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Michael Mann, Professor of Meteorology, Penn State University:

The article paints an overly bleak picture by overstating some of the science. It exaggerates for example, the near-term threat of

climate “feedbacks” involving the release of frozen methane (the science on this is much more nuanced and doesn’t support the

notion of a game-changing, planet-melting methane bomb. It is unclear that much of this frozen methane can be readily 

mobilized by projected warming. 

Also, I was struck by erroneous statements like this one referencing “satellite data showing the globe warming, since 1998,

more than twice as fast as scientists had thought.” That’s just not true. The study in question simply showed that one particular

satellite temperature dataset that had tended to show *less* warming that the other datasets, has now been brought in line

with the other temperature data after some problems with that dataset were dealt with.

Ironically, I am a co-author of a recent article in the journal Nature Geoscience, using that very same new, corrected, satellite 

dataset, that shows that past climate model simulations slightly "over-predicted” the actual warming during the first decade of 

the 21st century, likely because of a mis-specification of natural factors like solar variations and volcanic eruptions. Once these 

are accounted for, the models and observations are pretty much in line—the warming of the globe is pretty much progressing AS 

models predicted… which is bad enough.

The evidence that climate change is a serious problem that we must contend with now, is overwhelming on its own. There is

no need to overstate the evidence, particularly when it feeds a paralyzing narrative of doom and hopelessness.

http://www.meteo.psu.edu/holocene/public_html/Mann/index.php




Source:  IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts 

of global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, ….



Source:  IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of 
global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, ….









Emissions Scenarios and the Sources of Uncertainty 



Concentration of CO2 in the Earth’s Atmosphere—Increasing 
at an Increasing Rate 

https://www.youtube.com/watch?v=Z43FQCSg4Ow

https://www.youtube.com/watch?v=Z43FQCSg4Ow


CO2 Levels Are Higher Than They Have Been at Any Time in 
the Past 800,000 Years 













https://www.ted.com/talks/per_espen_stoknes_how_to_transform_apocalypse_fati
gue_into_action_on_global_warming?language=en

https://www.ted.com/talks/per_espen_stoknes_how_to_transform_apocalypse_fatigue_into_action_on_global_warming?language=en
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https://www.youtube.com/watch?v=y2euBvdP28c

https://www.youtube.com/watch?v=y2euBvdP28c


Discussion of “The Roots of Denial: The Psychology of 
Identity” (Chapter 6 in Stoknes)

• Did you like this selection? What did you like about it? Was there 
anything you didn’t like?

• If you know a “denier,” did Stoknes help you to understand him/her?
How?

• Is “resistance” a better word than “denial”? Why?

• Do you think that you are prone to deny the reality of climate change 
yourself? Why?



Three Kinds of Hope
(from last chapter of Stoknes, “It’s Hopeless and I’ll Give It My All”

• Passive optimism (pollyannish hope)
“It will all work out. Technology will fix it. The earth will heal itself.”

• Actively optimistic hope (heroic hope)
“We’ll make it happen. Where there is a will, there is a way. We’re 
strong and we’re going to win this fight. Yes we can! Just do it!”

• Grounded hope (active hope)
“There’s no reason to be optimistic, but we’re going for it anyway. Our 
situation is desperate but hopeful. So, yes, it’s hopeless AND we’re 
going all in.”



Five Strategies for Climate Communication

• Social: Use the power of social networks.
• Supportive: Use frames that support the message with positive 

emotions.
• Simple: Make climate-friendly behaviors easy and convenient.
• Story-based: Use the power of stories to create meaning and a sense 

of community.
• Signals: Use indicators for feedback on the societal response.



Price or peers?















Discussion of “Waking Up” (Chapter 1 in Kalmus)

• Do any of you meditate? Why?

• What does Kalmus mean by ‘becycling’?

• To what degree are you willing to walk the “straightforward path” of 
reducing your own fossil fuel use AND increasing your ability to love? 

• What are some of the reasons Kalmus gives for choosing to walk the 
straightforward path?



Documentary Film Based on Being the Change

https://www.youtube.com/watch?v=po7DmPVkC5c

https://www.youtube.com/watch?v=po7DmPVkC5c








What about carbon offsets?

Kalmus: “Paying some company to plant trees doesn’t work.”

• The companies can’t guarantee that the trees they plant will grow 
undisturbed for centuries, or that more trees won’t be cut down 
somewhere else. 

• Offsets allow people to assuage their guilt and continue flying. They 
might even have the effect of increasing emissions.







Discussion

• What would you say about the personal choices that Peter Kalmus 
made to reduce his emissions?

• What steps have you taken in your personal life to reduce your 
greenhouse gas emissions?

• What steps will you take in the future?
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Three Kinds of Hope

• Passive optimism (pollyannish hope)

• Actively optimistic hope (heroic hope)

• Grounded hope (active hope)

“It’s hopeless and I’ll give it my all.”



Discussion

• What would you say about the personal choices that Peter Kalmus 
made to reduce his emissions?

• What steps have you taken in your personal life to reduce your 
greenhouse gas emissions?

• What steps will you take in the future?



Can We Bend the Curve of Climate Change?



Source: Tollefsen (2021). 
COVID curbed carbon 
emissions in 2020 — but 
not by much. Nature, 
589, 343.





Source: Otto et al. (2020). Social tipping dynamics for stabilizing the earth’s climate by 2050. Proceedings of the National
Academy of  Sciences, 117, 2354-2365.



Considering what we’ve seen with COVID-19, can we bend 
the curve of climate change?
Some Possible Answers:

1) No, due to COVID-19, governments will have fewer resources for 
mitigating climate change; politicians will continue to be deadlocked on 
the issue of climate change; and, when fears of the virus subside, people 
will quickly resume their energy-wasting practices and carbon-intensive 
lifestyles. 

2) Yes, the response to COVID-19 shows that government and business 
leaders can act decisively once the magnitude of a threat is clear, basing 
decisions on scientific knowledge, with politicians taking bi-partisan 
action, and that people can act in unison to achieve a common goal.

What do YOU think?   









https://www.youtube.com/watch?v=IFxenST5BFo

https://www.youtube.com/watch?v=IFxenST5BFo












Growing Grain (corn, soybeans, wheat)

In the past 50 years, yields (bushels per acre) have tripled. How?
• irrigation—2X 
• fertilizer—3X 
• pesticides and herbicides, e.g., glyphosate (Roundup) increased by 

factor of 15 over past 20 years
• cross-bred and genetically modified varieties (GMOs), including 

“Roundup Ready” GMOs 



Raising Meat (cattle, pigs, chicken) 

In the past 50 years, meat production has tripled. How? Animals 20-
40% larger. Why?
• antibiotics—2/3 of all antibiotics used
• grain—a billion tons, equal to the amount eaten by humans
• water—30% of the freshwater used by humans
• restricted movement
• controlled breeding



Meat Consumption and Biological Limits

• If every American cut red meat and poultry in half (from 4 to 2 
lbs/wk), it would…

o free up 150 million tons of grain 
o and increase the world’s food-grain supply by 15%.

• The world’s population is expected to grow to 10 billion by 2100. 
We’ll need two quadrillion more calories.
• We’re running up against biological limits. 



Finding Fish (especially salmon)

• In the past 50 years, production of Atlantic salmon has increased from 
13,000 tons/yr to 3,000,000 tons! How? Aquaculture.
• Cage-raised salmon require antibiotics, delousing agents, anesthetics, 

and tons of fish meal.
• Fish meal comes from forager fish (anchovies, herring, sardines). 
• It’s sustainable to pull 30 million tons of forager fish out of the 

ocean each year. 
• We’re already at 75% of that figure, and it’s estimated that we’ll 

hit 100% by 2030.



Making Sugar

• Sugar consumption increased rapidly in America after 1970, due to 
increased consumption of convenience foods and sugared beverages.
• The average American still drinks 1 liter of cola/wk.
• Much of the sugar in our diet comes from high-fructose corn syrup in 

the average person’s diet (10% of total calories in 2000).



Throwing It All Away

• America generates 80 million tons of organic waste each year in the 
form of discarded fruits, vegetables, and food scraps.
• The average American generates 2/3 lb each day, compared to 1/3 lb 

in 1970.
• We—4% of the world’s population—generate 15% of the organic 

waste.
• Wasted food means wasted lives. 



We consume too much food and fuel and
everything else in a relentless pursuit of growth
and profit that doesn’t make us any happier.

That’s “The Story of More.”

The Root of the Problem



Discussion: The Action You Take

• Step 1: Examine your values.
• Step 2: Gather information.
• Step 3: Can you make your personal activities consistent with your 

values?
• Step 4: Can you make your personal investments consistent with your 

values?
• Step 5: Can you move your institutions toward consistency with your 

values?
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Good Questions

1. From what state of being do we extinguish other species, ruin earth 
and sea, and treat nature as a collection of resources to be 
allocated for maximum short-term benefit?  

2. What drives our “addiction to fossil fuels”? What are we really 
looking for in our quest for bigger, faster, and more?



More Questions

1. What is the Story of Separation, according to Eisenstein?

2. What is the New Story that Eisenstein proposes as a replacement?

https://charleseisenstein.org/video/campfire-stories-on-the-story-of-separation-and-the-story-of-interbeing/

https://charleseisenstein.org/video/campfire-stories-on-the-story-of-separation-and-the-story-of-interbeing/


Image credit: Wikipedia





Good versus Evil Narratives

• It’s obvious that “we” are good and “they” are evil.

• Template for victory: Arouse as much outrage and indignation as 
possible.

• When we focus on the bad guys, we become blind to deeper, 
systemic causes. We fail to see that we are part of the problem. 



The War Mentality

The Standard Climate Narrative Invokes a war mentality (“the fight 
against climate change”). This is detrimental because:

ü Complex interconnected causes are reduced to a simple external 
cause that we can quantify—too much carbon dioxide 
(“reductionism”).

ü We tend to think that nothing else matters (“fundamentalism”).



The Covid-Climate Change Analogy

• Have we been making unconscious choices—and do we need to 
continue making the same choices?

• Do we need to sacrifice everything for the holy cause of carbon 
reduction?



What’s this book saying?

https://charleseisenstein.org/video/the-core-themes-of-climate-a-new-
story/

https://charleseisenstein.org/video/the-core-themes-of-climate-a-new-story/


The Gaia Hypothesis



Which of the following best represents your position on the 
spectrum of climate change opinion?

a. climate change skepticism [as defined by Eisenstein]
b. techno-optimism [as defined by Eisenstein]
c. climate orthodoxy [as defined by Eisenstein]
d. climate justice and systems change [as defined by Eisenstein]
e. climate catastrophism [as defined by Eisenstein]
f.  a combination of two or more of the above
g. none of the above

If you chose option (f), are some components more important than 
others? If you chose option (g), how would you describe your view? 
Explain or justify your answer. What is your reasoning? What evidence or 
what principles or values would you cite in support of the viewpoint you 
chose? 



Moral Framing: Conservative/Libertarian and Liberal Climate 
Change Solutions

• Participants heard two different accounts of a speech 
on climate change, either 
üfree market friendly (U.S. could profit from leading the 

world in green technology), OR
üheavily regulatory, emphasizing government restrictions on 

emissions

• Participants answered questions measuring their 
belief in human causation and agreement with 
climate change science.



Campbell & Kay (2014) Results

Source: Campbell & Kay (2014). Solution aversion: On the relation between Ideology
and motivated disbelief. Journal of Personality and Social Psychology, 107, 809-824.
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Which of the following best represents your position on the 
spectrum of climate change opinion?

a. climate change skepticism [as defined by Eisenstein]
b. techno-optimism [as defined by Eisenstein]
c. climate orthodoxy [as defined by Eisenstein]
d. climate justice and systems change [as defined by Eisenstein]
e. climate catastrophism [as defined by Eisenstein]
f.  a combination of two or more of the above
g. none of the above



“Even if we cut greenhouse emissions to zero, if we continue to 
degrade the organs and tissues of our living Earth, the planet 
will still die a death of a million cuts.”
Which of the following best represents your reaction to this 
statement?

a. strongly agree
b. agree 
c. neither agree nor disagree
d. disagree
e. strongly disagree



Do climate change and the environmental crisis call for a “new 
story”?  (e.g., green growth, planetary stewardship and ethics, 
re-wilding, the story of the wave--not the hero, a Story of Less, 
a Story of Interbeing, etc.)

a. No, I don’t see a need for a new story; we just need to…
b. Yes, I think we need a new story because…
c. I’m not sure.





https://www.youtube.com/watch?v=qb4pJrJsCYo

https://www.youtube.com/watch?v=qb4pJrJsCYo




There are many things worth saving…

Day 1 Day 2 Day 3

Source: Morro Bay Estuary Program, https://www.mbnep.org/our-program/

Day 1



1. Factual premise, based on climate science

2. Normative premise: the way the world should be

3. Conclusion: what ought to be done

Practical Syllogism



Why is it wrong to wreck the world?

Because…
• The world is wonderful. It has intrinsic value.

Ø Try the “last human” thought experiment.

• We love the children.

• We honor human rights and justice.



The “Old Story,” according to Kathleen Moore 

Reactions? Choose one.

On a 5-point scale:
1. I hated it!
2. I didn’t like it much
3. I neither disliked it nor liked it
4. I liked it
5. I loved it!



How do we begin to write a new story?

Moore’s answer: Pay joyous attention to the natural world. Why?

• We cannot love what we do not know. 

• The more we learn, the more clearly we understand the density of 
the webs that connect one thing to another, and humankind to all.



Dying Animals and Plants, Species Extinction, and Ethics

• Since 1970, 40 percent of the plants and animals—individual 
organisms, not species—have vanished.

• By 2060, half of the Earth’s species will have gone extinct. 

• The “Sixth Extinction” is different.



Most Americans rarely or never discuss global warming with 
family and friends



How can we “be a witness”?

• Chronicle the loss of species
• Warn people of the dangers of using fossil fuels

üWARNING: Burning them can harm your children.
üWARNING: Burning them can cause lung disease 

etc. 

• Chronicle the wonder of the natural world
• Chronicle the anger



Despair is morally unjustified

“At the exact moment that despair is intellectually justified, it 
is morally impossible. The very facts that paralyze action are 
the facts that require it. We love the lives on this planet, and 
they are being taken away from us.”  



Really Hard Questions: 1. Aren’t we all responsible? (guilty) 
How can we criticize others without being hypocritical?

• The underlying thinking is both illogical and immoral, and 
driven by fear (of hypocrisy).

• Beware of the wisdom of Pogo (“We have met the enemy 
and he is us.”) 



Really Hard Question #1 (continued)

1. Even if I do a miniscule amount of harm to the environment, my 
actions do harm to my sense of myself as a moral person.

2. We must consider the aggregate effects of our action.

3. We must consider the powerful force of social influence (peer 
influence or normative influence) that can have exponential effects. 



Really Hard Question #2: What can one person do?

Answer: Stop being one person!



Really hard question #3: Is there a reason to hope?



Three Kinds of Hope
(from last chapter of Stoknes, “It’s Hopeless and I’ll Give It My All”

• Passive optimism (pollyannish hope)
“It will all work out. Technology will fix it. The earth will heal itself.”

• Actively optimistic hope (heroic hope)
“We’ll make it happen. Where there is a will, there is a way. We’re 
strong and we’re going to win this fight. Yes we can! Just do it!”

• Grounded hope (active hope)
“There’s no reason to be optimistic, but we’re going for it anyway. Our 
situation is desperate but hopeful. So, yes, it’s hopeless AND we’re 
going all in.”



What is active hope?

• an emotion that runs counter to reason
• a vision of something that keeps us climbing
• a radical imagining
• a conscious affirmation of what we value too much to let die
• stubborn, defiant courage
• principled clarity
• a powerful creative force for social change
• an alternative to consequentialism



Three Kinds of Hope
(from last chapter of Stoknes, “It’s Hopeless and I’ll Give It My All”

• Passive optimism (pollyannish hope)
“It will all work out. Technology will fix it. The earth will heal itself.”

• Actively optimistic hope (heroic hope)
“We’ll make it happen. Where there is a will, there is a way. We’re 
strong and we’re going to win this fight. Yes we can! Just do it!”

• Grounded hope (active hope)
“There’s no reason to be optimistic, but we’re going for it anyway. Our 
situation is desperate but hopeful. So, yes, it’s hopeless AND we’re 
going all in.”



Reactions

• Were you moved by anything you read or heard today? What? Why?

• Was there something that you read or heard today that you didn’t 
like? What? Why? 

• Was there something that you read or heard today that puzzled you 
or made you want to learn more? What? Why?
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https://www.youtube.com/watch?v=DGQwd1_dpuc

https://www.youtube.com/watch?v=DGQwd1_dpuc




What is active hope? (from K.D. Moore’s Great Tide Rising)

• an emotion that runs counter to reason
• a vision of something that keeps us climbing
• a radical imagining
• a conscious affirmation of what we value too much to let die
• stubborn, defiant courage
• principled clarity
• a powerful creative force for social change
• an alternative to consequentialism



Really Hard Question #2: What can one person do?

Answer: Stop being one person!



What is active hope? (from J. Macy’s Active Hope)

• a practice—something we do rather than have, like yoga or gardening

• a process of increasing our energy and commitment

• being an activist for what we hope for in the world 



The Work That Reconnects





Three Stories of Our Time

• Business as Usual
• The Great Unraveling
• The Great Turning



The Three Dimensions of the Great Turning







My Contributions to The Great Turning 
Holding Actions Life-Sustaining

Systems & 
Practices

Shift in 
Consciousness

I’ve done this

I’m doing this 
now



Progressive Brainstorming

• Stage 1: Vision for a life-sustaining society

• Stage 2: What would be needed for _____?

• Stage 3: What practical steps are needed  _____?

Example of practical action: https://citizensclimatelobby.org/

https://citizensclimatelobby.org/


STEs = Social Tipping Elements (STEs) and Social Tipping Interventions (STIs).
Source: Otto et al. (2020). Social tipping dynamics for stabilizing the earth’s climate by 2050. Proceedings of the National
Academy of  Sciences, 117, 2354-2365.



WE (Seniors)…

• HAVE political clout, knowledge and skills, and time
• CAN protect our children and grandchildren
• CAN organize to support climate change legislation, solar power, fossil 

fuel divestment, environmental protection initiatives, etc.
• CAN start small



We CAN protect the flourishing of all life
How?

Answer from K.D. Moore:
Create small pockets of flourishing from small pockets of good work, 
driven by practical imagination and shaped by an understanding that all 
life is interdependent.



My Future Contributions to The Great Turning 

Holding Actions Life-Sustaining
Systems & 
Practices

Shift in 
Consciousness

I can commit to it 
starting this week

I will look into it 
during the next 
month



Course Evaluation
Osher survey question: “Reflecting back on your experience in this course, 
what might be done to improve it for others like you?”
Please:
1. Review the slides from the course (will be available on the Osher 

website).
2. Provide specific information and suggestions:

ØWhat content or ideas did you like or see as useful? What content was 
less useful for you?

ØWhat suggestions do you have for making the course better? 
Extra Credit Question (email to the Instructor)
Did this course (“journey”) help you to “see with new eyes” or inspire you to 
“go forth”?  Why or why not?



Remember to come from gratitude



Remember to honor your pain

It rained all day; I welcomed it; and then…. 



I “hope” (grounded hope) that while you were taking this course, 
there were times when you “saw with new eyes,” and times when 
you were inspired to “go forth” and do something that you are not 
already doing.



Aloha!
Commonly understood meaning: “Goodbye”
Meanings for Native Hawaiians:
1. Live in harmony with the people and land around you.
2. The force that holds everything together.


