Persuading the majority — from experiences
over the climate change debate

John Cook
7 October 2013

@
Meeting the wo U THE UNIVERSITY
OF QUEENSLAND
a o Or Q

challenge of change lobal Change Institute | W austraLIA



A/

Yy SkepticalScience

S |y = e |
e - - .. ——

Getting skeptical about global warming skepticism

search...
8| iy »
R

Fosts Commests Enad

MOST USED
Climate Myths

Climate's changed before
It's the sun

It's not bad

There Is no consensus

It's cooling

Models are unreliable

Temp record is unreliable
Animals and plants can adapt
It hasn't warmed since 1998
Antarctica is gaining ice
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popularity vs what science says. Click the response for a more detailed response. You can
also view them sorted by taxonomy, by popularity, in a print-friendly version, with short
URLs or with fixed numbers you can use for permanent references.
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Climate Myth VS
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"It's the sun”

"It's not bad"

“There is nO consensus

“It's cooling”

"Models are unreliable"

"Temp record is unreliable"

"Animals and plants can
adapt”

What the Science Says

Climate reacts to whatever forces it to change at |
the time; humans are now the dominant forcing. l

In the last 35 years of global warming, sun and
climate have been going in opposite directions '!

Negative impacts of global warming on _
agriculture, heaith & environment far outweigh \k
any positives. -

97% of climate experts agree humans are ~
causing global warming. [l.

The last decade 2000-2008 was the hottest on

record. !

Models successfully reproduce temperatures ;
since 1900 globally, by land, in the air and the !|
ocean.

The warming trend is the same in rural and

urban areas, measured by thermometers and !

satellites.

Global warming will cause mass extinctions of |
species that cannot adapt on short time scales. &
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Today’s topics

» What is the most effective way to debunk a myth?

» What are the most effective ways to deploy debunkings?

» Recommend a potentially effective way of reducing influence

of renewable myths =
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What the science says... Link to this page
Select a level... & Basic B Intermediate & Advanced

directions

It's the sun
"Over the past few hundred years, there has been a steady increase in the numbers of

directions scientists conclude the sun cannot be the cause of recent global warming.
The only way to blame the sun for the current rise in temperatures is by cherry picking the

ignoring the last few decades when the two are moving in opposite direction.
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* A simple myth is more cognitively attractive
than an over-complicated correction
(Schwarz et al 2007)



The Overkill Backfire Effect




“It's the sun”

“It's not bad”

"There is no consensus”

"It's cooling"

"Models are unreliable”

"Temp record is unreliable”

"Animals and plants can
adapt”

"It hasn't warmed since
1998

What the Science Says

the time; humans are now the dominant fDI'EII'hg

In the last 35 years of global warming, sun and

Negative impacts of global warming on
agriculture, health & environment far outweigh
any positives.

causing global warming.

The last decade 2000-2009 was the hottest on
record.

Models successfully reproduce temperatures

since 1900 globally, by land, in the air and the
ocean.

urban areas, measured by thermometers and
satellites.

Global warming will cause mass extinctions of
species that cannot adapt on short time scales.

For global records, 2010 is the hottest year on
record, tied with 2005.
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One last psychological pitfall
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Debunking Creates a Gap
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»’ Removing
a myth leaves

a gap




An Alternative Explanation
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The Psychology of Misinformation

PROBLEM
Continued Influence Effect
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Communicating “Sticky” Ideas

Sticky ideas are:

« Simple

* Unexpected

* Concrete M A D F
« Credible B\ 3
« Emotional —_—— tO —
» Story =

STICK

AN UNABRIDGED PRODUCTION




Sticky ideas are:

Simple
Unexpected
Concrete
Credible
Emotional
Story

Climate Science is:
« Complicated
* Perplexing
» Abstract

« Attacked
 Detached
 Numbers



Carbon tax on ice, climate science left to
deal with pause in proceedings

World's top climate scientists told to ‘cover
up’ the fact that the Earth's temperature
hasn't risen for the last 15 years

Warming lull haunts authors of key climate report

Climate change experts under pressure to
address slowdown in global warming

Row over IPCC report as nations 'try to hide lack of
climate change’

GWPF NOT IMPRESSED: IPCC FAILS TO COME CLEAN OVER GLOBAL
TEMPERATURE STANDSTILL



Global Temperature (degrees C)
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Is global warming happening?

It's iInappropriate to make inferences
from short periods of noisy data.
You can only obtain statistically
significant trends using
time periods greater
than 16 years

Cooling trend
over last decade

—— Annual Global Surface
Temperature (NASA GISS)
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Global Surface Temperature Change ["C)
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Since 1998, our climate
z20{ has absorbed

4 Hiroshima bombs
w1 worth of heat
every second
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AUSTRALIAN
Climate change like atom bomb, Sydney summit told

DECCAN o
Chronicle
Earth's temperature rise equals four
Hiroshima atomic bombs: Climate scientist
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Earth's temperature rise 'equal to four
Hiroshima atomic bombs every second'
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‘Earth’s temperature rise equals four
Hiroshima atomic bombs’

s [HE FINANCIAL EXPRESS

Heat build up on Earth now equals
four Hiroshima nuclear bombs
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Earth building up temperatures

The Canberra Times

Climate change likened
to heat of bomb blasts
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Cllmate change like atom
bomb: scientists
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Key Lesson from Skeptical Science

» Greatest impact comes from content republishers




Impact of Skeptical Science Content
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Key Lesson from Skeptical Science

» Greatest impact comes from content republishers

» Publish content that is easily shared:




“It's the sun”

“It's not bad”

"There is no consensus”

"It's cooling"

"Models are unreliable”

"Temp record is unreliable”

"Animals and plants can
adapt”

"It hasn't warmed since
1998

What the Science Says

the time; humans are now the dominant fDI'EII'hg

In the last 35 years of global warming, sun and

Negative impacts of global warming on
agriculture, health & environment far outweigh
any positives.

causing global warming.

The last decade 2000-2009 was the hottest on
record.

Models successfully reproduce temperatures

since 1900 globally, by land, in the air and the
ocean.

urban areas, measured by thermometers and
satellites.

Global warming will cause mass extinctions of
species that cannot adapt on short time scales.

For global records, 2010 is the hottest year on
record, tied with 2005.



Climate Graphics by Skeptical Science

97 out of 100 climate experts think
humans are changing global temperature

Scientific Consensus on
Global Warming
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What the science says... Link to this page
Select a level... & Basic B Intermediate & Advanced

directions

It's the sun
"Over the past few hundred years, there has been a steady increase in the numbers of

directions scientists conclude the sun cannot be the cause of recent global warming.
The only way to blame the sun for the current rise in temperatures is by cherry picking the

ignoring the last few decades when the two are moving in opposite direction.
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Key Lesson from Skeptical Science

» Greatest impact comes from content republishers

» Publish content that is easily shared:
» Tweetable one-line debunkings of each myth
» Shareable infographics

» Multi-level rebuttals

» Responsive: up-to-date and quick to respond




Recommended Resource for Effective Debunkin

» Easlily accessible and shareable

J % Can renewables provide baselo...

A

Website
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Climate's changed before
: — It's the sun
It's not bad
There is

~=§ = X3

Can renewables provide baseload power? - .
What the science says... Link to this page -
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Although renewable energy does not necessarily need to provide baseload power in the
short-term, there are several ways in which it can do so. For example, geothermal
energy is available at all times, cor ted solar thermal energy has storage
capability, and wind energy can be stored in compressed air.
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The Consensus Project
Website

Winner of the 2011

It's cooling

Models are unreliable

Temp record is unreliable
Animals and plants can adapt
It hasn't warmed since 1998
Antarctica is gaining ice
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Does Renewable Energy Need to Provide Baseload Power?

A common myth is that because some types of renewable energy do not provide baseload
power, they require an equivalent amount of backup power provided by fossil fuel plants.

However, this is simply untrue. As wind producti it can be if knowledge

necessary by a form of baseload power which can start up or whose output can be changed

; 4 ; A : TEXTBOOK

in a relatively short period of time. Hydroelectric and natural gas plants are common

choices for this type of reserve power (AWEA 2008). Although a fossil fuel, combustion of

natural gas emits only 45% as much cal ioxide as combustion of coal, and o

hydroelectric is of course a very low-carbon energy J’f"‘ _
g .

The current energy production structure consists primarily of coal and nuclear energy A o ar e

providing baseload power, while natural gas and hydroelectric power generally provide the .

variable reserves to meet peak demand. Coal is cheap, dirty, and the plant output cannot be (limate Change

varied easily. It also has high initial investment cost and a long return on investment time. Sden(e: A MOdem

Hydroelectric power is also cheap, clean, and good for both baseload and meeting peak 3

demand, but limited by available natural sources. Natural gas is less dirty than coal, more S thes|5

expensive and used for peak demand. Nuclear power is a low-carbon power source, but
with an extremely high investment cost and long return on investment time.

Renewable energy can be used to replace some higher-carbon sources of energy in the
power grid and achieve a reduction in total greel gas emissions from power
generation, even if not used to provide baseload Intermittent renewables can
provide 10-20% of our electricity, with hydroelectric and other baseload renewable sources
(see below) on top of that. Even if the rapid growth in wind and other intermittent renewable
sources continues, it will be over a decade before storage of the intermittent sources
becomes a necessity.

THE ESCALATOR

Renewable Baseload Energy Sources

Of course in an ideal world, renewable sources would meet all of our energy needs. And
c hy ich ran lo anarav can i i S
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Renewable energy can supply all our electricity

Select level... M Intermediate 4 Advanced

A mix of renewable energy, combining wind, solar thermal
and geothermal can provide reliable baseload power.

A common myth is that because some types of renewable
energy do not provide baseload power, they require an
equivalent amount of backup power provided by fossil fuel
plants. However, this is simply untrue. As wind production
fluctuates, it can be supplemented if necessary by a form of
baseload power which can start up or whose output can be
changed in a relatively short period of time. Hydroelectric and
natural gas plants are common choices for this type of reserve
power (AWEA 2008). Although a fossil fuel, combustion of
natural gas emits only 45% as much carbon dioxide as
combustion of coal, and hydroelectric is of course a very low-
carbon energy source.
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Renewable energy can
supply all our electricity

W Intermediate

A mix of renewable energy, combining wind,
solar thermal and geothermal can provide
reliable baseload power.

A common myth is that because some type
sof renewable energy do not provie
baseload power, they require an equivalent
amount of backup power provided by fossil
fuel plants. However, this is simply untrue.
As wind production fluctuates, it can be
supplemented if necessary by a form of
baseload power which can start up or
whose output can be changed in a
relatively short period of time. Hydroelectric
and natural gas plants are common choices
for this type of reserve power. Although a
fossil fuel, combustion of natural gas emits
only 45% as much carbon dioxide as
combustion of coal, and hydroelectric is of
course a very low-carbon energy source.




The Scientific Consensus on Climate Change

r ® Basic \ I B Intermediate I I € Advanced I

[ 97 out of 100 climate experts agree humans are causing global warming. ]

Several independent studies find 97% of climate scientists who are actively publishing
peer-reviewed climate research agree that humans are causing global warming.
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On top of this overwhelming consensus, National Academies of Science from 80 countries
also endorse the consensus view of human-caused global warming.

| «— MYTH

However, 99.9% of the scientists listed in the Petition Project are not climate scientists.
The petition is open to anyone with a Bachelor of Science and includes medical doctors,
mechanical engineers and computer scientists.
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Recommended Resource for Effective Debunkin

» Website/iPad app/iPhone app proposal
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Although renewable energy does not necessarily need to provide baseload power in the
short-term, there are several ways in which it can do so. For example, geothermal
energy is available at all times, cor ted solar thermal energy has storage
capability, and wind energy can be stored in compressed air.

[Foimas W=T— @

The Consensus Project
Website

Winner of the 2011

It's cooling

Models are unreliable

Temp record is unreliable
Animals and plants can adapt
It hasn't warmed since 1998
Antarctica is gaining ice
View All Arguments...

\ SONS fam,
CLIMATE MYTHS
OA not OK FROM POLTICIANS,

T
MISINFORMERS
You are logged in as John Cook
Subscribe

Logout

Add Article

Comments
Translation Admin

Author Admin
Skeptic Admin
Climate Response
Adyg

bles can't provide baseload power Australian
museum

Eureka Prize
Advancement of
climate change

Does Renewable Energy Need to Provide Baseload Power?

A common myth is that because some types of renewable energy do not provide baseload
power, they require an equivalent amount of backup power provided by fossil fuel plants.

However, this is simply untrue. As wind producti it can be if knowledge

necessary by a form of baseload power which can start up or whose output can be changed
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in a relatively short period of time. Hydroelectric and natural gas plants are common

choices for this type of reserve power (AWEA 2008). Although a fossil fuel, combustion of

natural gas emits only 45% as much cal ioxide as combustion of coal, and o

hydroelectric is of course a very low-carbon energy J’f"‘ _
g .

The current energy production structure consists primarily of coal and nuclear energy A o ar e

providing baseload power, while natural gas and hydroelectric power generally provide the .

variable reserves to meet peak demand. Coal is cheap, dirty, and the plant output cannot be (limate Change

varied easily. It also has high initial investment cost and a long return on investment time. Sden(e: A MOdem

Hydroelectric power is also cheap, clean, and good for both baseload and meeting peak 3

demand, but limited by available natural sources. Natural gas is less dirty than coal, more S thes|5

expensive and used for peak demand. Nuclear power is a low-carbon power source, but
with an extremely high investment cost and long return on investment time.

Renewable energy can be used to replace some higher-carbon sources of energy in the
power grid and achieve a reduction in total greel gas emissions from power
generation, even if not used to provide baseload Intermittent renewables can
provide 10-20% of our electricity, with hydroelectric and other baseload renewable sources
(see below) on top of that. Even if the rapid growth in wind and other intermittent renewable
sources continues, it will be over a decade before storage of the intermittent sources
becomes a necessity.
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Renewable Baseload Energy Sources

Of course in an ideal world, renewable sources would meet all of our energy needs. And
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Renewable energy can supply all our electricity

Select level... M Intermediate 4 Advanced

A mix of renewable energy, combining wind, solar thermal
and geothermal can provide reliable baseload power.

A common myth is that because some types of renewable
energy do not provide baseload power, they require an
equivalent amount of backup power provided by fossil fuel
plants. However, this is simply untrue. As wind production
fluctuates, it can be supplemented if necessary by a form of
baseload power which can start up or whose output can be
changed in a relatively short period of time. Hydroelectric and
natural gas plants are common choices for this type of reserve
power (AWEA 2008). Although a fossil fuel, combustion of
natural gas emits only 45% as much carbon dioxide as
combustion of coal, and hydroelectric is of course a very low-
carbon energy source.
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W Intermediate

A mix of renewable energy, combining wind,
solar thermal and geothermal can provide
reliable baseload power.

A common myth is that because some type
sof renewable energy do not provie
baseload power, they require an equivalent
amount of backup power provided by fossil
fuel plants. However, this is simply untrue.
As wind production fluctuates, it can be
supplemented if necessary by a form of
baseload power which can start up or
whose output can be changed in a
relatively short period of time. Hydroelectric
and natural gas plants are common choices
for this type of reserve power. Although a
fossil fuel, combustion of natural gas emits
only 45% as much carbon dioxide as
combustion of coal, and hydroelectric is of
course a very low-carbon energy source.
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