemental file S1).
data.
as a moral imperative to current and
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These concerned
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of stabilizing the stratospheric ozone
future generations of human and other
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humanity has failed to make
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trajectory of potentially catastrophic
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concern about current, impending,
from burning fossil fuels (Hansen et al.
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or potential
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• 97 undergraduates
• reported ideology (measure of belief in just world)
• reported their confidence that climate change is happening twice: before and after
reading a persuasive appeal. Calculated a change-in-confidence score.
• appeal was a dire warning about the apocalyptic consequences of climate change
• it caused attitude polarization
• or a more positive message about how technological innovations could reduce or
reverse climate change
• it boosted support on both sides
Dire Warning
Positive Message

Conservatives

-1

increased confidence

Liberals

decreased confidence

Why?

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

discuss

1

Change in Confidence that Climate Change is Happening
Feinberg & Willer (2011)

!38

5
conservatives are fearful
of the proposed
solutions
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conventional idea
about climate skepticism
remedy for skepticism
more facts about climate change

decide that there
is no problem

oppose solutions

climate change

carbon

Solution Aversion
Campbell & Kay (2014)

remedy for skepticism:
conservative-friendly solutions

decide that there
isisno
a problem
problem

oppose solutions
support
solutions

climate change

carbon

people indicating a change of
2C or more
100%

Regulation Solution (default)
Free Market Solution
80%

67%

60%

68%
54%

40%

20%

22%

0%

Democrats (liberals)

N = 121 Americans read either
• a Government Regulation
solution to climate change, or
• a Free Market friendly solution
to climate change,
• then indicated how much they
thought the planet would warm
over the coming century
(measure of endorsement of
climate change science)
• After reading about regulations
as the solution, the wide divide
between liberals and
conservatives rematerialized
• but free market solutions vastly
reduced conservatives climate
change skepticism

Republicans (conservatives)
Campbell & Kay (2014)

Explanation

Merit?

1. Conspiracy Theorists

weak

Upshot

none

evil
depoliticize climate
questionable
conspiracy
theorists change
sheep
dire warnings
solution
strong aversion
viewpoint diversity

2. Psychopaths

3. Sheep

4. Uninformed about Dire
Consequences

weak

5. Fearful of Solutions

strong

communicate calmly

free market solutions
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Conclusion
• climate change deniers are on weak
footing and have conflicts of interest
• climate change believers could do a
better job at representing the evidence
and communicating about solutions
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