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  We are now generally using less of most resources 
year after year even as our economy and population continue 
to grow. America is, in short, post-peak in our exploitation of 
the earth. The strangest aspect of the story is that we didn’t 
make any radial course changes to eliminate the trade-off 
between prosperity and planetary health. Instead we just got 
better at doing the things we’d already been doing. In particu-
lar, we got better at combining technological progress with 
capitalism to satisfy human wants and needs.  
 We invented the computer, the Internet, and a suite of 
other digital technofixes that let us dematerialize our con-
sumption: over time they allowed us to consume more and 
more while taking less and less from the planet. This happened 
because digital technologies offered cost savings from substi-
tuting bits for atoms, and the intense cost pressure of capital-
ism caused companies to accept this offer over and over. I call 
tech progress, capitalism, public awareness, and responsive 
government the “4 horsemen of the optimist.” 
 For hundreds of years after 1200, England’s popula-
tion oscillated as described by Thomas Malthus in 1798. It 
shrank and expanded by a factor of 3 until 1700, ranging be-
tween 2 and 6 million people. People were relatively prosper-
ous only when there relatively few of them. There was essen-
tially an upper limit on the amount of resources, primarily 
food, that humans could extract from the land. From 1200 to 
1800, we see confirmation of the Malthusian model of per-
industrial society. Part of the reason populations grew so slow-
ly was that we didn’t live long. We also didn’t grow rich.  
 In March of 1776, the inventor and investor team of 
Jame Watt and Matthew Boulton demonstrated their new 
steam engine at the Brookfield coal mine outside Birmingham, 
England. It was powerful enough to end Malthusian oscilla-
tions. Steam changed the course of humanity not by helping to 
plow farms but by helping to fertilize them. Steam powered 
the cargo ships to and from South American sources of cheap 
fertilizer. Via fertilizer, soil and steam became inextricably 
linked during the 19th century. Corn Laws restricted the sale of 
grain imported from the European mainland, as free trade 
exposed the weakness in English agriculture. Luckily for the 
British, free trade also exposed the superiority of their manu-
facturing and mining industries.  
 By 2000 huge gains in social development were 
achieved in large part by adding 3 more world-altering tech-
nologies to the mix: the internal combustion engine, electrical 
power, and indoor plumbing. Steamships bore the great weight 
of the engines and coal fuel by floating on water, and locomo-
tives by traveling on railroads designed to support heavy 
loads.  

 Electric power started small, got big, then shrank 
again. People made use of an electric motor running in re-
verse—it could be used to convert mechanical energy (from 
falling water or expanding steam) into electrical energy. When 
used in this way, a motor becomes a generator. Electricity is a 
powerful and convenient means of transferring power from 
one point to another. From then on, the electrification of in-
dustry was unstoppable.  
 As the 20th century progressed, they eventually went 
all the way and put motors on every individual piece of gear 
that needed power. It lit homes, sidewalks, and streets; saved 
labor by powering vacuum cleaners, washing machines, dish-
washers, and dryers; kept food fresh via refrigeration; allowed 
cities to grow vertically by powering skyscrapers’ elevators; 
and enabled countless other transformations. Engines that 
converted petroleum products into mechanical energy were 
quickly deployed into everything.  
 The availability of clean water explains fully half of 
the total decline in the US mortality rate between 1900 and 
1936, and 75% of the decline in infant mortality. Clean water 
was the most important public health intervention of the 20th 
century. Bringing enough water to run a household from a 
remote well each day was a staggering amount of work that 
often fell to women and children, since men typically worked 
outside the home all day. Electricity and indoor plumbing 
eliminated this constant toil.  
 The transformations experienced during the 1st centu-
ry of the Industrial Era—from the 1770s to the 1870s—turned 
the world inside out. Lines on a graph of humanity’s progress 
were close to horizontal over the millennia prior to the late 
18th century. After that, they took off like a rocket. The stun-
ning fact about the 2nd century of the Industrial Era is that the 
rocket kept ascending. In particular, new technologies were up 
to the task of continuing to feed exponentially increasing 
numbers of people. They did this by fixing nitrogen.  
  Fritz Haber won a Nobel Prize in 1918 for synthesiz-
ing ammonia. Today, the Haber-Bosch process for producing 
fertilizer uses about 1% of the world’s industrial energy to 
support the prevailing diets of 45% of the world’s population. 
Better nutrition and health enabled life expectancy to more 
than double from 29 years in 1770 to 60 years 2 centuries 
later. People also became wealthier and enjoyed a higher 
standard of living. In the century leading up to 1970, real GDP 
per capita increased by 500% or more in Western Europe, with 
smaller increases in the rest of the world. 
 As industrialized countries advanced and prospered, 
they started treating humans better. They stopped enslaving 
people or making children work and eventually gave up claims 
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to foreigners’ lands. Better treatment of animals was slower to 
come and, in some cases, arrived too late to save a species. 
And better treatment of our planet came last of all. It has been 
acceptable in many societies throughout history for people to 
own other people, especially if they came from a different 
ethnic group, religion, or tribe. Most people now believe that 
“if slavery is not wrong, nothing is wrong.”  
 The abolitionist movement in England began in 1787. 
In 1807 the Abolition of the Slave Trade Act made it illegal to 
trade slaves and in 1838, it also became illegal to own them. 
Most other European and Latin American countries abolished 
slavery around the same time as Great Britain. The US took 
longer. It took the American Civil War—still by far the blood-
iest in the country’s history—to end slavery. President Lincoln 
issued the Emancipation Proclamation in 1863 while the war 
was will raging.  
 A 1788 survey in England and Scotland found that 
approximately 2/3 of all employees in nearly 150 cotton mills 
were children. The Factory Act of 1833 forbade employment 
of children younger than 9 and limited the length of the work-
day for those younger than 14; the Mines Act of 1842 kept 
children younger than 10 aboveground. By Queen Victoria’s 
death in 1901, compulsory-schooling laws, public sentiment, 
and increasing levels of automation and standardization in 
factories and mills had combined to greatly reduce the im-
portance of child labor in industry.  
 By the mid-1800s much of the South and Southeast 
Asia became colonized in a “Scramble for Africa”: by the 
early 20th century more than 90% of the continent had been 
claimed by France, Britain, Spain, Portugal, Germany, and 
Italy. Ludwig von Mises wrote in 1944, “The most modern 
pretense for colonial conquest is condensed in the slogan “raw 
materials.’” After WW2 most countries gained their independ-
ence.  
 The combustion of coal produces smoke, soot, sulfur 
dioxide, and other forms of pollution. Industrial coal use ex-
plains roughly 1/3 of the urban mortality observed in the 
1850s. Among British men born in the 1890s, those from the 
most coal-intensive parts of the country were nearly an inch 
shorter as adults than those who grew up with the cleanest air.  
 Passenger pigeons, once numbering in the millions, 
were wiped out by deforestation and large-scale hunting be-
ginning in the 2nd half of the 19th century. Beaver, wild tur-
key, geese, white-tailed deer, and black bear all had large 
North American populations at the start of the Industrial Era. 
All were nearly wiped out. In 1800, an estimated 30 million 
bison populated the Great Plains. Within a century that had 
been reduced to about 1000. By the 1849s, the western plains 
nomads were annually bringing to the steamboats over 
100,000 bison robes. Leather making was the country’s 5th-

largest industry. Bison leather, being so durable, was preferred 
for all the factory infrastructure. Almost 1.4 million hides 
were sent east on 3 railroads between 1872 and 1874, and, 
because of losses to wolves and incompetent skinning, each 
hide actually represented 5 dead bison. Poaching continued 
inside Yellowstone Park so that by 1894 its herd numbered 
only 25 animals. 
 Whale hunts remained preindustrial up to the late 19th 
century. They relied on wind, muscle, and a high tolerance for 
risk: most American whale crews experienced at least one 
fatality per voyage. The harpoon cannon and factory ship 
changed this. In 1900, a quarter of a million blue whales lived 
in the Southern Ocean. By 1989, about 500 remained and the 
fin whale populations were reduced by 90%. These animals 
were used mainly to make margarine, soap, lubricants, and 
explosives. 
 In the years leading up to Earth Day on April 22, 
1970, it seemed logical and inevitable that the planet’s finite 
stock of resources would someday be exhausted. The only 
question was when. The known global reserves of aluminum, 
copper, natural gas, petroleum, and gold would all be exhaust-
ed within 55 years if population and the economy were both 
allowed to grow without constraint. “By the year 2000 we will 
by using up crude oil at such a rate that there won’t be any 
more.” The extraordinarily tight relationship between the size 
of the economy and the amount of energy used led many re-
searchers to think that the 2 were essentially equivalent.  
 Famines. Deadly pollution. Resource exhaustion. 
Population and societal collapse. The obvious enormity of 
these problems led to a consensus within the nascent environ-
mental movement about the need for action. The solutions to 
our planetary problems, we were told, were to Consumes less, 
Recycle, Impose limits, and go Back to the land (CRIB). The 
mantra ‘Reduce, Reuse, Recycle” entered the lexicon in 
America by the mid-1970s. By 1995, approximately 25% of 
all municipal solid waste in the US was being recycled. Presi-
dent Nixon created the US Environment Protection Agency in 
1970. The Clean Air Act was substantially amended and 
strengthened in 1970 and 1972 saw the Clean Water Act; 1974 
the Safe Drinking Water Act; 1976 the Toxic Substance Con-
trol Act; and so on. The Whole Earth Catalog quickly became 
a huge hit.  
 Even as the mainstream conversation about the envi-
ronment grew more panicked and urgent, a group of voices 
started making the case that things—at least some of them—
might not be so dire. Many of the bad things confidently pre-
dicted by the environmental movement kept on not happening, 
Instead, some of the things that were supposed to get much 
worse kept getting better. Around the world more people had 
access to more food year after year. People are actually quite 
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good at meeting challenges. We learn about the world via 
science, invent new tools and technologies, create institutions 
such as democracy and the rule of law, and do many other 
things that let us solve problems and create a better future.  
 Scarcity caused prices to go up. As fertilizers, metals, 
coal, or other resources become rarer, they also get more ex-
pensive. The price surge activated human greed and combined 
it with human ingenuity. This combination of self-interest and 
innovation caused both a wide-ranging search for more re-
sources and an ardent search for substitutes. However, greater 
efficiencies led, not to an overall reduction in the use of a 
resource, but to greater total use. This pattern was observed so 
consistently that it acquired its own label: the “rebound ef-
fect.”  
 There was substantial evidence not only that Ameri-
cans were consuming fewer resources per capita but also that 
they were consuming less in total of some of the most im-
portant building blocks of an economy: things such as steel, 
copper, fertilizer, timber and paper. Total US consumption had 
been increasing rapidly in the years before Earth Day. But 
since then, consumption reached a peak, then declined. Of 100 
commodities in the US from 1900 to 2012, 36 have peaked in 
absolute use; another 53 relative to the size of the economy; 
and most seem poised to fall. All of Aluminum, Nickel, Cop-
per, Steel, and Gold are “post peak” in America. In 2015 total 
use of steel was down more than 15% from its high in 2000. 
Graphs of GDP and Consumption show that a huge decou-
pling has occurred, as has fertilizer and irrigation water. Total 
cropland has also fallen to levels rivaling the lowest points of 
the last century. The same is true of consumption of building 
and wood products. Of the 72 resources tracked by the USGS, 
only 6 are not yet post peak.  
 American consumption of plastics, which is not 
tracked by the USGS, is an exception to the overall trend of 
dematerialization. Outside of recessions, the US continues to 
use more plastic year after year in the form of trash bags, 
water bottles, food packaging, toys, outdoor furniture, etc. 
Since the recession ended, the growth in plastic consumption 
has slowed from 5.2% before to 2 % since 2009.  
 Total American energy use in 2017 was down 2% 
from its 2008 peak as our economy grew 15%. Greenhouse 
gas emissions have gone down even more rapidly than total 
energy use. A great reversal of our Industrial Age habits is 
taking place. The American economy is now experiencing 
broad and often deep absolute dematerialization. And there is 
evidence that other advanced industrialized nations are also 
getting more from less.  
 Recycling is a separate phenomenon from demateri-
alization. The American has become relatively less oriented 
around making and building things. Services have risen from 

30% of GDP in 1970 to 47% in 2017. While it’s true that 
products are declining in relative terms, our total consumption 
of products has still been increasing in absolute terms. But we 
now make them using fewer resources. We’ve decoupled 
growth from resource use. 
 Recycling is big business: 47%, 33%, 68%, and 49% 
of all the tonnage of aluminum, copper, lead, and iron and 
steel (respectively) consumed in the US in 2015 came from 
scrap metal rather than ore taken from the earth. Yet recycling 
is irrelevant for dematerialization. Why? Because recycling is 
about where resource-producing factories get ther inputs, 
while dematerialization is about what’s happened to total 
demand for their outputs. Recycling metals makes economic 
sense exactly because it’s cheaper to melt down and reuse 
scrap than it is to dig out and process ore. We use less of a 
thing when it costs more. Recycling, whatever its merits, is not 
part of the dematerialization story.  
 As many as 1 million North American back-to-the-
landers were living on small farms by the end of the 1970s. 
This though was a weak current against the strong tide of 
urban growth. Farms of less than 100 acres grow 15% less 
corn per acre than those with more than 1000 acres. City folk 
live in high-density, energy-efficient apartments and condos, 
travel only short distances for work and errands, and frequent-
ly use public transportation. None of these things is true of 
country living. If you want to be good to the environment, stay 
away from it. The best thing that we can do for the planet is 
build more skyscrapers.  
 The one-child policy will surpass both Mao Zedong’s 
Cultural Revolution and the Great Leap Forward in their im-
pact by its role in creating a society with a seriously under-
mined family and kin structure, and a whole generation of 
future elderly and their children whose well-being will be 
seriously jeopardized. Imposing limits on family size is a 
terrible idea for reasons both practical and moral.  
 But it’s an excellent idea to impose limits on pollu-
tion, and on hunting some animals and selling products that 
come from their bodies. There has been a nationwide ban on 
the sale of hunted meat. You may see venison or bison meat at 
the butcher’s counter or on a menu in America, but it’s always 
comes from a ranch, not a hunter.  
 Capitalism and technological progress are the first 
pair of forces driving dematerialization. This combination 
caused us to massively increase our resource consumption 
throughout the Industrial Era. From 1982 to 2015 over 45 
million acres—equal in size to the state of Washington--was 
returned to nature. Over the same time potassium, phosphate, 
and nitrogen (the 3 main fertilizers) all saw declines in abso-
lute use. Meanwhile, the total tonnage of crops produced in 
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the country increased by more than 35%. The average milk 
cow’s productivity has improved 330%.  
 15 electronic items have vanished into the 
smartphone since 1991: calculator, camcorder, clock radio, 
mobile telephone, tape recorder, compass, camera, barometer, 
altimeter, accelerometer, GPS, atlas, and compact discs. In 
September, 2018 American surpassed Saudi Arabia to become 
the world’s largest producer of oil. Fracking made natural gas 
cheap enough to become preferred over coal for much electric-
ity generation. Burning natural gas releases much less CO2 
than coal. The phrase peak oil is still around, but it usually no 
longer refers to supply. Demand may top out before supply 
does—perhaps as soon as 2028. 
 In the late 1960s about 5% of a company’s railcars 
moved on any given day because their owners didn’t know 
where they were. In early 1992 companies started putting 
radio-frequency identification tags on each piece of rolling 
stock. Now the country’s more than 450 railroads have nearly 
real-time visibility over all their rolling stock.  
 In 2010 China produced over 90% of the world’s 
REE (rare earth elements). In fact, rare earths aren’t rare at all. 
However, they are difficult to extract from ore. Most other 
countries didn’t want to bear the environmental burden of this 
heavy processing and so left the market to China. By the end 
of 2017 the same bundle of rare earths that had been trading 
above $42,000 in 2011 was available for about $1000. 
 Elasticities of demand can change over time for sev-
eral reasons, the most fundamental of which is technological 
change. With the help of innovation and new technologies, 
economic growth in America and other rich countries has 
decoupled from resource consumption. As profit-hungry com-
panies seek to use fewer resources, they can go down 4 paths: 
1st they can find ways to use less; 2nd substitute one resource 
for another; 3rd use fewer molecules by making better use of 
material they already own. The world’s commercial airlines 
have improved their load factors from 56% in 1971 to more 
than 81% in 2018. 4th, some materials get replaced by nothing 
at all. I call these 4 paths to dematerialization slim, swap, 
optimize, and evaporate.  
 Like knowledge itself, technologies accumulate. 
Capitalism and religion are the 2 subjects that leave the fewest 
people on opinion sidelines. Capitalism is a way to come up 
with goods and services and get them to people. Important 
features are: Most goods and services are produced--by for-
profit companies rather than non-profits, the government, or 
individuals; free market entry and competition; strong proper-
ty rights and contract enforcement; absence of entral planning, 
control and price setting; private ownership of most things; 
and voluntary exchange. 

 Capitalism is not without oversight. The government 
has clear roles to play in establishing laws and settling dis-
putes. All of today’s rich countries are capitalist and have all 
of the things listed above. Today’s poorer countries have none 
of the things listed above. Free market entry and competition 
are constrained. The biggest difference between rich and poor 
countries might be whether laws are clearly and consistently 
enforced. What’s in short supply is justice for all. 
 Capitalism and tech progress combine to drive trends 
of dematerialization and the search for new reserves. Abraham 
Lincoln, the only US president to hold a patent, wrote that the 
patent system “added the fuel of interest to the fire of genius 
in the discovery and production of new and useful things.” 
“The fire of genius” is a wonderful label for technological 
progress. “The fuel of interest” is equally good as a summary 
of capitalism. The Enlightenment created a “culture of 
growth” that let both capitalism and technological progress 
flourish.  
 With Adam Smith as a guide, let’s look at 3 valid 
critiques of capitalism. Capitalism is selfish. “It is not from 
the benevolence of the butcher, the brewer, or the baker that 
we expect our dinner, but from their regard to their own inter-
est. Nobody but a beggar chooses to depend chiefly upon the 
benevolence of his fellow citizens.” Capitalism is amoral. 
Capitalism is unequal. One of inequality’s most serious con-
sequences is a feeling of not belonging and not participating, 
of being shut out of larger communities.  
 There are also 3 invalid critiques of capitalism, each 
refuted by Smith: Capitalism is cronyism. Many of the com-
plaints about our current economic system are about perver-
sions of it. ”Collusion and cronyism are dangerous. So is cor-
poratism: favors done for large, established companies by the 
government.” Capitalism is anarchy. “Little else is requisite 
to carry a state to the highest degree of opulence from the 
lowest barbarism, but peace, easy taxes, and a tolerable ad-
ministration of justice. Capitalism will cause great prosperity 
to blossom, but only in a properly tended garden.” Taxes are 
what we pay for society. We need them to pay not only for 
armies and courts but also for infrastructure that improves 
both daily life and the economy. Capitalism is oppression. 
This is an unfair, inaccurate, and ignorant critique. Capital-
ism’s greatest virtue was that it improves the lives of not only 
the elite but also of those born into modest circumstances.  
 One criticism of capitalism is that it doesn’t provide a 
social safety net for everyone. This true, but it’s like com-
plaining that a ship doesn’t fly. Advanced capitalist countries 
have tremendous variations in their social safety nets but they 
all have one. Much confusion stems from a caricature. Market 
fundamentalism describes the belief that capitalism alone is 
sufficient to the ensure well-being of all members of a society, 
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and that social safety nets are wasteful and unnecessary—a 
term associated with the writings of Ayn Rand. While Reagan 
and Thatcher clearly worked to shrink and change the welfare 
systems in their countries, they never sought to eliminate 
them.   
 Market fundamentalists believe that capitalism by 
itself is enough. Social democrats believe that it’s not. They 
tend to favor high taxes, more regulation, and large welfare 
systems. Socialism believes that most companies and indus-
tries should be owned or controlled by the government and 
much economic activity should be centrally planned. The real 
fault line is between social democracy and socialism.  
 Free-floating prices in capitalist economies do an 
important double duty: they provide both information and 
incentives. Prices fixed by a socialist government do neither. 
Economist Hayek said, “Once you understand that prices are 
an instrument of communication and guidance, the whole idea 
that you can bring about the same order by simple direction 
falls to the ground. Intellectually there is nothing left of social-
ism.  
 Venezuela, South America’s richest country in 2001, 
elected the ardent socialist Hugo Chaves in 1998. Venezuela 
has the largest proven oil reserves in the world. It saw the 
largest economic collapse in the history of the world. By 2017 
it had the 2nd highest homicide rate in the world after El Sal-
vador.  
 The problem with capitalism is that there isn’t 
enough of it, leaving the vast majority of the world’s labor 
force outside its control. While only 1 in 9 people in the US 
are self-employed, in India it’s 19 out of 20. When there is 
more capitalism, there is more prosperity. The developing 
world’s fundamental problem is that capitalism has not reor-
ganized production and employment in the poorest countries 
and regions, leaving the bulk of the labor force outside its 
scope of operation. 
 The legitimate object of government is to do for a 
community of people what they cannot do for themselves in 
their separate and individual capacities (Abraham Lincoln). 
We need more than just tech progress and capitalism because 
of the negative externality of pollution. An externality is a cost 
or benefit that arises from a transaction, but that does not go to 
the people directly involved. A dairy’s neighbors bear the cost 
of smell even though they’re not buying or selling any milk! 
Markets do a lot of important things spectacularly well, but 
they tend not to take care of negative externalities, so the 
government needs to intervene. If pollution is costly instead of 
free, companies will work hard to “depollute,’ just as they 
work hard to dematerialize. Since markets work so sell, the 
smart thing to do with externalities such as pollution is to 
make them tradable in a market. A “cap-and-trade” program 

for air polluting emissions began in the US in 1990 and has 
been a huge success. 
 So, we need another pair of forces to enter the pic-
ture: public awareness and responsive government. 88-95% of 
all plastic garbage that flows into the world’s oceans from 
rivers comes from just 10 countries, of which 3 were in Asia 
and 2 in Africa. China is responsible for 15% of the world’s 
economy, yet contributes 28% of total oceanic plastic trash 
from rivers. 
 Perhaps the single most successful international 
agreement to date has been the Montreal Protocol to reduce 
CFC reductions. Forbidding GMOs is bad not only for the 
environment but also for people.   
 Institutions are the “rules of the game” for a society. 
They’re devised by humans to impose constraints and shape 
incentives. Economies have inclusive institutions that allow 
people to keep what they earn or acquire through an unbiased 
system of laws, no matter who they are, and provide public 
services. On the other hand, in extractive economies most 
people have no real chance of getting ahead. A small group of 
elites finds ways to keep or take—to extract—most gains that 
are generated. Many countries that look inclusive on paper are 
actually extractive in practice. Throughout parts of Latin 
America formal laws don’t mean much because courts are 
weak or biased, bureaucracies are vast and unresponsive, and 
corruption is widespread.  
 Compared to 1970 vehicle models, new cars, SUVs 
and pickups are now 99% cleaner for common pollutants. 
Combustion engines on American roads are about 42% small-
er than 40 years ago.  
 In 2016, more people in the world had a phone than a 
flush toilet or piped water. In much of the world the 2nd Ma-
chine Age arrived before the Industrial Era did, even though 
the Industrial Era had a 2-century-plus head start. Digital 
devices are spreading quickly and getting much more sophisti-
cated. Specs on a new smartphone are comparable to those of 
the main line of MacBook laptops sold by Apple in the US in 
2006. A Maasai warrior on a mobile phone in the middle of 
Kenya now has better mobile communications than the presi-
dent did 25 years ago. In 2016 more than 45% of the world’s 
population used the Internet.  
 In 1978, 2 years after Mao Zedong died, Deng Xiao-
ping persuaded his colleagues to adopt a “reform and opening 
up” of the Chinese economy. The first reforms allowed farm-
ers to own and sell their own crops, opened the country to 
foreign investment, and let entrepreneurs start businesses. In 
1991 Gorbachev gave up his presidency and returned self-
government, after more than 6 decades, to the 15 republics 
that had made up the USSR. Between 1978 and 1991 about 
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40% of the world’ population began living within substantially 
more capitalist economic systems.  
 Since 1995 the Heritage Foundation has complied an 
Index of Economic Freedom, which attempts to quantify 4 
“pillars of economic freedom”: rule of law, government size, 
regulatory efficiency, and open markets. Economist Max 
Roser calculates that in 1988 41% of humanity lived in a de-
mocracy. Within 18 years that figure increased almost 49%. 
Today 4 out of 5 people in the world that live in an autocracy 
live in China. The strong and steady rise in the global human 
rights protection score indicates that governments are becom-
ing more responsive to freedom from political repression, false 
imprisonment, torture, and related violations.  
 Young Muslims in the Middle East, the world’s most 
conservative culture, have values today that are comparable to 
those of young people in Western Europe, the world’s most 
liberal culture, in the early 1960s. First comes a full stomach, 
then ethics. As recently as 1980, 44% of those more that 15 
years old were illiterate. By 2014 that had dropped to 15%. Of 
84 countries for which public education spending data is 
available in both 2000 and 2010, ¾ had increased the percent-
age of GDP devoted to education.  
 These changes have contributed to widespread im-
provement in both the human condition and the state of nature. 
They contribute to the concentration of economic activity. 
And they also create increasing disconnection among people 
and declines in social capital. The improvement is great, new 
concentration is a mixed blessing, and disconnection is a 
frightening trend.  
 Max Roser’s Our World in Data 
(https://ourworldindata.org) is one of my favorite websites. 
Over the past 20 years, the proportion of those living in ex-
treme poverty has almost halved—even while most people 
believe things are getting worse. The good news isn’t sinking 
in because of our basic human “negativity bias.” Also, the 
press tends to emphasize sensationalist news, which is often 
negative. But what we’re doing is working and therefore we 
should keep doing it instead of contemplating huge course 
changes. 
 The amount of land used for farming in the US has 
declined since 1982 by a Washington State-sized amount. 
Overall reforestation has become the norm. Since 2003, large-
scale reforestation in Russia and China, growth in African and 
Australian savannas, and slowing tropical deforestation have 
combined to increase the amount of carbon-storing vegetation 
on Earth. Since 1800, the earth’s level of atmospheric CO2 
has increased from 283 ppmv to 408 in 2018. Cap-and-trade 
has worked extremely well for reducing SO2 and other partic-
ulate pollution. It’s much harder, though, to push through a 
carbon tax when just about everyone is going to have to pay it, 

and when the harms are far enough in the future that they can 
be ignored or downplayed.  
 Poverty pollutes, while affluence cleans up from its 
prior mistakes via public awareness and responsive govern-
ment. Between 2005 and 2015 the Chinese government taught 
more than 20 million small farmers about efficient use of 
fertilizer. The results were impressive: average yields across 
all crops increased 10% while nitrogen decreased 15%.  
 Every region of the world has seen large poverty 
reductions in recent years. So much so that it is no longer 
ridiculous to talk about eliminating extreme poverty from the 
planet. The World Bank thinks this might be possible by 2030. 
As recently as 1980, the global average daily calories weren’t 
enough to permit an active adult male to maintain his body 
weight. Now every region in the world met this standard of 
2500 daily calories. More than 90% of the world’s people now 
have access to improved water, compared to 75% in 1990. The 
situation is similar for sanitation. 75% of the world’s teen-
agers are in school, compared to less than 50% in 1986. Life 
expectancy has risen as child and maternal mortality has col-
lapsed. Inequality in most important measures of human mate-
rial well-being is decreasing. Over and over, when we look at 
the evidence, we see that the 4 horsemen are improving our 
world. But inequalities in income and wealth dominate the 
news, and in many places these gaps are large and growing  
 With the invention of the city and its powerful com-
bination of economies of scale coupled to innovation and 
wealth creation, came the great division of society. By 2015 
the world was already 84% urban. Asia, Africa, and Oceania 
are more urbanized than both North America and Europe. 
During the last few centuries capitalism and tech progress 
combined to make agriculture far less labor-intensive. People 
in search of work moved from the countryside to the cities and 
towns with manufacturing. Service industries continued to 
need ever-more people. Most service industries have 2 im-
portant things in common: their jobs seem harder to automate 
and they rely heavily on in-person interactions. Because cities 
are where the people are, they’re also where the service jobs 
are.  
 Responsive governments contribute to urbanization 
by building public transportation and other infrastructure, 
helping to clear a path for dense housing, fighting crime and 
promoting public safety. All 4 horsemen thus contributed to 
the self-reinforcing cycle of urbanization, and the increasing 
concentration of people. Despite winning almost 3 million 
more votes than Republican candidate Donald Trump, Demo-
cratic candidate Hillary Clinton won a majority of the vote in 
fewer than 500 out of 3142 county-equivalents in the US. 
While America’s GDP increased by more than 43% between 
1994 and 2016, the number of establishments in industry de-
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creased by 15%. The data show sharp increases in concentra-
tion across the US economy in the last 30 years, with the 
growth stronger in the last half of that sample.  
 Technology-fueled competition is fierce and a new 
generation of sophisticated leading firms is being forged. A 
few companies have become much more productive and start-
ed paying much higher salaries, while the rest have seen near-
stagnant productivity and pay. The leading firms have been 
able to capture more of their industry’s total sales and profits. 
Many companies are willing to spend money on new technol-
ogy, but few are ready or able to make the changes required to 
fully exploit it. These changes, called intangible assets, allow 
a company to put new technologies to work, obtain higher 
productivity, pay more, and gain competitive advantage over 
rivals. In an era where few companies succeed at acquiring 
powerful new technologies and the right tangible assets, the 
superstars pull ahead. Stock market wealth is concentrated in 
less than half of America’s households. The top 10% of US 
household own 84% of the total stock market. Globalized 
capitalism and tech progress are creating more winner-take-
most industries. Differences across companies are the main 
driver of income and wealth concentration and inequality.  
 However, rising inequality itself isn’t the problem; 
unfairness is. It is the latter that has incited so much political 
turmoil in the rich world today. Some processes that generate 
inequality are widely seen as fair. But others are deeply and 
obviously unfair and have become a legitimate source of anger 
and disaffection. When fairness and equality clash, people 
prefer fair inequality over unfair equality. Perceptions matter a 
great deal.  
 General John Mattis built a reputation as both a fear-
some fighter and a serious scholar—often referred to as a 
“warrior monk.” When asked what worried him most, he re-
plied, “The lack of a fundamental friendliness. It seems like an 
awful lot of people in America and around the world feel 
spiritually and personally alienated.” If you lose a sense of 
being part of something bigger, then why should you care 
about your fellow man?  
 Mattis has observed a decline in social capital in the 
US and elsewhere, “connections among individuals”—social 
networks and the norms of reciprocity and trustworthiness that 
arise from them. At the heart of social capital are relation-
ships. Social capital is a type of wealth and extremely valua-
ble. In the early 1970s, more than 50% of working-age Ameri-
cans believed that “most people can be trusted.” By 2012 only 
20% did so. Between 1958 and 2015 Pew Research found that 
public trust in the federal government fell from 73% to 19%.   
 I and others use the term disconnection to refer to 
decreases in social capital—the weakening or severing of 
relationships. Recent mortality rates for middle-aged white 

Americans are on the rise and attributable to 3 causes of death: 
suicide, drug overdose, and chronic liver disease (often caused 
by alcoholism). The last time the US suicide was as high was 
during the Great Depression, when the unemployment rate 
peaked at 25%, with essentially no government-supplied safe-
ty net. Suicide is primarily a social phenomenon, rather than 
one rooted in individual personalities or mental illnesses. 
Suicides rise as people lose close ties to their extended family, 
spouse, or place of work. The opposite of addiction isn’t so-
briety, it’s connection.  
 A stream of recent research finds that a large percent-
age of people in all countries studied have an innate intoler-
ance for diversity, whether it’s gender, ethnic, or lifestyle. 
Recent elections across countries indicate a globally growing 
desire for authoritarian leaders. Authoritarianism is triggered 
by how people feel. It’s bad for social capital because it offers 
trust and reciprocity under the conditions of obedience and 
conformity. As an economy concentrates, many social ties are 
inevitably broken as companies, jobs, and work disappear. 
Since the end of the Great Recession in mid-2009, over 20% 
of counties experienced a decline in total output. The corpora-
tion has everything needed to give the individual setting, to 
draw him out of his state of moral isolation. As concentration 
continues, such settings become fewer. Unlike in Europe, 
where cities and towns existed long before industrialization, 
much of America’s heartland has no remaining preindustrial 
history. In a country where market forces are both cultural and 
economic, there has been spiritual devastation. Whites without 
a college degree make up the bulk of the large American mid-
dle class that formed in the postwar decades.  
 The Senate and the electoral college were designed, 
in whole or in part, to be unresponsive to population concen-
tration. Census data stretching back to 1790 shows that the 
most-populous states making up half of the country’s popula-
tion have always been represented by only a fifth of the Senate 
seats. While Al Gore and Hillary Clinton won the popular vote 
but not the electoral college, this happened 3 times in the 19th 
century. America’s 2-party system and requirement that feder-
al legislation be approved by both houses of Congress and the 
president have combined in recent years with political polari-
zation to decrease the government’s responsiveness to the will 
of the people. Authoritarians and pluralists disconnect from 
one another because of deep differences in their values and 
morals. As people seek out social settings they prefer—as they 
choose the group that makes them feel most comfortable—the 
nation grows more politically segregated. Some of us are 
certain that fairness means equality while others are adamant 
that it means proportionality (everyone receives in relation to 
his or her contribution). This makes effective action more 
difficult, especially when they depend on broad agreement.  
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 My long-run forecast is that the material conditions 
of life will continue to improve for most people, in most coun-
tries, most of the time, indefinitely. This depends on 2 key 
attributes of technological ideas. They are nonrival, meaning 
they don’t get used up. This is obviously not the case for most 
resources made out of atoms. Another important aspect of 
corporate technologies is that they’re partially excludable. 
This means that companies can prevent others from using 
them only for a period of time and with an increasing rate of 
“spillover” (diffuse and adopted by other companies, even if 
that’s not what their originators want). This idea-fueled 
growth doesn’t have to slow down with time. Instead, eco-
nomic growth is limited only by the idea-generating capacity 
of those within a market— “human capital.” An economy with 
a larger total stock of human capital will grow faster--a notion 
called “increasing returns to scale.”  
 Most models of economic growth feature decreasing 
returns—growth slows down as the overall economy gets 
bigger. However, because the stock of useful, nonrivalrous, 
nonexcludable ideas keeps growing, economies run and grow. 
The global stock of digital tools is increasing more quickly 
than ever. The cumulative impact of capitalism and tech pro-
gress is clear: absolute dematerialization of the economy and 
society--and thus a smaller footprint on our planet. Technolo-
gy and growth are showing up via decreased excludability, 
making it easier for good designs and recipes to spread around 
the world. Excludability is harder because of digital tools, 
which can be used to explore other means to an end. Google 
developed and released android without even trying to make it 
excludable; with the explicit goal to make it as widely imitable 
as possible. The broad trend across digital industries is to give 
away valuable technologies for free. Hundreds of millions of 
how-to videos are viewed every day on YouTube to educate 
people on an as-needed basis for free. It’s our ability to build 
human capital, rather than chop down forests, dig mines, or 
burn fossil fuels that drives growth and prosperity. The surest 
way to boost profits is to cut costs, and modern technologies, 
especially digital ones, offer unlimited ways to swap, slim, 
optimize, and evaporate in cost-reducing ways. Progress is 
likely to gallop faster and faster as economies grow.  
 Not only should we be helping the world’s poor up-
grade economically as it is the morally correct thing to do, it’s 
also the smart move for our planet. As today’s poor countries 
get richer, their institutions improve and eventually go through 
a capitalist makeover of production. Talent is equally distrib-
uted; opportunity is not. Economic growth is not the enemy of 
the environment, but an essential element of taking better care 
of it.  
 

[This book offers the best explanation I’ve seen for the recent-
ly observed US sustained economic health and low inflation 
relative to other countries’ economies that are less free, with 
weaker institutions.] I call tech progress, capitalism, public 
awareness, and responsive government the “4 horsemen of the 
optimist.” When there is more capitalism, there is more pros-
perity. Economic growth in America and other rich countries 
has decoupled from resource consumption. Institutions are the 
“rules of the game” for a society. What we’re doing is working 
and therefore we should keep doing it. Some of us are certain 
that fairness means equality while others are adamant that it 
means proportionality. Talent is equally distributed; oppor-
tunity is not.]  


