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Windmills, Kinderdijk, South Holland

Now a UNESCO World Heritage Site in the Albasserwaard region southeast of 

Rotterdam, the Kinderdijk comprises 19 windmills and three pumping stations to 

drain water from a lower polder to a reservoir to a higher polder via scoop wheels 

and then on to the River Lek at low tide.
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The  transition  to  renewable  energy  is  vital  and  fast-

paced,  but  how do  we  choose  which  technologies  to 

drive this energy transition? Everyday power generation 

is  examined from wood,  coal,  oil,  natural  gas,  hydro, 

and nuclear to biomass, solar power, wind, wave, and 

geothermal, providing the context to critically examine 

the different technologies competing in a fast-evolving 

engineering, political, and economic landscape. To what 

extent does each technology contribute to a clean, green 

infrastructure?  Examples  are  given,  including  recent 

advances in China, the United States, and Europe.

Some questions answered in The Truth About Energy

• What type of radiation is heat? • Why was James Watt’s steam engine unique? • Is all coal the 

same? • Where was the first commercial electric-generating station and who built it? • How is 

petroleum separated into components and what is the difference between petrol/gasoline and 

diesel? • How rich were John D. Rockefeller, Henry Ford, and J. Paul Getty? • What is the difference 

between conventional and unconventional oil? • How much oil is in controlled by OPEC and what is 

“peak” oil? • What is the difference between natural, enriched, weapons-grade, and depleted 

uranium? • Should we be worried about Chernobyl and Fukushima? • Where does all the nuclear 

waste go? • Why does the temperature in a tokamak need to be 10 times that of the sun’s core? • 

Who made the first functional solar cell? • What is the difference between a solar cell and a light-

emitting diode (LED)? • What is the difference between a PV and a CSP solar installation? • Where is 

the world’s largest solar farm? • Where are the world’s largest onshore and offshore wind farms? • 

When and where was the first geothermal power plant? • Is hydroelectric power green? • Why did 

Nikola Tesla originally use AC current? • Which company was the first to use computer batteries for 

cars? • What is VPP and V2G? • Can we power a house from a car? • Why is lithium salt (“white 

petroleum”) in such demand? • Will cutting down on plastic reduce petroleum use? • Can we make a 

difference to global warming from more conservation in the home? •
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https://www.cambridge.org/core/books/truth-about-energy/289877F6F8CABEF8203E1E5B7DFD9C0D


E21NS is a chronological collection of energy links from numerous global sources – over 400 

précised articles on wind, water, solar, storage, ... with links to each source.

2

http://www.johnkwhite.ie/e21/E21NS0Intro.html
http://www.johnkwhite.ie/e21/E21NS19540426NYT1.html
http://www.johnkwhite.ie/e21/E21NS1752TFI1.html
http://www.johnkwhite.ie/e21/E21NS20090405LVS1.html
http://www.johnkwhite.ie/e21/E21NS20151005BBC1.html
http://www.johnkwhite.ie/e21/E21NS20160518TG1.html
http://www.johnkwhite.ie/e21/E21NS20190329TH1.html
http://www.johnkwhite.ie/e21/E21NS20190525LT1.html
http://www.johnkwhite.ie/e21/E21NS20190506CT1.html
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http://www.johnkwhite.ie/e21/E21NS20190710FP1.html
http://www.johnkwhite.ie/e21/E21NS20191210CBC1.html
http://www.johnkwhite.ie/e21/E21NS20200312DM1.html
http://www.johnkwhite.ie/e21/E21NS20200220UT1.html
http://www.johnkwhite.ie/e21/E21NS20200814EN1.html
http://www.johnkwhite.ie/e21/E21NS20210520CD1.html
http://www.johnkwhite.ie/e21/E21NS20220120CBC1.html
http://www.johnkwhite.ie/e21/E21NS20221104PS1.html
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http://www.johnkwhite.ie/e21/E21NS20230514CBC1.html
http://www.johnkwhite.ie/e21/E21NS20240726CM1.html
http://www.johnkwhite.ie/e21/E21NS20241119EM1.html
http://www.johnkwhite.ie/e21/E21NS20240930BBC1.html
http://www.johnkwhite.ie/e21/E21NS20250429SI1.html
http://www.johnkwhite.ie/e21/E21NS20250725TBS1.html
http://www.johnkwhite.ie/e21/E21NS20250916CT1.html
http://www.johnkwhite.ie/e21/E21NS20251017g1.html


The Energy Dominoes [pdf]

Energy Intensity [pdf]
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http://www.johnkwhite.ie/downloads/JKWTalkTheTruthAboutEnergyEscueladeIdiomasGijonApril9.pdf
http://www.johnkwhite.ie/downloads/JKWTalkTheTruthAboutEnergyEscueladeIdiomasGijonApril9.pdf


Energy Quiz: 50 questions of increasing difficulty. Can you get to level 5?
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CounterPunch   Energy Articles  

Renewable Energy in the USA: Stupid is as Stupid Does,     CounterPunch  , October 30, 2025  

‘The days of stupidity’ are alive and well in the USA after the Department of the Interior cancelled a Nevada 

solar farm slated to become the world’s largest. The 185-square-mile, 6.2-GW Esmeralda 7 solar and battery 

storage installation would have powered almost two million homes, but was unceremoniously dumped 

according to President Donald Trump’s wishes as indicated in his typical Truth Social style. Not only is Trump’s 

post full of lies about energy costs, such policy is casting a dark shadow over the economic future of the USA. 

[ More ...] 

The United States Versus the World: Net-Zero, Militarism, and Donny Rotten,   CounterPunch  ,   

August 15, 2025

While much of the world fumbles over how to live in a better future, the United States is going back to the past. 

More than a standard flip-flop from one administration to the next, basic truths are being discarded in a daily 

onslaught of insults, threats, and strained logic, military spending is rising, and new-energy projects are being 

cancelled, rekindling coal, oil, and gas to keep America brown. Elsewhere, the world recoils from an 

increasingly deranged Trumpmania that sees everyone as an enemy, where ugliness is normalized, might is 

right, and fossil fuels are clean. How far back America goes is anyone’s guess.[ More ...] 

The United States Versus China: Tesla, BYD and the Trump Follies,     CounterPunch  , April 30,   

2025

Once the darling of the left for championing electric vehicles, even with a hefty $44,000-plus sticker price on a 

range of best-selling “S3XY” models, Tesla CEO Elon Musk was regularly pilloried by the right for his 

presumed eco-friendly stance and generous government loans. Back then, the Chinese carmaker BYD was 

barely a twinkle in Warren Buffet’s investment eye, but now tops Tesla at over $100 billion in annual sales 

thanks to lower prices, faster charging times, and Musk’s far-right political conversion. As consumers scramble 

to keep pace in a fast-changing and uncertain world, the fight for motor supremacy ramps up – more than the 

increased market share of 100 million cars sold each year is at stake. [ More ...] 

The End of Oil and Empire,     CounterPunch  , February 28, 2025  

In the wake of Donald Trump’s anti-environmental “Drill baby, drill” stance, now may not seem the time to 

champion a greener future, but we have no choice if we want the earth to remain habitable. Across the globe, the 

politics of oil continues causing conflict, millions of people die each year from pollution, while rising global 

temperatures devastate more and more communities. Perhaps we can look to Trump himself for the solution 

after he noted in his January 20 inaugural speech, “Sunlight is pouring over the entire world.” Yes it is – 170 

petajoules every second. More than enough to power the future. [ More ...] 

The 20 Best Energy Films: From Gritty Carbon-Spewing Potboilers to Nuclear Reactor 

Catastrophes,     CounterPunch  , August 9, 2024  

Everyone has a favorite Kubrick film, Supremes song, or baseball player – anything whose value can be judged, 

categorized, or argued about in a presumed pantheon of greats. Alas, ranked lists are hard to compile and open 

to much debate. My best may be your stinker and vice versa. Despite the difficulty, energy films would seem to 

be a worthy subject if only to help understand the science, now that a global green transition is growing by the 

day, albeit unevenly implemented across rich and poor countries. But are there enough to make a Top 20 

collection of what may be considered a dry technological subject? [ More ...] 
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https://www.counterpunch.org/2024/08/09/the-20-best-energy-films-from-gritty-carbon-spewing-potboilers-to-nuclear-reactor-catastrophes/
https://www.counterpunch.org/2024/08/09/the-20-best-energy-films-from-gritty-carbon-spewing-potboilers-to-nuclear-reactor-catastrophes/
https://www.counterpunch.org/2024/08/09/the-20-best-energy-films-from-gritty-carbon-spewing-potboilers-to-nuclear-reactor-catastrophes/
https://www.counterpunch.org/2025/02/28/the-end-of-oil-and-empire/
https://www.counterpunch.org/2025/02/28/the-end-of-oil-and-empire/
https://www.counterpunch.org/2025/04/30/the-united-states-versus-china-tesla-byd-and-the-trump-follies/
https://www.counterpunch.org/2025/04/30/the-united-states-versus-china-tesla-byd-and-the-trump-follies/
https://www.counterpunch.org/2025/08/15/the-united-states-versus-the-world-net-zero-militarism-and-donny-rotten/
https://www.counterpunch.org/2025/10/30/renewable-energy-in-the-usa-stupid-is-as-stupid-does/
https://www.counterpunch.org/2025/10/30/renewable-energy-in-the-usa-stupid-is-as-stupid-does/
https://www.counterpunch.org/author/satep4ze/


Energy is everywhere: yellow/green delivery vans, falling water in Niagara Falls, solar- and 

wind-powered roofs. Learning about energy is essential as we begin the transition from 

brown to green, from unsustainable to renewable. Here are a few photos taken over the years. 

Check out johnkwhite.ie for more photos and other energy resources.

Fly wheel governor, Kensington, London
Some cite 1776 as the start of the Industrial Revolution 

with James Watt’s invention of the general-purpose 

steam engine in Glasgow. His game-changing 

innovation was an external condenser to recycle water 

more efficiently, allowing his “fire engine” to use a 

fraction of the coal as in the earlier water pumps of 

Newcomen, Papin, and Boyle. With partner Matthew 

Bolton, they built the first great “manufactory” outside 

Birmingham and changed the world.

Incinerator/district heating, Copenhagen
Located across the harbour from Hans Christian 

Andersen’s famed Little Mermaid, Amhager Hill is a 

waste-to-energy plant and incinerator that burns solid 

waste for local district heating. The plant doubles as 

an astroturf ski hill (a.k.a. CopenHill). Most people 

visit the nearby hippy village of Freetown Christiana, 

but CopenHill is worth a visit for the views, even if 

you don’t ski. “Depending on your perspective, 

CopenHill is a novel district heating idea or a 

gimmick to hide an incinerator.”

Marie Curie’s lab office, Paris
A founder of nuclear physics with Ernest Rutherford, 

Marie Curie painstakingly separated radioactive 

polonium and radium from pitchblende (uranium ore). 

Madame Curie received 2 Nobel prizes (1903 Physics 

and 1911 Chemistry) for explaining the “faint, fairy 

light” of “radioactivity” and the chemical process of 

elemental separation. Her office has been preserved 

along with a roomful of artefacts and information 

about the early years of radium and nuclear science. 

Located beside the Pantheon, where she and her 

husband Pierre are buried, the museum is free.
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http://www.johnkwhite.ie/TheTruthAboutEnergyResources.html
http://www.johnkwhite.ie/TheTruthAboutEnergyPhotos.html
http://www.johnkwhite.ie/index.html


Solar farm, near Burgos

Photovoltaic (PV) solar farms are becoming more 

prevalent and can be seen on the roadside in numerous 

sun-kissed locales. This one was along the highway 

near Burgos in Castille-La Mancha. Concentrated solar 

power (CSP) plants aren’t as easily seen from the road, 

but I saw one from a plane window just west of 

Seville. If you want to see the majesty up close, check 

out Sanlúcar la Mayor in Google Maps Satellite mode. 

“The symmetric majesty is a wonder to behold.”

Windmills, Kinderdijk, South Holland
Now a UNESCO World Heritage Site in the 

Albasserwaard region southeast of Rotterdam, the 

Kinderdijk comprises 19 windmills and three pumping 

stations to drain water from a lower polder to a reservoir 

to a higher polder via scoop wheels and then on to the 

River Lek at low tide. If you visit, I suggest taking a boat 

from Rotterdam.

Electric van, Gijón, Asturias

Esta furgoneta es verde (This van is green). The Spanish 

post office colours are yellow and blue. One always needs a 

sense of humour when dealing with slow mail and slow 

transitions, but it is good to see they are doing their bit to 

reduce toxic exhaust pollution in our cities via electric 

vehicles and help jumpstart the revolution revolution.

“Waste isn’t waste until we waste it,” Utrecht
It wasn’t always easy to recycle. A 1955 LIFE article 

‘Throwaway Living’ sang the praises of our ultra-modern, 

disposable lifestyle, although a few people questioned the 

massive amounts of waste generated, such that recycling is 

now standard across much of the globe. Each item not 

discarded in a dump/landfill saves on the environment and 

processing costs to handle the used material, packaging, and 

garbage we discard to the tune of about 500 kg per person  

per year, roughly our own weight every 2 months.
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https://www.google.com/maps/place/Planta+Solar+10/@37.44014,-6.2795823,10297m/data=!3m1!1e3!4m6!3m5!1s0xd1219b883af9fcb:0x223e24f979534b59!8m2!3d37.4424527!4d-6.250032!16s%2Fm%2F02qyrlt?entry=ttu


LONDON: “When a man is tired of London, he is tired of life” – Samuel Johnson

1. Royal Society of London (6-9 Carlton House Terrace). Founded in 1662, the Royal Society was the world’s first scientific society, 
which evolved from an amateur congregation of neo-alchemist apothecaries and natural philosophers to an order of professional scientists 
studying and codifying natural laws through the able stewardship from 1703 to 1727 of its twelfth president, Sir Isaac Newton. Outdoor 
street lighting began along the nearby Pall Mall, the world’s first gas-lit street in 1807. Sir Humphry Davy was president from 1820 to 1827.

2. The Royal Institution of Great Britain (21 Albermarle Street). Founded in 1799, the RI is a scientific organization famous for 
research, public demonstrations, and science education. As laboratory director (1881), chemist and quintessential scientific showman 
Humphry Davy helped to popularize the wonders of emerging new science, in particular, his brilliant display of artificial “arc” lighting, 
powered by his own battery, as did his successor Michael Faraday (1825). After setting up his own “artificial sky in a tube” in the basement, 
John Tyndall (1867) noted that varying amounts of water vapor, carbon dioxide, and methane could be responsible for past ice ages.

3. Michael Faraday Statue (2 Savoy Place). Inspired by Hans Christian Ørsted’s discovery that an electric current in a wire could 
move a magnetized needle, Michael Faraday wondered if a magnet could create an electric current in a wire, so-called “induction.” Faraday 
demonstrated the principle in his lab on October 17, 1831, sharing the results a month later at the Royal Society of London.

4. The Savoy Theatre (Savoy Court). Powered by an in-house generator for a December 28, 1881, performance of Gilbert and 
Sullivan’s comic opera Patience, the Savoy Theatre was the first commercial building lit entirely by electric light. The first series of 
buildings lit by an external central power station began the following year along the nearby Holborn Viaduct by the Edison Electric 
Company.

5. Holborn Street dynamo (Holborn Viaduct) In 1884, Charles Parson designed a rotating steam-powered turbine first used with the 
Holborn Street dynamo, which generated more energy from the same amount of steam by passing it through a modified set of fans instead of 
jerkily moving a piston up and down. Parson’s insight was to make the fan blades as small as possible in a compound turbine assembly.

6. The London Metal Exchange (10 Finsbury Square). The demand for metal components in electric-vehicle and charge-storage 
batteries will continue to rise with increased electrification, such that more minerals will be mined in the next three decades than throughout 
the whole of human history, requiring hundreds of mines and doubling supplies by 2050. In 2019, the London Metal Exchange banned the 
trading of irresponsibly mined cobalt from 2022.

7. Millennium Hotel (44 Grosvenor Square). Alpha particles don’t easily penetrate the skin, but are especially dangerous when inhaled 
or ingested, for example, the poisoning of the Russian émigré Alexander Litvinenko in the Millennium Hotel, who was given tea laced with 
polonium-210, a high-intensity alpha emitter.

8. Deptford Power Station (Basevi Way, near Greenwich). Following developments in high-voltage transformers and polyphase 
induction motors, alternating current (AC) became the leading electrical power system for generators, transmission, and industrial 
applications, including Sebastian de Ferranti’s 1889 Deptford Power Station on the Thames River near Greenwich that lit the City of London 
less than 2 miles away. The station was demolished in 1993.

9. Docklands Light Railway line (DLR map). Artificial intelligence (AI) and automated vehicles (AV) are no longer science fiction. 
The Docklands Light Railway line in London has operated without drivers since it opened in 1987. The system now comprises 45 stations 
over almost 40 km of track. A driverless, narrow-gauge, electric Mail Rail system also scurried under the streets of London between 
Paddington and White Chapel for three-quarters of a century before being discontinued, conveniently bypassing above-ground congestion.

10. The London Array (outer Thames Estuary). In 2015, global offshore wind capacity was only 12 GW, including the London Array 
in the outer Thames Estuary, which accounted for 630 MW from 175, 3.6-MW turbines. The then world’s largest offshore wind farm could 
power one-quarter of all London homes at peak output.

A Natural History Museum (South Kensington), B Science Museum (South Kensington), C Institute of Physics (37 Caledonian Rd), D The 
Wellcome Collection (215 Euston Road), Museum of London Docklands (West India Quay)

Living Science: London, New York, Spain, The Netherlands
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http://www.johnkwhite.ie/TheTruthAboutEnergyLivingScienceTheNetherlands.html
http://www.johnkwhite.ie/TheTruthAboutEnergyLivingScienceSpain.html
http://www.johnkwhite.ie/TheTruthAboutEnergyLivingScienceNewYork.html
http://www.johnkwhite.ie/TheTruthAboutEnergyLivingScienceLondon.html
https://www.museumoflondon.org.uk/museum-london-docklands
https://wellcomecollection.org/
https://wellcomecollection.org/
https://www.iop.org/#gref
https://www.sciencemuseum.org.uk/home
https://www.nhm.ac.uk/
https://www.google.com/maps/place/51%C2%B038'38.0%22N+1%C2%B033'13.0%22E/@51.8371851,0.7115839,228459m/data=!3m1!1e3!4m4!3m3!8m2!3d51.6439!4d1.5536?hl=en
https://tfl.gov.uk/maps/track/dlr
https://www.google.com/maps/place/51%C2%B028'56.6%22N+0%C2%B001'13.1%22W/@51.4811178,-0.0141798,16z/data=!4m4!3m3!8m2!3d51.4824!4d-0.0203?hl=en
https://www.google.com/maps/@51.5211194,-0.0871775,3a,62.7y,274.81h,90.34t/data=!3m6!1e1!3m4!1sHe-WoZUnfA0xygm8pJRUCQ!2e0!7i16384!8i8192
https://www.google.com/maps/place/The+London+Metal+Exchange/@51.5212255,-0.0874415,15z/data=!4m6!3m5!1s0x4876034ce3a59597:0xc39b49dee8e3f602!8m2!3d51.5212255!4d-0.0874415!16zL20vMDFnbWM0?entry=ttu
https://www.google.com/maps/@51.517441,-0.1050581,3a,90y,169.45h,92.24t/data=!3m6!1e1!3m4!1s47sSqbING7P_kwXMkGUKVQ!2e0!7i16384!8i8192?hl=en
https://www.google.com/maps/@51.5103705,-0.1208296,3a,89.9y,154.2h,102.59t/data=!3m7!1e1!3m5!1sp-im8GKcCum3JdZZCedGZA!2e0!6shttps:%2F%2Fstreetviewpixels-pa.googleapis.com%2Fv1%2Fthumbnail%3Fpanoid%3Dp-im8GKcCum3JdZZCedGZA%26cb_client%3Dmaps_sv.tactile.gps%26w%3D203%26h%3D100%26yaw%3D205.76347%26pitch%3D0%26thumbfov%3D100!7i16384!8i8192
https://www.google.com/maps/@51.509818,-0.1188488,3a,23.9y,335.64h,91.26t/data=!3m6!1e1!3m4!1svA7KMcZFQiyW344ylhFq6w!2e0!7i16384!8i8192
https://www.google.com/maps/place/The+Royal+Institution/@51.5104216,-0.1475698,15z/data=!4m6!3m5!1s0x48760529f56ad46b:0x7b33932b4b6d2e1b!8m2!3d51.5099141!4d-0.1425058!16zL20vMDF4M25t?entry=ttu
https://www.google.com/maps/place/The+Royal+Society/@51.50616,-0.1325079,3a,49.8y,153.72h,91.04t/data=!3m6!1e1!3m4!1sVrPuzrLDEI6eNaE3nLvIug!2e0!7i16384!8i8192!4m12!1m5!3m4!2zNTHCsDMwJzIyLjAiTiAwwrAwNyc1Ni4wIlc!8m2!3d51.5061111!4d-0.1322222!3m5!1s0x487604d0f39c9357:0x2708d35805238260!8m2!3d51.5059347!4d-0.1323546!16s%2Fg%2F1tjy0zlp?hl=en
http://www.johnkwhite.ie/TheTruthAboutEnergyLivingScienceLondon.html


The Truth About Energy: Our Fossil-Fuel Addiction and the Transition to Renewables

Chapter 1: Called “the rock that burns” by Aristotle, coal was the first major industrial fuel, created about 300 
million years ago as heat and pressure compressed pools of decaying plant matter. Burned to generate heat to 
boil water and make steam to move a piston in a Watt “fire engine” or a giant turbine in a modern power station, 
the industrialization of manufacturing, transportation, and electric power is examined from beginnings in the 
United Kingdom to today’s increased use of coal combustion in developing countries despite the limited thermal 
efficiency and harmful combustion by-products. A transition simplifies or improves the efficiency of old ways, 
turning intellect into industry with increased capital — when both transpire, change becomes unstoppable.

Chapter 2: The great discoveries of the past two and a half centuries — the steam engine, electromagnetic 
induction, the electric power grid, the internal combustion engine, the transistor, personal computers, the 
internet — change not just the way we live, but an entire global economy. Nothing, however, created more 
change or made more millionaires than one discovery. By the early 1900s, the iron carriage had made its 
appearance on the streets of our booming cities, but a new kind of engine and a new kind of fuel would be 
needed to make a “gasmobile” run. Oil.

Chapter 3: The history of nuclear power is examined through the work of a number of pioneering physicists, 
chemists, and engineers, including Marie Curie in Paris (radiation), Ernest Rutherford, James Chadwick, and 
John Cockcroft in Cambridge (model of the nucleus), and Enrico Fermi in Rome, New York, and Chicago (the 
first nuclear reactor CP-1). Albert Einstein and Leo Szilard’s cautionary letter to Franklin Roosevelt, the 
Manhattan Project at Los Alamos that oversaw the making of the first nuclear bomb, US Admiral Hyman 
Rickover’s nuclear fleet, and the transition to electricity-generating fission power by the US, UK, and Soviet 
Union is explored. The ‘70s growth of “too cheap to meter” nuclear power is shown to be expensive, dangerous, 
and incapable of treating its own waste.

Chapter 4: Photovoltaic solar power is examined from the atomic level up, starting with solid-state electronics, 
elemental crystals, and semiconductors. The preferential doping of silicon and germanium to make p-n 
junctions, transistors, and solar batteries is explained along with the growth of the PV industry that has seen 
solar panel prices drop and uptake increase exponentially over the past 4 decades according to Swanson’s Law 
(a solar equivalent of Moore’s Law). The manufacturing of the modern solar cell, behind-the-meter installations 
(residential and commercial solar), and utility-scale solar are all discussed.

Chapter 5: The history of wind power is discussed, from pumping water that reclaimed land in the Netherlands 
in the 1600s to today’s megawatt-scale, grid-tied, electricity-generating behemoths. Installations in Denmark 
(Vindeby, Copenhagen), the US (West Texas, Wyoming, offshore Atlantic), Spain (100% wind in El Hierro), the 
UK (London Array, North Sea), and China (China’s Wind Base program is expected to reach 1 terrawatt of grid 
power by 2050) are examined as are novel horizontal-axis, vertical-axis, and vibrating turbine technologies. The 
number of onshore and offshore sites continues to increase the amount of grid-tied renewable energy year on 
year (now 10%). The problems of long-distance transmission, stranded power, and recycling are discussed.

Chapter 6: The role of the car is examined from the advent of the internal combustion engine (ICE) in the early 
1900s (Benz and Daimler in Stuttgart, Olds and Ford in Detroit) to electric vehicles (EVs) in the past 2 decades 
(GM’s EV1, Toyota’s hybrid Prius, and Tesla’s Roadster). With over 1 billion cars on the road and annual sales 
of almost 100 million, 90% run on hydrocarbon combustion, EV propulsion is changing the rules of the road. By 
2035, the sale of gasoline and diesel cars will end across Europe and other regions. Examples of electric 
propulsion are given, including cars, trucks, buses (especially China), marine transport, and airplanes, as are the 
challenges to electrify each sector (cost, range, weight, charging infrastructure). Vehicle-to-grid (V2G) 
technology, energy storage, and microgrids are all examined.

Chapter 7: Conservation, the circular economy, and the concept of “negawatts” are explained using everyday 
examples in the house, on the road, and in modern industry. Ways to save energy and money through increased 
efficiency and changed consumer habits are discussed as is the sharing economy that sees fewer cars for 
personal use. If we want more control of our daily lives, smaller-sized, scalable renewable energy allows us to 
become self-sufficient, letting us make our own decisions about our own needs. With an off-grid power setup, 
no one can tell me what to do.
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“I have not failed. I’ve just found 10,000 ways that won’t work.”                                           
— Thomas Edison

“The meek shall inherit the Earth, but not its mineral rights.” 
— J. Paul Getty

“Nothing in life is to be feared, it is only to be understood.”                                                    
— Marie Curie

“Any sufficiently advanced technology is indistinguishable from magic.” 
— Arthur C. Clarke

“If the facts don’t fit the theory, change the facts.”                                                                   
— Albert Einstein

“Science is organized knowledge. Wisdom is organized life.” 
— Immanuel Kant

“We came all this way to explore the moon, and the most important thing is that we 
discovered the Earth.” — William Anders, Apollo 8 Astronaut

“This universe is bigger than all of us. That earthrise photo gave us the sense that we live on a 
fragile planet, that we have limited resources, and that we better learn to take care of it.” 

— Apollo 8 commander Frank Borman, seeing the earth for the first time from the moon, a 
moment captured by crewmate Bill Anders in his famous earthrise picture

“We are stardust / We are golden / And we’ve got to get ourselves / Back to the garden”

— Joni Mitchell, Woodstock

“If you see a threat it’s your responsibility to sound the alarm.”

— Greta Thunberg

“President Lula called COP30 ‘the COP of truth.’ The hard truth is that we have failed to 
ensure we remain below 1.5 degrees. This is moral failure – and deadly negligence.”

— António Guterres
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