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Working Harder and Smarter
Or why more energy + software = progress
Packy McCormick · 2022-09-12
Welcome to the 9,080 newly Not Boring people 🤯 who have joined us since the last post I wrote in August — I need to take breaks more often! If you haven’t subscribed, join 152,217 smart, curious folks by subscribing here: 


Today’s Not Boring is brought to you by… Secureframe
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Secureframe is the leading, all-in-one platform for security, privacy and compliance. We wrote about the company back in 2021 in “This is How They Tell Me Secureframe Saves The World.” Secureframe makes it fast, easy, and cost effective to achieve and maintain compliance so you can focus on what matters: Scaling your business, serving customers and growing revenue. 
With 100+ integrations to core services, Secureframe helps hyper-growth startups continuously uphold the most rigorous global standards, including SOC 2, ISO 27001, HIPAA, PCI, GDPR, CCPA and many others. Secureframe also helps sales teams respond to RFPs and security questionnaires quickly and easily so they can close more deals, faster.
Hyper-growth organizations like AngelList, Fabric, Doodle, Dooly, Lob, Slab and Stream trust Secureframe for automated privacy, security and compliance. Click here to set up a demo. Mention “Not Boring” during your demo to get 20% off your first year of Secureframe. Promotion available through October 31, 2022.


Hi friends 👋,
Happy Monday! I’m baaaaackkkkk.
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I was a little nervous to take a month off, but I’m really happy with the decision. It was awesome getting to spend a month of family time, and everything they tell you about how wild it is trying to wrangle two kids is true. Puja, Dev, and Maya are all happy and healthy, you’re all still here, and I couldn’t be more excited to dive back into Not Boring, recharged if not rested. 
To kick things back off, I decided to go where I feel most comfortable: in unfamiliar territory. It’s become clear over the past few months that writing about tech, markets, and the future is impossible without some understanding of macroeconomics, geopolitics, and energy. “We make apps and the world laughs” is the tech equivalent of “We make plans and God laughs.” 
Since we’ve been away from each other, let me remind you: I’m an idiot, and there are people who are a lot smarter on every topic that I write about than I am. I try to read and talk to as many of them as possible to inform what I write, but especially when we’re talking about topics as big as we’re talking about today, I’m going to miss a lot of nuance, and probably get some things wrong. We’re learning together. But Not Boring’s mission is to make the world more optimistic, and I think that to understand what’s coming next and why things might be better than they seem, it’s important to venture into the great unknown. 
Progress in the coming decade and beyond will be dictated by energy, atoms, and bits, and most importantly by how we humans use them. We’ve focused a lot on bits in Not Boring, and will continue to – both on their own and in combination with atoms – and today’s piece is a first attempt of many to understand how they’ll all work together to kick off the next wave of growth. 
Let’s get to it.


Working Harder and Smarter
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There’s this incredibly dumb twitter debate that roars out of hibernation every few months about whether or not people have to work a lot to succeed. 
Someone tweets something like, “You need to work hard, including nights and weekends, to succeed in your career.” Most recently, this very cute (since deleted) tweet set off a firestorm:
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Thousands upon thousands of people were seemingly tremendously offended that a young startup would be evil enough to filter for people who want to work really hard during the critical first stage of the company’s life. Oven (Bun) was the focus of the mob’s incredulity this time, but the response is the same every time:
	Productivity ≠ Hours Worked

	Unless people are getting paid to work more hours, they shouldn’t

	Thanks for letting us know where we don’t want to work

	Working nights and weekends can lead to burnout 

	We shouldn’t normalize hustle culture

	“I know a guy who makes $2 million a year and only works 3 hours a month.”

	Blah blah blah 

	People need to work smart, not hard 


I actually started writing a post taking a stand on the side of hard work after reading the reactions to Oven’s tweet right after watching The Bear…
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TL;DR the Chef came from Eleven Madison Park to a shithole sandwich shop in Chicago and still worked his ass off, scrubbed the floors by hand, etc… 
… but there’s no margin in jumping into that argument. People have picked their sides. People like getting riled up. This debate is just a vessel for that. 
Plus, it’s a dumb debate because there’s a clear winner: the answer is that to build anything worldchanging, you need to Work both Smart and Hard. 
It is perfectly fine to not want to build something worldchanging, and it’s perfectly fine to question which companies even have a shot at making that kind of impact – certainly, the worldchanging rhetoric has been co-opted by countless startups that aren’t deserving of it – but in those few cases where the thing you’re building is truly going to Change the World™️, there’s no doubt that it will require Hard, Smart Work with a healthy dollop of luck on top.
Anyway, like I said, I don’t want to get into that debate. 
The reason I bring it up is that it’s a good framing for a question I’ve been thinking a lot about. In my last essay pre-Maya, Amplified Tribalism, I wrote about another debate taking shape – physical versus digital – and that I wanted to spend time on paternity leave putting my finger on why that dichotomy was also dumb. Instead of just physical abundance or a purely digital future, I want a combination of both: an Abundance Renaissance.
As a quick and dirty shorthand, think about the Abundance Renaissance as the lovechild of the Renaissance, the Enlightenment, and the Industrial Revolution, born into the 21st Century. 
That’s lofty, and it’s going to take Hard Work, Smart Work, and luck for it to happen. So let’s use the Hard Work versus Smart Work argument to frame it up. The debate is both symptomatic of today’s feeling of stagnation, and metaphorical for the arc of progress. 
Symptomatic because there’s no progress without hard work, which is well understood by at least rational people. The fact that hard work is controversial – particularly when the hard work involves typing on computers in air conditioned rooms, often now at home, doing something that you opted into because it’s either something you love or that you think will make you the most money or both – is a sign of the decadence described by Ross Douthat and the lack of seriousness described by Katherine Boyle. It’s antithetical to progress when the low-hanging fruit has been picked and the biggest remaining challenges and opportunities are really big and really complex. In the coming years, we’re going to see the cultural pendulum swing back from Quiet Quitting to Hard Work. 
But that’s too on the nose. Of course we need to Work Hard to unlock the next level. You think I’ve been cooking in the lab, not writing the past month, and coming back with a post admonishing you to work harder? C’mon. 
What I think is less discussed, and more interesting, is that the Work Hard versus Work Smart debate is a metaphor for the arc of human progress, and that an Abundance Renaissance can come about only if we metaphorically Work both Hard and Smart. Luckily, I think we’re on the precipice of the first time in human history during which humanity is able to simultaneously Work Hard and Smart. 
I’ll start to explain, starting with two charts. 
Two Charts
The two charts come from J. Storrs Hall’s Where Is My Flying Car? and, taken together, are among the most striking I’ve come across in a long time. 
The first shows the Henry Adams Curve. The Henry Adams Curve is the long-term trend of about 7% annual growth in “usable energy available to our civilization,” which “can be factored into a 3% population growth rate, a 2% energy efficiency growth rate, and a 2% growth in actual energy consumed per capita.” Since the scale in this chart is power per capita, the Henry Adams Curve, the light blue line in the chart below, shows only the 2% annual growth in energy usage per capita component, and the dark blue line shows actual energy use per capita. 
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Where is My Flying Car?
After nearly two centuries of fitting the curve, per capita energy usage fell off a cliff in the 1970s and then flatlined. If you have your capital-E Environmentalist hat on, that might be cause for celebration. If you have your progress hat on, it might be cause for despair. 
There’s a question / mystery in the Progress Studies community succinctly summarized by the name of the website WTF Happened In 1971?. A bunch of economic charts that went up and to the right suddenly dropped and/or flatlined in the 1970s. There are a bunch of explanations. Declining per capita energy usage, while it fell off a couple years after 1971 with 1973’s Oil Embargo, seems like one of the best. 
Obviously, though, there has been some wild progress since the 1970s. Here, it’s useful to look at the second chart. This one shows which predictions made by scientifically-inclined sci-fi writers in the first half of the 20th Century came true, and which didn’t, based on their energy intensity. 
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Where is My Flying Car?
It’s striking. What it highlights is that sci-fi writers’ predictions about things that require 10 kilowatts (kW) or less of energy had a good shot of coming true – with a cluster at 100% prediction fulfillment, and even a couple at 200% prediction fulfillment – but that none of their predictions that would have required 100kw or more of energy came true. 
“That top right half,” Hall wrote of the quadrant above 10kW and 100%, “represents the futures we were promised but were denied. Including flying cars.” 
According to Hall, the chart explains that progress continued robustly in one area – “Moore’s Law in computing and communications” – in which energy isn’t a major concern, but flatlined in the energy-intensive, atoms-based areas that made up so much of the progress up until the 1970’s.
The history of human progress up until the 1970s was largely about enhancing our bodies’ capabilities, using new power sources, methods, and materials to create more physical things more quickly and cheaply. As Bill Gates’ favorite author Vaclav Smil writes in How the World Really Works, “In two centuries, the human labor to produce a kilogram of American wheat was reduced from ten minutes to less than two seconds.” As a result, the share of the US population working as farmers declined from 83% in 1800 to 1% today. In other words, new energy sources and materials gave humans a way to Work Harder. 
The past fifty years’ progress has primarily been about enhancing our brains’ capabilities, using new computers, algorithms, and modes of communication to create more digital things and connect over 4 billion people to the internet. Smil doesn’t provide similar statistics for information, but there’s an equivalent here, something like, “In 50 years, the brainpower needed to find a piece of information was reduced from an hour (going to the library, finding a book, finding the information in the book) to less than two seconds (a Google search).” As Google’s Eric Schmidt said way back in 2010, “There were 5 Exabytes of information created between the dawn of civilization through 2003, but that much information is now created every 2 days.” While the veracity of the claim is debated, the general point stands. With computers, humans are capable of Working Smarter.
And yet, despite the digital progress, many very smart people agree with Tyler Cowen in his assessment that over the past fifty years, America has been living through The Great Stagnation.  
Perceived Stagnation
One of the best recent encapsulations of that view comes from Tanner Greer of Scholar’s Stage, who asked Has Technological Progress Stalled? in early August. You should read it. Based on an earlier book of Smil’s, Energy in Nature and Society, Greer came to believe that: 
“Economic activity” is just a fancy way to say “energy put to human use.” From this perspective fantastical wealth of the last two centuries was not caused or enabled by humanity’s expanding energy consumption—wealth is our energy consumption, just packaged in goods and services. 

If we’re simply Working Smarter and not putting more energy to human use, the logic goes, then we’re not really producing meaningful economic activity.
Smil’s position, with which Greer agrees, is that we’re still coasting off the technical innovations of the period between 1867-1914 – “automobiles, electrification, steel beams, and so forth” – and that part of what the fuck happened in the 1970s is that we had just run out of gains from that period’s inventions to harvest. “The fruits of innovation,” Greer writes, “were not so much ended as expended.” 
Greer concludes his essay by arguing that: 
A future boom will not come from improvements in organization and information. It will be from inventing new materials to build from, new ways to move what we build, or new sources of energy to power our building. 
For this reason I am bearish on the long run economic impact of supercomputers. Like other information age technologies, all they do is coordinate, organize, and calibrate existing modes of production. Something like nanotechnology or bioengineered materials are more promising, for they promise to reshape the physical basis of our built environments.

I agree with the idea that we need more energy, materials, and modes of transportation – something that Hall espouses in his book, too – but vehemently disagree on information age technologies’ role in making those things come to life. 
The perception of a Great Stagnation over the past 50 years could be described as a shift from Working Harder (more energy usage, more atoms innovation) to Working Smarter (better computing, more bits innovation). 
My hunch is that there’s been a feeling of Stagnation because the benefits of atoms-based innovations are the kind that make more people feel richer and happier than bits-based innovation alone. Getting a refrigerator, car, color TV, or airline ticket for the first time is persistently life-changing in a way that’s hard for an app to be. We need to build more physical things – houses, flying cars, faster planes, affordable cures for diseases, spaceships, and much, much more. 
But neither Hard Work nor Smart Work can meet the challenge alone. If the low-hanging fruits from the last boom have been picked, we need to create a new boom. 
How are we expected to invent new materials, modes of transport, and sources of energy without tapping into the improvements in organization and information we’ve harnessed over the past 50 years? The next stage of atoms-based innovation will be harder and more complex to unlock than the last. 
The sweet spot, as ever, is working both Harder and Smarter. 
We need to create and consume more energy, not less. And we need to combine atoms-based innovation with the five decades worth of progress we’ve made in the world of bits. 
So how to reverse the trend? While countless factors played a role in material stagnation – from bureaucracy and regulation to specialization and increasing complexity – I like Hall’s Henry Adams Curve and Sci-Fi Predictions Chart’s focus on energy. It’s simple to pick and optimize for one variable, and energy usage is relatively easy to measure. 
Let’s focus on energy. For our purposes, more cheap, clean energy consumption is good, less cheap, clean energy consumption is bad. 
(Of course, if we just try to maximize this variable by any means necessary, we’re no better than the paperclip-producing AI. This post, for example, argues that Bitcoin mining will get us back on the Henry Adams Curve, and if we consume that much more energy just to mine Bitcoin, I uhhh don’t think it will have been a success.) 
Luckily, we’re on the cusp of an energy transition. New energy paradigms create entirely new ecosystems around them. Steam engines enabled steel, railroads, skyscrapers, and even corporations. Fossil fuels powered cars, planes, polymers, plastics, and booming globalization. Abundant clean energy, too, will reshape cities, transportation, and even the global balance of power, but it will require the best of our bits innovation to maximize its potential and coordinate the potentially more distributed systems it makes possible. 
I think that if we don’t fuck it up (which, we’re human, so we might), we have a shot at an Abundance Renaissance that combines Working Harder (more energy usage) with Working Smarter (better computing technology) at a scale we’ve never been able to reach in human history to date. 
If The Great Stagnation isn’t over yet, it’s about to be. 
So let’s dig into that energy transition. 
Energy and Atoms 
Whoever was responsible for clean energy’s branding over the past couple decades needs to be fired and potentially tried for crimes against humanity. 
Clean energy isn’t about efficiency and replacing dirty fuels with clean ones. It’s about being able to do more and better, creating material abundance and distributing it more evenly across the world, and moving past the long stage of human history in which we fight each other for scarce resources and squabble over petty things out of a sense of scarcity-induced frustration. It’s about getting back on, and even ahead of, the Henry Adams Curve without fucking the planet. 
Fortunately, despite the awful branding, the Clean Energy Transition seems to be happening right under our noses, and is picking up steam thanks in part to the impacts of the War in Ukraine. In this section, we’ll cover: 
	Energy is wealth

	The shifting energy narrative

	The Clean Energy Transition

	The benefits of Energy Superabundance


Energy is Wealth
Let’s start with something that should be apparent, but has been downplayed in the push for efficiency: energy is really important. 
Energy lets humans “Work Harder” while actually doing less manual labor ourselves. This 2016 post calculated that each American has the equivalent of “nearly 600 full-time ‘human energy servants’” thanks to energy consumption. Even the most ardent Hard Work supporters would never argue that people should work 14,400 hours per day, but that’s the leverage that energy gives us. And that “Hard Work” can work wonders for an economy. 
An overly simple way to think about a country’s wealth is the amount of energy each of its citizens is able to consume. As a quick sanity check on that claim, here’s a chart of the countries in the world ranked by per capita kilowatt hours (kWh) consumed per year.
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There’s nuance here. Iceland’s electricity consumption, for example, looks so much higher than everyone else’s because, thanks to its cheap and abundant geothermal energy, it’s become the de facto aluminum smelting capital of the world, which drives up its energy consumption (while keeping its CO2 emissions per capita much lower than the United States or China). But that in and of itself is an argument for abundant clean energy as a strategic priority; Iceland has been able to attract large multinational companies, with their money and jobs, because of it. 
As a piece of personal anecdata, I got the chance to catch up with my old Au Pair, Gry, a few years ago because of the effects of this chart. Gry is from the #2 country on this chart, Norway, and she and her husband came to visit New York City because it was cheaper for them to fly to the US and buy their Christmas presents in our most expensive city than it was to buy them in Norway. That blew my mind. They were essentially trading their country’s energy riches for our country’s goods. 
Overall, that chart looks like a good proxy for wealth. The countries with the most energy consumption per capita are countries you’d expect to see at the top of a wealth list – Iceland, Norway, Bahrain, Qatar, Finland, Canada, Kuwait, Sweden, United Arab Emirates, and United States – and the countries with the least are the ones you’d expect to see at the bottom – Chad, Guinea-Bissau, Somalia, Burundi, Central African Republic, Sierra Leone, Haiti, South Sudan, Rwanda. 
Any big diffs between the per capita energy consumption list and the per capita GDP list seem to largely be accounted for by small populations and business-friendly regulations: Lichtenstein, Monaco, Luxembourg, Bermuda, Ireland, Switzerland, Cayman Islands, and Singapore are all countries with higher GDPs per capita than the US without natural energy advantages. They’re also all tax havens.
With the enormous caveat that I’m not an energy or macroeconomics expert, and that I’m sure I’m dramatically oversimplifying in a way that would make real experts throw up, energy abundance seems to be a pretty clean way to think about economic abundance.
That point, and the paragraphs supporting it above, are so obvious-sounding when you write them out that it seems almost silly to waste the ink (and your time) on them, but personally, even though my first real job was on an energy trading desk, it’s one that I hadn’t really given much thought to recently. The defining narrative of the past decade when it comes to energy is that we need to use less of it, not more. 
That narrative is shifting.  
The Shifting Energy Narrative
In addition to Hall, smart people have been banging the energy abundance drum more loudly over the past year. Last October, Matt Yglesias wrote The case for more energy, arguing:
In the “energy is a necessary evil” frame, we look at our current electricity needs and then ask, “How can we generate all that from zero-carbon sources?” In the alternate framing, you say that to the extent we can develop affordable, zero-carbon sources of electricity, we want to generate tons and tons of electricity. Ideally, we would want to replace much more than 100% of current gas, coal, and oil with zero-carbon sources of electricity and use that to literally power a bold new era of rapid economic growth.

This June, Austin Vernon and Eli Dourado wrote one of my favorite papers of the year: Energy Superabundance: How Cheap, Abundant Energy Will Shape Our Future to explicitly lay out a vision for what the world could do with more energy. In it, they wrote that, “Cheap energy decreases the cost of all the goods and services we consume today that use energy in their production. But more importantly, it also enables us to produce more and new goods and services in ways that are only economical when energy costs are low,” and highlighted benefits of superabundant energy to humanity across Transportation, Agriculture, Water, Materials, New Cities, Developing World Infrastructure, and the Far Future. Their predictions include, of course, flying cars. 
If there’s a silver lining to the travesty that is the Russian invasion of Ukraine, it’s that the war seems to have reminded people that energy makes the world go ‘round. In combination with the efforts to produce clean, renewable energy brought on by the fight against Climate Change, the war seems to have moved the Overton Window from “We need to use less energy to save the environment at all costs” to “We need to do whatever we can to produce as much clean, cheap energy ourselves as we possibly can.” 
Nuclear power, which many liberal countries were phasing out with haste just months ago, is having a resurgence. California extended Diablo Canyon. Japan, home to the Fukushima nuclear disaster, is planning to reopen shuttered reactors and develop next-gen reactors. Even Germany’s Green Party, historically staunchly and proudly anti-nuclear, may be wavering in that position, faced with the harsh reality of soaring baseload power prices and a cold winter.
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German Power Baseload Chart, August 27th 
Nuclear isn’t the whole answer, and there are economic reasons that large scale nuclear may not even be most of the answer, but it’s certainly been the most demonized of the clean energy sources. The fact that previously anti-nuclear governments are coming around demonstrates the magnitude of the narrative shift that’s happening. 
The narrative shift needs to continue in order to achieve the kind of future we want to see over here at Not Boring – that’s part of the reason I’m writing about energy today, adding my voice to a chorus of much more knowledgeable proponents – but the incredible thing, something I didn’t fully appreciate until diving in over the past few months, is that Clean Energy is beginning to win on its own merits. The Clean Energy Transition is happening thanks to market forces. 
The Clean Energy Transition
While Hall is strongly pro-nuclear in Where is My Flying Car?, some now believe that new nuclear fission capacity might not even be necessary given the incredible advances in solar and, to a lesser extent, wind.
In August, Noah Smith wrote Solar is happening. Nuclear is (mostly) not., in which he makes the case that solar is winning because it’s getting really cheap and continuing to get cheaper. Solar and wind have an intermittency challenge – the sun doesn’t always shine, and the wind doesn’t always blow – but given the cheap costs, Smith thinks we can dramatically overbuild capacity and produce enough energy to be fine even in the dark winter months. Plus, he predicts that this will be the Decade of the Battery, a complementary technology to wind and solar. Cheaper and more abundant solar and wind can be stored in cheaper and more abundant batteries, and the cost and abundance of each will continue to improve, in a mutually reinforcing cycle. 
In a very deep (even by Not Boring standards) dive in March, The Clean Energy Transition, A Guide, Tsung Xu argues that we’re entering the next big energy transition, from fossil fuels to solar, wind, and battery, and that the transition will be both faster and more impactful beyond climate than people expect. 
In fact, like many of the curves we’re used to seeing in tech, solar has improved so fast that people consistently dramatically underestimate its growth and cost reductions. Xu cites an Oxford study analyzing historical forecasts, which found that “Such models have consistently failed to produce results in line with past trends.” Even experts are far too pessimistic:
Between 2008 and 2011, he [Gregory Nemet] asked 65 leading solar business pioneers, policy makers and academics to predict the cost of solar in 2030.
In 2018, reality had already exceeded the expert forecasts twelve years early. The cost of solar-powered electricity was already lower than the median predictions for 2030. Remember, these were not pundits, but people who had built the industry.

What’s going on? Xu lays his argument out around four key insights: 
Insight 1: Plummeting Solar and Battery Costs Are Now At Tipping Points
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It’s now often cheaper to use solar and wind than it is to run existing fossil fuel plants. As a result, over 75% of new installed electricity capacity in 2020 was solar and wind. 
Insight 2: As Production Scales, Solar, Wind and Batteries Become Cheaper and Better
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Xu writes that, “Since 1976, every doubling of solar capacity has led to 20% reduction in cost, driving 300x price fall as capacity scaled 2 million times.” This is an example of Wright’s Law, which describes a fall in price for every doubling of capacity. These “learning curves” mean that solar and wind should continue to get even cheaper relative to fossil fuels, which don’t benefit from learning curves and even get more expensive as the easiest-to-reach reserves get tapped out. 
Insight 3: Cheap, Clean Electricity Enables New Industries
[image: Illustration from the essay]
Credit: Tsung Xu
Beyond simply replacing fossil fuels, cheaper and more distributed Clean Energy will let humans do new things that we couldn’t, or couldn’t economically, previously. Xu highlights Direct Air Capture (DAC) and increased graphene production as two potential use cases, but as we’ve discussed relative to bits-based innovation, it’s often hard to foresee what entrepreneurs will dream up with new capabilities in-hand. Those new uses will accelerate demand for solar, wind, and batteries, making them even cheaper and more abundant. 
Insight 4: Emerging Energy Sources Scale Up Through Similar Phases
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What’s happening in Clean Energy isn’t new. This isn’t the first Energy Transition. Each time, the new source starts niche then grows quickly as it enables, and benefits from, new infrastructure and new materials for which it is well-suited, in a positive flywheel. 
The whole post is worth a read, and the implications of the transition are fun to think about. 
For one, solar and wind are more evenly distributed and cheaper to harness than, say, natural gas or oil. That means that those African countries at the bottom of the list of per capita electricity usage above might be able to leapfrog fossil fuels and jump straight to distributed solar like they leapfrogged computers and jumped straight to mobile phones. As one promising example, Jaza Energy distributes solar-charged battery packs via hubs in communities in Nigeria and Tanzania that customers can use to power their homes and businesses, cheaply and cleanly. Reliable electricity would provide opportunity to the 600 million people in Africa who live without it today and unleash the potential of one of the world’s most demographically advantaged populations.   
For another, as Xu points out, new energy paradigms lead to new materials’ paradigms, helping to address Smil and Greer’s concerns. In another excellent deep dive, he wrote that Biomanufactured materials are coming, much to Elliot’s delight. He also talks about the potential of DAC – using cheap electricity to pull CO2 out of the air and even to turn that CO2 into new materials. On a great Lunar Society podcast episode, Austin Vernon goes into more detail on the potential of DAC and electrolysis to create clean fuels that might one day replace the fossil fuels outside of the electricity grid, like gas and jet fuel.  
Watch or listen online
None of this is to say that the transition is a foregone conclusion, that it will be easy, or that everyone can now stop trying to fight climate change. There’s still a ton of work to be done to not just replace fossil fuels (while using them as needed throughout the transition so that we don’t kill growth and move backwards), but also to discover and execute on new uses for abundant energy and to solve many of the remaining challenges. People more knowledgeable on energy will point out a ton of issues, like intermittency, permitting, land use, environmental studies, transmission, and The Grid. Ezra Klein spelled out a bunch of the issues in a piece yesterday.
But at this point, the curves are moving steadily enough in the right direction that betting on the transition occurring seems safer than betting against it. In fact, in contrast to expert predictions which took all the reasons solar’s improvements wouldn’t continue into consideration, the Oxford researchers found, “forecasts based on trend extrapolation consistently performed much better.”
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If anything, this is a time to double-, triple-, and quadruple-down on the innovations and straight up execution necessary to make sure that we produce a shit ton of clean, cheap energy. I want to see it all – wind, solar, geothermal, batteries, nuclear (or Elemental Power), and more – and I think in-fighting among proponents of various clean energy sources are as dumb as maximalism in crypto. I’m a Maximalist Minimalist in all areas.
Abundant, cheap, clean energy of all kinds makes all sorts of things possible that simply weren’t before, and I think will be a huge boon to reversing the Stagnation (real or perceived) of the past 50 years. It will mean more flying cars (looking at you Joby, Lilium, et al), better performance materials, faster travel (hello Boom and Hermeus), more space exploration, less poverty, and more prosperity. 
That kind of abundance might also lead to the end of the debate over whether we should work on solving x thing before we do y thing. When SpaceX launches, people yell at Elon for not solving world hunger. When crypto booms, atoms-enthusiasts yell at crypto companies for stealing talent. Energy abundance could lead to a world where fewer people are working on making things more efficient, or just trying to get by, and more are freed up to tackle bold innovations, to make things bigger, faster, stronger, and more fun. The same thing happened as people were freed up from working on the farm to feed themselves. 
There’s a lot more to cover on Energy, and if these 2,600 words weren’t enough, I’m sure there are more Not Boring essays coming on the topic, with more detail on the numbers and more stories of the people and companies actually making it happen. 
For me, the important takeaway is that we have a very real chance of getting back on the Henry Adams Curve. After fifty years of mainly Working Smarter, we’ll have the power (pun intended) to Work Harder. Then, it’s up to us to figure out how to make decades-old sci-fi predictions finally come true, and to make them look quaint. 
Working Harder and Smarter
Progress hasn’t stalled, it’s shifted.
As I discussed in Optimism, a lot of important things have getting better around the world since the 1970s:
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Our World in Data
And as we highlight every week in Weekly Dose of Optimism, humans are constantly pulling off incredible feats of science, engineering, and innovation.  
But in America, at least, the kind of progress we make did change. As the world put itself on an energy diet – and expended the fruits of the last transition’s innovations, and overregulated / overlitigated, but we’ll stick with energy – progress shifted into an arena effectively free from the constraints of energy. 
Human History through 1970 was largely about figuring out how to Work Harder: how to convert energy into food and things to keep more of us alive longer. We were so successful in that goal that demand for energy spiked, prices shot up with it, we realized we were hurting the planet, and we turned our attention higher up Maslow’s Hierarchy and towards efficiency. 
The past fifty years were about Working Smarter: like the caricature of a software engineer, we tried to figure out how to get the same results with less work. At the same time, millions of brilliant technologists pushed computers to their limits and built some of history’s largest, fastest-growing, and most profitable companies in the process. 
Now, with the Clean Energy transition and the renewed focus on building startups that make hard, boundary-pushing physical things, I think we’re on the verge of combining both forms of progress, Working Hard and Working Smart, and I don’t think we’re properly anticipating how dramatic and rapid progress will feel when that kicks off. 
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When we look back in fifty or one hundred years, I believe that we’ll come to realize that the last fifty years weren’t a period of Stagnation at all. Here’s why. The world up to the 1970s was a lot better at atoms than bits. It’s what we’d always focused on. We needed many of our best minds to spend fifty years focused on information technology, on Working Smart, whether for the nerdy pleasure of doing something novel or the chance to get filthy rich, in order to catch up. We’re emerging from that period with a new set of tools that will supercharge our ability to build things in this next period. 
Hadrian, for example, is a case study in applying software innovation to streamline and speed up the manufacturing industry. 
In the world of techbio, AI is mapping the hardest-to-map parts of the human body, and opening new pathways through which we might cure previously intractable diseases and extend healthspans. Deepmind’s AlphaFold used AI to solve the protein-folding problem first introduced in 1960, during the last Golden Age. A startup called Atomic AI followed that up by introducing AlphaFold for RNA. 
AlphaFold for RNA? Excited to share our <span class="tweet-fake-link">@StanfordAILab</span>
 work on deep learning for predicting 3D RNA structure, out today on the cover of <span class="tweet-fake-link">@ScienceMagazine</span>!

<a class="tweet-url" href="https://science.sciencemag.org/content/373/6558/1047">science.sciencemag.org/content/373/65…</a> 

Sound interesting? Join us at <a class="tweet-url" href="http://atomic.ai">atomic.ai</a> to bring this work to life! More news soon! 
Image available in the original essay: Image accompanying the embedded post
Raphael Townshend on X

Importantly, since recent advances in AI have come from essentially throwing as many GPUs at a problem as we can afford, cheap, clean energy will make AI more affordable and cleaner. 
SpaceX, Tesla, Boom, Hermeus, and the other leading transportation innovators wouldn’t be able to build as precisely, or economically, without modeling everything out in software before running a single physical machine. 
Those are just the earliest of pioneers in the resurgent atoms era. There will be more, and they’ll use increasingly sophisticated software to build increasingly incredible hardware. Cheap, abundant energy will add electrons to the fire. 
For his part, Hall talks about this intersection when he predicts what a Second Industrial Revolution might look like: 
The three major, interacting, and mutually accelerating technologies in the 21st century are likely to be nuclear, nanotech (biotech is the “low-pressure steam” of nanotech), and AI, coming together in a synergy that I have taken to calling the Second Atomic Age. It could easily improve productivity another couple orders of magnitude. It could almost certainly lengthen our Lives beyond the antediluvian Standard. The science fiction writers of the 1950s imagined mastering the solar system with a slightly advanced version of mature Industrial Revolution technology, but Second Atomic Age technology is much more likely the level needed to make this mastery feasible, viable, and sustainable.

In other words, Working Harder and Smarter is better than Working Harder alone. If we had just stayed on the Henry Adams Curve and added more energy to atoms-based technologies leveraging the same old innovations from the last transition, we wouldn’t end up as far ahead as if we built off of an entirely new set of technological capabilities, powered by the software that we’ve built for the past fifty years. 
This new world will call for new software still, and for new ways of organizing ourselves. This is one of the longshot reasons I’m so excited about web3 – if Corporations were a product of the first Industrial Revolution, I think the Second Industrial Revolution will need distributed, internet-native governance and ownership structures. 
Meanwhile, after delivering all the world’s information in every pocket, software too is entering a newly magical period, hinted at by early versions of DALL•E, Stable Diffusion, Midjourney, CoPilot, GhostWriter, and more. I’ll write a piece on Magical Software soon. Magical Software is good in its own right – it entertains, makes us smarter, broadens our creative palette, and gives us the equivalent of thousands of brains at our beck and call. But at some point, all of these magical bits might combine with atoms to make the physical world behave like the Metaverse. 
When energy is cheap and abundant, when we can use it to pull new materials from the air, what you can do in meatspace expands to the limits of what we can imagine. At some point in the future, human work will look a lot like dreaming, while our machines work Harder and Smarter for us. Then, maybe we can end the Hard Work versus Smart Work argument once and for all.


Thanks to Dan for editing, and to our friends at Secureframe for sponsoring!


That’s all for today. Catch you on Thursday for a special Founder’s Letter.
Thanks for reading, 
Packy

Published by Not Boring Press. An independent edition of the original essay, prepared for reading anywhere.
Read the original essay online
© 2022 Packy McCormick
OEBPS/images/db5ea5d4cc03c611ad53bf334ef7f24a.png
GERMAN POWER BASELO.. = D EWR~
1410.47 +390.45 (+37.94%) D

4116 030 [ 4206 a7

130000

120000

110000

100000

90000

80000

60000

500.00

0000

30000

10000

000






OEBPS/images/77fb7fe538c19007dd621ab0490c7f93.png
Oven (Bun) is hiring engineers
L)
A4 @oven_sh

Oven is going to be a grind, especially the first nine
months or so. If work-life balance to you means a lot of
time spent not working, it’s probably not a good fit
right now.

8:19 PM - Aug 23, 2022 - Twitter Web App





OEBPS/images/f43be101e559ded3366bded75e3f0ab8.jpg
ELectriary RAT1eRY [ @tsungxo ]
CosT Costs

ExisTing
Fessi- Fuel
PrLanits

SoLAR






OEBPS/nav.xhtml
Contents

		Working Harder and Smarter

		Working Harder and Smarter

		Two Charts

		Perceived Stagnation

		Energy and Atoms

		Energy is Wealth

		The Shifting Energy Narrative

		The Clean Energy Transition

		Working Harder and Smarter



		Essay





OEBPS/images/967fc566afdeea8e9ed88b7c5859e111.jpg
DEWNAN‘T
Depoy ~ CovTS P
Performance
MoRE IMPROVES Perrormanee
CosT

Twme





OEBPS/images/8c3906d1ae4dc77c1e13bdc6b981f7f1.jpg
ELectriaty
CosT

Cost For
|N00$1KIAI- Use&s

’// /////////////////////////






OEBPS/images/ae66b15ce747f46dba06759906f10dfd.png
9 secureframe





OEBPS/images/aac6a8cf4c301911425bc2ff4e356b6d.jpg
RELATN&

Sriake Eneray
Sevree
f N\
T Enerey Distrisution
/ Qource TecHnoLoaES

e N/
/ MateRIALS






OEBPS/images/3dc37ba6232b64c66e6bbe7acea97806.jpg
NOOOO there are all sorts of
problems. What happens when the
sub doesn’t shine? When the wind
doesn't blow? Have you even
considered transmission? It's going
to take up so much land! Solar and
wind had a good decade but it can't
go on like this.

34%  Just extrapolate the curves

Just keep tracing the lines





OEBPS/images/078c30f74e7963640de6e83191cb2a22.jpg
Workingidardegand Smart






OEBPS/images/84e701ba223fadcbcc6bf1b8eb1b491e.jpg





OEBPS/cover.jpg
not boring NG::224
PRESS as

ENERGY & INDUSTRY

Working Harder
and Smarter






OEBPS/images/7349c8a59aba53d1045e1b87669821f1.jpg
The World as 100 People

over the last two centuries

Poverty Democra
ooy in 13 g sy aeibin g
e a3 oy ey
T —
ey st
o ina oy
aanmegunery 9iving i cxrons povy 1
e it | ina
u o o T o T 1
ic Education Vaccingtion agsis dptheca, shocping cough, axd s
ket et [rsm——
P e
enion
ima ovacced
W i > w0 0 1 0 130 190 0 9 o0 twio a0 k0 tn 1920 10 500 0 0 0
Literacy o Child Mortali
piser et

1 e b ey
e s ol






OEBPS/images/87553cb17316609239056fa66973b737.jpg





OEBPS/images/9e926f4ddbaf657776bea9416e84cff2.jpg
Through 1970 1970-Present

—

Near Future
7






OEBPS/images/ffb24c73c9514f59d00fad26fe62240c.png
HENRY ADAMS CURVE
ACTUAL ENERGY USE

=
|
|
|
—
|
|
|
!
|
|
|
—!
|
——

12

¥LIdVD ¥3d SLLYMOTIN

1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020

1860





OEBPS/images/c3f6890565931a2022e77e9128919657.jpg
LOG[10] WATTS

The futures we

—&
o i
1 I

B I =
| | L.e
OO were promised but

o o I | = =1
e seolon. - were denied.

7: & : 2 2 2 .—‘,—7
1 I I | |
1 | L] L] L) |
I I | I |

I 1 *—o ! *
. . i o 1 .
1 1 I I I
0% 50% 100% 156% 200%

PERCENT FULFILLMENT OF PREDICTION





OEBPS/images/5d9d9f29a773fdb7243a352cd8b41ba3.jpg
o0k Per Capita Electricity Consumption
(kwh/person/year)

All <10 kWh/person/yr

ae@\* & .f“q&fay &
o gy ra
o
&

&
fS;






