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https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.carbonbrief.org/analysis-why-scientists-think-100-of-global-warming-is-due-to-humans


Part I:  
The Bigger Picture

IPCC AR6 WGI SPM; Hausfather (2017)

https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.carbonbrief.org/analysis-why-scientists-think-100-of-global-warming-is-due-to-humans


IPCC AR6 WGI SPM; Hausfather (2017)

https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.carbonbrief.org/analysis-why-scientists-think-100-of-global-warming-is-due-to-humans


Burke et al. (2018); Brannen (2021); United Nations (2021)

https://www.pnas.org/content/115/52/13288
https://www.theatlantic.com/magazine/archive/2021/03/extreme-climate-change-history/617793/
https://twitter.com/UN/status/1453437340907622405


IPCC AR6 WGI SPM; Hausfather (2017) Evidence

https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.carbonbrief.org/analysis-why-scientists-think-100-of-global-warming-is-due-to-humans
https://climate.nasa.gov/evidence/


Steffen et al. (2015)

https://journals.sagepub.com/doi/10.1177/2053019614564785


Steffen et al. (2015)

https://journals.sagepub.com/doi/10.1177/2053019614564785


Rockström et al. (2009a,b); Steffen et al. (2015)
Breaking Boundaries
Rockström COP26

https://www.jstor.org/stable/26268316
https://www.nature.com/articles/461472a
https://www.science.org/doi/10.1126/science.1259855
https://www.imdb.com/title/tt14539726/
https://www.youtube.com/watch?v=iW4fPXzX1S0


Raworth (2017)

Raworth Talk

https://www.goodreads.com/en/book/show/29214420-doughnut-economics
https://www.youtube.com/watch?v=Rhcrbcg8HBw


Fanning et al. (2021); O’Neill et al. (2018) https://goodlife.leeds.ac.uk/

https://www.nature.com/articles/s41893-021-00799-z.epdf?sharing_token=8_Gm1d5Z5cpYt7JQpiGLH9RgN0jAjWel9jnR3ZoTv0PBFqS1dj0Hsy99C3sXCTdz0C3eELLP0TYfVupJ0kdy5lCAd5IEbQdwOr57m6ELwGeW6O49KgPwNVV2Hkay67MqiU2ojjWFfdy55h1kadG3hT5UUHzN1eKY4-n1QYi1LCk=
https://www.nature.com/articles/s41893-018-0021-4
https://goodlife.leeds.ac.uk/


Part II:
Climate Impacts  

Today & Tomorrow



Source

Extreme Heat

Crop Failures

https://www.theguardian.com/environment/ng-interactive/2021/oct/14/climate-change-happening-now-stats-graphs-maps-cop26


Heat

IPCC AR6 WGI Interactive Atlas
Byrne (2020)
McSweeney (2019)

https://interactive-atlas.ipcc.ch/regional-information#
https://www.carbonbrief.org/guest-post-why-does-land-warm-up-faster-than-the-oceans
https://www.carbonbrief.org/qa-how-is-arctic-warming-linked-to-polar-vortext-other-extreme-weather


Berkeley Earth

https://berkeleyearth.org/policy-insights/


Berkeley Earth

https://berkeleyearth.org/policy-insights/


Berkeley Earth

https://berkeleyearth.org/policy-insights/


Reporting here and here

https://phys.org/news/2020-07-heatwave-trends-worldwide.html
https://www.nature.com/articles/d41586-021-01475-0


Hausfather (2018); Evans & Hausfather (2018)

https://www.carbonbrief.org/explainer-how-shared-socioeconomic-pathways-explore-future-climate-change
https://www.carbonbrief.org/qa-how-integrated-assessment-models-are-used-to-study-climate-change


Quiggin et al. (2021) Arnell et al. (2019)

Extreme Heat - Current Trajectory

https://www.chathamhouse.org/2021/09/climate-change-risk-assessment-2021
https://iopscience.iop.org/article/10.1088/1748-9326/ab35a6


Quiggin et al. (2021) Arnell et al. (2019)

Extreme Heat - Current Trajectory

https://www.chathamhouse.org/2021/09/climate-change-risk-assessment-2021
https://iopscience.iop.org/article/10.1088/1748-9326/ab35a6


Reporting here and here

https://www.theguardian.com/environment/2020/may/08/climate-change-global-heating-extreme-heat-humidity
https://www.theguardian.com/science/2021/mar/08/global-heating-tropical-regions-human-livability


Source

Areas where TW > 32°C for > 10 days per year at 4°C warming

https://www.metoffice.gov.uk/about-us/press-office/news/weather-and-climate/2021/2c-rise-to-put-one-in-eight-of-global-population-at-heat-stress-risk


“The recent extreme weather anomalies were 
not represented in global computer models 
that are used to project how the world might 
change with more emissions.”

- Johan Rockström

“[T]here is something else going on 
with this heatwave, and indeed, with 
many of the very persistent weather 
extremes we’ve seen in recent years in 
the US, Europe, Asia and elsewhere, 
where the models aren’t quite 
capturing the impact of climate 
change.”
 
- Michael Mann

Source
Mann Podcast

Fisher et al. (2021)
McSweeney (2019)

https://www.theguardian.com/environment/2021/jul/02/canadian-inferno-northern-heat-exceeds-worst-case-climate-models
https://www.preposterousuniverse.com/podcast/2019/09/23/65-michael-mann-on-why-our-climate-is-changing-and-how-we-know/
https://twitter.com/erichfischer/status/1419680012282863621
https://www.carbonbrief.org/qa-how-is-arctic-warming-linked-to-polar-vortext-other-extreme-weather


Brysse et al. (2012); Oppenheimer (2021) Oreskes Podcast

https://www.sciencedirect.com/science/article/abs/pii/S0959378012001215
https://twitter.com/ClimateOpp/status/1449732363127345152
https://www.preposterousuniverse.com/podcast/2019/02/04/episode-33-naomi-oreskes-on-climate-change-and-the-distortion-of-scientific-facts/


Source

Extreme Heat

Crop Failures

https://www.theguardian.com/environment/ng-interactive/2021/oct/14/climate-change-happening-now-stats-graphs-maps-cop26


Land Use

IPCC SRCCL SPM

https://www.ipcc.ch/srccl/chapter/summary-for-policymakers/


Source

https://ourworldindata.org/land-use


 

https://ourworldindata.org/land-use


 

https://ourworldindata.org/land-use


 

https://ourworldindata.org/land-use


 

https://ourworldindata.org/land-use


Quiggin et al. (2021) Arnell et al. (2019)

Agriculture - Current Trajectory

https://www.chathamhouse.org/2021/09/climate-change-risk-assessment-2021
https://iopscience.iop.org/article/10.1088/1748-9326/ab35a6


Quiggin et al. (2021) Arnell et al. (2019)
Baird (2021)

Agriculture - Current Trajectory

https://www.chathamhouse.org/2021/09/climate-change-risk-assessment-2021
https://iopscience.iop.org/article/10.1088/1748-9326/ab35a6
https://twitter.com/JimBair62221006/status/1433829191405826052


Source

Extreme Heat

Crop Failures

https://www.theguardian.com/environment/ng-interactive/2021/oct/14/climate-change-happening-now-stats-graphs-maps-cop26


Quiggin et al. (2021)

Source

https://www.chathamhouse.org/2021/09/climate-change-risk-assessment-2021
https://www.carbonbrief.org/explainer-nine-tipping-points-that-could-be-triggered-by-climate-change


Brovkin et al. (2021) Jonathan Donges Talk
Tipping Point Panel

https://www.nature.com/articles/s41561-021-00790-5
https://www.youtube.com/watch?v=TBtIyoNoj-E
https://www.youtube.com/watch?v=AAGQHPbsvTY


Lenton et al. (2019)

Lenton Podcast

Wunderling et al. (2021)

https://www.nature.com/articles/d41586-019-03595-0
http://www.thesustainabilityagenda.com/podcast/episode-114-professor-tim-lenton-discusses-gaia-2-0/
https://esd.copernicus.org/articles/12/601/2021/


Steffen et al. (2018) Rockström Podcast
Steffen Podcast

https://www.pnas.org/content/115/33/8252
https://twitter.com/Peters_Glen/status/1435868127263404032
http://www.thesustainabilityagenda.com/podcast/episode-94-interview-with-will-steffen-climate-scientist/http://www.thesustainabilityagenda.com/podcast/episode-94-interview-with-will-steffen-climate-scientist/


Source

John Schellnhuber 
Founding Director 

Potsdam Institute for Climate Impact Research

Schellnhuber Talk

https://theecologist.org/2019/jan/03/its-nonlinearity-stupid
https://www.youtube.com/watch?v=Jvgi6vXKzYk


Source

John Schellnhuber 
Founding Director 

Potsdam Institute for Climate Impact Research

Schellnhuber Talk

https://theecologist.org/2019/jan/03/its-nonlinearity-stupid
https://www.youtube.com/watch?v=Jvgi6vXKzYk


 

“I wish the Ring had never 
come to me. I wish none  
of this had happened.”

https://www.youtube.com/watch?v=hdAN0o3oqB8


Scene

“So do all who live to see such times,  
but that is not for them to decide.
All we have to decide is what to do  
with the time that is given to us.”

https://www.youtube.com/watch?v=hdAN0o3oqB8


Pause



Part III:
Why Have We Failed So 

Far?



Stoddard et al. (2021)

https://www.annualreviews.org/doi/abs/10.1146/annurev-environ-012220-011104


Leaked IPCC AR6 WGIII SPM

https://scientistrebellion.com/we-leaked-the-upcoming-ipcc-report/


IPCC AR6 WGI SPM Allen et al (2009); Peters (2019)

https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.nature.com/articles/nature08019
https://www.nature.com/articles/s41561-018-0142-4


IPCC AR6 WGI SPM Allen et al (2009); Peters (2019)

https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.nature.com/articles/nature08019
https://www.nature.com/articles/s41561-018-0142-4


Hausfather (2021) Rockström et al. (2017)

https://www.carbonbrief.org/unep-current-climate-commitments-are-weak-promises-not-yet-delivered
https://www.science.org/doi/10.1126/science.aah3443


 

International Climate 
Governance  

 
Vested Interests of the 

Fossil Fuel lndustry 
 

 Geopolitics & 
Militarism

Davos Cluster

Economics & 
Financialization  

 
Mitigation Modelling 

 
 Energy Supply System

Inequity  
 

High-Carbon Lifestyles 
 

 Social Imaginaries

Enabler Cluster Ostrich Cluster

https://www.youtube.com/watch?v=s7uOGgi3dCM


 

International Climate 
Governance  

 
Vested Interests of the 

Fossil Fuel lndustry 
 

 Geopolitics & 
Militarism

Davos Cluster

Economics & 
Financialization  

 
Mitigation Modelling 

 
 Energy Supply System

Inequity  
 

High-Carbon Lifestyles 
 

 Social Imaginaries

Enabler Cluster Ostrich Cluster

https://www.youtube.com/watch?v=s7uOGgi3dCM


Fossil Fuelled Lies

Franta (2018a,b); Franta (2021a,b); Farrell (2016); Supran & Oreskes (2017,2021a,b);

McKibben (2015); Bonneuil et al. (2021); Franta & Supran (2017)

Franta Talk

The Corporation

Society’s Understanding & Actions Big Oil’s Understanding & Actions 

Franta Interview

https://www.nature.com/articles/s41558-018-0349-9
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2018/sep/19/shell-and-exxons-secret-1980s-climate-change-warnings
https://www.tandfonline.com/doi/full/10.1080/09644016.2020.1863703
https://www.tandfonline.com/doi/full/10.1080/09644016.2021.1947636
https://www.pnas.org/content/113/1/92.abstract
https://www.nytimes.com/2017/08/22/opinion/exxon-climate-change-.html
https://www.sciencedirect.com/science/article/pii/S2590332221002335
https://www.theguardian.com/environment/2021/nov/18/the-forgotten-oil-ads-that-told-us-climate-change-was-nothing
https://www.theguardian.com/environment/2015/oct/28/imagine-if-exxon-had-told-the-truth-on-climate-change
https://www.sciencedirect.com/science/article/pii/S0959378021001655
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2017/mar/13/the-fossil-fuel-industrys-invisible-colonization-of-academia
https://www.youtube.com/watch?v=g3e_Aw1dB50
https://www.youtube.com/watch?v=zpQYsk-8dWghttps://www.youtube.com/watch?v=zpQYsk-8dWg
https://disinformationchronicle.substack.com/p/in-their-own-words-the-dirty-dozen


Fossil Fuelled Lies

Franta (2018a,b); Franta (2021a,b); Farrell (2016); Supran & Oreskes (2017,2021a,b);

McKibben (2015); Bonneuil et al. (2021); Franta & Supran (2017)

Society’s Understanding & Actions Big Oil’s Understanding & Actions 

• 1960: Keeling shows increase in CO2

• 1965: Environmental Report Lyndon Johnson

• 1970s: Cooling or Warming? Warming!

• 1988: Hansen testifies before Congress

• 1988: IPCC forms

• 1992: UNFCCC

• 2015: Paris Agreement

Franta Talk

The Corporation
Franta Interview

• 1997: Kyoto Protocol signed

https://www.nature.com/articles/s41558-018-0349-9
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2018/sep/19/shell-and-exxons-secret-1980s-climate-change-warnings
https://www.tandfonline.com/doi/full/10.1080/09644016.2020.1863703
https://www.tandfonline.com/doi/full/10.1080/09644016.2021.1947636
https://www.pnas.org/content/113/1/92.abstract
https://www.nytimes.com/2017/08/22/opinion/exxon-climate-change-.html
https://www.sciencedirect.com/science/article/pii/S2590332221002335
https://www.theguardian.com/environment/2021/nov/18/the-forgotten-oil-ads-that-told-us-climate-change-was-nothing
https://www.theguardian.com/environment/2015/oct/28/imagine-if-exxon-had-told-the-truth-on-climate-change
https://www.sciencedirect.com/science/article/pii/S0959378021001655
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2017/mar/13/the-fossil-fuel-industrys-invisible-colonization-of-academia
https://www.youtube.com/watch?v=g3e_Aw1dB50
https://www.youtube.com/watch?v=zpQYsk-8dWghttps://www.youtube.com/watch?v=zpQYsk-8dWg
https://disinformationchronicle.substack.com/p/in-their-own-words-the-dirty-dozen


Fossil Fuelled Lies

Franta (2018a,b); Franta (2021a,b); Farrell (2016); Supran & Oreskes (2017,2021a,b);

McKibben (2015); Bonneuil et al. (2021); Franta & Supran (2017)

Society’s Understanding & Actions Big Oil’s Understanding & Actions 

• 1959: Edward Teller warns Big Oil• 1960: Keeling shows increase in CO2

• 1979-83: Exxon internal research programme

• 1980: API argues for tripling coal

• 1987: IPIECA Strategy meeting 
Emphasise uncertainties 
Stress the cost of action 
Focus on policies that do not threaten fossil fuels 
Insist on ‘detection before action’

• 1989-2002: Global Climate Coalition 

• 1965: Environmental Report Lyndon Johnson

• 1970s: Cooling or Warming? Warming!

• 1988: Hansen testifies before Congress

• 2000-now: Greenwashing 

• 1988: IPCC forms

• 1992: UNFCCC

• 1997: Kyoto Protocol signed

• 2015: Paris Agreement

Franta Talk

The Corporation
Franta Interview

• 1965: President of API warns Big Oil

https://www.nature.com/articles/s41558-018-0349-9
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2018/sep/19/shell-and-exxons-secret-1980s-climate-change-warnings
https://www.tandfonline.com/doi/full/10.1080/09644016.2020.1863703
https://www.tandfonline.com/doi/full/10.1080/09644016.2021.1947636
https://www.pnas.org/content/113/1/92.abstract
https://www.nytimes.com/2017/08/22/opinion/exxon-climate-change-.html
https://www.sciencedirect.com/science/article/pii/S2590332221002335
https://www.theguardian.com/environment/2021/nov/18/the-forgotten-oil-ads-that-told-us-climate-change-was-nothing
https://www.theguardian.com/environment/2015/oct/28/imagine-if-exxon-had-told-the-truth-on-climate-change
https://www.sciencedirect.com/science/article/pii/S0959378021001655
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2017/mar/13/the-fossil-fuel-industrys-invisible-colonization-of-academia
https://www.youtube.com/watch?v=g3e_Aw1dB50
https://www.youtube.com/watch?v=zpQYsk-8dWghttps://www.youtube.com/watch?v=zpQYsk-8dWg
https://disinformationchronicle.substack.com/p/in-their-own-words-the-dirty-dozen
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Hausfather (2018); Evans & Hausfather (2018)

https://www.carbonbrief.org/explainer-how-shared-socioeconomic-pathways-explore-future-climate-change
https://www.carbonbrief.org/qa-how-integrated-assessment-models-are-used-to-study-climate-change


Hausfather (2018); Evans & Hausfather (2018); Pindyck (2013); Farmer et al. (2015); Creutzig et al. (2017); Anderson & Jewell (2019); Hickel et al. (2021)

https://www.carbonbrief.org/explainer-how-shared-socioeconomic-pathways-explore-future-climate-change
https://www.carbonbrief.org/qa-how-integrated-assessment-models-are-used-to-study-climate-change
https://www.aeaweb.org/articles?id=10.1257/jel.51.3.860
https://link.springer.com/article/10.1007/s10640-015-9965-2
https://www.carbonbrief.org/guest-post-why-solar-keeps-being-underestimated
https://www.nature.com/articles/d41586-019-02744-9
https://www.nature.com/articles/s41560-021-00884-9


Integrated Assessment Models

•Based on neoclassical economics

•Rational agents, full information

•Markets work, no wasted investments, no unemployment

•Reduction in economic activity by definition a cost

•Economic growth can be decoupled from emissions (“green growth”) 

•Discount rate

•Weigh near-time costs more heavily than those in the future

•Action today is more costly than action tomorrow 

•Under-predicted the fall in the cost of renewables

•Overstated the cost of rapid decarbonisation 

•Focus on market-based solutions (e.g., carbon price)

•Focus on technological innovation such as large-scale negative emissions technology

Hausfather (2018); Evans & Hausfather (2018); Pindyck (2013); Farmer et al. (2015); Creutzig et al. (2017); Anderson & Jewell (2019); Hickel et al. (2021)

https://www.carbonbrief.org/explainer-how-shared-socioeconomic-pathways-explore-future-climate-change
https://www.carbonbrief.org/qa-how-integrated-assessment-models-are-used-to-study-climate-change
https://www.aeaweb.org/articles?id=10.1257/jel.51.3.860
https://link.springer.com/article/10.1007/s10640-015-9965-2
https://www.carbonbrief.org/guest-post-why-solar-keeps-being-underestimated
https://www.nature.com/articles/d41586-019-02744-9
https://www.nature.com/articles/s41560-021-00884-9


- Anderson & Peters (2016)

Sen & Dabi (2021)

Peters Talk
Anderson Talk

Hickman (2016)

Anderson Interview

Carbon Brief

https://www.science.org/doi/abs/10.1126/science.aah4567
https://www.oxfam.org/en/research/tightening-net-implications-net-zero-climate-targets-land-and-food-equity
https://www.youtube.com/watch?v=gBXh-BAWK40
https://www.youtube.com/watch?v=mk49vAmNoiQ
https://www.carbonbrief.org/beccs-the-story-of-climate-changes-saviour-technology
https://www.youtube.com/watch?v=97e-6-tlZy8
https://www.carbonbrief.org/explainer-10-ways-negative-emissions-could-slow-climate-change


Wiedmann et al. (2020); Haberl et al. (2020); Jackson & Victor (2019); Hickel & Kallis (2019); Hickel et al. (2021); Hickel & Hallegatte (2021)

Hickel Podcast

https://www.nature.com/articles/s41467-020-16941-y
https://www.science.org/doi/abs/10.1126/science.aay0749https://www.science.org/doi/abs/10.1126/science.aay0749
https://www.nature.com/articles/s41560-021-00884-9
https://onlinelibrary.wiley.com/doi/full/10.1111/dpr.12584
http://www.thesustainabilityagenda.com/podcast/episode-123-interview-with-economic-anthropologist-dr-jason-hickel-about-his-most-recent-book-less-is-more-how-degrowth-will-save-the-world/


Keen (2020)

Keen Podcast

Pindyck (2013)
Evans, Pidcock, & Yeo (2017)

https://www.tandfonline.com/doi/full/10.1080/14747731.2020.1807856
https://podcasts.apple.com/us/podcast/221-nordhaus-is-the-climates-worst-enemy/id1484374606?i=1000490568125
https://www.aeaweb.org/articles?id=10.1257/jel.51.3.860
https://www.carbonbrief.org/qa-social-cost-carbon
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https://www.youtube.com/watch?v=s7uOGgi3dCM


Capstick et al. (2020)

Top 1%  : > 94,000 € / year

Top 10%: > 32,800 € / year

Carbon Inequality

https://wedocs.unep.org/handle/20.500.11822/34432


Billionaire Emissions

Barros & Wilk (2021a,b)

Monbiot rant

Monbiot column
New Zealand Escape

https://theconversation.com/private-planes-mansions-and-superyachts-what-gives-billionaires-like-musk-and-abramovich-such-a-massive-carbon-footprint-152514
https://www.tandfonline.com/doi/full/10.1080/15487733.2021.1949847
https://www.doubledown.news/watch/2021/july/26/why-jeff-bezos-space-dream-is-humanitys-nightmare-george-monbiot
https://www.theguardian.com/commentisfree/2021/nov/10/extreme-wealth-polluting-climate-breakdown-rich
https://www.theguardian.com/news/2018/feb/15/why-silicon-valley-billionaires-are-prepping-for-the-apocalypse-in-new-zealand


Otto et al. (2019); Wiedmann et al. (2020); Nielsen et al. (2021)

https://www.nature.com/articles/s41558-019-0402-3
https://www.nature.com/articles/s41467-020-16941-y
https://www.nature.com/articles/s41560-021-00900-y


https://goodlife.leeds.ac.uk/Fanning et al. (2021); O’Neill et al. (2018)

https://goodlife.leeds.ac.uk/
https://www.nature.com/articles/s41893-021-00799-z.epdf?sharing_token=8_Gm1d5Z5cpYt7JQpiGLH9RgN0jAjWel9jnR3ZoTv0PBFqS1dj0Hsy99C3sXCTdz0C3eELLP0TYfVupJ0kdy5lCAd5IEbQdwOr57m6ELwGeW6O49KgPwNVV2Hkay67MqiU2ojjWFfdy55h1kadG3hT5UUHzN1eKY4-n1QYi1LCk=
https://www.nature.com/articles/s41893-018-0021-4


Hickel (2020) Anderson et al. (2020)

https://www.sciencedirect.com/science/article/pii/S2542519620301960
https://www.tandfonline.com/doi/full/10.1080/14693062.2020.1728209


 

Mittal & Bassey Event

Learning From Ladakh
Climate Reparations

https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=EnWMRR6ZCgU
https://nymag.com/intelligencer/2021/11/climate-change-reparations.html


 

International Climate 
Governance  

 
Vested Interests of the 

Fossil Fuel lndustry 
 

 Geopolitics & 
Militarism

Davos Cluster

Economics & 
Financialization  

 
Mitigation Modelling 

 
 Energy Supply System

Inequity  
 

High-Carbon Lifestyles 
 

 Social Imaginaries

Enabler Cluster Ostrich Cluster

https://www.youtube.com/watch?v=s7uOGgi3dCM


 

“I’ve been there all along, and it had taken me too long to figure out what 
was happening. I wrote the first book about [climate change] and I kept 

writing more books, articles, and having symposiums on the theory that if we 
kept piling up enough data and reason eventually the powers that be would 

get to work — why wouldn’t they? 
 

I thought that we were in an argument. And it took me too long to figure out 
that we won the argument, but that that didn’t mean anything. We won the 
argument — the science was entirely robust and clear. We were just losing 

the fight.


Because the fight wasn’t about data and reason, the fight was about 
money and power, which is what fights are always about.”

- Bill McKibben
Power Anderson Interview

https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=_dN3HRcojcg&t=650s
https://www.theguardian.com/commentisfree/2021/oct/27/climate-crisis-villains-americas-dirty-dozen
https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=lnoYIRhUqf8


 

“I’ve been there all along, and it had taken me too long to figure out what 
was happening. I wrote the first book about [climate change] and I kept 

writing more books, articles, and having symposiums on the theory that if we 
kept piling up enough data and reason eventually the powers that be would 

get to work — why wouldn’t they? 
 

I thought that we were in an argument. And it took me too long to figure out 
that we won the argument, but that that didn’t mean anything. We won the 
argument — the science was entirely robust and clear. We were just losing 

the fight.


Because the fight wasn’t about data and reason, the fight was about 
money and power, which is what fights are always about.”

- Bill McKibben
Power Anderson Interview

https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=_dN3HRcojcg&t=650s
https://www.theguardian.com/commentisfree/2021/oct/27/climate-crisis-villains-americas-dirty-dozen
https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=lnoYIRhUqf8


 

“I’ve been there all along, and it had taken me too long to figure out what 
was happening. I wrote the first book about [climate change] and I kept 

writing more books, articles, and having symposiums on the theory that if we 
kept piling up enough data and reason eventually the powers that be would 

get to work — why wouldn’t they? 
 

I thought that we were in an argument. And it took me too long to figure out 
that we won the argument, but that that didn’t mean anything. We won the 
argument — the science was entirely robust and clear. We were just losing 

the fight.


Because the fight wasn’t about data and reason, the fight was about 
money and power, which is what fights are always about.”

- Bill McKibben
Power Anderson Interview

https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=_dN3HRcojcg&t=650s
https://www.theguardian.com/commentisfree/2021/oct/27/climate-crisis-villains-americas-dirty-dozen
https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.youtube.com/watch?v=lnoYIRhUqf8


Pause



Part IV:
What Can We Do 

Today?



McKibben (2021)

https://www.theguardian.com/commentisfree/2021/oct/15/climate-crisis-cop26-bill-mckibben


Way et al. (2021); Roser (2020)

Report I; Report II
Campanale Interview

https://twitter.com/fdabl/status/1439965949420085255
https://ourworldindata.org/cheap-renewables-growth
https://carbontracker.org/reports/how-to-waste-over-half-a-trillion-dollars/
https://carbontracker.org/reports/the-skys-the-limit-solar-wind/
http://www.thesustainabilityagenda.com/podcast/episode-77-interview-with-mark-campanale-founder-of-carbon-tracker-initiative/


 

https://www.theguardian.com/environment/2021/aug/16/three-quarters-g20-earth-close-to-tipping-point-global-survey-climate-crisis


Reporting

https://www.theguardian.com/environment/2021/aug/16/three-quarters-g20-earth-close-to-tipping-point-global-survey-climate-crisis


Nielsen et al. (2021a,b,c,d)

https://www.nature.com/articles/s41560-021-00900-y
https://psyarxiv.com/w39c5
https://psycnet.apa.org/record/2020-20238-001
https://www.nature.com/articles/s41562-021-01109-5https://www.nature.com/articles/s41562-021-01109-5


• Stop or lower air travel


• Stop driving petrol cars


• Reduce your meat consumption, 
especially beef


• Talk about it!

Ivanova et al. (2020); Steinberger (2018); Foley (2020)

Carbon Footprint Reduction

https://iopscience.iop.org/article/10.1088/1748-9326/ab8589
https://jksteinberger.medium.com/an-audacious-toolkit-actions-against-climate-breakdown-part-3-i-is-for-individual-f510ee035e13
https://globalecoguy.org/a-personal-action-guide-for-the-environment-20d70fcdd840


Sarabipour et al. (2021)

• Divestment (Personal & Organizational)


• Donations to environmental organizations


• Influence through position / status

Organize lectures / workshops

High-level interventions 

(Reduce meat in cafeteria, at parties,

disincentivize flights, etc.)


….

https://www.nature.com/articles/s41562-021-01067-y


• Vote


• Talk about the climate crisis (urgency and agency)


• Contagion of low-carbon lifestyle (social norm shift)

Monbiot Interview
Stop Line 3 Documentary

Monbiot Podcast

https://www.youtube.com/watch?v=gm78X0RZNho
https://www.stopline3.org/ln3film-video
https://twitter.com/fdabl/status/1447901669803577345


• Vote


• Talk about the climate crisis (urgency and agency)


• Contagion of low-carbon lifestyle (social norm shift)

Monbiot Interview
Stop Line 3 Documentary

Monbiot Podcast

• Mobilize, mobilize, and mobilize

• Get together with other people and mobilize

https://www.youtube.com/watch?v=gm78X0RZNho
https://www.stopline3.org/ln3film-video
https://twitter.com/fdabl/status/1447901669803577345


• Vote


• Talk about the climate crisis (urgency and agency)


• Contagion of low-carbon lifestyle (social norm shift)

Monbiot Interview
Stop Line 3 Documentary

Monbiot Podcast

• Dedicate some time to change the world

https://www.youtube.com/watch?v=gm78X0RZNho
https://www.stopline3.org/ln3film-video
https://twitter.com/fdabl/status/1447901669803577345


Lenton (2019); Farmer et al. (2019); Otto et al. (2020); Hepburn et al. (2020); Winkelmann et al. (2020)



Government spending rose 10 fold from 1940 to 1945

National speed limit of 35 mph to conserve fuel, car sharing 
Manufacturing of cars, construction of new homes banned

Rationing of gasoline, meat, butter, sugar etc.

Income taxes of up to 94%

Source

https://www.theguardian.com/commentisfree/2021/oct/20/us-war-footing-1941-climate-emergency-earth-pearl-harbor


“We need a billion climate activists.”
- Peter KalmusStrategy

https://twitter.com/climatehuman/status/1315065413500166144
https://twitter.com/alexevansuk/status/1460858708544700419


We can despair and plunge into paralysis or  
we can become stubborn optimists with a  
fierce conviction that no matter how difficult, 
we must and we can rise to the challenge.

– Christiana Figueres

https://www.ted.com/talks/christiana_figueres_the_case_for_stubborn_optimism_on_climate


Pause



Part V:
Climate Action with  

En-ROADS
Interactive Part



Link

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Online Course

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0
https://learn.climateinteractive.org/course/mastering-en-roads-mid-2021


Appendix



Miscellaneous



Link

https://docs.google.com/document/d/1QfWDhjvCW8XgxHtvvHM1GlftstQzwhWDF9UCBKqSj2Q/edit?usp=sharing


IPCC AR6 WGI SPM

https://www.ipcc.ch/report/ar6/wg1/#SPM




Leaked IPCC AR6 WGIII SPM

https://scientistrebellion.com/we-leaked-the-upcoming-ipcc-report/


Leaked IPCC AR6 WGIII SPM

https://scientistrebellion.com/we-leaked-the-upcoming-ipcc-report/


Stoddard et al. (2021)

https://www.annualreviews.org/doi/abs/10.1146/annurev-environ-012220-011104


Evans (2021)

https://www.carbonbrief.org/analysis-which-countries-are-historically-responsible-for-climate-change


Evans (2021)

https://www.carbonbrief.org/analysis-which-countries-are-historically-responsible-for-climate-change


Ivanova & Wood (2020)

https://www.cambridge.org/core/journals/global-sustainability/article/unequal-distribution-of-household-carbon-footprints-in-europe-and-its-link-to-sustainability/F1ED4F705AF1C6C1FCAD477398353DC2


Gore & Alestig (2020)

https://www.oxfam.org/en/research/confronting-carbon-inequality-european-union


 Lamb (2020)

https://www.youtube.com/watch?v=s7uOGgi3dCM
https://www.carbonbrief.org/guest-post-how-discourses-of-delay-are-used-to-slow-climate-action


Hausfather (2021)

https://www.carbonbrief.org/unep-current-climate-commitments-are-weak-promises-not-yet-delivered


Hausfather (2021)

https://www.carbonbrief.org/unep-current-climate-commitments-are-weak-promises-not-yet-delivered


Hausfather (2020)

https://www.carbonbrief.org/analysis-when-might-the-world-exceed-1-5c-and-2c-of-global-warming


Hausfather (2020)

https://www.carbonbrief.org/analysis-when-might-the-world-exceed-1-5c-and-2c-of-global-warming


McSweeney & Hausfather (2018)
Philip Stier Talk
Palmer & Stevens (2019)
Voosen (2021)

https://www.carbonbrief.org/qa-how-do-climate-models-work
https://www.youtube.com/watch?v=7q2bzkl5pd0
https://www.pnas.org/content/116/49/24390
https://www.science.org/doi/abs/10.1126/science.373.6554.474


Energy Supply



Source York & Bell (2019)

https://ourworldindata.org/energy-mix
https://www.sciencedirect.com/science/article/pii/S2214629618312246


Source
On Biofuels

https://www.volker-quaschning.de/datserv/CO2-spez/index_e.php
https://insideclimatenews.org/news/17102021/biomass-wood-pellet-us-uk-subsidies/


Source 

https://www.theguardian.com/environment/2021/oct/06/fossil-fuel-industry-subsidies-of-11m-dollars-a-minute-imf-finds
https://insideclimatenews.org/news/17102021/biomass-wood-pellet-us-uk-subsidies/


Source

https://www.bankingonclimatechaos.org


Source

Source

Source

Source

Source

https://www.theguardian.com/us-news/2021/nov/17/biden-administration-gulf-of-mexico-oil-gas-drilling-leases
https://twitter.com/xr_cambridge/status/1404010271094579203
https://productiongap.org/
https://www.nature.com/articles/s41586-021-03821-8
https://productiongap.org/


Way et al. (2021); Roser (2020)

https://twitter.com/fdabl/status/1439965949420085255
https://ourworldindata.org/cheap-renewables-growth


Source; Report on Gas Campanale Interview

https://carbontracker.org/reports/how-to-waste-over-half-a-trillion-dollars/
https://carbontracker.org/reports/put-gas-on-standby/
http://www.thesustainabilityagenda.com/podcast/episode-77-interview-with-mark-campanale-founder-of-carbon-tracker-initiative/


Source Campanale Interview

https://carbontracker.org/reports/the-skys-the-limit-solar-wind/
http://www.thesustainabilityagenda.com/podcast/episode-77-interview-with-mark-campanale-founder-of-carbon-tracker-initiative/


Carbon Pricing

Green (2019, 2021)

World Bank Dashboard

Stokes & Mildenberger (2020)

https://jacobinmag.com/2019/09/carbon-pricing-green-new-deal-fossil-fuel-environment
https://iopscience.iop.org/article/10.1088/1748-9326/abdae9
https://carbonpricingdashboard.worldbank.org/
https://bostonreview.net/articles/leah-c-stokes-matto-mildenberger-tk/


Deforestation and 
Afforestation



Source

Deforestation

Deforestation in Brazil 22% increase

https://ourworldindata.org/drivers-of-deforestation
https://www.theguardian.com/environment/2021/nov/18/deforestation-in-brazils-amazon-rises-by-more-than-a-fifth-in-a-year


Source

https://www.wri.org/insights/numbers-value-tropical-forests-climate-change-equation


 

(1) Ecosystems, not tree planting campaigns, capture and store carbon

(2) Preventing ecosystem destruction is the most cost-effective natural climate solution


(3) Forests can regrow on deforested land without tree planting


(4) Tree plantations sequester less carbon, less securely, than naturally regenerated forests

(5) Tree plantations in grasslands, shrublands, and peatlands destroy biodiversity


(6) Trees can reduce water availability


(7) Trees can warm the atmosphere

(8) Perverse financial incentives lead to rushed planting and high tree mortality


(9) Tree planting threatens rural livelihoods


(10) Tree planting targets the Global South to capture emissions from the Global North

Fleischman et al. (2021) Jones (2021); Marshall (2020); Koberstein & Applegate (2019)

Afforestation

https://www.wri.org/insights/numbers-value-tropical-forests-climate-change-equation
https://twitter.com/forrestfleisch1/status/1306221445933129728
https://www.vox.com/down-to-earth/22679378/tree-planting-forest-restoration-climate-solutions
https://www.bbc.com/future/article/20200521-planting-trees-doesnt-always-help-with-climate-change
https://news.mongabay.com/2019/05/tall-and-old-or-dense-and-young-which-kind-of-forest-is-better-for-the-climate/


Technological Carbon 
Removal



Source

https://www.carbonbrief.org/explainer-10-ways-negative-emissions-could-slow-climate-change


Transport



Hausfather (2019)

https://www.carbonbrief.org/factcheck-how-electric-vehicles-help-to-tackle-climate-change


Ritchie (2020)

https://ourworldindata.org/co2-emissions-from-aviation


Graver, Rutherford, & Zheng (2020)

https://theicct.org/publications/co2-emissions-commercial-aviation-2020


Food



Caparas et al. (2021)

https://iopscience.iop.org/article/10.1088/1748-9326/ac22c1


Source

https://ourworldindata.org/environmental-impacts-of-food


Source

https://ourworldindata.org/food-emissions-carbon-budget


Source

https://ourworldindata.org/food-emissions-carbon-budget


Economics



Source

https://twitter.com/fdabl/status/1438883737807241216


PDFRaworth (2017)

https://www.exploring-economics.org/media/uploads/2021/09/15/workshop-output_policy-brief_equitable-downscaling-to-address-the-climate-crisis-with-a-focus-on-europe.pdf
https://www.goodreads.com/en/book/show/29214420-doughnut-economics


System Transformations



Launch Event

https://www.youtube.com/watch?v=OzP2otQ8dvo




 

Power

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Transport

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Transport

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Transport

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Buildings

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Industry

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Industry

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Industry

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Land Use & Coastal Zone Management

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Land Use & Coastal Zone Management

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Land Use & Coastal Zone Management

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Agriculture

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Agriculture

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Agriculture

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Technological Carbon Removal

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Finance

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Finance

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


 

Finance

https://en-roads.climateinteractive.org/scenario.html?v=21.10.0


Nielsen et al. (2021)

https://www.nature.com/articles/s41560-021-00900-y


Thank You!


