The Great Simplificati®n

Why Each American Lives Like a 40-Ton Whalle:
Power, Overshoot, and Climate
with Tad Patzek | Episode 219

Show Notes and Links to Learn More

The TGS team puts together these brief references and show notes for the learning and
convenience of our listeners. However, most of the points made in episodes hold more
nuance than one link can address, and we encourage you to dig deeper into any of these
topics and come to your own informed conclusions.

00:00 - Tad Patzek, Works, Blog: Life Itself, Books:

- Tad's recent book referenced in the episode: Thermal Power and Climate Change: A
Data-Driven Analysis of Cause and Effect

- Drilling Down: The Gulf Qil Debacle and Qur Energy Dilemma (with Joseph Tainter)

Insert in video interview: Energy and Material Flows

03:15 - Pimentel and Patzek ethanol production paper
03:45 - Thermal Power and Climate Change: A Data-Driven Analysis of Cause and Effect

04:37 - Energy vs. Power
04:50 - Climate change, Overpopulation, etc. comes from surplus energy available to

humanity
05:01 - Human energy output is ~100 watts and the brain consumes ~20 of those watts
05:19 - Average American ~10,000 watts of continuous power (More info on pg 6)

05:55 - 40-ton sperm whale metabolic equivalent (More info on Tad’s blog)
08:20 - Advanced societies are those with surplus power

08:54 - Collapse of Complex Societies

09:07 - Joseph Tainter (TGS Episode), Drilling Down (Patzek and Tainter)

10:00 - Roman Empire geographical area

10:25 - English In trial Revolution an

11:15 - England as dependent on coal in 1800s as the U.S. was dependent of fossil fuels in
2010

11:37 - Exosomatic energy (More info)
11:50 - Power output difference between fossil fuels and renewables (see pg 4)

12:03 - Renewables better termed “Rebuildables”

12:30 - Dispatchable vs. non-dispatchable power

13:15 - Fossil amoeba / Economics for the Future: Beyond the Superorganism
13:23 - Insert in video interview: Energy and Material Flows

13:50 - Coal, oil, and natural gas (80—-85% of global primary power



https://www.kaust.edu.sa/en/study/faculty/tadeusz-patzek
https://scholar.google.com/citations?user=JHk7dtgAAAAJ&hl=en&oi=sra
https://patzek-lifeitself.blogspot.com/
https://eartharxiv.org/repository/view/10865/
https://eartharxiv.org/repository/view/10865/
https://link.springer.com/book/10.1007/978-1-4419-7677-2
https://www.thegreatsimplification.com/wp-content/uploads/2026/04/EnergyMaterialFlows-scaled.png
https://pubmed.ncbi.nlm.nih.gov/17193735/
https://eartharxiv.org/repository/view/10865/
https://energyeducation.ca/encyclopedia/Energy_vs_power
https://science.nasa.gov/climate-change/
https://en.wikipedia.org/wiki/Human_overpopulation
https://read.realityblind.world/view/975731937/185/
https://read.realityblind.world/view/975731937/185/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2816633/
https://ourworldindata.org/grapher/per-capita-energy-use
https://drexel.edu/~/media/Files/greatworks/pdf_sum10/WK8_Layton_EnergyDensities.ashx
https://www.researchgate.net/profile/Dawn-Noren/post/Energetic-and-resource-requirements-for-sperm-whales/attachment/59d6540479197b80779abb88/AS%3A520063159463936%401501004127118/download/Lockyer+1981+estimates+of+growth+and+ewergy+budget+for+the+sperm+whale.pdf
https://patzek-lifeitself.blogspot.com/2011/03/energy-flow-and-metabolism-of-societies.html
https://sk.sagepub.com/book/mono/global-change-ecosystems-sustainability/chpt/9-central-role-surplus-energy-human-development-a
https://www.sustainable.soltechdesigns.com/Joseph-A-Tainter-The-collapse-of-complex-societies.pdf
https://en.wikipedia.org/wiki/Joseph_Tainter
https://www.thegreatsimplification.com/episode/27-joe-tainter
https://link.springer.com/book/10.1007/978-1-4419-7677-2
https://en.wikipedia.org/wiki/Roman_Empire
https://www.bbc.co.uk/bitesize/articles/zpfy3j6#zqx6hcw
https://ourworldindata.org/death-uk-coal#:~:text=tonnes%20or%20less.-,Coal%20production%20and%20imports%20in%20the%20United%20Kingdom,-Coal%20production%20and
https://ourworldindata.org/grapher/energy-consumption-by-source-and-country?country=~USA
https://ourworldindata.org/grapher/energy-consumption-by-source-and-country?country=~USA
http://www.ejolt.org/2012/12/human-energy-use-endosomatic-exosomatic/
https://read.realityblind.world/view/975731937/166/
https://drexel.edu/~/media/Files/greatworks/pdf_sum10/WK8_Layton_EnergyDensities.ashx
https://read.realityblind.world/view/975731937/285/
https://www.pcienergysolutions.com/2024/05/01/understanding-the-differences-between-non-dispatchable-and-dispatchable-generation/
https://www.sciencedirect.com/science/article/pii/S0921800919310067
https://www.thegreatsimplification.com/wp-content/uploads/2026/04/EnergyMaterialFlows-scaled.png
https://ourworldindata.org/fossil-fuels
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14:26 - Global primary power (~15-18 terawatts

15:11 - 19 Terawatt economy, Energy consumption by source
15:21 - Photosynthesis as a planetary power flow

16:07 - Human appropriation of net primary production (HANPP)

16:30 - Agriculture efficiency in sequestering solar light

16:59 - Solar photovoltaic efficiency
17:10 - The cost and lifespan of renewable energy components

17:34 - Electricity as the purest form of energy
17:54 - Global electricity generation (~3.4 terawatts), By source
18:25 - Thermal power sources (coal, natural gas, nuclear

18:40 - Hydropower

20:37 - Energy blindness

21:55 - Number 1 material flux in human economy: Global freshwater withdrawals (~4,000
km3/yr

23:00 - Irrigation uses 70-75% of total freshwater usage

23:17 - Conflict in the Middle East - Iran War 2026

23:26 - Gulf Cooperation Council (GCC)

23:41 - Seawater desalination in the Middle East, Amount of desalinated in Middle East per
year

24:32 - Escalation in the Middle East since recording date: March 12, 2026

24:52 - Global food biomass (~10-12 Gt/yr)

25:17 - Sand, gravel, cement, and steel (~50 Gt/yr)

25:47 - Concrete and global infrastructure
26:44 - Chinese policymakers are majority engineers/scientists, while the U.S. politicians
are majority lawyers

27:59 - Every enerqy transition has been additive, not subtractive
28:39 - Renewable enerqy infrastructur ilt on fossil f

29:35 - Mining infrastructure behind renewables

29:44 - Fragile food supply chains

30:14 - Enerqgy inputs to food you eat before it arrives at the grocer
30:34 - Aquifer depletion, Other factors that can limit water supply

31:25 - Economics as a claim on future physical production, We think finance systems
substitute physical reality

33:15 - Technology increases efficiency, but increases throughput even more (Jevons
paradox)

33:36 - Human economic superorganism paper (Hagens)

34:03 - Ecological overshoot

34:22 - Carrying capacity

35:10 - Human overpopulation, TGS Episodes on such: #136, #9

35:25 - Current climate breakdown is a direct conseguence of human overshoot

35:47 - Ecological overshoot scaling with the cube of primary power

35:55 - |=PAT equation (Ehrlich and Holdren)
37:03 - William E. Rees (TGS Episode), Our Ecological Footprint



https://science.howstuffworks.com/environmental/green-science/world-power-consumption.htm
https://en.wikipedia.org/wiki/World_energy_supply_and_consumption#:~:text=The%202021%20world%20total%20energy%20production%20of%2014%2C800%20MToe%20corresponds%20to%20a%20little%20over%20172%20PWh%20/%20year%2C%20or%20about%2019.6%20TW%20of%20power%20generation.
https://ourworldindata.org/grapher/global-energy-substitution
https://www.interesjournals.org/articles/the-miracle-of-photosynthesis-how-plants-power-the-planet.pdf
https://www.annualreviews.org/content/journals/10.1146/annurev-environ-121912-094620
https://www.nature.com/articles/s43016-024-01039-1
https://en.wikipedia.org/wiki/Solar-cell_efficiency
https://en.wikipedia.org/wiki/Cost_of_electricity_by_source
https://www.vinci.com/en/emag/what-happens-afterwards-lifecycle-renewable-energy-facilities
https://en.wikipedia.org/wiki/Electricity
https://www.iea.org/reports/electricity-2024
https://ourworldindata.org/electricity-mix
https://www.eia.gov/energyexplained/electricity/electricity-in-the-us.php
https://www.iea.org/energy-system/renewables/hydroelectricity
https://www.thegreatsimplification.com/frankly-original/frankly-03-energy-blindness
https://ourworldindata.org/water-use-stress
https://ourworldindata.org/water-use-stress
https://ourworldindata.org/water-use-stress
https://en.wikipedia.org/wiki/2026_Iran_war
https://en.wikipedia.org/wiki/Gulf_Cooperation_Council
https://www.nature.com/articles/s41545-026-00554-x
https://en.wikipedia.org/wiki/Desalination_by_country
https://en.wikipedia.org/wiki/Desalination_by_country
https://en.wikipedia.org/wiki/2026_Iran_war#:~:text=Third%20week%20(14%E2%80%9320%20March)
https://www.fao.org/statistics/highlights-archive/highlights-detail/greenhouse-gas-emissions-from-agrifood-systems.-global--regional-and-country-trends--2000-2022/en
https://becausenetzero.substack.com/p/the-emission-titans-steel-aluminum
https://gccassociation.org/concretefuture/cement-concrete-around-the-world/
https://www.npr.org/2025/09/20/g-s1-89568/china-us-lawyers-vs-engineers-dan-wang-book
https://www.npr.org/2025/09/20/g-s1-89568/china-us-lawyers-vs-engineers-dan-wang-book
https://ourworldindata.org/energy-production-consumption
https://www.canadaaction.ca/how-fossil-fuels-make-renewables-and-nuclear-possible
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/executive-summary
https://www.postcarbon.org/great-unraveling/great-unraveling-food/
https://www.arc2020.eu/wp-content/uploads/2019/09/Bradford_The-Future-Is-Rural_2019_compressed.pdf
https://www.usgs.gov/water-science-school/science/groundwater-decline-and-depletion
https://www.worldwildlife.org/our-work/freshwater/water-scarcity/
https://read.realityblind.world/view/975731937/211/
https://www.thegreatsimplification.com/frankly-original/115-inflation-deflation-and-simplification
https://www.thegreatsimplification.com/frankly-original/115-inflation-deflation-and-simplification
https://www.sandvik.coromant.com/en-us/manufacturing-wellness/take-a-holistic-perspective/how-efficiency-boosts-throughput-and-output
https://en.wikipedia.org/wiki/Jevons_paradox
https://en.wikipedia.org/wiki/Jevons_paradox
https://www.sciencedirect.com/science/article/pii/S0921800919310067
https://en.wikipedia.org/wiki/Ecological_overshoot
https://en.wikipedia.org/wiki/Carrying_capacity
https://en.wikipedia.org/wiki/Human_overpopulation
https://www.thegreatsimplification.com/episode/136-corey-bradshaw
https://www.thegreatsimplification.com/episode/09-paul-ehrlich
https://www.biologicaldiversity.org/programs/population_and_sustainability/climate/
https://en.wikipedia.org/wiki/Ecological_overshoot
https://en.wikipedia.org/wiki/I_%3D_PAT
https://www.resilience.org/resilience-author/william-rees/
https://www.thegreatsimplification.com/episode/53-william-rees
https://faculty.washington.edu/stevehar/footprint.pdf
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37:24 - Eree enerqgy (Gibbs) vs. Non-free energy aka heat

37:45 - Laws of thermodynamics
38:10 - Ore grade and concentration of free energy

38:35 - We use the best resources first and only once

38:45 - 70% of primary power rejected as waste heat when using fossil fuels to generate
electricity

39:29 - Climat

39:59 - Climate change intensifies extremes, Climate change and the water cycle, Climate
extremes: intensification of frequency and magnitude

41:10 - Statistics of extremes (Appendix D in Tad’s book on pg 325)

41:38 - Gaussian / bell curve, Fat-tailed distributions

42:25 - Climate impacts on global agriculture

42:44 - Ocean warming and Overfishing disrupt fisheries, Coral reef die-off, TGS Episodes
on such: #197, #179

42:57 - Fish is a primary protein source for hundreds of millions of people

43:10 - Freshwater storage in snowpacks and glaciers, Rapid melting in spring causes water
shortages in summer and fall
43:45 - Himalayan glacial melt lakes and rivers drying up

45:00 - Solar insolation ~240 W/m?, Balanced by outgoing infrared radiation

45:45 - Earth's energy imbalance (~1 W/m?)

46:55 - Energy imbalance totals ~300-500 terawatts (20x human econom

47:40 - Nine planetary boundaries, Johan Rockstrém (TGS Episode)

48:32 - Paul and Anne Ehrlich role in planetary boundaries framework development (Paul
Ehrlich TGS Episode)

49:10 - Habitat degradation globally

49:30 - Aquifer depletion

49:48 - Nitrogen and phosphorus cycles overwhelmed because of fertilizers

50:08 - Gulf of Mexico dead zone

50:23 - Ocean acidification

50:38 - Atmospheric aerosol loading

50:53 - Stratospheric ozone depletion, Why we need the ozone layer
51:40 - Climate breakdown and cumulative CO, emissions

52:10 - Atmospheric CO: at ~430 ppm and projections

53:19 - Tad’s scenarios vs. IPCC RCP scenarios (pg 145)

53:40 - Economic collapse is a matter of time

54:18 - Climate change and monsoon patterns, El nifios, and AMOC
55:20 - Land warms ~2x faster than ocean

55:49 - Current Gulf of Mexico temperature anomaly

56:04 - Recent Los Angeles heat wave

56:19 - Oceans absorb ~90% of excess planetary heat
57:04 - Earth's albedo declining, Albedo definition

57:45 - Green house gases (GHGs)



https://en.wikipedia.org/wiki/Gibbs_free_energy
https://en.wikipedia.org/wiki/Waste_heat
https://en.wikipedia.org/wiki/Laws_of_thermodynamics
https://www.usgs.gov/publications/ore-grade-metal-production-and-energy
https://read.realityblind.world/view/975731937/229/
https://www.eia.gov/todayinenergy/detail.php?id=44436
https://www.eia.gov/todayinenergy/detail.php?id=44436
https://science.nasa.gov/climate-change/evidence/
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world/
https://scied.ucar.edu/learning-zone/climate-change-impacts/water-cycle-climate-change
https://www.ipcc.ch/report/ar6/wg1/chapter/chapter-11/
https://www.ipcc.ch/report/ar6/wg1/chapter/chapter-11/
https://www.annualreviews.org/content/journals/10.1146/annurev-statistics-010814-020133
https://eartharxiv.org/repository/view/10865/
https://en.wikipedia.org/wiki/Normal_distribution
https://en.wikipedia.org/wiki/Fat-tailed_distribution
https://www.nature.com/articles/s43016-021-00400-y
https://www.noaa.gov/news/ongoing-marine-heat-waves-in-us-waters-explained
https://ourworldindata.org/fish-and-overfishing
https://earth.org/global-coral-reefs-face-widespread-death-as-warming-planet-pushes-system-beyond-what-it-can-cope-with/
https://www.thegreatsimplification.com/episode/197-ove-hoegh-guldberg
https://www.thegreatsimplification.com/episode/179-malin-pinsky
https://www.msc.org/media-centre/press-releases/press-release/world-missing-out-on-nutrition-for-72-million-due-to-overfishing
https://watercalculator.org/footprint/importance-mountain-snowpack-water/
https://www.usgs.gov/faqs/how-much-earths-water-stored-glaciers
https://www.preventionweb.net/news/earlier-snowpack-melt-west-could-bring-summer-water-scarcity
https://www.preventionweb.net/news/earlier-snowpack-melt-west-could-bring-summer-water-scarcity
https://www.conservation.org/news/news-spotlight-melting-himalayan-glaciers-raise-dangers-downstream
https://earthobservatory.nasa.gov/features/EnergyBalance
https://ceres.larc.nasa.gov/images/Earth_Energy_Budget_Educator_Guide_and_Resources.pdf
https://science.nasa.gov/earth/earth-observatory/earths-energy-out-of-balance-5453/
https://en.wikipedia.org/wiki/Earth%27s_energy_budget#:~:text=The%20growth%20in%20Earth%27s%20energy%20imbalance%20from%20satellite%20and%20in%20situ%20measurements%20(2005%E2%80%932019).%20A%20rate%20of%20%2B1.0%C2%A0W/m2%20summed%20over%20the%20planet%27s%20surface%20equates%20to%20a%20continuous%20heat%20uptake%20of%20about%20500%C2%A0terawatts%20(~0.3%25%20of%20the%20incident%20solar%20radiation).%5B24%5D%5B47%5D
https://www.stockholmresilience.org/research/planetary-boundaries.html
https://www.pik-potsdam.de/members/johanro
https://www.thegreatsimplification.com/episode/134-johan-rockstrom
https://www.heinzawards.org/pages/paul-anne-ehrlich
https://mahb.stanford.edu/wp-content/uploads/2012/08/2009_EhrlichPB-REVISIT-1.pdf
https://www.thegreatsimplification.com/episode/09-paul-ehrlich
https://www.thegreatsimplification.com/episode/09-paul-ehrlich
https://www.unep.org/gef/focal-areas/biodiversity/our-work/habitat-and-species-loss
https://earth.org/depleted-aquifers-causes-effects-and-solutions/
https://www.uaex.uada.edu/publications/pdf/FSA-2148.pdf
https://planetaryhealthalliance.org/themes/nutrient-overloading-and-cycling/
https://oceanservice.noaa.gov/hazards/hypoxia/
https://oceanservice.noaa.gov/facts/acidification.html
https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-planetary-boundaries/atmospheric-aerosol-loading.html
https://ozone.unep.org/science/assessment/sap
https://ourworldindata.org/ozone-layer-context
https://news.climate.columbia.edu/2021/02/25/carbon-dioxide-cause-global-warming/
https://www.iea.org/reports/global-energy-review-2025/co2-emissions
https://www.co2.earth/daily-co2
https://www.co2.earth/23-co2-future
https://eartharxiv.org/repository/view/10865/
https://read.realityblind.world/view/388478403/126/
https://eesm.science.energy.gov/research-highlights/global-warming-linked-monsoon-precipitation-extremes
https://www.imperial.ac.uk/grantham/publications/climate-change-faqs/what-is-el-nino/
https://interactive.carbonbrief.org/amoc-explainer/index.html
https://climate.mit.edu/ask-mit/which-parts-planet-are-warming-fastest-and-why
https://www.facebook.com/mikesweatherpage/posts/been-watching-the-gulf-and-water-temp-anomalies-not-too-long-ago-we-had-a-bunch-/1473934720756527/
https://ktla.com/weather/los-angeles-heat-records-august-weather/
https://science.nasa.gov/earth/explore/earth-indicators/ocean-warming/
https://www.science.org/doi/10.1126/science.adq7280
https://en.wikipedia.org/wiki/Albedo
https://en.wikipedia.org/wiki/Greenhouse_gas
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58:04 - IMO 2020 low-sulfur fuel regulations for ships and cloud loss (therefore albedo
loss)

58:29 - Dimethyl sulfide (DMS) and cloud condensation nuclei
58:30 - Small ocean life is producing less DMS, therefore cloud loss (CLAW hypothesis)

59:09 - Global heating and Arctic and Antarctic sea ice loss and reflectivity
1:00:35 - Home insurance withdrawing from climate-exposed markets
1:01:00 - Rising f ri from climate-disrupt ricultur

1:01:55 - Grid failure under heat load / EV charging

1:02:00 - Climate change and infrastructure damage

1:02:20 - Germany's infrastructure ranking decline

1:03:56 - Rebuilding transportation around public transit

1:04:26 - Reducing beef and other meat consumption

1:05:41 - Logistic growth curve thought experiment (Tad’s book example in chapter 6, pg
14)

1:05:50 - Humans are not rational beings, Cognitive biases (More info)

1:06:00 - 1650-1920 population growth, Baby boom
1:06:51 - Life expectancy: 32 rs (19 vs. 72 rs (2022

1:07:38 - World GDP per capita, 1820 to 2022

1:08:50 - Enerqy slaves / fossil fuel labor equivalents

1:10:23 - Techno-optimism

1:12:05 - Al and energy demand, Al and efficiency, Tad’'s book chapter on Al (pg 13)

1:13:11 - Al used by elites to obtain political power
1:14:10 - Just-in-time supply chains as single points of failure

1:15:46 - Embodied energy and materials going into Al-systems
1:16:00 - Al data centers consume 100-300 MW of electricity each and are affecting

electricity utilities/grids

1:16:37 - Centralization of decision-making by Al

1:19:04 - Managed decarbonization transition

1:19:39 - Degrowth / absolute economic output decline

1:20:34 - Turbulent transition: resource competition and climate migration
1:21:30 - Fragmentation: geopolitical tensions and wars

1:22:37 - Nuclear fusion as a cornucopian promise
1:24:04 - Napa County agricultural and water reform

1:28:31 - Learn science for free online

1:29:05 - Human ability for abstract/fanciful thinking, False dichotomy
1:29:31 - Practical manual skills and making things

1:32:12 - Human inability to plan far in the future & Time blindness (More info), Deep time
1:33:07 - Free hyperlinked PDF of Tad's the book



https://www.imo.org/en/MediaCentre/HotTopics/Pages/Sulphur-2020.aspx
https://phys.org/news/2024-05-sulfur-content-shipping-fuel-maritime.html
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GB006969
https://www.nsf.gov/news/ocean-life-helps-produce-clouds-existing-clouds
https://en.wikipedia.org/wiki/CLAW_hypothesis
https://science.nasa.gov/earth/explore/earth-indicators/global-temperature/
https://earth.gsfc.nasa.gov/cryo/data/current-state-sea-ice-cover
https://www.americanprogress.org/article/managing-the-climate-change-fueled-property-insurance-crisis/
https://www.climatecentral.org/climate-matters/climate-change-and-food-prices
https://sustainabilitymag.com/news/climate-change-how-heatwaves-are-affecting-power-grids
https://www.energy.gov/sites/default/files/2024-10/Congressional%20Report%20EV%20Grid%20Impacts.pdf
https://www.nature.com/articles/s41598-024-64606-3
https://data360.worldbank.org/en/dataset/WEF_GCI
https://www.itdp.org/what-we-do/public-transport/
https://www.wri.org/research/shifting-diets-sustainable-food-future
https://en.wikipedia.org/wiki/Logistic_function
https://eartharxiv.org/repository/view/10865/
https://eartharxiv.org/repository/view/10865/
https://www.psychologytoday.com/us/blog/darwins-subterranean-world/201911/are-humans-rational
https://read.realityblind.world/view/975731937/80/
https://en.wikipedia.org/wiki/List_of_cognitive_biases
https://en.wikipedia.org/wiki/Estimates_of_historical_world_population
https://ourworldindata.org/baby-boom-seven-charts
https://ourworldindata.org/grapher/life-expectancy?country=~OWID_WRL
https://ourworldindata.org/grapher/gdp-per-capita-maddison-project-database?tab=line&country=~OWID_WRL
https://read.realityblind.world/view/975731937/185/
https://link.springer.com/article/10.1007/s13347-022-00555-x
https://www.iea.org/reports/energy-and-ai
https://www.ibm.com/think/insights/how-does-ai-improve-efficiency
https://eartharxiv.org/repository/view/10865/
https://www.kcl.ac.uk/weaponising-ai
https://newsroom.ibm.com/blog-supply-chains-were-built-to-be-efficient-they-were-also-built-to-break
https://www.iea.org/reports/energy-and-ai/energy-demand-from-ai
https://www.usgs.gov/media/images/key-minerals-data-centers-infographic
https://carboncredits.com/ai-data-centers-power-crisis-massive-energy-demand-threatens-emissions-targets-and-latest-delays-signal-market-shift/
https://stateimpactcenter.org/insights/data-centers-straining-the-grid-and-your-wallet
https://stateimpactcenter.org/insights/data-centers-straining-the-grid-and-your-wallet
https://www.sciencedirect.com/science/article/pii/S0019850123001931
https://www.iea.org/reports/net-zero-roadmap-a-global-pathway-to-keep-the-15-0c-goal-in-reach
https://en.wikipedia.org/wiki/Degrowth
https://peacekeeping.un.org/en/conflict-and-natural-resources
https://earth.org/climate-migration-a-multidimensional-challenge-requiring-global-action/
https://www.visionofhumanity.org/the-great-fragmentation-driving-conflict-world-peace-plummets/
https://e360.yale.edu/features/the_promise_of_fusion_energy_miracle_or_mirage
https://www.dpf-law.com/articles/significant-changes-proposed-to-napa-county-water-availability-analysis-public-comment-period-open-until-may-26-2026
https://www.khanacademy.org/science
https://read.realityblind.world/view/975731937/68/
https://en.wikipedia.org/wiki/False_dilemma
https://www.instructables.com/
https://www.psychologytoday.com/us/blog/shut-up-and-listen/201806/humans-cant-plan-long-term-and-heres-why
https://read.realityblind.world/view/975731937/96/
https://en.wikipedia.org/wiki/Hyperbolic_discounting
https://read.realityblind.world/view/975731937/24/
https://eartharxiv.org/repository/view/10865/

	Why Each American Lives Like a 40-Ton Whale: Power, Overshoot, and Climate​with Tad Patzek | Episode 219 
	Show Notes and Links to Learn More 


