
 

An Energy Shock Summer: How Bad Will Oil 
Shortages Be?​
with Art Berman | Episode #220 

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 - Art Berman 

-​ Presentation by Art for this episode: The Hormuz Crisis: A Systems Perspective 
-​ Video inserts in this interview 
-​ Previous TGS Episodes (YouTube Playlist) 

-​ Reality Roundtable #16: The Mad Scramble for Power: Global Superpowers 
Strategies for Energy, Economics, and War 

-​ Ep #101: Shale Oil and the Slurping Sound 
-​ Ep #92: BRICS+, Strategic Petroleum Reserve & Metaphysics 
-​ Reality Roundtable #1: Electric Vehicles 
-​ Ep #54: Peak Oil – The Hedonic Adjustment 
-​ Ep #3: Oil: It Was the Best of Fuels, It Was the Worst of Fuels 

 
03:09 - Oil markets and the Iran War, Strait of Hormuz Crisis 
03:27 - Oil price fluctuations since the Iran War 
03:35 - Negotiations around a truce/ceasefire in early May 
04:28 - History of war and oil in the Middle East 
04:55 - Napoleon invasion of Russia in 1812 
05:30 - Energy blindness, Nth-order effects (System implications) 
05:57 - Ecological phase shifts, Frankly on such  
06:35 - 21 million barrels/day of oil and refined products passed through the Strait of 
Hormuz  
06:45 - U.S. consumes 20 million barrels of oil and refined products daily 
07:00 - Liquefied natural gas that passes through the Strait of Hormuz 
07:20 - Video Insert (1) Ship traffic in the Strait of Hormuz 
07:22 - Close to 0 barrels of oil are passing through the Strait of Hormuz except some 
Iranian oil 
07:40 - ~10 million barrels/day of oil is getting rerouted from Persian Gulf countries through 
pipelines 
08:15 - Video Insert (2) Middle East oil output drop since the Strait of Hormuz Crisis 
08:20 - ~11% of the global supply of oil is currently offline 
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https://www.artberman.com/about/
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/AEB-NJH-TGS-MAY-5-2026.pdf
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Art-Berman-Inserts.pdf
https://youtube.com/playlist?list=PLdc087VsWiC5mVwqTJYiIZEkfGcj2U9Cd&si=d4CLYoCml1WTJnmz
https://www.thegreatsimplification.com/episode/reality-roundtable-16
https://www.thegreatsimplification.com/episode/reality-roundtable-16
https://www.thegreatsimplification.com/episode/101-art-berman
https://www.thegreatsimplification.com/episode/92-art-berman
https://www.thegreatsimplification.com/episode/rr01-berman-michaux-prieto
https://www.thegreatsimplification.com/episode/54-arthur-berman
https://www.thegreatsimplification.com/episode/03-arthurberman
https://www.iea.org/topics/the-middle-east-and-global-energy-markets
https://en.wikipedia.org/wiki/2026_Strait_of_Hormuz_crisis
https://tradingeconomics.com/commodity/brent-crude-oil
https://apnews.com/article/iran-us-israel-china-war-may-11-2026-0e9067769efea20e9d45e3d43158ad8c
https://www.britannica.com/procon/Middle-East-conflict-explainer
https://www.brandeis.edu/crown/publications/middle-east-briefs/pdfs/1-100/meb24.pdf
https://www.britannica.com/event/French-invasion-of-Russia
https://www.youtube.com/watch?v=mVjhb8Nu1Sk
https://consilienceproject.org/development-in-progress/
https://www.sciencedirect.com/science/article/pii/S007966110400031X
https://www.thegreatsimplification.com/frankly-original/121-wide-boundary-news
https://www.eia.gov/todayinenergy/detail.php?id=65504
https://www.eia.gov/todayinenergy/detail.php?id=65504
https://www.eia.gov/tools/faqs/faq.php?id=33&t=6
https://www.eia.gov/todayinenergy/detail.php?id=65584
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Strait-of-hormuz-traffic-1.jpeg
https://www.forbes.com/sites/siladityaray/2026/03/18/iran-is-allowing-its-own-oil-and-some-ships-to-pass-through-blocked-hormuz-strait/
https://www.forbes.com/sites/siladityaray/2026/03/18/iran-is-allowing-its-own-oil-and-some-ships-to-pass-through-blocked-hormuz-strait/
https://www.aljazeera.com/economy/2026/3/27/saudi-uae-iraq-can-three-pipelines-help-oil-escape-strait-of-hormuz
https://www.aljazeera.com/economy/2026/3/27/saudi-uae-iraq-can-three-pipelines-help-oil-escape-strait-of-hormuz
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Middle-East-Output.png
https://discoveryalert.com.au/strait-hormuz-oil-supply-shock-2026-brent-crude-prices/


 

08:42 - 1970s/80s oil shock, More oil consumption since then, Economic growth since then  
10:00 - Iranian Revolution: 1978-1979 oil shock 
10:20 - Effects of Iran War on Asia, Africa, and Europe 
10:30 - Leads and lags in the oil market 
10:44 - Arrival times of the last tankers to make it through the Strait of Hormuz before the 
war 
11:20 - Oil production and reserves by country 
11:38 - California gas prices due to the Iran War, U.S. gas price increases by state 
12:05 - U.S. oil shortage projections this year 
12:40 - Western OECD Strategic Reserve drawdown 
13:33 - Analysts saying U.S. Strategic Reserves could be at 0 by end of summer:  

-​ HFI Research: (WCTW) The Oil Market Breaking Point Is Here 
-​ Giovanni Staunovo 
-​ HFI Research: Oil Math Update - The Heavyweights Are In Agreement 

15:02 - Oil tankers currently stuck inside the Strait of Hormuz 
15:15 - Abbas Araghchi 
15:35 - Logistics of getting the tanks out after the Strait of Hormuz opens 
16:45 - Middle Eastern current oil production pause and oil well shut in 
17:07 - Mines in the Strait of Hormuz and logistics of removing them 
17:30 - Tanker insurance during the Strait of Hormuz Crisis 
19:13 - Oil markets: Futures vs. Spot  
20:05 - Brent oil prices 
20:27 - Future discounting 
21:00 - Products that come from a barrel of oil (6,000+) 
21:20 - Understanding refinery margins 
21:50 - The issues with reducing oil refinery production (similar to oil well shut-in) 
23:40 - Peak oil 
24:35 - Game theory  
24:45 - Superorganism splitting in 2? 
25:20 - Oil prices going up, leading to more drilling (1970s/80s) 
25:55 - Not much oil exploration/discovery happening this century (pg 17) 
26:07 - 1990s offshore drilling boom in Gulf of Mexico, West Africa, and Brazil, Price of 
offshore drilling (pg 5) 
26:35 - Recent reserve discoveries by U.S. in Guyana and by Brazil, Namibia discoveries 
27:15 - Time it takes to bring an oil field online from time of discovery  
28:27 - AI has long been a part of oil discovery technology and won’t bring about great 
efficiency   
29:05 - Wide-boundary perspective 
30:00 - CO2 injection (Challenges and risks) 
31:13 - Risk premia 
31:30 - Project Freedom – Trump and Hegseth’s escort service through the Strait of Hormuz 
cut short 

2 

https://en.wikipedia.org/wiki/1970s_energy_crisis
https://ourworldindata.org/grapher/oil-consumption-by-country?tab=line
https://ourworldindata.org/grapher/global-gdp-over-the-long-run?time=1960..latest
https://www.federalreservehistory.org/essays/oil-shock-of-1978-79
https://thesoufancenter.org/intelbrief-2026-april-15/
https://african.business/2026/04/trade-investment/the-fallout-how-the-iran-war-is-wreaking-havoc-in-africa
https://institutdelors.eu/en/projets/iran-war-a-wake-up-call-for-europes-energy-transition/
https://www.osti.gov/etdeweb/servlets/purl/20243776
https://www.msn.com/en-us/money/markets/supply-shock-coming-as-last-oil-tankers-leaving-hormuz-before-iran-war-to-unload-in-next-few-days/ar-AA20Oky0
https://www.msn.com/en-us/money/markets/supply-shock-coming-as-last-oil-tankers-leaving-hormuz-before-iran-war-to-unload-in-next-few-days/ar-AA20Oky0
https://www.worldometers.info/oil/oil-production-by-country/
https://www.worldometers.info/oil/oil-reserves-by-country/
https://www.msn.com/en-us/news/insight/gary-shilling-warns-of-looming-us-recession-and-30-market-drop/gm-GM6AAF0936
https://gasprices.aaa.com/national-average-rises-25-cents-for-second-straight-week/
https://www.eia.gov/outlooks/steo/
https://www.ft.com/content/8ebecab1-552e-4e12-96cf-c36d738aeb2e
https://www.hfir.com/p/wctw-the-oil-market-breaking-point-eab
https://x.com/staunovo/status/2046491215906972005?s=46&t=zGOytQWu3VSfWIFlL0ByIA
https://www.hfir.com/p/oil-math-update-the-heavyweights
https://www.wsj.com/world/middle-east/iran-hormuz-sailors-ships-stranded-07f792a7
https://en.wikipedia.org/wiki/Abbas_Araghchi
https://www.aljazeera.com/news/2026/3/31/after-strait-of-hormuz-opens-turmoil-would-still-last-months-analysts-say
https://www.pbs.org/newshour/show/expert-warns-middle-east-energy-infrastructure-will-take-months-to-recover#:~:text=That%20could%20change,wells%20to%20restart.
https://www.pbs.org/newshour/world/u-s-says-its-clearing-iranian-mines-in-latest-push-to-open-the-strait-of-hormuz
https://www.marketplace.org/story/2026/04/22/how-war-insurance-works-for-ships-in-the-strait-of-hormuz
https://www.investopedia.com/ask/answers/062315/how-are-commodity-spot-prices-different-futures-prices.asp
https://tradingeconomics.com/commodity/brent-crude-oil
https://www.youtube.com/watch?v=WMEI9GIEMTU
https://www.almendron.com/tribuna/wp-content/uploads/2018/08/petro-products.pdf
https://www.macroenergy.net/oil/understanding-refinery-margins
https://www.eia.gov/petroleum/articles/refoutagesindex.php
https://en.wikipedia.org/wiki/Peak_oil
https://plato.stanford.edu/entries/game-theory/
https://youtu.be/e_4du5qkyEA?si=go8yhGrmj8ko6ZUg&t=596
https://en.wikipedia.org/wiki/1980s_oil_glut
https://iea.blob.core.windows.net/assets/9ea2076e-5a0d-4a0d-9767-a1eec20aff23/TheImplicationsofOilandGasFieldDeclineRates.pdf
https://en.wikipedia.org/wiki/Offshore_oil_and_gas_in_the_Gulf_of_Mexico_(United_States)
https://www.sciencedirect.com/science/article/abs/pii/S2214790X18300455
https://onepetro.org/SPELACP/proceedings/05LACPEC/All-05LACPEC/SPE-97381-MS/89598
https://www.eia.gov/analysis/studies/drilling/pdf/upstream.pdf
https://www.eia.gov/analysis/studies/drilling/pdf/upstream.pdf
https://www.cfr.org/articles/how-guyanas-oil-boom-will-reshape-energy-security
https://www.offshore-energy.biz/petrobras-strikes-fresh-deepwater-hydrocarbon-discovery-in-brazil/
https://africaoilgasreport.com/2026/02/in-the-news/deepwater-orange-basin-namibia-why-did-galp-energia-give-away-40-in-the-2025-discovery-of-the-year/
https://www.investopedia.com/ask/answers/061115/how-long-does-it-take-oil-and-gas-producer-go-drilling-production.asp
https://energydigital.com/top10/top-10-oil-and-gas-exploration-technologies
https://www.domesticoperating.com/blog/2026/03/27/use-of-ai-in-oil-and-gas-industry-the-hidden-truth/
https://www.domesticoperating.com/blog/2026/03/27/use-of-ai-in-oil-and-gas-industry-the-hidden-truth/
https://youtu.be/dJ745eyky6Q
https://www.netl.doe.gov/sites/default/files/netl-file/co2_eor_primer.pdf
https://www.foodandwaterwatch.org/wp-content/uploads/2024/10/Org-Letter_EPA-CO2-Injection-Wells.pdf
https://web.stanford.edu/~wfsharpe/mia/prb/mia_prb2.htm
https://thehill.com/policy/defense/5865012-trump-pauses-project-freedom/
https://thehill.com/policy/defense/5865012-trump-pauses-project-freedom/


 

31:55 - Iran attacking UAE port Fujairah 
32:40 - Iran’s ability to launch missiles and drones 
32:50 - Suspected Karg Island oil slick via satellite imagery 
33:35 - The Carbon Pulse, Possible future shapes of the Carbon Pulse, Future growth​
scenarios 
33:38 - Humanity’s metabolism (Economic Superorganism) 
35:55 - The Great Simplification, Deglobalization  
36:50 - U.S. is 50 cents away from all-time high gasoline prices 
37:00 - Global South shocks already here 
37:23 - U.S. government charts showing the U.S. setting record oil exports 
38:17 - Crude oil vs. Refined oil products 
38:32 - Video Insert (3) U.S. is a net energy exporter 
39:12 - Video Insert (4) U.S. is mostly a net exporter of natural gas liquids 
39:25 - Not all forms of energy are equal 
40:02 - Video Insert (5) U.S. crude oil imports vs. exports 
40:12 - Oil has the highest energy density and is the easiest to move around physically  
40:52 - Emissions from burning oil 
41:07 - Correlation with oil usage and increase in global wealth 
42:20 - U.S. decrease in oil imports and increase in oil exports in last few decades 
42:45 - U.S. exports lighter crude and imports heavier crude 
43:02 - U.S. Act that lifted the previous ban on exporting crude oil​
43:39 - Shale oil boom in 2010s 
43:59 - Light crude oil  
44:05 - Not all oil is the same – Middle East oil is the sweet spot between light/heavy and 
sweet/sour 
44:55 - Video Insert (6) Different Kinds of Oil Infographic 
45:20 - In the 1940s/50s, the U.S. was largely oil independent because mainly using 
gasoline 
45:33 - The rise of diesel usage 
46:01 - Propeller plane vs. Jet plane 
47:03 - Nate’s Four horsemen of the 2020s 
48:01 - “Complex refinery”, U.S. can mainly refine heavy crude  
48:24 - Refining tower and how oil is refined into different products 
48:50 - Bitumen, Hydrocoking 
50:05 - Diesel can’t come from only light oil 
50:22 - In 2024, 62% of all U.S. crude imports came from Canada, including 75% of all 
heavy crude imports 
50:35 - Current U.S.-Canada relations  
50:54 - Diesel is the main energy source of the economy we have today (More info) 
51:20 - Ships, trains, trucks, and agricultural and mining equipment do not have scalable 
renewable substitutes, There Is No “Next Economy” 
52:12 - East Asia already feeling the effects of less oil on the market 
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https://www.reuters.com/world/middle-east/uaes-fujairah-says-fire-breaks-out-petroleum-complex-after-iranian-drone-attack-2026-05-04/
https://thesoufancenter.org/intelbrief-2026-april-6/
https://www.reuters.com/world/middle-east/suspected-oil-spill-seen-satellite-images-near-irans-kharg-island-export-hub-2026-05-08/
https://read.realityblind.world/view/975731937/260/
https://youtu.be/BjG7a58Y0Ig?si=IJfNIZy7v7dB0xtj
https://youtu.be/hyhz4q-5NKA?si=gG76GC8MC3X2MfxG
https://youtu.be/hyhz4q-5NKA?si=gG76GC8MC3X2MfxG
https://www.sciencedirect.com/science/article/pii/S0959378017313031
https://www.sciencedirect.com/science/article/pii/S0921800919310067
https://youtu.be/-xr9rIQxwj4?feature=shared
https://en.wikipedia.org/wiki/Deglobalization
https://inspenet.com/en/news/gasoline-prices-in-the-us-exceeds-4-50/
https://www.bu.edu/gdp/2026/03/23/rising-oil-prices-and-developing-country-debt-the-next-shock-is-already-here/
https://www.energy.gov/state-american-energy-promises-made-promises-kept
https://www.eia.gov/tools/faqs/faq.php?id=40&t=6
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Screenshot-2026-05-07-at-3.59.32-PM-1.png
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/net-exporter-of-ngl-1.png
https://www.artberman.com/blog/maximum-power-minimum-awareness/
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/import_export-1.png
https://drexel.edu/~/media/Files/greatworks/pdf_sum10/WK8_Layton_EnergyDensities.ashx
https://understand-energy.stanford.edu/energy-resources/fossil-fuel-energy/oil
https://ourworldindata.org/emissions-by-fuel
https://www.hks.harvard.edu/centers/mrcbg/publications/awp/awp164
https://www.visualcapitalist.com/america-oil-reversal-net-exporter-chart/
https://www.eia.gov/todayinenergy/detail.php?id=54199
https://miratechcorp.com/content-hub/emissions-monitor/u-s-lifts-40-year-old-oil-export-ban/
https://ballotpedia.org/Energy_Policy_and_Conservation_Act_of_1975
https://en.wikipedia.org/wiki/2010s_oil_glut
https://kimray.com/training/types-crude-oil-heavy-vs-light-sweet-vs-sour-and-tan-count
https://www.artberman.com/blog/america-has-plenty-of-oil-just-not-the-right-kind/#:~:text=Figure%204.%20Not%20all%20oil%20is%20the%20same.%0ASource%3A%20Labyrinth%20Consulting%20Services%2C%20Inc.
https://www.artberman.com/blog/america-has-plenty-of-oil-just-not-the-right-kind/#:~:text=Figure%204.%20Not%20all%20oil%20is%20the%20same.%0ASource%3A%20Labyrinth%20Consulting%20Services%2C%20Inc.
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/right-kind-of-oil-1.png
https://engelsbergideas.com/notebook/the-roots-of-americas-oil-anxiety/
https://engelsbergideas.com/notebook/the-roots-of-americas-oil-anxiety/
https://www.chevron.com/-/media/chevron/operations/documents/diesel-fuel-tech-review.pdf
https://calaero.edu/aeronautics/propeller-versus-jet-propulsion/
https://www.youtube.com/watch?v=GocuMZX3hIs&t=1103s
https://rbnenergy.com/daily-posts/blog/complex-refining-101
https://www.afpm.org/newsroom/blog/whats-difference-between-heavy-and-light-crude-oils-and-why-do-american-refineries
https://nsrp.vn/latest-article/distillation-tower/
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2018/market-snapshot-how-does-refinery-turn-crude-oil-into-products-like-gasoline-diesel.html
https://en.wikipedia.org/wiki/Bitumen
https://eureka.patsnap.com/patent-CN1990830B
https://www.artberman.com/blog/energy-aware-4-the-devil-is-in-the-diesel/
https://www.api.org/energy-insights/charts-analysis/us-primarily-imports-heavy-crude-oils
https://www.api.org/energy-insights/charts-analysis/us-primarily-imports-heavy-crude-oils
https://en.wikipedia.org/wiki/Canada%E2%80%93United_States_relations#:~:text=Justin%20Trudeau%20and%20Donald%20Trump%20(January%202025%20%E2%80%93%20March%202025)
https://youtu.be/Id6W4mTPlKA?si=nM_QnBWyZb5u7-as
https://thehonestsorcerer.substack.com/p/the-electrification-of-road-transport
https://www.resilience.org/stories/2017-05-08/when-trucks-stop-running/
https://www.resilience.org/stories/2017-05-08/when-trucks-stop-running/
https://thehonestsorcerer.substack.com/p/there-is-no-next-economy
https://econbrowser.com/archives/2026/04/the-oil-shock-in-east-asia


 

52:31 - Spot price for diesel in Singapore 
52:53 - 42 gallons in a barrel of oil 
57:18 - Rory Johnston (TGS Episode: #218) 
57:21 - Strait of Hormuz Crisis has caused  ~1 billion barrels of oil production loss 
57:37 - Video Insert (7) Scenario Comparisons 
58:13 - Probability distributions and Error bands 
59:40: - Upcoming Trump-Xi 2026 Summit 
1:00:20 - Kpler: What if Iran maintains control? 
1:00:55 - Video Insert (8) Kpler graph on Hormuz traffic 
1:02:20 - Valclav Smil four pillar of civilization: cement, steel, plastics, ammonia 
1:02:45 - Video Insert (9) Steel and cement are declining, fertilizer is flat, plastics below 
peak 
1:03:53 - Smil’s analysis on such – Substantia 
1:04:25 - Economic growth correlates with cement and steel stocks 
1:04:47 - Cars are made up of mostly steel and plastic 
1:05:13 - Medical industry is one of the leading consumers of plastic 
1:05:28 - Can’t support 8.5 billion humans without fertilizer 
1:06:00 - Renewables termed as “Rebuildables” 
1:06:05 - Materials, Cost, and Lifespan of renewable energy systems 
1:07:30 - Critical minerals needed for renewable energy systems, China’s control over some 
of those minerals 
1:08:10 - Recent Wide Boundary News Frankly on Boundary Waters mining 
1:08:40 - Quetico Provincial Park mining 
1:09:33 - Superorganism 
1:10:13 - How the Hormuz crisis is driving a biofuels boom 
1:10:34 - AI and energy demand, Hyperscaler capex and capacity surge, Data centers and 
electric grid (U.S.) 
1:10:45 - U.S. electricity supply has grown, but the dispatchable amount has fallen 
1:11:33 - Renewable energy is not dispatchable 
1:11:58 - Video Insert (10) U.S. dispatchable electricity has fallen since 2007 
1:12:15 - U.S. coal production has steeply declined, Trump has overseen larger coal decline 
than any other U.S. president 
1:12:45 - Emissions and Health effects of coal 
1:13:53 - Data centers are looking natural gas and batteries and nuclear as energy sources 
1:14:13 - Natural gas turbines are in short supply 
1:14:15 - Using jet engines as electricity turbines, EIA: Electricity generating potential from 
retired military aircraft 
1:15:04 - Interconnection queues and starting an electric power plant 
1:16:28 - Power vs. Energy, TGS Episode highlighting such 
1:17:21 - Maximum Power Principle (More info) as a guide for a sustainable future 
1:19:20 - Money, debt, and biophysical claims, Reality Blind chapter: Energy and Money 
1:19:55 - 1930s: The Great Depression 
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https://www.globalpetrolprices.com/Singapore/diesel_prices/
https://petroleumservicecompany.com/blog/oil-barrel-42-gallon-breakdown/?srsltid=AfmBOor6-EKYq8TCWVT5KSmKjkU-xoeOCrtrgrfLWwJLqr3wzju5QoUh
https://www.commoditycontext.com/about#:~:text=Who%20is%20Rory%20Johnston%3F
https://www.thegreatsimplification.com/episode/218-rory-johnston
https://finance.yahoo.com/sectors/energy/articles/shells-ceo-says-oil-market-195000746.html
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Scenarios-1.png
https://en.wikipedia.org/wiki/Probability_distribution
https://en.wikipedia.org/wiki/Error_bar
https://www.theguardian.com/world/2026/may/12/the-big-questions-hanging-over-the-trump-xi-meeting-in-china
https://www.kpler.com/blog/the-illusion-of-reopening-what-if-iran-maintains-control
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Kpler.png
https://time.com/6175734/reliance-on-fossil-fuels/
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Four-Pillars-1.png
https://www.thegreatsimplification.com/wp-content/uploads/2026/05/Four-Pillars-1.png
https://vaclavsmil.com/wp-content/uploads/2020/01/Substantia.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC12475013/
https://www.carparts.com/blog/what-materials-are-cars-usually-made-of/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7068768/
https://ifdc.org/2024/10/16/how-fertilizers-feed-the-world/
https://read.realityblind.world/view/975731937/285/
https://www.usgs.gov/media/images/critical-mineral-commodities-renewable-energy
https://en.wikipedia.org/wiki/Cost_of_electricity_by_source
https://www.vinci.com/en/emag/what-happens-afterwards-lifecycle-renewable-energy-facilities
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.usni.org/securing-critical-mineral-supply-chain#:~:text=Absent%20a%20discovery,and%20rare%20earths.
https://www.usni.org/securing-critical-mineral-supply-chain#:~:text=Absent%20a%20discovery,and%20rare%20earths.
https://www.thegreatsimplification.com/frankly-original/141-wide-boundary-news-5-8-26
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