The Great Simplificati®n

The Optimization Trap: Why Too Much Efficiency
Makes Us Fragile
with Olivier Hamant | Episode 230

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 - QOlivier Hamant (Works & Books), INRAE Research Director, ENS de Lyon,

Laboratoire de Reproduction et Développement des Plantes,
Olivier's featured works:

- livier's 3-part presentation series “From performance to r tness”
- Oliver's 60 page Manifesto: Antidote to the cult of performance. Robustness from
nature

- Oliver's book translated in English
- An article on incoherence: Is incoherence required for sustainability?

- An article on suboptimality: How humans may co-exist with Earth? The case for
suboptimal systems

- Short scientific tribunes:
- Learning from Nature
- Debunking the idea of biological optimisation: quantitative biology to the
rescue
- Plant scientists can’t ignore Jevons paradox anymore
- Plants show us the light

- Impact factor: Playing a number on you

03:06 - Nate's How to Think About the Future Frankly Series (recent work on robustness)
03:30 - Efficiency, Specialization, Systemic robustness vs. performance

04:33 - The Great Simplification, Over-optimization

04:53 - Performance = efficacy plus efficiency, Robustness and viability in biological
systems

06:01 - Society obsessed with performance: Key performance indicators, Made possible by
fossil fuels

06:42 - Qualities that create robustness: Symbiosis, Diversity, Redundancy
07:19 - Charles Perrow, Normal Accidents, System accidents

08:09 - Ecological niche, Parasitism, Reductive evolution

08:50 - Stress test (Biological stress)

09:40 - Brittle systems

09:58 - *Homo sapiens over ~300,000 years, Cooperative hunting, Neolithic Revolution,
Agricultural Revolution, Sedentism, Renaissance plantations, Colonialism, Mechanization of

agriculture



https://www.ens-lyon.fr/en/research/honors-and-awards/olivier-hamant-biologist-rdp
https://scholar.google.com/citations?user=926jvtUAAAAJ&hl=fr
https://www.goodreads.com/author/list/6651575.Olivier_Hamant
https://www.inrae.fr/en/news/two-erc-grants-olivier-hamants-team-study-shape-acquisition-plants
https://www.ens-lyon.fr/en/indexation/affiliated-structures-and-partners/laboratoire-de-reproduction-et-developpement-des-plantes-rdp
https://www.ens-lyon.fr/en/indexation/affiliated-structures-and-partners/laboratoire-de-reproduction-et-developpement-des-plantes-rdp
https://www.youtube.com/playlist?list=PLy95kO20JEyv6hXiiM0dqfe73neN61ic7
https://tracts.gallimard.fr/products/tracts-n-50-antidote-to-the-cult-of-performance-robustness-of-nature?variant=45755025490186
https://tracts.gallimard.fr/products/tracts-n-50-antidote-to-the-cult-of-performance-robustness-of-nature?variant=45755025490186
https://www.routledge.com/The-Benefits-of-Imperfection-Biology-Society-and-Beyond/Hamant/p/book/9781032832203
https://journals.sagepub.com/doi/10.1177/20530196241249680
https://www.sciencedirect.com/science/article/pii/S2213305420300114
https://www.sciencedirect.com/science/article/pii/S2213305420300114
https://greattransition.org/gti-forum/anthropocene-hamant/
https://www.cambridge.org/core/journals/quantitative-plant-biology/article/debunking-the-idea-of-biological-optimisation-quantitative-biology-to-the-rescue/BA4405E41C009B01887A2740FDB94F64
https://www.cambridge.org/core/journals/quantitative-plant-biology/article/debunking-the-idea-of-biological-optimisation-quantitative-biology-to-the-rescue/BA4405E41C009B01887A2740FDB94F64
https://www.nature.com/articles/s41477-020-0722-3
https://www.cell.com/trends/plant-science/abstract/S1360-1385(20)30335-6?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS1360138520303356%3Fshowall%3Dtrue
https://www.cambridge.org/core/journals/quantitative-plant-biology/article/impact-factor-playing-a-number-on-you/7D2593532A3DE696C89F9F1FE8E6AA28
https://youtube.com/playlist?list=PLdc087VsWiC44EVBfmfJdXRYTmE9TNAKs&si=zzpft8tORiKQqUu_
https://en.wikipedia.org/wiki/Efficiency
https://www.britannica.com/topic/specialization-economics
https://ecoledesponts.fr/en/news-events/living-changing-world-robustness-vs-performance-olivier-hamant
https://www.thegreatsimplification.com/
https://www.pnas.org/doi/10.1073/pnas.2415139122
https://dailyscience.be/16/02/2026/pour-olivier-hamant-la-performance-nous-fragilise-la-robustesse-nous-sauvera/
https://www.nature.com/articles/nrg1471
https://www.nature.com/articles/nrg1471
https://en.wikipedia.org/wiki/Performance_indicator
https://read.realityblind.world/view/975731937/133/
https://read.realityblind.world/view/975731937/133/
https://en.wikipedia.org/wiki/Symbiosis
https://www.nature.com/scitable/knowledge/library/biodiversity-and-ecosystem-stability-17059965/
https://en.wikipedia.org/wiki/Redundancy_(engineering)
https://en.wikipedia.org/wiki/Charles_Perrow
https://press.princeton.edu/books/paperback/9780691004129/normal-accidents
https://en.wikipedia.org/wiki/System_accident
https://en.wikipedia.org/wiki/Ecological_niche
https://en.wikipedia.org/wiki/Parasitism
https://en.wikipedia.org/wiki/Reductive_evolution
https://en.wikipedia.org/wiki/Stress_testing
https://en.wikipedia.org/wiki/Stress_(biology)
https://en.wikipedia.org/wiki/Brittle_system
https://humanorigins.si.edu/research/whats-hot-human-origins/our-species-arose-least-300000-years-ago
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cooperative-hunting
https://en.wikipedia.org/wiki/Neolithic_Revolution
https://en.wikipedia.org/wiki/Agricultural_revolution
https://en.wikipedia.org/wiki/Sedentism
https://www.worldhistory.org/article/1784/sugar--the-rise-of-the-plantation-system/
https://en.wikipedia.org/wiki/Colonialism
https://en.wikipedia.org/wiki/Mechanised_agriculture
https://en.wikipedia.org/wiki/Mechanised_agriculture
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11:15 - Charles Darwin, On the Origin of Species, Adaptability rather than adaptedness
12:36 - Multi-level selection, E.O. Wilson, David Sloan Wilson (The Great Simplification Ep
56)

13:1 - Sharks as robust generalists, Orchid-pollinator coevolution, Ecological specialization
13:33 - Planetary boundaries, Global heating, 2026 European heat waves, The Bottlenecks
of the 2Ist Century

14:20 - Monoculture & fraqility, Forest pathogens
15:32 - Car dependency

16:25 - Software monoculture and cyberattack risk
17:03 - Spandrel
17:41 - Post-World War Il robustness (1945-1948): Social Security, Universal Declaration of

Human Rights, [JUCN
18:09 - Energy surplus

18:44 - The Carbon Pulse, Possible future shapes of the Carbon Pulse, Future growth
scenarios
18:53 - Risk homeostasis, Two-factor authentication and reduced vigilance

19:40 - *World population of 8.2 billion
21.09 - Three turning points: Neolithic, Renaissance, Industrial Revolution

22:10 - Nutrient-poor oceans, Marine species interaction networks, Determinants of
community structure in the global plankton interactome
22:36 - Wide-boundary perspective (Frankly on such)

22:50 - Lions rest 16 to 20 hours a day
23:25 - Burnout, Ecosystem collapse, Sexual selection, Status, Relative fithess

24:10 - Neqgative externalities

24:21 - Improvisation, Sight-reading a score, Free jazz
26:00 - Agroecology

26:15 - Legume nitrogen fixation instead of fertilizer, Crop diversity to reduce pesticides,
Soil organic matter instead of irrigation

26:48 - Anthony Barnosky, *Animal biomass up sevenfold in recent centuries, Haber-Bosch
process, Corn and soybeans as livestock feed
28:00 - Fertile Crescent, Spread of the Neolithic crop package, Agroforestry

28:38 - Farm labour requirements without fossil inputs (more info)
29:21 - Right to repair, Growth of organic farmland in Europe

30:40 - Power vs. Eneragy, The Great Simplification Ep highlighting such

32:44 - Lithium mining, Mineral requirements for clean energy transitions, Saving the
machine instead of life, Nature-based solutions (The Great Simplification Ep highlighting

such)
33:28 - Declining net energy, Energy return on investment, Air conditioning masking heat
waves

34:40 - Jean-Marc Jancovici on efficiency, sobriété, and poverty, Sufficiency
35:34 - Rebound effect, Low-cost airlines, Ultra-fast fashion

Lo YRRV EICL IS A ORI B (/o Ccneralzcd Jevons Paradox and the [uture of

). Backfire effect, the Economic Superorganism (Frankly #97)



https://www.britannica.com/biography/Charles-Darwin
https://darwin-online.org.uk/EditorialIntroductions/Chancellor_vanWyhe_Origin1st.html
https://adaptedness.com/adaptability-vs-adaptedness/
https://www.frontiersin.org/journals/ecology-and-evolution/articles/10.3389/fevo.2026.1752597/full
https://en.wikipedia.org/wiki/E._O._Wilson
https://davidsloanwilson.world/
https://www.thegreatsimplification.com/episode/56-david-sloan-wilson
https://www.thegreatsimplification.com/episode/56-david-sloan-wilson
https://www.nhm.ac.uk/discover/shark-evolution-a-450-million-year-timeline.html
https://www.sciencedirect.com/science/article/abs/pii/S1674205225001406
https://www.sciencedirect.com/science/article/abs/pii/S0022519319302140
https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-planetary-boundaries.html
https://science.nasa.gov/earth/explore/earth-indicators/global-temperature/
https://en.wikipedia.org/wiki/2026_European_heatwaves
https://read.realityblind.world/view/388478403/i
https://read.realityblind.world/view/388478403/i
https://www.earthday.org/one-crop-to-rule-them-all-the-hidden-dangers-of-monoculture-farming/
https://academic.oup.com/forestry/article/88/1/41/2756078
https://en.wikipedia.org/wiki/Car_dependency
https://en.wikipedia.org/wiki/Monoculture_(computer_science)
https://en.wikipedia.org/wiki/Spandrel_(biology)
https://www.oerproject.com/OER-Materials/OER-Media/HTML-Articles/Origins/Unit9/International-Institutions
https://www.securite-sociale.fr/la-secu-cest-quoi/histoire/les-grandes-dates
https://www.un.org/en/about-us/universal-declaration-of-human-rights
https://www.un.org/en/about-us/universal-declaration-of-human-rights
https://iucn.org/about-iucn/history
https://www.sciencedirect.com/science/article/pii/S0301421513003856
https://read.realityblind.world/view/975731937/272/
https://youtu.be/BjG7a58Y0Ig
https://youtu.be/hyhz4q-5NKA
https://youtu.be/hyhz4q-5NKA
https://www.sciencedirect.com/science/article/abs/pii/0376634989900217
https://www.salon.com/2024/09/06/the-fallibility-of-two-factor-authentication-is-your-money-really-safe/
https://www.un.org/en/UN-projects-world-population-to-peak-within-this-century
https://en.wikipedia.org/wiki/Neolithic_Revolution
https://www.britannica.com/event/Renaissance
https://www.britannica.com/event/Industrial-Revolution
https://science.nasa.gov/earth/ocean-nutrient-stress/
https://www.nature.com/articles/s41559-019-0950-y
https://www.science.org/doi/10.1126/science.1262073
https://www.science.org/doi/10.1126/science.1262073
https://read.realityblind.world/view/975731937/20/
https://www.thegreatsimplification.com/frankly-original/65-and-then-what-using-wide-boundary-lenses
https://biologyinsights.com/how-often-do-lions-sleep-and-why-do-they-rest-so-much/
https://www.who.int/news/item/28-05-2019-burn-out-an-occupational-phenomenon-international-classification-of-diseases
https://en.wikipedia.org/wiki/Ecosystem_collapse
https://pmc.ncbi.nlm.nih.gov/articles/PMC8528540/
https://www.britannica.com/topic/social-status
https://www.biologyonline.com/dictionary/relative-fitness
https://www.britannica.com/topic/negative-externality
https://www.britannica.com/art/improvisation-music
https://en.wikipedia.org/wiki/Sight-reading
https://en.wikipedia.org/wiki/Free_jazz
https://agroecology-coalition.org/what-is-agroecology/
https://colostate.pressbooks.pub/cropsciencefieldtour/part/chapter-4-legumes/
https://www.sciencedirect.com/science/article/abs/pii/S0048969721052335
https://ask.ifas.ufl.edu/publication/SS661
https://tonybarnosky.org/our-services
https://www.nature.com/articles/s41467-025-63888-z
https://www.tunley-environmental.com/en/insights/the-process-that-feeds-our-population-is-unsustainable
https://www.tunley-environmental.com/en/insights/the-process-that-feeds-our-population-is-unsustainable
https://www.fb.org/market-intel/crops-feed-livestock-power-exports-fuel-the-economy
https://en.wikipedia.org/wiki/Fertile_Crescent
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0268482
https://www.usda.gov/forestry/agroforestry/agroforestry-frequently-asked-questions
https://link.springer.com/article/10.1007/s10460-025-10796-z
https://onlinelibrary.wiley.com/doi/full/10.1111/1746-692X.12366
https://www.britannica.com/topic/right-to-repair
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Developments_in_organic_farming
https://energyeducation.ca/encyclopedia/Energy_vs_power
https://www.thegreatsimplification.com/episode/219-tad-patzek
https://www.nature.com/articles/s43017-022-00387-5
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.thegreatsimplification.com/frankly-original/120-the-creature-in-the-machine
https://www.thegreatsimplification.com/frankly-original/120-the-creature-in-the-machine
https://iucn.org/our-work/nature-based-solutions
https://www.thegreatsimplification.com/episode/222-brett-kencairn
https://www.thegreatsimplification.com/episode/222-brett-kencairn
https://www.iea.org/reports/the-implications-of-oil-and-gas-field-decline-rates
https://en.wikipedia.org/wiki/Energy_return_on_investment
https://www.iea.org/reports/energy-efficiency-2024/how-can-energy-efficiency-alleviate-rising-heatwave-driven-electricity-demand
https://www.iea.org/reports/energy-efficiency-2024/how-can-energy-efficiency-alleviate-rising-heatwave-driven-electricity-demand
https://www.thegreatsimplification.com/episode/jean-marc-jancovici-sobriete-vs-poverty-preparing-for-a-new-cultural-paradigm
https://www.sciencespo.fr/chair-sustainable-development/news/sufficiency-and-not-only-efficiency-as-part-of-climate-mitigation-policies-to-foster-the-fulfillment-of-the-objectives-set-by-the-paris-agreement/
https://en.wikipedia.org/wiki/Rebound_effect_(conservation)
https://www.derbysoft.com/resources/blog/how-low-cost-carriers-changed-the-economics-of-air-travel/
https://www.globalplasticaction.org/resources/publications/when-%E2%80%98sustainable%E2%80%99-fashion-backfires-on-the-environment/067ea5ebf1ef7d08a078db264b93179ff96d4093
https://en.wikipedia.org/wiki/Jevons_paradox#:~:text=In%20economics%2C%20the%20Jevons%20paradox,rises%20due%20to%20increasing%20demand.
https://www.imf.org/-/media/files/publications/wp/2026/english/wpiea2026157-source-pdf.pdf
https://www.imf.org/-/media/files/publications/wp/2026/english/wpiea2026157-source-pdf.pdf
https://daily.jstor.org/the-backfire-effect/
https://www.sciencedirect.com/science/article/pii/S0921800919310067
https://www.thegreatsimplification.com/frankly-original/97-the-superorganism-in-7-minutes
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36:52 - Norman Borlaug, Land sparing vs. land sharing, Palm oil deforestation, Soy-driven
deforestation

38:38 - Kogi people of Colombia

40:25 - Evolutionary mismatch, Sharing economy, Functionality economy
41:27 - E.O. Wilson referenced quote: The Superorganism

43:45 - Commons vs. Patents

44:10 - Calls for the commons in France

44:47 - Stalinism, Extractivism, Income inequality in the USSR and the U.S. 1950s-1970s,
1970s oil shocks

45:52 - Robustness as a third way between growth and degrowth, Degrowth

46:40 - Ecological overshoot, Ecosystem services
4719 - Sea level rise, Amphibious architecture

48:24 - Risk society
49:25 - Flexible design in buildings, Design for disassembly

50:53 - Repair Café, COVID-era reallocation of streets and public space
51:55 - Four determinants of robustness:

e R ndan

+ Heterogeneity

+ Link to the living (biophilia)

* Deep link to the local territory
53:39 - Nate's series How to Think About the Future: (Part 2), Decision-making under deep

uncertainty
54:45 - Active minority, Serge Moscovici on minority influence

55:28 - Silent majority, Sun Tzu, The Art of War, Go (board game)

55:51 - Flocks of birds qguided from the periphery, Collective animal behaviour, Nonviolent
resistance

56:16 - Polycrisis

57:26 - *Human brain size has decreased since the Neolithic, Luke Kemp, Lootable
agricultural surplus, Goliath's Curse (The Great Simplification appearances: #194, #153)

58:16 - Reduction of the human jaw

59:05 - Dental caries and the shift to agriculture, Dietary diversity of hunter-gatherers

59:55 - Baseload power
1:00:33 - Néo-Loco solar bakery, Solar oven

1:01:12 - Sourdough fermentation

1:02:04 - Bread prices and the invasion of Ukraine

1:02:27 - Sustainability as a frame

1:03:08 - Homo sapiens as wise ape, Intelligence as adaptability

1:03:44 - Al in service of performance and extraction, Energy and water footprint of Al, Al as
a_ machine to de-learn, Cognitive offloading

1:04:22 - Deskilling

1:04:50 - Serendipity

1:05:48 - Homogenization of thought by Al
1:06:44 - The human predicament



https://www.nobelprize.org/prizes/peace/1970/borlaug/biographical/
https://academic.oup.com/pnasnexus/article/4/9/pgaf251/8245250
https://ourworldindata.org/palm-oil
https://www.wwf.org.uk/articles/soy-story-deforestation-and-habitat-loss
https://www.wwf.org.uk/articles/soy-story-deforestation-and-habitat-loss
https://en.wikipedia.org/wiki/Kogi_people
https://en.wikipedia.org/wiki/Evolutionary_mismatch
https://en.wikipedia.org/wiki/Sharing_economy
https://www.belgium.be/en/economy/sustainable_development/sustainable_economy/innovative_economic_models/functionality_economy
https://www.psychologytoday.com/us/blog/homo-consumericus/201101/communismsocialism-great-idea-wrong-species-e-o-wilson
https://s3.amazonaws.com/arena-attachments/600990/b755d438a9c620ddcfea4d82799b77e0.pdf
https://guides.bpl.org/intellectualproperty/home
https://labo.societenumerique.gouv.fr/fr/articles/quest-ce-quun-appel-%C3%A0-communs-retour-sur-linitiative-innovante-de-lademe/
https://www.britannica.com/topic/Stalinism
https://en.wikipedia.org/wiki/Extractivism
https://wid.world/country/ussr/
https://www.minneapolisfed.org/institute/working-papers-institute/iwp9.pdf
https://en.wikipedia.org/wiki/1970s_energy_crisis
https://stm.cairn.info/la-troisieme-voie-du-vivant--9782738157294?lang=fr
https://www.weforum.org/stories/economic-growth/what-is-degrowth-economics-climate-change
https://en.wikipedia.org/wiki/Ecological_overshoot
https://www.ipbes.net/glossary/ecosystem-services
https://sealevel.nasa.gov/
https://climate-adapt.eea.europa.eu/en/metadata/adaptation-options/floating-and-amphibious-housing
https://en.wikipedia.org/wiki/Risk_society
https://www.raconteur.net/design-innovation/can-flexible-design-future-proof-our-infrastructure
https://www.archdaily.com/943366/a-guide-to-design-for-disassembly
https://www.repaircafe.org/en/
https://urbanland.uli.org/sustainability/confronting-covid-19-tactical-urbanism-and-other-approaches-to-repurposing-space-and-boosting-equity
https://en.wikipedia.org/wiki/Functional_redundancy
https://academic.oup.com/reference/62344/reference-article-abstract/554373003
https://www.britannica.com/science/biophilia-hypothesis
https://www.encyclopedia.com/people/literature-and-arts/english-canadian-literature-biographies/bioregionalism
https://youtube.com/playlist?list=PLdc087VsWiC44EVBfmfJdXRYTmE9TNAKs&si=NUh40jv5H2ALbwcv
https://www.thegreatsimplification.com/frankly-original/139-how-to-think-about-the-future-part-2
https://toolkit.climate.gov/course-lesson/decision-making-under-deep-uncertainty
https://toolkit.climate.gov/course-lesson/decision-making-under-deep-uncertainty
https://www.simplypsychology.org/minority-influence.html
https://en.wikipedia.org/wiki/Serge_Moscovici
https://en.wikipedia.org/wiki/Minority_influence
https://en.wikipedia.org/wiki/Silent_majority
https://www.worldhistory.org/Sun-Tzu/
https://www.britannica.com/topic/The-Art-of-War-by-Sunzi
https://www.newworldencyclopedia.org/entry/Go_(board_game)
https://royalsocietypublishing.org/doi/10.1098/rsif.2015.0319
https://en.wikipedia.org/wiki/Collective_animal_behavior
https://news.harvard.edu/gazette/story/2019/02/why-nonviolent-resistance-beats-violent-force-in-effecting-social-political-change/
https://news.harvard.edu/gazette/story/2019/02/why-nonviolent-resistance-beats-violent-force-in-effecting-social-political-change/
https://cascadeinstitute.org/polycrisis/
https://www.frontiersin.org/news/2021/10/22/when-and-why-did-human-brains-decrease-in-size-3000-years-ago-new-study-may-have-found-clues-within-ants
https://www.cser.ac.uk/team/luke-kemp/
https://www.theguardian.com/environment/2025/aug/02/self-termination-history-and-future-of-societal-collapse
https://www.theguardian.com/environment/2025/aug/02/self-termination-history-and-future-of-societal-collapse
https://www.penguinrandomhouse.com/books/691357/goliaths-curse-by-luke-kemp/
https://www.thegreatsimplification.com/episode/194-luke-kemp
https://www.thegreatsimplification.com/episode/153-luke-kemp
https://en.wikipedia.org/wiki/Human_jaw_shrinkage
https://www.cambridge.org/core/journals/european-journal-of-archaeology/article/abs/dental-health-and-the-transition-to-agriculture-in-prehistoric-ukraine-a-study-of-dental-caries/C5D4F5E80F36D70377E9489B78AB39D2
https://sites.harvard.edu/aspr/2024/01/23/dietary-variation-among-hunter-gatherer-groups/
https://energyeducation.ca/encyclopedia/Baseload_power
https://neoloco.fr/
https://en.wikipedia.org/wiki/Solar_cooker
https://www.sciencedirect.com/science/article/pii/S0924224420307202
https://www.consilium.europa.eu/en/infographics/how-the-russian-invasion-of-ukraine-has-further-aggravated-the-global-food-crisis/
https://www.un.org/esa/sustdev/csd/csd15/media/backgrounder_brundtland.pdf
https://www.dictionary.com/browse/homo-sapiens
https://www.cambridge.org/core/books/abs/adaptive-intelligence/intelligence-as-the-broad-ability-to-adapt-to-the-environment/C22637E2C75E2B3E7BED7FDE9338630F
https://anatomyof.ai/
https://www.iea.org/reports/energy-and-ai
https://arxiv.org/abs/2506.08872
https://arxiv.org/abs/2506.08872
https://en.wikipedia.org/wiki/Cognitive_offloading
https://pmc.ncbi.nlm.nih.gov/articles/PMC12909220/
https://en.wikipedia.org/wiki/Serendipity
https://www.sciencedirect.com/science/article/pii/S294988212500091X
https://mahb.stanford.edu/wp-content/uploads/2012/02/2012_PRE_AHE_Solving-Human-Predictiment.pdf
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1:07:19 - Three principles from living systems:

o Circularity

» Cooperation
* Robustness

1:07:45 - Nuclear waste as non-circular, Circular bioeconomy

1:08:18 - Cooperation after disaster (A Paradise Built in Hell)

1:09:10 - Ultrasociality
1:09:46 - Entreprise a impact, Impact as a military term

1:10:33 - Impact investing, Trustpilot, Trust emerging from uncertainty

1:15:14 - Robustness learning communities in France, Belgium, and Quebec
1:15:36 - Robustness in French local government, Centre des Jeunes Dirigeants and their
response

1:16:16 - Antidote to the cult of performance (in English)

1:17:04 - Robustness vs. resilience, Nassim Nicholas Taleb, Antifragile
1:18:05 - Viability theory, Japan's post-Fukushima resilience policy

1:19:06 - Early specialization and burnout in young athletes

1:19:32 - Polymaths and generalists, Range

1:20:28 - Outdoor and nature-based learning

1:21:14 - Permaculture, Soil carbon sequestration

1:22:12 - 2027 French presidential election

1:22:35 - "The Opposite"

1:23:02 - Joy
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https://en.wikipedia.org/wiki/A_Paradise_Built_in_Hell
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https://www.fooledbyrandomness.com/nntbio.htm
https://en.wikipedia.org/wiki/Antifragile_(book)
https://en.wikipedia.org/wiki/Viability_theory
https://www.reconstruction.go.jp/english/
https://pubmed.ncbi.nlm.nih.gov/26502420/
https://en.wikipedia.org/wiki/Polymath
https://en.wikipedia.org/wiki/Generalist
https://davidepstein.com/range/
https://en.wikipedia.org/wiki/Outdoor_education
https://en.wikipedia.org/wiki/Permaculture
https://en.wikipedia.org/wiki/Soil_carbon_sequestration
https://en.wikipedia.org/wiki/2027_French_presidential_election
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https://en.wikipedia.org/wiki/Joy
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