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Abundant fossil fuels, and the innovative machines they powered, launched an era of accelerated change that continues to transform human society.
The Industrial Revolution (1180L)
By Cynthia Stokes Brown
Abundant fossil fuels, and the innovative machines they powered, launched an era of accelerated change that continues to transform human society.
The transformation of the world
Try to imagine what your life would be like without any machines working for you. Make a list of the machines in your household and on your person; you may arrive at a surprising number.
Now imagine earlier generations during their childhood years. How did they move from place to place? How did they communicate? What foods did they eat?
At one time, humans, fueled by the animals and plants they ate and the wood they burned, or aided by their domesticated animals, provided most of the energy in use. Windmills and waterwheels captured some extra energy, but there was little in reserve. All life operated within the fairly immediate flow of energy from the Sun to Earth.
Everything changed during the Industrial Revolution, which began around 1750. People found an extra source of energy with an incredible capacity for work. That source was fossil fuels — coal, oil, and natural gas, though coal led the way — formed underground from the remains of plants and animals from much earlier geologic times. When these fuels were burned, they released energy, originally from the Sun, that had been stored for hundreds of millions of years.
Coal was formed when huge trees from the Carboniferous period (345 to 280 million years ago) fell and were covered with water, so that oxygen and bacteria could not decay them. Instead, the pressure of the weight of materials above them compressed them into dark, carbonic, ignitable rock.
Most of the Earth’s oil and gas formed over a hundred million years ago from tiny animal skeletons and plant matter that fell to the bottom of seas or were buried in sediment. This organic matter was compacted by the weight of water and soil. Coal, oil, and gas, despite their relative abundance, are not evenly distributed on Earth; some places have much more than others, due to geographic factors and the diverse ecosystems that existed long ago.
Early steam engines
The story of the Industrial Revolution begins on the small island of Great Britain. By the early eighteenth century, people there had used up most of their trees for building houses and ships and for cooking and heating. In their search for something else to burn, they turned to the hunks of black stone (coal) that they found near the surface of the earth. Soon they were digging deeper to mine it. Their coal mines filled with water that needed to be removed; horses pulling up bucketfuls proved slow going.
To the rescue came James Watt (1736–1819), a Scottish instrument-maker who in 1776 designed an engine in which burning coal produced steam, which drove a piston assisted by a partial vacuum. (There had been earlier steam engines in Britain, and also in China and in Turkey, where one was used to turn the spit that roasts a lamb over a fire.) Its first application was to more quickly and efficiently pump water out of coal mines, to better allow for extraction of the natural resource, but Watt’s engine worked well enough to be put to other uses; he became a wealthy man. After his patent ran out in 1800, others improved upon his engine. By 1900, engines burned 10 times more efficiently than they had a hundred years before.
At the outset of the nineteenth century, British colonies in North America were producing lots of cotton, using machines to spin the cotton thread on spindles and to weave it into cloth on looms. When they attached a steam engine to these machines, they could easily out produce India, up until then the world’s leading producer of cotton cloth. One steam engine could power many spindles and looms. This meant that people had to leave their homes and work together in factories.
Early in the nineteenth century, the British also invented steam locomotives and steamships, which revolutionized travel. In 1851, they held the first world’s fair, at which they exhibited telegraphs, sewing machines, revolvers, reaping machines, and steam hammers to demonstrate they that were the world’s leading manufacturer of machinery. By this time the characteristics of industrial society — smoke rising from factories, bigger cities and denser populations, railroads — could be seen in many places in Britain.
Why Britain?
Britain wasn’t the only place that had deposits of coal. So why didn’t the Industrial Revolution begin in China, or somewhere else that boasted this natural resource? Did it start in isolation in Britain, or were there global forces at work that shaped it? Was it geography or cultural institutions that mattered most? Historians have vigorously debated these questions, amassing as much evidence as possible for their answers.
Possible reasons why industrialization began in Britain include:
· Shortage of wood and the abundance of convenient coal deposits 
· Commercial-minded aristocracy; limited monarchy 
· System of free enterprise; limited government involvement
· Government support for commercial projects, for a strong navy to protect ships
· Cheap cotton produced by slaves in North America
· High literacy rates
· Rule of law; protection of assets
· Valuable immigrants (Dutch, Jews, Huguenots [French Protestants])
Possible reasons why industrialization did not begin in China include:
· Location of China’s coal, which was in the north, while economic activity was centered in the south
· Rapid growth of population in China, giving less incentive for machines and more for labor-intensive methods
· Confucian ideals that valued stability and frowned upon experimentation and change
· Lack of Chinese government support for maritime explorations, thinking its empire seemed large enough to provide everything needed
· China’s focus on defending itself from nomadic attacks from the north and west
Global forces influencing the development of industrialization in Britain include:
· Britain’s location on the Atlantic Ocean
· British colonies in North America, which provided land, labor, and markets
· Silver from the Americas, used in trade with China
· Social and ideological conditions in Britain, and new thoughts about the economy, that encouraged an entrepreneurial spirit
By the way, if you’re wondering what oil and natural gas were doing while coal was powering the Industrial Revolution, they had been discovered long before and were in use, but mostly as fuels for lamps and other light sources. It wasn’t until the mid-twentieth century that oil caught up — and surpassed — coal in use.
The spread of the Industrial Revolution
Britain tried to keep secret how its machines were made, but people went there to learn about them and took the techniques back home. Sometimes they smuggled the machines out in rowboats to neighboring countries. The first countries after Britain to develop factories and railroads were Belgium, Switzerland, France, and the states that became Germany. Building a national railroad system proved an essential part of industrialization. Belgium began its railroads in 1834, France in 1842, Switzerland in 1847, and Germany in the 1850s.
Industrialization began in the United States when Samuel Slater emigrated from Britain to Rhode Island in 1789 and set up the first textile factory on U.S soil. He did this from memory, having left Britain without notes or plans that could have been confiscated by British authorities. Francis Cabot Cowell, of Massachusetts, visited Britain from 1810 to 1812 and returned to set up the first power loom and the first factory combining mechanical spinning and weaving in the States. Railroad construction in America boomed from the 1830s to 1870s. The American Civil War (1861–1865) was the first truly industrial war — the increasingly urbanized and factory-based North fighting against the agriculture-focused South — and industrialization grew explosively afterward. By 1900, the United States had overtaken Britain in manufacturing, producing 24 percent of the world’s output.
About four decades before that, both Russia and Japan abolished their feudal systems to compete in the industrializing world. In Japan, the monarchy proved flexible enough to survive through early industrialization. In Russia, a profoundly rural country, the czar and the nobility undertook industrialization while trying to retain their dominance. Factory workers often worked 13-hour days without any legal rights. Discontent erupted repeatedly, and eventually a revolution brought the Communist party to power in 1917.
Industrialized nations used their strong armies and navies to colonize many parts of the world that were not industrialized, gaining access to the raw materials needed for their factories, a practice known as imperialism. In 1800, Europeans occupied or controlled about 34 percent of the land surface of the world; by 1914, this had risen to 84 percent.
Britain led the nineteenth-century takeovers and ended the century with the largest noncontiguous empire the world has ever known. (“The sun never sets on the British Empire,” as the British liked to say.) Britain exerted great influence in China and the Ottoman Empire without taking over direct rule, while in India, Southeast Asia, and 60 percent of Africa, it assumed all governmental functions.
In the last decade of the nineteenth century, most European nations grabbed for a piece of Africa. By 1900, the only independent country left on the continent was Ethiopia. After World War II (1939–1945) Europe’s colonies demanded their independence, which didn’t always happen immediately or without conflict but eventually took root. Now, in the early twenty-first century, Brazil, China, and India are becoming economic powerhouses, while many European countries are enduring troubled economic times.
Consequences of the Industrial Revolution
The statistics that reflect the effects of industrialization are staggering. In 1700, before the widespread use of fossil fuels, the world had a population of 670 million people. By 2011, the world’s population had reached 6.7 billion, a tenfold increase in a mere 300 years. In the twentieth century alone, the world’s economy grew fourteenfold, the per capita income grew almost fourfold, and the use of energy expanded at least thirteenfold. This kind of growth has never before occurred in human history.
Many people around the world today enjoy the benefits of industrialization. With so much more energy flowing through human systems than ever before, many of us must do much less hard physical labor than earlier generations did. People today are able to feed more babies and bring them to adulthood. Many people vote and participate in modern states, which provide education, social security, and health benefits. Large numbers of people enjoy levels of wealth, health, education, travel, and life expectancy unimagined before industrialization.
The benefits of industrialization, however, have come at great cost. For one thing, the rate of change (acceleration) is now so rapid that individuals and social systems struggle to keep up. And strong arguments can be made about depersonalization in the age of mass production. 
The increased complexity of the industrial system has also brought increased fragility. Industrialization depends on the interaction of many diverse components, any one of which could fail. We know that many of the essential components of the industrial system, and the natural resources it depends on, are being compromised — the soil, the oceans, the atmosphere, the underground water levels, plants, and animals are all at risk. Will growth continue unchecked, or are we approaching the end of an unsustainable industrial era? Whatever the future holds, we’ll be debating — and dealing with — the consequences of modernization for years to come.
The Industrial Revolution (950L)
By Cynthia Stokes Brown, adapted by Newsela
Abundant fossil fuels, like coal, led to innovative machines like engines. These inventions launched an era of accelerated change that continues to transform human society.
The transformation of the world
Try to imagine your life without any machines working for you. Make a list of the machines in your house. You may be surprised how many there are.
Imagine young people who grew up before machines. How did they move from place to place? How did they communicate? What foods did they eat?
At one time, humans provided most of their own energy. They ate plants and animals for fuel, burned wood, and were helped by domestic animals. Windmills and waterwheels captured some extra energy, but little could be saved. All life depended on the energy the Sun sent to the Earth.
Everything changed during the Industrial Revolution, which began around 1750. People found an extra source of energy that could work for them. That source was fossil fuels — coal, oil, and natural gas. These formed underground from the remains of plants and animals from much earlier geologic times. When they were burned, they released energy, originally from the Sun, that had been stored for hundreds of millions of years.
Coal was formed when huge trees from the Carboniferous period (345 to 280 million years ago) fell and were covered with water, so that oxygen and bacteria could not decay them. Materials pushing down compressed them into dark, carbonic, burnable rock.
Most of the Earth’s oil and gas formed over a hundred million years ago from tiny animal skeletons and plant matter that fell to the bottom of seas or were buried in sediment. This organic matter was compressed by the weight of water and soil.
Coal, oil, and gas are relatively common on Earth. But they are not evenly distributed. Some places have much more than others due to the diverse ecosystems that existed long ago.
Early steam engines
The story of the Industrial Revolution begins on the small island of Great Britain. By the early eighteenth century, people there had cut down most of their trees to build houses or ships and for cooking and heating. They needed something else to burn. They turned to the hunks of black stone (coal) that they found near the surface of the Earth. Soon they were digging deeper to mine it. These coal mines, deep in the Earth, began to fill with water. Using horses to pull up bucketfuls of water was too slow.
To the rescue came James Watt (1736–1819), a Scottish instrument-maker. In 1776, he designed an engine that used burning coal to produce steam. The steam drove a piston. This steam engine was first used to efficiently pump water out of coal mines. But his engine worked well, and it was put to other uses. He became a wealthy man. After his patent ran out in 1800, others improved on his engine. By 1900, engines burned 10 times more efficiently than they had a hundred years before.
At the beginning of the nineteenth century, British colonies in North America were producing lots of cotton. Machines were used to spin the cotton thread on spindles and to weave it into cloth on looms. Attaching a steam engine to these machines made the work go much, much faster. One steam engine could power many spindles and looms. This meant that people had to leave their homes and work together in factories.
Early in the nineteenth century, the British also invented steam locomotives and steamships, which revolutionized travel. In 1851, they held the first world’s fair. They exhibited telegraphs, sewing machines, revolvers, reaping machines, and steam hammers to demonstrate that they were the world’s leading manufacturer of machinery. By this time, the characteristics of industrial society — smoke rising from factories, bigger cities and denser populations, railroads — could be seen in many places in Britain.
Why Britain?
Britain wasn’t the only place that had deposits of coal. So why didn’t the Industrial Revolution begin in China, or somewhere else that had coal? Did it start in isolation in Britain, or were there global forces at work that shaped it? Did geography or cultural institutions matter more? Historians have vigorously investigated these questions.
Possible reasons why industrialization began in Britain include:
· Shortage of wood and an abundance of convenient coal deposits
· Elites who were interested in business, a limited monarchy
· A capitalist system; limited government involvement
· Government support for business projects and a strong navy to protect ships
· Cheap cotton produced by slaves in North America
· High literacy rates
· Rule of law; protection of assets
· Valuable immigrants (Dutch, Jews, Huguenots [French Protestants])
Possible reasons why industrialization did not begin in China include:
· Location of China’s coal — the north — while economic activity was centered in the south
· A large, rapidly growing population, allowing for human labor instead of machines
· Confucian ideals that valued stability and discouraged experimentation and change
· Lack of Chinese government support for sea explorations, thinking its empire seemed large enough to provide everything needed
· China’s focus on defending itself from nomadic attacks from the north and west
Global forces influencing the development of industrialization in Britain include:
· Britain’s location on the Atlantic Ocean
· British colonies in North America, which provided land, labor, and markets
· Silver from the Americas, used in trade with China
· Social and ideological conditions in Britain, and new thoughts about the economy, that encouraged an entrepreneurial spirit
What were oil and natural gas doing while coal was powering the Industrial Revolution? They had been discovered long before and were in use, but mostly as fuels for lamps and other light sources. It wasn’t until the mid-twentieth century that oil caught up — and surpassed — coal in use.
The spread of the Industrial Revolution
Britain wanted to keep secret how its machines were made. But visitors soon learned about them and took the techniques back home. Sometimes they smuggled machines out in rowboats.
The first countries after Britain to develop factories and railroads were Belgium, Switzerland, France, and the states that became Germany. Building a national railroad system was an essential part of industrialization. Belgium began its railroads in 1834, France in 1842, Switzerland in 1847, and Germany in the 1850s.
Industrialization came to the United States in 1789. Samuel Slater left Britain for Rhode Island, where he set up the first textile factory on U.S soil. He couldn't bring any notes or plans from Britain, so he had to set up the factory from memory.
Railroad construction in America boomed from the 1830s to 1870s. The American Civil War (1861–1865) was the first truly industrial war. The increasingly urbanized and factory-based North was fighting against the agriculture-based South. Industrialization grew explosively after the war. By 1900, the United States had overtaken Britain in manufacturing, producing 24 percent of the world’s output.
Four decades before that, both Russia and Japan gave up their feudal systems to compete in the industrializing world. In Japan, the monarchy was flexible enough to survive early industrialization.
But in Russia, a rural country, the czar and nobles tried to industrialize the country while keeping a grip on their dominance. Factory workers often worked 13-hour days without any legal rights. Eventually, a revolution brought the Communist party to power in 1917.
Industrialized nations used their strong armies and navies to colonize many parts of the world that were not industrialized. They needed raw materials for their factories. This colonization is known as imperialism. In 1800, Europeans occupied or controlled about 34 percent of the land surface of the world. By 1914, this had risen to 84 percent.
Consequences of the Industrial Revolution
The effects of industrialization are staggering. In 1700, before fossil fuels were in use, the world’s population was 670 million. By 2011, it was 6.7 billion, a tenfold increase in only 300 years.
In the twentieth century alone, the world’s economy grew fourteenfold, per capita income grew almost fourfold, and the use of energy expanded at least thirteenfold. This kind of growth has never before occurred in human history.
Many people around the world today enjoy the benefits of industrialization. With extra energy flowing through the system, many of us do much less physical labor than earlier generations. People today are able to feed more babies and bring them to adulthood. Many people vote and participate in modern states. These states provide education, social security, and health benefits. Large numbers of people enjoy levels of wealth, health, education, travel, and life expectancy unimagined before industrialization.
The benefits of industrialization, however, have come at great cost. For one thing, the rate of change (acceleration) is now so rapid that individuals and social systems struggle to keep up. And it can be argued that life has become depersonalized in the era of mass production.
As the industrial system has become more complex, it has also become more fragile. Industrialization needs many components to work together smoothly. Any one component could fail.
We know that many of the essential components of the industrial system, and the natural resources it depends on, are being undermined. The soil, the oceans, the atmosphere, the underground water levels, plants, and animals are all at risk.
Will uncontrolled growth continue, or are we approaching the end of an unsustainable industrial era? Whatever the future holds, we’ll be debating — and dealing with — the consequences of modernization for years to come.
The Industrial Revolution (820L)
By Cynthia Stokes Brown, adapted by Newsela
Fossil fuels, like coal, led to innovative machines like engines. These inventions launched a period of rapid change that transformed human society.
The transformation of the world
Try to imagine your life without any machines. Think about all the machines in your house. You may be surprised how many there are.
Imagine young people who grew up before machines. How did they get around? How did they communicate? What did they eat?
At one time, humans provided most of their own energy. They ate plants and animals for fuel, burned wood, and were helped by domestic animals. Windmills and waterwheels captured some extra energy, but little could be saved. All life depended on the energy the Sun sent to the Earth.
Everything changed during the Industrial Revolution, which began around 1750. People found an extra source of energy that could work for them. That source was fossil fuels — coal, oil, and natural gas. These formed underground from the remains of plants and animals from long ago. When fossil fuels were burned, they released energy that was originally from the Sun. This energy had been stored for hundreds of millions of years.
Coal was formed when huge trees from the Carboniferous period (345 to 280 million years ago) fell and were covered with water. Oxygen and bacteria could not decay them. Materials pushing down compressed them into dark, carbonic, burnable rock.
Most oil and gas formed over a hundred million years ago. They were formed from animal and plant matter that was compressed underground or underwater.
Coal, oil, and gas are relatively common on Earth. But they are not evenly distributed. Some places have much more than others.
Early steam engines
The story of the Industrial Revolution begins on the small island of Great Britain. By the early eighteenth century, people there had cut down most of their trees. The trees were used to build houses or ships and for cooking and heating. They now needed something else to burn. People turned to the hunks of black stone (coal) that they found near the surface of the Earth. Soon they were digging deeper to mine this coal. These coal mines, deep in the Earth, began to fill with water. Using horses to pull up bucketfuls of water was too slow.
To the rescue came James Watt (1736–1819), a Scottish instrument-maker. In 1776, he designed an engine that used burning coal to produce steam. The steam drove a piston. This steam engine was first used to pump water out of coal mines. But his engine worked well, and it found many uses. He became a wealthy man. After his patent ran out in 1800, others improved on his engine. By 1900, engines burned 10 times more efficiently than they had in 1800.
At the beginning of the nineteenth century, British colonies in North America were producing lots of cotton. Machines were used to spin the cotton thread on spindles and to weave it into cloth on looms. Attaching a steam engine to these machines made the work go much faster. One steam engine could power many spindles and looms. This led to people leaving their homes and working together in factories.
Early in the nineteenth century, the British also invented steam locomotives and steamships, which revolutionized travel. In 1851, they held the first world’s fair. They exhibited telegraphs, sewing machines, and revolvers. This demonstrated that they were the world’s leading manufacturer of machinery. By this time, factories, big cities, and railroads could be seen in many places in Britain. These were the signs of an industrial society.
Why Britain?
Britain wasn’t the only place that had coal. So why didn’t the Industrial Revolution begin in China, or somewhere else that had coal? Did it start independently in Britain, or were there global forces at work that shaped it? Did geography or cultural institutions matter more? Historians have vigorously investigated these questions.
Possible reasons why industrialization began in Britain include:
· A wood shortage and many convenient coal deposits
· Elites who were interested in business, a limited monarchy
· A capitalist system with limited government involvement
· Government support for business projects and a strong navy to protect ships
· Cheap cotton produced by slaves in North America
· High literacy rates
· Rule of law
· Valuable immigrants (Dutch, Jews, Huguenots [French Protestants])
Possible reasons why industrialization did not begin in China include:
· China’s coal was in the north, while economic activity was centered in the south
· A large, rapidly growing population that allowed for human labor instead of machines
· Confucian ideals that valued stability and discouraged experimentation and change
· Lack of Chinese government support for sea explorations
· China’s focus on defending itself from nomadic attacks
Global forces influencing the development of industrialization in Britain include:
· Britain’s location on the Atlantic Ocean
· British colonies in North America, which provided land, labor, and markets
· Silver from the Americas, used in trade with China
· Social and ideological conditions in Britain, and new thoughts about the economy that encouraged business risk-taking
What were oil and natural gas doing during the era of coal? They were used mostly as fuel for lamps and other light. It wasn’t until the mid-1900s that oil caught up — and surpassed — coal in use.
The spread of the Industrial Revolution
Britain wanted to keep secret how its machines were made. But visitors soon learned about them and took the techniques back home. Sometimes they smuggled machines out in rowboats.
The first countries after Britain to develop factories and railroads were Belgium, Switzerland, France, and Germany. Building a national railroad system was an essential part of industrialization. Belgium, France, Switzerland, and Germany all began to build their railroads in the mid-1800s.
Industrialization came to the United States in 1789. Samuel Slater left Britain for Rhode Island, where he set up the first textile factory on U.S soil. He couldn’t bring any notes or plans from Britain, so he had to set up the factory from memory.
Railroad construction in America boomed from the 1830s to 1870s. The American Civil War (1861–1865) was the first truly industrial war. The factory-based North was fighting the agriculture-based South. Industrialization grew explosively after the war. By 1900, the United States had overtaken Britain in manufacturing, producing 24 percent of the world’s output.
Four decades before that, both Russia and Japan gave up their feudal systems to compete in the industrializing world. In Japan, the monarchy was flexible enough to survive early industrialization.
But Russia was a rural country led by a czar and nobles. They tried to industrialize the country while maintaining their dominance. Factory workers often worked 13-hour days without any legal rights. Eventually, a revolution brought the Communist party to power in 1917.
Industrialized nations used their strong armies and navies to colonize many parts of the world that were not industrialized. They needed raw materials for their factories. This colonization is known as imperialism. In 1800, Europeans occupied or controlled about 34 percent of the land surface of the world. By 1914, this had risen to 84 percent.
Consequences of the Industrial Revolution
The effects of industrialization are astonishing. In 1700, before fossil fuels, the world’s population was 670 million. But 2011, it was 6.7 billion, a tenfold increase in only 300 years.
In the twentieth century alone, the world’s economy grew fourteenfold and per capita income grew almost fourfold. The use of energy expanded at least thirteenfold. This kind of growth has never been seen in human history.
Many people around the world today enjoy the benefits of industrialization. Extra energy flowing through the system allows many of us to do much less physical labor than earlier generations. People today are able to feed more babies and bring them to adulthood. Many people vote and participate in modern states. These states provide education, social security, and health benefits. Large numbers of people enjoy levels of wealth, health, education, travel, and life expectancy unimagined before industrialization.
However, the benefits of industrialization have come at great cost. For one thing, the rate of change (acceleration) is now incredibly rapid. It's so fast that individuals and social systems struggle to keep up. And perhaps life has less individuality now that most things are made in factories.
As the industrial system has become more complex, it has also become more fragile. Industrialization needs many components to work together smoothly. Any one component could fail.
We know that many of the essential components of the industrial system are being undermined. The system depends on natural resources. The soil, the oceans, the atmosphere, the underground water levels, plants, and animals are all at risk.
Will uncontrolled growth continue? Are we approaching the end of an unsustainable industrial era? Whatever the future holds, we’ll be dealing with the consequences of modernization for years to come.
The Industrial Revolution (690L)
By Cynthia Stokes Brown, adapted by Newsela
Fossil fuels, like coal, led to innovative machines. These inventions launched a period of rapid change. Human society was transformed forever.
The transformation of the world
Try to imagine your life without any machines. Think about all the machines in your house. You may be surprised how many there are.
Imagine young people who grew up before machines. How did they get around? How did they communicate? What did they eat?
At one time, humans provided most of their own energy. They ate plants and animals for fuel. All life depended on the energy the Sun sent to the Earth.
Everything changed during the Industrial Revolution, which began around 1750. People found a new source of energy. That source was fossil fuels — coal, oil, and natural gas. Fossil fuels formed underground from the remains of plants and animals from long ago. Burning fossil fuels released energy that came from the Sun. The energy had been stored for hundreds of millions of years.
Coal was formed when huge prehistoric trees fell and were covered with water. Oxygen and bacteria could not decay them. Materials pushing down compressed the trees into dark, burnable rock.
Coal, oil, and gas are relatively common on Earth. But they are not evenly distributed. Some places have much more than others.
Early steam engines
The story of the Industrial Revolution begins on the small island of Great Britain. People used wood to build houses or ships. They also used wood for cooking and heating. But now most of the trees were gone. People needed something else to burn. They turned to the black rocks (coal) that they found in the ground.
Soon they were digging deeper to mine this coal. These coal mines, deep in the Earth, began to fill with water. Using horses to pull up bucketfuls of water was too slow.
A Scottish instrument-maker named James Watt (1736-1819) came to the rescue. In 1776, he designed an engine that used burning coal to produce steam. The steam caused a piston to move up and down. His steam engine was first used to pump water out of coal mines. But the engine worked well and it found many uses. Watt became a very rich man. After 1800, other people improved his engine. By 1900, engines burned 10 times more efficiently than in 1800.
Around 1800, British colonies in North America were producing lots of cotton. Machines were used to spin the cotton and weave it into cloth. Attaching a steam engine to these machines made the work go much faster. Soon there were large factories powered by steam engines. People began to leave the countryside to work in these factories.
The British also invented steam locomotives and steamships in the early 1800s. These inventions revolutionized travel. In 1851, they held the first world’s fair. They showed off telegraphs, sewing machines, and revolvers. This demonstrated that they were the world’s leading manufacturer of machinery. By then, many places in Britain had factories, big cities, and railroads. These were the signs of an industrial society.
Why Britain?
Britain wasn’t the only place that had coal. So why didn’t the Industrial Revolution begin in China, or somewhere else? Did it start independently in Britain, or were there global forces at work? Did geography or cultural institutions matter more? Historians have investigated these questions.
Industrialization may have begun in Britain due to:
· A lack of wood and lots of coal
· Rich businesspeople
· A capitalist system with limited government involvement
· Government support for business projects
· Cheap cotton produced by slaves in North America
· High literacy rates
· Rule of law
· Valuable immigrants
Historians believe Industrialization didn’t begin in China due to:
· China’s coal being far from the big cities
· China’s large population that made human labor possible
· Confucian ideals that valued stability and discouraged experimentation and change
· Lack of Chinese government support for sea explorations
· China’s focus on defending itself from nomadic attacks
Global forces influencing the development of industrialization in Britain include:
· Britain’s location on the Atlantic Ocean
· British colonies in North America, which provided land, labor, and markets
· Silver from the Americas
· New thoughts about the economy that encouraged business risk-taking
The spread of the Industrial Revolution
Britain wanted to keep secret how its machines were made. But visitors soon learned about them. They took the techniques back to their home countries. Sometimes they smuggled machines out in rowboats.
The first countries after Britain to develop factories and railroads were Belgium, Switzerland, France, and Germany. Building a national railroad system was an essential part of industrialization. Belgium, France, Switzerland, and Germany all began to build railroads in the mid-1800s.
Industrialization came to the United States in 1789. Samuel Slater left Britain for Rhode Island. He set up the first textile factory on U.S soil. He couldn’t bring any notes or plans from Britain. Slater had to set up the factory from memory.
Railroad construction in America boomed from the 1830s to 1870s. The American Civil War (1861–1865) was the first truly industrial war. The factory-based North was fighting the agriculture-based South. Industrialization grew explosively after the war. By 1900, the United States had overtaken Britain in manufacturing. The U.S. now produced 24 percent of the world’s output.
Four decades before that, both Russia and Japan gave up their feudal systems. They had to compete in the industrializing world. Japan’s monarchy was flexible enough to survive early industrialization.
But in Russia, the czar tried to industrialize a rural country while keeping his dominance. Factory workers often worked 13-hour days without any legal rights. Eventually, workers rebelled. A revolution brought the Communist party to power in 1917.
Industrialized nations used their strong armies and navies to colonize many parts of the world that were not industrialized. They needed raw materials for their factories. This colonization is known as imperialism. In 1800, Europeans occupied or controlled about 34 percent of the land surface of the world. By 1914, this had risen to 84 percent.
Consequences of the Industrial Revolution
The effects of industrialization are astonishing. In 1700, before fossil fuels, the world’s population was 670 million. By 2011, it was 6.7 billion. This was a tenfold increase in only 300 years.
In the twentieth century, the world’s economy grew fourteenfold. Per capita income grew almost fourfold. The use of energy expanded at least thirteenfold. This kind of growth has never been seen in human history.
Many people today enjoy the benefits of industrialization. Extra energy flows through the system. It allows many of us to do much less physical labor than earlier generations. People today are able to feed and raise more babies. Many people vote and participate in modern states. These states provide education, social security, and health benefits. Large numbers of people enjoy levels of wealth, health, education, travel, and life expectancy unimagined before industrialization.
However, the benefits of industrialization have come at great cost. For one thing, the rate of change (acceleration) is now incredibly rapid. It's so fast that individuals and social systems struggle to keep up. And perhaps life has less individuality now that most things are made in factories.
The industrial system has become more complex. It has also become more fragile. Industrialization needs many parts to work together smoothly. Any one component could fail.
We know that many of the essential parts of the industrial system, and the natural resources it depends on, are being undermined. The soil. The oceans. The atmosphere. The underground water levels. Plants. Animals. All these are at risk.
Will uncontrolled growth continue? Are we approaching the end of an unsustainable industrial era? Whatever the future holds, we’ll be dealing with the consequences of modernization for years to come.
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Acceleration, an increase in the rate of change, is occurring both in the Universe and in human culture on planet Earth.
Acceleration: A Historian Reflects on a Lifetime of Change (1150L)
By Cynthia Stokes Brown
Acceleration, an increase in the rate of change, is occurring both in the Universe and in human culture on planet Earth.
Definitions
In 2011, three astronomers were awarded the Nobel Prize in Physics for discovering in 1998 that the expansion of our Universe is accelerating, rather than decelerating as they had expected. They found that the galaxies farthest away from our Milky Way galaxy are flying away from us faster than the galaxies nearer to us. The astronomers discovered this by charting changes in the distances of far galaxies, which they measured by observing supernovae that exploded in them. This means simply that the expansion of our Universe is happening at a faster and faster rate. That is, it is accelerating.
Apparently this accelerating expansion of our Universe has not always been the case. It seems to have started about 5 billion years ago, about the same time that our Solar System began. No one knows what anti-gravity force can be pushing the farthest galaxies away faster and faster. Astronomers are calling this unknown force “dark energy” and are estimating that it fills about 70 percent of space. Stay tuned as astronomers learn more about this.
Here on Earth, a different kind of acceleration is happening. For humans, acceleration means that the rate and scale of cultural change is increasing. David Christian wrote in his book Maps of Time that it might not be an exaggeration to claim that “more change has occurred in the twentieth century than in all earlier periods of human history.”
Evidence for acceleration
What do we mean when we say that the rate and scale of cultural change are increasing? What evidence do we have? How can we measure change? On the cosmological or geological scale, change is measured in millions or billions of years. On the biological scale, with natural selection setting the pace, change occurs in thousands to millions of years. On the scale of human culture, large-scale change used to occur over millennia or centuries, but now it is taking place in decades or even years.
Let’s look at the length of time that each of the major periods of human history has lasted. The Paleolithic era, or the era of hunting and gathering, lasted from the beginning of our species about 250,000 years ago to about 10,000 years ago. That’s about 240,000 years, or 240 millennia. The period of agriculture lasted about 10,000 years, or 10 millennia, while the modern industrial era has lasted 200 years, or one-fifth of a millennium. Do you see a pattern of accelerating change? Each era lasted for a much shorter period of time than the earlier one. Now we seem already to be near the beginning of a new era, since we cannot continue long in our present mode: oil is running out, and the burning of fossil fuels is changing our climate.
Zooming in on the twentieth century, we might begin by looking at the increase of human population. In 1900, the Earth had 1.6 billion people; in 1950, it had 2.5 billion; and in 2000, it had 6.1 billion. In other words, it just about doubled twice in one century. In the lifetime of anyone who lived through the last half of the twentieth century, the human population doubled in 40 years. This has never happened before in anyone’s lifetime. Since 2000, the rate of population growth has slowed somewhat, but the human population has still increased to 7 billion. This total represents an enormous, rapid, and unprecedented change for humans and for the planet.
The number of people who have ever lived is estimated to be about 80 billion. Of those, 20 percent have lived in the modern era. About 8 percent (7 billion divided by 80 billion) of all humans who have walked the Earth are alive today.
What has made it possible for so many people to survive and live a long life? (Average worldwide life expectancy has risen from about 35 years in 1900 to about 66 years in 2000.) The answer seems to lie in the increased interplay of energy flowing through human systems and increasing innovations in human technology.
The force that propels the acceleration of change in human societies today is the burning of fossil fuels — coal, oil, and natural gas — and the technological innovations of the modern era. Oil came into use in the early twentieth century, revolutionizing transportation by fueling cars, trucks, tractors, airplanes, and tanks. During the twentieth century, energy use in the world expanded thirteenfold, which included oil production soaring sixfold just from 1950 to 1973. The three fossil fuels provide energy that originated from the Sun and was sent to Earth millions of years ago, supporting early life forms, preserved somewhat in their remains and then retained underground or under the sea until humans retrieve it. This extra energy propels our food production and our technologies (transportation, communications, financial systems, space exploration, and military actions). Our global civilization is based on fossil fuels at the present time. As of 2010, only about 16 percent of global energy comes from renewable sources.
More people and more energy from fossil fuels have added up to a great increase in the size of the global economy — a tenfold increase since the end of World War II in 1945. The period since then is sometimes called the “Great Acceleration,” because global increases in population, production, and energy use have increased at a previously unknown rate.
Technology over three generations
The changes in technology that occurred in the twentieth century may be more vivid if I compare some aspects of the life of my grandmother, Bertha Mantz Bast, who lived from 1888 to 1987, with aspects of mine.
My grandmother married my grandfather, Paul Jacob Bast, in 1909. They lived with his parents on a dairy farm in southern Wisconsin, 20 miles from Milwaukee. At that time, Grandpa already had his first Ford tractor, but they had no electricity, car, radio, or telephone. They traveled only as far as they could walk, or as far as horses could pull a sleigh in winter or a buggy in summer. On special occasions, they might take a train. They milked the cows by hand and pumped water into the kitchen by hand. Grandma hung the laundry on lines to dry, and grew their vegetables in her gardens. The farm had kerosene lamps, wood stoves for cooking and heating, and a privy (toilet) outside. Everyone bathed in the kitchen in a large wooden tub. Grandma said they were clean and happy.
During Grandma’s life on the farm — until they moved to a city in 1954 — innovations appeared that changed her life immensely. Sometime before 1920, Grandpa bought his first car, a Model-T Ford that had to be hand-cranked to start the engine. (Grandma never learned to drive.) Electricity arrived in 1921, ending the kerosene lamps. Soon there was indoor plumbing, hoses to water the garden, and eventually milking and washing machines, plus radios, telephones, and phonographs. In her 80s, Grandma flew on an airplane twice to visit her daughter, who lived in San Salvador, El Salvador.
In my lifetime, technological innovations have appeared even faster. Before I married in 1961, antibiotics had come into use to help fight illnesses, color television (1940) had been invented, as well as atomic energy (1945) and credit cards (1950). After my marriage, the first man landed on the Moon in 1969, the first IBM PCs appeared in 1981, and the first Apple Macintoshes in 1984.
After that, the list accelerates even more:
· 1990 World Wide Web
· 1991 First hydrogen fuel cell for automobiles
· 1992 Digital cell phones
· 1995 DVDs
· 1997 Toyota hybrid car released in Japan
· 1998 High-definition television
· 2000 Nano-Tex fabrics
· 2001 New artificial heart and liver technology; iPods
· 2004 Facebook
· 2005 YouTube
· 2007 New record of efficiency in solar cells
· 2010 First iPad
Now in my later years, I am much more hopelessly out of date than my grandmother ever was. I have a much harder time keeping up with the innovations that keep appearing because the pace of change has accelerated. Yet the payoff for me has been staggeringly wonderful. Now I can connect almost instantaneously with anyone in the world, and with all the knowledge in the world. I can jump in a plane and be anywhere within hours. I can finish the maintenance work of my daily life in very little time. Grandma would hardly be able to believe it, and she’s been gone only 25 years.
In these paragraphs, I have described only innovations as they have affected daily life. But technology has transformed all areas of human life. Today human activity is connected in a simultaneous global network never before attained on Earth — an exchange network that includes medicines, foods, and weapons. What will the pace of change be like during your lifetime?
Acceleration: A Historian Reflects on a Lifetime of Change (1010L)
By Cynthia Stokes Brown, adapted by Newsela
Acceleration, an increase in the rate of change, is occurring both in the Universe and in human culture on planet Earth.
Definitions
In 1998, three astronomers found that the galaxies farthest away from our Milky Way galaxy are flying away from us faster than the galaxies nearer to us. The astronomers discovered this by charting changes in the distances of far galaxies, which they measured by observing supernovae that exploded in them. This means simply that the expansion of our Universe is happening at a faster and faster rate. That is, it is accelerating. For their discovery, the trio won the Nobel Prize in Physics in 2011. 
Apparently our Universe has not always been expanding faster and faster. It seems to have started about 5 billion years ago, about the same time that our Solar System began. No one knows what anti-gravity force can be pushing the farthest galaxies away faster and faster. Astronomers are calling this unknown force “dark energy.” They estimate that it fills about 70 percent of space. 
Here on Earth, things are also speeding up in another way. For humans, acceleration means that the rate and scale of cultural change is increasing. David Christian wrote that it might not be an exaggeration to claim that “more change has occurred in the twentieth century than in all earlier periods of human history" (Maps of Time). 
Evidence for acceleration
What do we mean when we say that the rate and scale of cultural change are increasing? What evidence do we have? How can we measure change? On the cosmological or geological scale, change is measured in millions or billions of years. On the biological scale, change occurs in thousands to millions of years with natural selection setting the pace. On the scale of human culture, major change used to occur over millennia or centuries, but now it is taking place in decades or even years.
Let’s look at the length of time that each of the major periods of human history has lasted. The Paleolithic era, or the era of hunting and gathering, lasted from the beginning of our species about 250,000 years ago to about 10,000 years ago. That’s about 240,000 years, or 240 millennia. The period of agriculture lasted about 10,000 years, or 10 millennia. The modern industrial era has lasted 200 years, or one-fifth of a millennium. 
Do you see a pattern of accelerating change? Each era lasted for a much shorter period of time than the earlier one. Now we seem already to be near the beginning of a new era, since we cannot continue long in our present mode: oil is running out, and the burning of fossil fuels (coal, gas, and oil) is changing our climate.
Look at the increase of human population in the twentieth century. In 1900, the Earth had 1.6 billion people; in 1950, it had 2.5 billion; and in 2000, it had 6.1 billion. It just about doubled twice in one century. In the lifetime of anyone who lived through the last half of the twentieth century, the human population doubled in 40 years. This has never happened before in anyone’s lifetime. The human population has grown to 7 billion. This total represents a huge, never-before-seen change for humans and for the planet.
The number of people who have ever lived is estimated to be about 80 billion. Of those, 20 percent have lived in the modern era. About 8 percent (7 billion divided by 80 billion) of all humans who  have walked the Earth are alive today.
Over the twentieth century, the average life expectancy rose from 35 years to about 66 years. A combination of energy and technology appear to be helping humans live longer. Those two forces are also responsible for the overall quickening of change in human culture.
Oil came into use in the early twentieth century. It transformed transportation by fueling cars, trucks, tractors, airplanes, and tanks. During the twentieth century, energy use in the world expanded thirteenfold, or by 13 times. Oil production soared sixfold just from 1950 to 1973. Our global civilization is based on fossil fuels at the present time. The three fossil fuels that provide energy originated from the Sun and were sent to Earth millions of years ago, supporting early life forms, preserved somewhat in their remains and then retained underground or under the sea until humans retrieve it. This extra energy helps us grow food and create technologies. Those technologies are used in transportation, communications, financial systems, space exploration, and defense. As of 2010, only about 16 percent of global energy comes from renewable sources.
More people and more energy from fossil fuels have helped the global economy grow tenfold since 1945. The period since then is sometimes called the “Great Acceleration,” because global increases in population, production, and energy use have increased faster than ever.
Technology over three generations
The changes in technology that occurred in the twentieth century may be more vivid with a personal example. Compare some aspects of the life of my grandmother, Bertha Mantz Bast, with aspects of mine.
My grandmother, who lived from 1888 to 1987, married my grandfather, Paul Jacob Bast, in 1909. They lived with his parents on a dairy farm in southern Wisconsin, 20 miles from Milwaukee. At that time, Grandpa already had his first Ford tractor, but they had no electricity, car, radio, or telephone. They traveled only as far as they could walk, or as far as horses could pull a sleigh in winter or a buggy in summer. On special occasions, they might take a train. They milked the cows by hand, and pumped water into the kitchen by hand. Grandma hung the laundry on lines to dry, and grew their vegetables in her gardens. The farm had kerosene lamps, wood stoves for cooking and heating, and a privy (toilet) outside. Everyone bathed in the kitchen in a large wooden tub. Grandma said they were clean and happy.
During Grandma’s life on the farm, new inventions appeared that changed her life immensely. Sometime before 1920, Grandpa bought his first car, a Model-T Ford that had to be hand-cranked to start the engine. (Grandma never learned to drive.) Electricity arrived in 1921, ending the kerosene lamps. Soon there was indoor plumbing, hoses to water the garden, and eventually milking and washing machines, plus radios, telephones, and phonographs. In her 80s, Grandma flew on an airplane twice to visit her daughter.
In my lifetime, new technologies have appeared even faster. Before I married in 1961, antibiotics began to fight illnesses, color television (1940) had been invented, as well as atomic energy (1945) and credit cards (1950). After my marriage, the first man landed on the Moon in 1969, the first IBM PCs appeared in 1981, and the first Apple Macintoshes in 1984.
After that, the list accelerates even more:
· 1990 World Wide Web
· 1991 First hydrogen fuel cell for automobiles
· 1992 Digital cell phones
· 1995 DVDs
· 1997 Toyota hybrid car released in Japan
· 1998 High-definition television
· 2000 Nano-Tex fabrics
· 2001 New artificial heart and liver technology; iPods
· 2004 Facebook
· 2005 YouTube
· 2007 New record of efficiency in solar cells
· 2010 First iPad
Now, in my later years, I am much more hopelessly out of date than my grandmother ever was. I have a much harder time keeping up with new technology because the pace of change has sped up. But it's worth it. Now I can connect almost instantaneously with anyone in the world, and with all the knowledge in the world. I can jump in a plane and be anywhere within hours. Housework takes less time. Grandma would hardly be able to believe it, and she’s been gone only 25 years.
New technology hasn't just transformed my daily life, but rather all areas of human life. Today human activity is an exchange network that includes medicines, foods, and weapons. What will the pace of change be like during your lifetime?
Acceleration: A Historian Reflects on a Lifetime of Change (890L)
By Cynthia Stokes Brown, adapted by Newsela
Acceleration, an increase in the rate of change, is occurring both in the Universe and in human culture on planet Earth.
Definitions
Our galaxy is expanding. But is it expanding faster and faster or slower and slower? Three astronomers found that galaxies far away were flying away faster than galaxies nearer to us. This means that the expansion of the Universe is happening at a faster and faster rate. It is accelerating.
This acceleration seems to have begun about 5 billion years ago, about the same time that our Solar System began. No one knows what anti-gravity force can be pushing the farthest galaxies away faster and faster. Astronomers are calling this unknown force “dark energy.” They estimate that it fills about 70 percent of space.
Here on Earth, things are also speeding up. For humans, acceleration means that the rate and scale of cultural change is increasing. David Christian wrote that it might not be an exaggeration to claim that “more change has occurred in the twentieth century than in all earlier periods of human history.”
Evidence for acceleration
What do we mean when we say that the rate and scale of cultural change are increasing? What evidence do we have? How can we measure change? On the cosmological or geological scale, change is measured in millions or billions of years. On the biological scale, change occurs in thousands to millions of years according to natural selection. On the scale of human culture, major change used to occur over millennia or centuries, but now takes place in decades or even years.
Let’s look at the length of time that each of the major periods of human history has lasted. The Paleolithic era, or the era of hunting and gathering, lasted from the beginning of our species about 250,000 years ago to about 10,000 years ago. That’s about 240,000 years, or 240 millennia. The period of agriculture lasted about 10,000 years, or 10 millennia. The modern industrial era has lasted 200 years, or one-fifth of a millennium. 
Do you see a pattern of accelerating change? Each era lasted a much shorter time than the earlier one. Now we seem already to be near the beginning of a new era, since we cannot continue long in our present mode. Oil is running out, and the burning of fossil fuels is changing our climate.
Look at the increase of human population in the twentieth century. In 1900, the Earth had 1.6 billion people. By 1950, it had 2.5 billion. In 2000, it had 6.1 billion. The population just about doubled twice in one century. Now, the human population has grown to 7 billion. This total represents a huge, never-before-seen change for humans and for the planet.
The number of people who have ever lived is about 80 billion. Of those, 20 percent lived in the modern era. About 8 percent of all humans who have walked the Earth are alive today.
Average human life expectancy rose from 35 years to about 66 years during the twentieth century. Energy and technology appear to be helping humans live longer. These two forces are also responsible for the overall quickening of change in human culture.
Humans started using oil in the early twentieth century. It transformed transportation by fueling cars, trucks, tractors, airplanes, and tanks. During the twentieth century, energy use in the world expanded thirteenfold, or by 13 times. Oil production soared sixfold just from 1950 to 1973.
Today, our global civilization is based on fossil fuels. Coal, oil, and natural gas were originally created from energy from the Sun. That energy was sent to Earth millions of years ago, supporting early life forms. It was preserved in their remains and fossilized. It stayed underground or under the sea until humans retrieved it.
This energy helps us grow food and create technologies. Those technologies are used in transportation, communications, financial systems, space exploration, and defense. As of 2010, only about 16 percent of global energy comes from renewable sources.
More people and more energy from fossil fuels have helped the global economy grow tenfold since 1945. The period since then is sometimes called the “Great Acceleration,” because global increases in population, production, and energy use have increased faster than ever.
Technology over three generations
The changes in technology that occurred in the twentieth century may be more vivid with a personal example. Compare some aspects of the life of my grandmother, Bertha Mantz Bast, with aspects of mine.
My grandmother lived from 1888 to 1987. She married my grandfather, Paul Jacob Bast, in 1909. They lived with his parents on a dairy farm in southern Wisconsin.
At that time, Grandpa had a Ford tractor, but they had no electricity, car, radio, or telephone. Their transportation was usually limited to walking or taking a horse and buggy. On special occasions they might take a train. They milked the cows by hand and pumped water into the kitchen by hand. Grandma hung the laundry on lines to dry and grew their vegetables in her gardens. The farm had kerosene lamps, wood stoves for cooking and heating, and a privy (toilet) outside. Everyone bathed in the kitchen in a large wooden tub. Grandma said they were clean and happy.
Grandma saw new inventions appear that changed her life greatly. Grandpa bought his first car, a Model-T Ford, sometime before 1920. The car had to be hand-cranked to start the engine. Electricity arrived in 1921. Soon there was indoor plumbing, and hoses to water the garden. Eventually, Grandma saw milking machines, washing machines, radios, and telephones. In her 80s, Grandma flew on an airplane twice to visit her daughter in Central America.
In my lifetime, new technologies have appeared even faster. Before I married in 1961, antibiotics began to fight illnesses. Color television had been invented (1940). Atomic energy (1945). And credit cards (1950). After my marriage, the first man landed on the Moon in 1969, and the first personal computers appeared in 1981.
After that, the list accelerates even more:
· 1990 World Wide Web
· 1991 First hydrogen fuel cell for automobiles
· 1992 Digital cell phones
· 1995 DVDs
· 1997 Toyota hybrid car released in Japan
· 1998 High-definition television
· 2000 Nano-Tex fabrics
· 2001 New artificial heart and liver technology; iPods
· 2004 Facebook
· 2005 YouTube
· 2007 New record of efficiency in solar cells
· 2010 First iPad
Now in my later years, I am more hopelessly out of date than my grandmother ever was. It’s much harder to keep up with new technology because the pace of change has sped up. But it's worth it. Now I can connect almost instantly with anyone in the world, and with all the knowledge in the world. I can jump in a plane and be anywhere within hours. Housework takes less time. Grandma would hardly be able to believe it, and she’s been gone only 25 years.
New technology hasn't just transformed my daily life, but all areas of human life. Today human activity is an exchange network that includes medicines, foods, and weapons. What will the pace of change be like during your lifetime?
Acceleration: A Historian Reflects on a Lifetime of Change (770L)
By Cynthia Stokes Brown, adapted by Newsela staff
Acceleration is an increase in the rate of change. It's occurring both in the Universe and in human culture on planet Earth.
Definitions
Our galaxy is expanding. But is it expanding faster and faster or slower and slower? Astronomers found that galaxies far away were flying away faster than galaxies nearer to us. This means that the expansion of the Universe is happening at a faster and faster rate. It is accelerating.
Here on Earth, things are also speeding up. For humans, acceleration means major cultural changes are happening faster and faster.
It’s possible that more change has occurred in the twentieth century than in all earlier human history.
Evidence for acceleration
How do we know that cultural change is accelerating? What evidence do we have? How can we measure this kind of change?
On the cosmological scale, change is measured in millions or billions of years. On the biological scale, change occurs in thousands to millions of years according to natural selection. On the scale of human culture, major change used to occur over millennia or centuries. Now, it takes place in decades or even years.
Let’s look at the length of time that each of the major periods of human history has lasted. The Paleolithic era, when humans hunted and gathered, started with the beginning of our species. It lasted from about 250,000 years ago to about 10,000 years ago. That’s about 240,000 years, or 240 millennia. The period of agriculture lasted about 10,000 years, or 10 millennia. The modern industrial era has lasted 200 years, or one-fifth of a millennium. 
Do you see a pattern of accelerating change? Each era lasted a much shorter time than the earlier one. Now perhaps we are near the end of an era. We cannot continue long on our present path. Oil is running out. And the burning of fossil fuels, like oil, gas, and coal, is changing our climate.
We can also see great acceleration in the Earth’s population in the twentieth century. In 1900, the Earth had 1.6 billion people. By 1950, it had 2.5 billion. In 2000, it had 6.1 billion. The population almost doubled twice in one century. The human population is now more than 7 billion. This number represents a huge change for humans and our planet.
The number of people who have ever lived is about 80 billion. Of those, 20 percent lived in the modern era. About 8 percent of all humans who walked the Earth are alive today.
Average human life expectancy rose from 35 years to about 66 years during the twentieth century. Energy and technology are helping humans live longer. These two forces are also responsible for the overall acceleration in human culture.
Humans started using oil in the early twentieth century. It transformed transportation by fueling cars, trucks, tractors, airplanes, and tanks. During the twentieth century, energy use in the world expanded thirteenfold, or by 13 times. Oil production soared sixfold just from 1950 to 1973.
Today, our global civilization is based on fossil fuels. Coal, oil, and natural gas were originally created from the Sun’s energy. That energy was sent to Earth millions of years ago. It supported early life forms. When they died it was preserved in their remains as they fossilized. It stayed underground or under the sea until humans recovered it.
These fossil fuels help us grow food and create technologies. Those technologies are used in transportation, communications, financial systems, space exploration, and defense.
More people and more energy from fossil fuels have helped the global economy grow tenfold since 1945. The period since then is sometimes called the “Great Acceleration.” Global growth in population, production, and energy use has increased faster than ever.
Technology over three generations
It’s easier to see the changes in technology during the twentieth century with a personal example. Compare my grandmother’s life with mine.
My grandmother lived from 1888 to 1987. She married my grandfather in 1909. They lived with his parents on a dairy farm in southern Wisconsin.
At that time, Grandpa had a Ford tractor. But they didn’t have electricity, a car, radio, or telephone. They usually walked or took a horse and buggy. They might take a train on special occasions. They milked the cows by hand and pumped water by hand. Grandma hung laundry on lines to dry and grew vegetables in her gardens. The farm had oil lamps and burned wood for cooking and heating. The privy (toilet) was outside. Everyone bathed in the kitchen in a large wooden tub. Grandma said they were clean and happy.
Grandma witnessed new inventions that changed her life. Grandpa bought his first car, a Model-T Ford, sometime before 1920. The car had to be hand-cranked to start the engine. Electricity arrived in 1921. Soon there was indoor plumbing and hoses to water the garden. Eventually, Grandma saw milking machines, washing machines, radios, and telephones. In her 80s, Grandma flew on an airplane twice to visit her daughter in Central America.
New technologies have appeared even faster in my lifetime. Before I married in 1961, antibiotics were used to fight illnesses. Color television had been invented (1940). Atomic energy (1945). And credit cards (1950). After my marriage, the first man landed on the Moon in 1969. The first personal computers appeared in 1981.
After that, the list accelerates even more:
· 1990 World Wide Web
· 1991 First hydrogen fuel cell for automobiles
· 1992 Digital cell phones
· 1995 DVDs
· 1997 Toyota hybrid car released in Japan
· 1998 High-definition television
· 2000 Nano-Tex fabrics
· 2001 New artificial heart and liver technology; iPods
· 2004 Facebook
· 2005 YouTube
· 2007 New record of efficiency in solar cells
· 2010 First iPad
Now as I’m getting older, I’m more out of date than my grandmother ever was. It’s harder to keep up with new technology now because changes are happening faster.
But it’s worth it. I can connect almost instantly with anyone in the world, and with all the knowledge in the world. I can jump in a plane and be anywhere within hours. Housework takes less time. Grandma would hardly be able to believe it, and she’s been gone only 25 years.
New technology hasn't just transformed our daily lives, but all areas of human life. Today human activity is an exchange network that includes medicines, foods, and weapons. What will the pace of change be like during your lifetime?
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For the first time in the 3.5-billion-year history of life on Earth, a single species, humans, has gained the capacity to effect major change in the entire biosphere.
The Anthropocene (1230L)
By Cynthia Stokes Brown
For the first time in the 3.5-billion-year history of life on Earth, a single species, humans, has gained the capacity to effect major change in the entire biosphere.
The case for the Anthropocene
Geologists have worked out a system of naming large segments of Earth’s time. They call short periods of thousands of years “epochs,” longer ones that last tens of millions of years “periods,” and really long ones lasting hundreds of millions of years “eras.” The longest measurements of time are called “eons.” Geologists refer to our current epoch as the Holocene, which started about 10,000 years ago, when the temperature stabilized at a new level of warmth after the last ice age. The word Holocene comes from Greek roots: holo meaning “whole” and cene meaning “new.” Hence, Holocene means “wholly new.”
In 2000, a Nobel Prize–winning Dutch chemist, Paul Crutzen (1933– ), suggested that we are in a new geologic epoch, which he proposed calling the Anthropocene. He believed that the state of human domination over the planet, which has drastically altered the Earth from its pre-industrial condition, warranted the name change. Anthropo is the Greek root for “human.”
Geologists have an authority, the International Commission on Stratigraphy (ICS), that is the official keeper of the geologic time scale, the scale for expressing the history of Earth. Stratigraphy is the study of the order of strata, which are the layers of sedimentary rock and soil — each with characteristics that distinguish them from other layers.
In 2008, some geologists proposed to the ICS that it designate the Anthropocene as a formal geologic unit of time. An informal poll taken in 2010 showed that about half the members of the ICS thought the case was strong enough to adopt this new epoch. No official vote has been taken, but an Anthropocene Working Group continues to study the issue, and many geologists have begun to use the term; indeed, in 2011, the Geological Society of America called its annual meeting “Archean to Anthropocene: The Past Is Key to the Future.”
Evidence of change
What kind of evidence could demonstrate that humans have begun to dominate and alter the life systems of Earth? The most prominent answer is by now a familiar one: climate change.
Plants and animals are moving northward; glaciers are melting; storms and droughts are increasing in severity; and weather patterns are changing. Behind these weather patterns are changes in the Earth’s atmosphere that scientists can track over geologic time. A tiny part of Earth’s atmosphere is so-called greenhouse gases, which hold in heat reflected from Earth and do not let it escape into space. One of these greenhouse gases is carbon dioxide (CO2). During the glacial/interglacial cycles of the past million years, the CO2 varied approximately 100 parts per million (ppm) — from 180 ppm to 280 ppm — due to processes not affected by humans. Since the Holocene and the beginning of human agriculture, the atmospheric concentration of CO2 has risen from 280 ppm to about 390 ppm, much faster than ever before. This has happened mostly due to humans burning fossil fuels in the last 250 years. Leading scientists are now saying that we must reduce this concentration of CO2 to 350 ppm and that global emissions must be cut by 4.8 percent every year until 2050 in order to keep our climate from a devastating warming. Instead, in 2011, emissions of CO2 increased almost 6 percent; the two biggest producers are China, with 24.6 percent of the total, and the United States, with 16.4 percent.
One might think that natural changes in climate would proceed slowly and gradually, but it doesn’t always happen that way. Sometimes, like at the end of the last ice age, change speeds up because positive feedback cycles accelerate the process. For example, when glaciers at the poles melt, there is less area of whiteness to reflect some of the Sun’s heat back into space. Instead, the heat is absorbed into the land and water, warming it and causing more melting of the glaciers, which then reflect even less heat; the feedback cycle continues.
Not only has the atmosphere been changed by CO2 emissions, so too has the chemistry of the oceans. The oceans are absorbing extra CO2 from the atmosphere. The extra CO2 makes the water more acidic, endangering the life of creatures that form calcium shells, which disintegrate under too much acid. Runoff from fertilizers and pesticides contributes as well, causing strange blooms of harmful algae, while widespread overfishing threatens marine species worldwide.
More than just sea life is under threat; the biodiversity of all sectors of the planet is declining faster than the usual background rate (the normal rate of change). Reports peg the present rate of decline as somewhere between a hundred to a thousand times the background rate. Up to half of all species face extinction in the twenty-first century, and many biologists believe the current extinction will rank as one of Earth’s six major ones before it is over.
Another way that humans are changing Earth’s systems lies in our ability to synthesize artificial chemicals, like drugs, pesticides, plastics, and synthetic fabrics. Earth is absorbing these chemicals, with unknown side effects.
For example, humans now “fix” more nitrogen artificially than all the world’s plants do. (Fixing nitrogen means converting nitrogen from the atmosphere (N2) into ammonia (NH3), so that it is usable in biologic processes.) Most plants cannot convert nitrogen from the air and need to have it added to the soil. But a few kinds of plants, such as legumes, can fix nitrogen with the help of common bacteria that use plants to help it extract nitrogen from the air, which is then stored in the plants’ roots. People fix nitrogen by burning oil or gas to synthesize ammonia from atmospheric nitrogen and hydrogen. For example, synthetic ammonia fertilizers made by burning fossil fuels contribute to increased food production. Human synthesis of nitrogen is altering Earth’s whole nitrogen cycle.
Another power that humans have gained control over is that of nuclear energy. The United States dropped two atomic bombs on Japanese cities (Hiroshima and Nagasaki) in 1945 to end World War II. Since then, a handful of nations have tested bombs and several major peacetime accidents at nuclear plants have occurred. But, so far, nuclear power has not been used destructively on a massive scale. Large numbers of bombs exist, and some are on alert to be launched within 15 minutes. Multiple deployments could annihilate millions of people and send large-scale debris up into the atmosphere, blocking the Sun’s rays long enough to produce a “nuclear winter” that would be as destructive to life as the asteroid of 65 million years ago that wiped out the dinosaurs.
The foregoing evidence may convince biologists and climate scientists, but geologists have a very specific method of periodization. They look for evidence in the rocks, or at least in layers of mud that will become rock. They are finding that proof. Worldwide sediments contain the radioactive signature of atomic bomb testing in the 1960s. Similar evidence of chlorine from bomb testing and of mercury associated with the burning of coal also exists in ice-core samples.
Environmental historians support the claims of geologists. For example, scholar John McNeill, in his environmental history of the twentieth-century world, Something New Under the Sun, asserts that “the human race, without intending anything of the sort, has undertaken a gigantic uncontrolled experiment on the Earth.”
Going forward
There are differing opinions as to what these changes might bring and how humans might be able to overcome them. James Lovelock (1919– ), an English independent scientist, believes that humans have passed the point at which they can control change. Non-human processes are now in control and will bring the planet back into some kind of equilibrium, which may not support much human life. The best we can do, he feels, is to try to adapt to the changes.
Others believe that humans have been in tight fixes before and have always been able to figure a way out, using their unique abilities of collective learning to generate new ideas, new technologies, and new solutions. If only a few thousands or millions of humans could do this at previous crises, why can’t seven billion do it now?
Geologists continue to debate other questions: Do we date the Anthropocene from 8,000 years ago, or from 2,000 or 200 or 100? How do we know when we have reached the critical point of human influence on the Earth? Whatever geologists decide about the name of this epoch, the mere consideration has been a productive way for scientists to try to get a handle on the scale of contemporary change.
Meanwhile, people have to align themselves with this decisive period in planetary history. Human decisions made in the near past and those made in the near future will determine the direction of life on our planet. Many leading scientists and journalists believe that we have at most 10 years in which both to rally ourselves to change our destructive behavior and to implement new technologies. Otherwise, humans could face a looming breakdown in our planet’s current life-support systems. Many people trust that human ingenuity will be able to get us through this decisive period, but it will take the commitment, innovation, and cooperation of a large portion of all humans on the planet to accomplish this.
The Anthropocene (1010L)
By Cynthia Stokes Brown, adapted by Newsela
For the first time in the history of life on Earth, a single species, humans, has gained the capacity to greatly change the entire biosphere.
The case for the Anthropocene
Geologists have worked out a system of naming large segments of Earth’s time. Thousands of years are called “epochs.” Tens of millions of years are “periods.” Hundreds of millions of years are “eras.” The longest measurements of time are called “eons.”
Geologists call our current epoch the Holocene. It started about 10,000 years ago, when temperatures stabilized after the last ice age. The word Holocene comes from Greek roots: holo meaning “whole” and cene meaning “new.” Hence, Holocene means “wholly new.”
In 2000, a Nobel Prize-winning chemist suggested that we are in a new epoch — the Anthropocene. The chemist, Paul Crutzen, proposed that human domination has altered the planet greatly and thus brought on a new epoch. Anthropo is the Greek root for “human.”
The name Anthropocene has not been officially adopted, but many geologists have begun using it.
Evidence of change
What kind of evidence could demonstrate that humans have begun to dominate and alter the life systems of Earth? The most prominent answer is by now a familiar one: climate change.
Plants and animals are moving northward. Glaciers are melting. Storms and droughts are getting more severe. Weather patterns are changing. Behind these weather patterns are changes in the Earth’s atmosphere that scientists can track over geologic time.
A tiny part of Earth’s atmosphere is made up of “greenhouse gases.” These gases hold in heat reflected from Earth and do not let it escape into space. One of these greenhouse gases is carbon dioxide (CO2).
During the past million years, CO2 ranged from 180 parts per million (ppm) to 280 ppm — due to processes not affected by humans.
Since the beginning of human agriculture, the atmospheric concentration of CO2 has risen from 280 ppm to about 390 ppm. This rise happened much faster than ever before. It was mostly due to humans burning fossil fuels in the last 250 years.
Leading scientists now say that we must reduce the concentration of CO2 to 350 ppm and that global emissions must be cut by 4.8 percent every year until 2050 in order to keep our climate from a devastating warming. Instead, in 2011, emissions of CO2 increased almost 6 percent. The two biggest producers are China, with 24.6 percent of the total, and the United States, with 16.4 percent.
You might think that natural changes in climate occur slowly and gradually, but it doesn’t always happen that way. Sometimes, like at the end of the last ice age, change speeds up because of feedback cycles. For example, when glaciers at the poles melt, there is less area of whiteness to reflect some of the Sun’s heat back into space. Instead, the heat is absorbed into the land and water, warming it and causing more melting of the glaciers, which then reflect even less heat. The feedback cycle continues.
It's not only the atmosphere that has been changed by CO2 emissions. The chemistry of the oceans has changed as well. The oceans are absorbing extra CO2 from the atmosphere. The extra CO2 makes the water more acidic, endangering the life of creatures that form calcium shells. These shells disintegrate under too much acid. Runoff from fertilizers and pesticides contributes as well, causing strange accumulations of harmful algae, called blooms. Widespread overfishing threatens marine species worldwide.
More than just sea life is at risk. The biodiversity of all sectors of the planet is declining faster than the usual background rate (the normal rate of change). Reports put the present rate of decline as between a hundred and a thousand times the background rate. Up to half of all species face extinction in the twenty-first century. Many biologists believe the current extinction will rank as one of Earth’s six major ones.
Another way that humans are changing Earth’s systems lies in our ability to create artificial chemicals like drugs, pesticides, plastics, and synthetic fabrics. Earth is absorbing these chemicals, with unknown side effects.
Nuclear energy is another powerful force that humans have developed. The United States dropped two atomic bombs on Japanese cities (Hiroshima and Nagasaki) in 1945 to end World War II. Since then, a handful of nations have tested bombs and several major accidents at nuclear plants have occurred. But, so far, nuclear power has not been used destructively on a massive scale.
There are many nuclear weapons today, some ready to launch in just 15 minutes. Nuclear war could kill millions of people and produce a “nuclear winter” that could be as destructive as the asteroid that wiped out the dinosaurs 65 millions years ago.
The evidence above comes from biologists and climate scientists. But geologists have a very specific way of determining historical periods. They look for evidence in the rocks. Or at least in layers of mud that will become rock. They are finding evidence. Worldwide sediments contain radiation from atomic bomb testing in the 1960s. Similar evidence of chlorine from bomb testing and of mercury associated with the burning of coal also exists in ice-core samples.
Environmental historians support the claims of geologists. For example, scholar John McNeill, in his environmental history of the twentieth-century world, Something New Under the Sun, asserts that “the human race, without intending anything of the sort, has undertaken a gigantic uncontrolled experiment on the Earth.”
Going forward
There are differing opinions about what these changes might bring and how humans might be able to overcome them. James Lovelock, an English scientist, believes that humans are no longer able to control change. He believes the planet will be returned to some kind of equilibrium, which may not support much human life. According to Lovelock, the best we can do is try to adapt to the changes.
Others believe humans are clever enough to find our way out of any tight spot. We can use our collective learning to create new ideas, new technologies, and new solutions. We survived previous crises. Why can’t we do it again?
Geologists continue to debate other questions: When did the Anthropocene begin? How do we know when we have reached the critical point of human influence on the Earth? Just considering these questions has allowed scientists to examine contemporary change.
Meanwhile, people have to face this decisive period in planetary history. Human decisions made in the near past and those made in the near future will determine the direction of life on our planet.
Many leading scientists and journalists believe that we have at most 10 years to change our destructive behavior and to implement new technologies. Otherwise, humans could face a breakdown in our planet’s life-support systems. Many people trust that human cleverness will be able to get us through this decisive period. It will take the commitment, innovation, and cooperation of a large portion of all humans on the planet to accomplish this.
The Anthropocene (880L)
By Cynthia Stokes Brown, adapted by Newsela
For the first time in the history of life on Earth, a single species, humans, has the ability to change the entire biosphere.
The case for the Anthropocene
Geologists have a system for naming large segments of Earth’s time. Thousands of years are called “epochs.” Tens of millions of years are “periods.” Hundreds of millions of years are “eras.” The longest measurements of time are called “eons.”
Geologists call our current epoch the Holocene. It started about 10,000 years ago, when temperatures stabilized after the last ice age. The word Holocene comes from Greek roots: holo for “whole” and cene for “new.” Hence, Holocene means “wholly new.”
In 2000, a Nobel Prize-winning chemist suggested that a new epoch has begun — the Anthropocene. The chemist, Paul Crutzen, argued that we have entered an epoch of human domination over the planet. Anthropo is the Greek root for “human.”
The name Anthropocene has not been officially adopted, but many geologists are using it.
Evidence of change
How do we know that humans have begun to dominate and alter the life systems of Earth? The most prominent answer is a familiar one: climate change.
Plants and animals are moving northward. Glaciers are melting. Storms and droughts are getting more severe. Weather patterns are changing. Behind these weather patterns are changes in the Earth’s atmosphere that scientists can track over geologic time.
A small part of Earth’s atmosphere is made up of “greenhouse gases.” These gases hold in heat reflected from Earth and do not let it escape into space. One of these greenhouse gases is carbon dioxide (CO2).
During the past million years, CO2 in our atmosphere ranged from 180 parts per million (ppm) to 280 ppm. This was not affected by humans.
But since the beginning of human agriculture, the atmospheric concentration of CO2 has risen from 280 ppm to about 390 ppm. This rise happened much faster than ever before. It was mostly caused by humans burning fossil fuels during the last 250 years.
Leading scientists now say that we must reduce the concentration of CO2 to 350 ppm. To do this, humans must cut CO2 emissions by 4.8 percent every year until 2050. If we don’t do this, our climate could warm, with devastating consequences.
But CO2 emissions are increasing. In 2011, they went up by almost 6 percent. China produced 24.6 of the total. The United States produced 16.4 percent.
You might think that natural changes in climate happen slowly and gradually, but it doesn’t always happen that way. Sometimes change speeds up because of feedback cycles. That is what happened at the end of the last ice age.
For example, when glaciers at the poles melt, there is less area of whiteness to reflect the Sun’s heat back into space. Instead, the heat is absorbed into the land and water, warming it and causing more melting of the glaciers. They then reflect even less heat. The feedback cycle continues.
CO2 emissions don’t just affect the atmosphere. They have changed the chemistry of the oceans as well. The oceans are absorbing extra CO2. This makes the water more acidic. Creatures that form calcium shells have trouble in acidic water. Runoff from fertilizers and pesticides further pollutes the oceans, causing rapid increases of harmful algae. Widespread overfishing threatens marine species worldwide.
More than just sea life is at risk. The biodiversity of all sectors of the planet is declining faster than usual. The present rate of decline is between a hundred and a thousand times the usual rate. Up to half of all species face extinction in the twenty-first century. Many biologists believe the current extinction will rank as one of Earth’s six major ones.
Another way that humans are changing Earth’s systems lies in our ability to create artificial chemicals like drugs, pesticides, plastics, and synthetic fabrics. The Earth is absorbing these chemicals, with unknown side effects.
Nuclear energy is a powerful force that humans have developed. The United States dropped two atomic bombs on Japanese cities in 1945 to end World War II. Since then, a handful of nations have tested bombs. There have been several major accidents at nuclear plants. But so far, nuclear power has not been used destructively on a massive scale.
There are many nuclear weapons today, some ready to launch in just 15 minutes. Nuclear war could kill millions of people and produce a “nuclear winter” that could be as destructive as the asteroid that wiped out the dinosaurs 65 millions years ago.
The evidence we’ve discussed comes from biologists and climate scientists. But geologists have a very specific way of determining historical periods. They look for evidence in the rocks. Or at least in layers of mud that will become rock. They are finding evidence. Worldwide sediments contain radiation from atomic bomb testing in the 1960s. Similar evidence of chlorine from bomb testing and of mercury associated with the burning of coal also exists in ice-core samples.
Environmental historians support the claims of geologists. For example, scholar John McNeill wrote “the human race, without intending anything of the sort, has undertaken a gigantic uncontrolled experiment on the Earth.”
Going forward
People disagree on what these changes might bring and how humans can deal with them. English scientist James Lovelock believes that humans can no longer control change. He thinks the planet will return to a balance that may not support much human life. According to Lovelock, the best we can do is try to adapt to the changes.
Others believe humans are clever enough to find our way out of any tight spot. We can use our collective learning to create new ideas, new technologies and new solutions. We survived previous crises. We can do it again.
Geologists continue to debate other questions: When did the Anthropocene begin? How do we know when we have reached the critical point of human influence on the Earth? Considering these questions has allowed scientists to examine contemporary change.
Meanwhile, people have to face this decisive period in planetary history. Human decisions made in the near past and those made in the near future will determine the direction of life on our planet.
Many leading scientists and journalists believe that we have at most 10 years to change our destructive behavior and to implement new technologies. Otherwise, humans could face a breakdown in our planet’s life-support systems. Many people trust that human cleverness will be able to get us through this decisive period. It will take the commitment, innovation, and cooperation of a large portion of all humans on the planet to accomplish this.
The Anthropocene (770L)
By Cynthia Stokes Brown, adapted by Newsela
For the first time in the history of life on Earth, a single species, humans, has the ability to change the entire biosphere.
The case for the Anthropocene
Geologists have a system for naming large chunks of Earth’s time. Thousands of years are called “epochs.” Tens of millions of years are “periods.” Hundreds of millions of years are “eras.” The longest measurements of time are called “eons.”
Our current epoch is the Holocene. It started 10,000 years ago, after the last ice age. The word Holocene comes from Greek roots: holo for “whole” and cene for “new.” Hence, Holocene means “wholly new.”
In 2000, a prominent chemist argued that we have entered a new epoch of human domination over the planet. The new epoch is called the “Anthropocene.” Anthropo is the Greek root for “human.”
The name Anthropocene has not been officially adopted, but many geologists are using it.
Evidence of change
How do we know that humans have begun to dominate and alter our planet? The clearest answer is a familiar one: climate change.
Plants and animals are moving northward. Glaciers are melting. Storms and droughts are getting more severe. Weather patterns are changing. Scientists have been able to explain these phenomena by tracking the Earth’s atmosphere over time.
A small part of Earth’s atmosphere is made up of “greenhouse gases.” These gases hold in heat reflected from Earth and do not let it escape into space. One of these greenhouse gases is carbon dioxide (CO2).
During the past million years, CO2 in our atmosphere ranged from 180 parts per million (ppm) to 280 ppm. This was not affected by humans.
But since humans began to farm, the CO2 in our atmosphere has risen from 280 ppm to 390 ppm. This rise happened much faster than ever before. It was caused by humans burning fossil fuels over the last 250 years.
Leading scientists now say that we must reduce the concentration of CO2 to 350 ppm. To do this, humans must release about five percent less CO2 every year until 2050. If we don’t do this, our climate could warm, with terrible consequences.
But CO2 emissions are increasing. In 2011, they went up by almost 6 percent. China produced 24.6 of the total. The United States produced 16.4 percent.
CO2 emissions don’t just affect the atmosphere. They have changed the chemistry of the oceans as well. The oceans are absorbing extra CO2. This makes the water more acidic. Creatures that form calcium shells have trouble in acidic water. Runoff from fertilizers and pesticides further pollutes the oceans, causing rapid increases of harmful algae. Widespread overfishing threatens marine species worldwide.
More than just sea life is at risk. The biodiversity all over the planet is declining faster than usual. The present rate of decline is between a hundred and a thousand times the usual rate. Up to half of all species face extinction in the twenty-first century. Many biologists believe the current extinction will rank as one of Earth’s six major ones.
Humans are also changing the Earth through our creation and use of artificial chemicals. Drugs. Pesticides. Plastics. Synthetic fabrics. These chemicals are being absorbed into the Earth. No one knows what effects they will have.
Nuclear energy is a powerful force that humans have developed. The United States dropped two atomic bombs on Japanese cities in 1945 to end World War II. A handful of nations have tested bombs since then. There have been several major accidents at nuclear plants. But so far, nuclear power has not been used destructively on a massive scale.
There are many nuclear weapons today. Some are ready to launch in just 15 minutes. Nuclear war could kill millions of people and produce a “nuclear winter.” The consequences could be as serious as the asteroid that wiped out the dinosaurs 65 millions years ago.
The evidence we’ve discussed comes from biologists and climate scientists. But geologists have a very specific way of determining historical periods. They look for evidence in the rocks. And they examine layers of mud that will become rock. They are finding evidence. Worldwide sediments contain radiation from atomic bomb testing in the 1960s. Similar evidence also exists in ice-core samples.
Environmental historians support the claims of geologists. Scholar John McNeill wrote that the human race has begun a massive uncontrolled experiment on the Earth.
Going forward
People disagree on what these changes might bring and how humans can deal with them. English scientist James Lovelock believes that humans can no longer control change. He thinks the planet will return itself to a balance. This balance may not support much human life. According to Lovelock, the best we can do is try to adapt to the changes.
Others believe humans are clever enough to find our way out of any difficult situation. We have our collective learning. We can use it to create new ideas, technologies, and solutions. We survived crises in the past. We can survive again.
Geologists continue to debate other questions: When did the Anthropocene begin? How do we know when we have reached the critical point of human influence on the Earth? Considering these questions has allowed scientists to examine change that is happening now.
Meanwhile, people have to face this important period in planetary history. Human decisions made in the near past and those made in the near future will determine the direction of life on our planet.
Many leading scientists and journalists believe that we have at most 10 years to change our destructive behavior and to implement new technologies. Otherwise, humans could face a breakdown in our planet’s life-support systems. Many people trust that human cleverness will be able to get us through this decisive period. It will take commitment, innovation, and cooperation from many people to accomplish this.
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In the final essay of a four-part series, David Christian explains how advances in communication and transportation accelerated collective learning.
Collective Learning (Part 4): Rapid Acceleration (1180L)
By David Christian
In the final essay of a four-part series, David Christian explains how advances in communication and transportation accelerated collective learning.
We have explored some of the ways in which networks of collective learning evolve. And we’ve focused on those processes that make collective learning operate more powerfully. Now let’s explore why collective learning has taken off like a rocket since the beginning of the Industrial Revolution. This time period is sometimes called the Anthropocene, suggesting a geologic epoch in which humans have played the dominant role in shaping our biosphere.
To understand how quickly the networks of collective learning have grown, consider that the current global population of 7 billion is now connected into a single network covering the entire planet. Try calculating the number of possible connections between 7 billion different people!
This network is also much more diverse than any that has ever existed because it includes all the different cultures of the entire world and all the knowledge that people in each of those cultures possess. It includes all the different ideologies and religions that have spread as people have moved from continent to continent. With these moves, different materials are relocated, crops are transplanted, and goods are exchanged.
By the nineteenth century, refrigerated steamships made it possible to sell New Zealand butter and Argentine beef in London, Paris, and Beijing. Today, exotic plants and hardwoods make their way from the Amazon jungle to global markets; Australian Aboriginal elders teach about the Dreamtime in the United States; and 10,000 nuclear scientists from 113 countries visit the Large Hadron Collider in Switzerland to do research on particle physics — perhaps helping us to, collectively, explain unanswered questions about the Big Bang. Collective learning is now a global process fueled by the size and diversity of an entire planet. Anyone want to start compiling a list of the different things and ideas traded around the world today?
The power of a global network
Within these vast and diverse networks, there are huge differences in connectedness, wealth, and power. Search engines have links to just about every computer in the world. If unevenness in connectedness is linked to unevenness in wealth and power, we shouldn’t be surprised to find that levels of inequality are greater than ever before. Currently, the most powerful individual in the world is probably the president of the United States. The president has the power, theoretically, to launch a nuclear war that could destroy much of the biosphere in a few hours. The rulers of agrarian civilizations had nowhere near as much power. Inequalities in power are matched by inequalities in wealth. By many measures, the gap between the very poorest in the world and the very richest has widened spectacularly in the last two centuries. In 2008, almost 1 billion people lived on less than $1 a day. That is more people than the total population of the world just 500 years ago! Meanwhile, the number of fabulously wealthy has also increased, so the gap between the very rich and the very poor is much wider than ever before.
We can see powerful feedback cycles everywhere, but perhaps most clearly in technologies of communication and transportation. It took Darwin three years to sail around the world. Today, you can be in Sydney one day and in New York the next. Changes in communications are even more incredible. Just over 500 years ago, the breakthrough technology in communications was printing. Instead of copying the Bible laboriously by hand, printing presses could churn out many copies a day. Printing also aided the spread of ideas such as Copernicus’s and Newton’s views on the Universe. Then, in the nineteenth century, there came a flood of new technologies — steamships, telegraphs, railways, and telephones — followed in the next century by planes, radios, televisions, rockets, computers, and the Internet. Today almost anyone can communicate instantly with anyone else.
Think about the impact and scale of this change. More people, more diversity, and more complex networks with greater imbalances in knowledge, wealth, and power. Collective learning has become so widespread that it has turned us humans into a species capable of transforming an entire biosphere. It is these interconnected feedback cycles — a spiral of acceleration — that explain why collective learning now seems to be operating at warp speed. Where is it all headed?
How collective learning works
Rule 1. Collective learning increases when more people are connected
Rule 2. Collective learning increases when there is greater diversity within a network
Rule 3. Uneven distributions of information produce uneven distributions of power and wealth
Positive feedback cycles compound the effects of these three rules, accelerating collective learning.
Collective Learning (Part 4): Rapid Acceleration (1030L)
By David Christian, adapted by Newsela
In the final essay of a four-part series, David Christian explains how advances in communication and transportation accelerated collective learning.
We have explored how networks of collective learning evolve. And we’ve focused on the processes that make collective learning operate more powerfully. Now let’s explore why collective learning has taken off like a rocket since the beginning of the Industrial Revolution. This time period is sometimes called the Anthropocene, suggesting a geologic epoch in which humans have played the dominant role in shaping our biosphere.
How quickly have networks of collective learning grown? Consider that all 7 billion people on Earth are now connected into a single network covering the entire planet. Try calculating the number of possible connections among 7 billion different people!
This network is the most diverse one that has ever existed. It includes all the cultures in the world and all the knowledge that people in those cultures possess. It also includes all the different beliefs and religions that have spread as people have moved from continent to continent. As people move, they take their materials, crops, and goods to new places.
By the nineteenth century, refrigerated steamships made it possible to sell New Zealand butter and Argentine beef in London and Paris. Today, exotic plants and hardwoods make their way from the Amazon jungle to global markets. Australian Aboriginal elders teach about the Dreamtime in the United States. Ten thousand nuclear scientists from 113 countries visit the Large Hadron Collider in Switzerland to do research on particle physics. Collectively, they are trying to explain unanswered questions about the Big Bang. Collective learning is now a global process fueled by the size and diversity of an entire planet. Anyone want to start compiling a list of the different things and ideas traded around the world today?
The power of a global network
Within these vast and diverse networks, there are huge differences in connectedness, wealth, and power. Unevenness in connectedness is linked to unevenness in wealth and power. So we shouldn’t be surprised to find that levels of inequality are greater than ever before. Currently, the most powerful individual in the world is probably the president of the United States. The president has the power to launch a nuclear war that could destroy much of the biosphere in a few hours. The rulers of agrarian civilizations had nowhere near as much power.
Inequalities in power are matched by inequalities in wealth. By many measures, the gap between the very poorest in the world and the very richest has grown much wider in the last two centuries. In 2008, almost 1 billion people lived on less than $1 a day. That is more people than the total population of the world just 500 years ago! Meanwhile, the number of fabulously wealthy has also increased. The gap between the very rich and the very poor is much wider than ever.
We can see powerful snowball effects everywhere, but perhaps most clearly in technologies of communication and transportation. It took Darwin three years to sail around the world. Today, you can be in Sydney one day and in New York the next.
Changes in communications are even more incredible. Just over 500 years ago, printing was the cutting-edge communications technology. Instead of painstakingly copying the Bible by hand, printing presses could put out many copies a day. Printing also helped spread the ideas of Copernicus and Newton.
The nineteenth century brought a flood of new technologies — steamships, telegraphs, railways, and telephones. The twentieth century brought planes, radios, televisions, rockets, computers, and the Internet. Today almost anyone can communicate instantly with anyone else.
Think about the impact and scale of this change. More people, more diversity, and more complex networks with greater imbalances in knowledge, wealth, and power. Collective learning has become so widespread that it has turned humans into a species capable of transforming an entire biosphere. It is these interconnected cycles that keep feeding themselves and grow faster and more powerful. It's a spiral of acceleration that explains why collective learning now seems to be operating at warp speed. Where is it all headed?
How collective learning works
Rule 1. Collective learning increases when more people are connected
Rule 2. Collective learning increases when there is greater diversity within a network
Rule 3. Uneven distributions of information produce uneven distributions of power and wealth
Positive feedback cycles compound the effects of these three rules, accelerating collective learning.
Collective Learning (Part 4): Rapid Acceleration (920L)
By David Christian, adapted by Newsela
In the final essay of a four-part series, David Christian explains how advances in communication and transportation accelerated collective learning.
We have explored how collective learning networks evolve. And we’ve focused on what makes collective learning operate more powerfully. Now let’s explore why collective learning has grown so quickly since the Industrial Revolution.
This time period is sometimes called the Anthropocene. It means a time when humans have dominated and altered our planet.
How quickly have networks of collective learning grown? Today, all 7 billion people on Earth are now connected into a single network covering the entire planet. Try calculating the number of possible connections among 7 billion different people!
This network is the most wide-ranging one that has ever existed. It includes all the cultures in the world and all the knowledge from those cultures. It also includes all the different beliefs and religions that have spread as people have moved from continent to continent. As people relocate, they take materials, crops, and goods to new places.
By the nineteenth century, refrigerated steamships made it possible to sell New Zealand butter and Argentine beef in Europe. Today, exotic plants and hardwoods move from the Amazon jungle to global markets. Australian Aboriginal elders teach about the Dreamtime in the United States. Nuclear scientists from 113 countries visit the Large Hadron Collider in Switzerland to study particle physics. They are trying to better understand the Big Bang. Collective learning is now a process fueled by the entire planet. Anyone want to start compiling a list of the different things and ideas traded around the world today?
The power of a global network
These networks are huge and all very different from one another. We find huge differences in connectedness, wealth, and power. And differences in connectedness are linked to differences in wealth and power. We shouldn’t be surprised to find that there is more inequality than ever before.
Today, the most powerful person in the world is probably the president of the United States. The president has the power to start a war that could end the world in a few hours. The rulers of agrarian civilizations had nowhere near as much power.
Inequalities in power are matched by inequalities in wealth. The gap between the very poorest in the world and the very richest has grown much wider in the last two centuries. In 2008, almost 1 billion people lived on less than $1 a day. That is more people than the total population of the world just 500 years ago! Meanwhile, the number of super-wealthy has also increased. The gap between the very rich and the very poor is much wider than ever.
We can see powerful snowball effects taking place throughout the world, where networks build upon themselves. Transportation and communication give us clear examples of this. It took Darwin three years to sail around the world. Today, you can be in Sydney one day and in New York the next.
Changes in communications are even more incredible. Just over 500 years ago, printing was the newest communications technology. People once re-copied the Bible by hand. Now printing presses could put out many copies a day. Printing also helped spread the scientific ideas of Copernicus and Newton.
The nineteenth century brought a flood of new technologies: steamships, telegraphs, railways, and telephones. The twentieth century brought planes, radios, televisions, rockets, computers, and the Internet. Today almost anyone can communicate instantly with anyone else.
Think about the impact and scale of this change. As more people and more kinds of people form more complex networks, greater imbalances in knowledge, wealth, and power form. Collective learning has turned humans into a species capable of transforming an entire biosphere. It is this spiral of acceleration that explains why collective learning now seems to be operating at warp speed. Where is it all headed?
How collective learning works
Rule 1. Collective learning increases when more people are connected
Rule 2. Collective learning increases when there is greater diversity within a network
Rule 3. Uneven distributions of information produce uneven distributions of power and wealth
Positive feedback cycles compound the effects of these three rules, accelerating collective learning.
Collective Learning (Part 4): Rapid Acceleration (800L)
By David Christian, adapted by Newsela
This is the final essay of a four-part series on collective learning. In it, David Christian explains how advances in communication and transportation sped up collective learning.
We have explored how collective learning networks develop. And we’ve focused on how collective learning has become more powerful. But one question remains: why has collective learning accelerated since the Industrial Revolution?
This time period is sometimes called the Anthropocene. The name suggests a time when humans have dominated and changed our planet.
How quickly have collective learning networks grown? All 7 billion people on Earth are now connected into a single network. Try calculating the number of possible connections among 7 billion different people!
This network is the most wide-ranging one ever. It includes all the cultures in the world and all the knowledge from those cultures. It also includes all the different beliefs and religions that have spread as people have moved around the world. As people relocate, they take materials, crops, and goods to new places.
In the 1800s, refrigerated steamships made it possible to sell New Zealand butter in Europe. Today, exotic plants from the Amazon jungle are sold worldwide. Australian Aboriginal elders teach about the Dreamtime in the United States. Scientists from 113 countries visit the Large Hadron Collider in Switzerland to study particle physics. They are trying to collectively understand the Big Bang.
Collective learning is now fueled by the entire planet. Imagine how many things and ideas are traded around the world today.
The power of a global network
These networks are huge and include all types of people. Different people or groups may be more connected, or have more wealth and power. We know that being more connected leads to more wealth and power. We shouldn’t be surprised that there is more inequality than ever before.
Today, the most powerful person in the world is probably the president of the United States. The president could launch a war that might destroy the world in a few hours. The rulers of agrarian civilizations had nowhere near as much power.
Alongside inequalities in power are inequalities in wealth. The gap between the poorest and the richest in the world has grown much wider in the last 200 years. In 2008, almost 1 billion people lived on less than $1 a day. That’s more people than the total population of the world just 500 years ago! Meanwhile, the number of super-wealthy people has also increased. The gap between very rich and very poor is wider than ever.
Around the world we can see snowball effects. Advancement feeds more advancement, and progress quickens. Transportation and communication give us clear examples of these effects. It took Darwin three years to sail around the world. Today, you can be in Sydney one day and in New York the next.
Changes in communications are even more incredible. Printing was revolutionary about 500 years ago. People once re-copied books by hand. Now, printing presses could put out multiple copies a day. This helped to spread many ideas, including religious and scientific ideas.
The nineteenth century brought a flood of new technologies: steamships, telegraphs, railways, and telephones. The twentieth century brought planes, radios, televisions, rockets, computers, and the Internet. Today almost anyone can communicate instantly with anyone else.
Think about what all this change means. As more kinds of people form more complex networks, there are bigger gaps in knowledge, wealth, and power. Collective learning has enabled humans to transform an entire biosphere. No other species has that power.
These snowballing effects are linked. They feed off one another. Their effects grow stronger. They have created an ever-quickening spiral. That could be why collective learning seems to be moving so fast. Where is it all headed?
How collective learning works
Rule 1. Collective learning increases when more people are connected
Rule 2. Collective learning increases when there is greater diversity within a network
Rule 3. Uneven distributions of information produce uneven distributions of power and wealth
Positive feedback cycles compound the effects of these three rules. That leads to accelerated collective learning.
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Smith, Marx, and Keynes (1330L)
By Daniel Adler
Spanning three centuries of history, from the dawn of the industrial age to modern times, three diverse thinkers developed their own landmark theories on commerce, labor, and the global economy.
Economic thought vs. economic behavior
“Economics is a study of mankind in the ordinary business of life,” wrote nineteenth-century economist Alfred Marshall. What choices do you face in the ordinary business of your life? Buying clothing, deciding what to eat, or seeking a job — all involve considerations of cost, scarcity, and trade-offs with other options. Whether or not you think of them as such, these are economic decisions.
Now extend that idea to scales beyond your individual transactions. Modern society is woven together by a complex network of individual choices with local, national, and even global implications. Economics is the field of knowledge that seeks to systematically analyze, interpret, and understand these decisions. In practice, economics is a dynamic tool used by governments, businesses, and even individuals to observe, manage, and influence how people produce and consume goods and services.
The three economists profiled in this article — Adam Smith, Karl Marx, and John Maynard Keynes — contributed substantially to the development of economics as a science. Nevertheless, considerations of production, distribution, choice, scarcity, and alternate uses far predate these men, to the earliest days of humankind. Ages before there was economic thought, there was economic behavior.
The economics of the hunt
In the words of economic historian Roger Backhouse, “Economics does not have a beginning or a ‘founder’; people have always thought about questions that we now consider part of economics.” The earliest humans, for example, spent lots of energy to track and kill large game, which they would then need to distribute, and which each individual would decide to conserve or use. Even without developed cultural, commercial, or legal systems, effective economic decision-making was often imperative for survival.
As hunter-gatherer groups coalesced into more organized societies, decisions about distributing resources and designating jobs became more complex. For many thousands of years, it was not the communal egalitarianism of hunter-gatherer times or by the individualism of today that drove such decisions. Rather, as twentieth-century economic historian Robert Heilbroner says, people worked according to “custom” (doing work that was passed down from previous generations) or “command” (working to avoid violence or other retribution). Not the blacksmith in medieval Europe, the farmer in India, nor the pyramid-building slave in Egypt worked to advance his or her own goals, dreams, or prosperity.
Early economies were also marked by an ambivalent attitude toward money and the pursuit of wealth for its own sake. Writes Heilbroner, “The idea of gain...was quite foreign to the great lower and middle strata of Egyptian, Greek, Roman, and medieval cultures, only scattered throughout Renaissance and Reformation times, and largely absent in the majority of Eastern civilizations” (Heilbroner, pp. 24–25). Those who worked with money (merchants, lenders, and even craftsmen with specialized skills) were often viewed suspiciously and sometimes even punished for innovating within their trades. Consequently, skills and technology advanced gradually and similar jobs and standards extended across many generations.
Around 1500, several drastic changes were set in motion. Overseas trade established new networks and boosted collective learning and commercialization. Globally traded currency created an easily recognizable and transferrable store of wealth and medium for exchange. Individual markets, once physical places for the simple exchange of goods, began merging to create the market system, which, according to Heilbroner, “is not just a means of exchanging goods; it is a mechanism for sustaining and maintaining an entire society” (Heilbroner, pp. 26–27). By the 1600s and 1700s, custom and command ceased to exert as much influence as the pursuit of wealth. Rather than survival, obedience, or tradition, it was “the lure of gain...[that] steered the great majority to his or her task” (Heilbroner, p. 21). It was in this era, on the verge of the Industrial Revolution, that Adam Smith lived and worked.
Adam Smith
When the Scotsman Adam Smith (1723–1790) was born, industrialization and a profit-driven market system were replacing custom and command-driven economic systems across Europe. These changes reflected the intellectual shift toward rationality, progress, liberty, and secularism, generally referred to as the Enlightenment.
Smith studied in Glasgow, Scotland, and Oxford, England. As a professor and lecturer, private tutor to the children of European royalty, government economic adviser, and a customs commissioner for Scotland, Smith had a comprehensive understanding of economics, which was captured most powerfully in An Inquiry Into the Nature and Causes of the Wealth of Nations, better known (and referred to hereafter) as The Wealth of Nations.
Composed at the dawn of the Industrial Revolution, The Wealth of Nations describes a world increasingly dominated by commerce and capitalism. Here, Smith gives his observations of a visit to a pin-making factory:
One man draws out the wire, another straights it, a third cuts it, a fourth points it, a fifth grinds it at the top for receiving the head; to make the head requires two or three distinct operations; to put it on is a peculiar business, to whiten the pins is another; it is even a trade by itself to put them into the paper; and the important business of making a pin is, in this manner, divided into about eighteen distinct operations.... [An average factory of ten workers] could make among them upwards of forty-eight thousand pins in a day. Each person, therefore...might be considered as making four thousand eight hundred pins in a day. But if they had all wrought separately and independently, and without any of them having been educated to this peculiar business, they certainly could not each of them have made twenty, perhaps not one pin in a day.
(The Wealth of Nations, p. 10)
In other words, the division of labor enabled one man to be as much as 4,800 times more productive than if he worked alone! In addition, Smith argued that people have a natural drive to improve their own lives. This self-interest, he suggested, propels markets to satisfy individual demands by producing the goods and services people want. He called this the “invisible hand,” and wrote, “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 interest” (The Wealth of Nations, p. 20).
He suggested that competition between businesses prevents exploitation of consumers by ensuring fair prices and quality products, encouraging constant economic innovation, and satisfying consumer demand. In short, competition keeps everyone honest, because customers treated unfairly by one business can always patronize another instead.
Smith’s view that the complex functions of society and economy emerged, unintentionally yet effectively, from the self-interested actions of each individual must have been both reassuring and liberating to a world grasping for new means of economic, social, and political organization. It was certainly popular: the first edition of The Wealth of Nations sold out within six months.
Smith’s remarkable insights not only captured his own time accurately; they also foresaw much of the economic future, which is evident in the endurance of free-market capitalism as the world’s foremost economic model for the last 200-plus years. Today, we call this arrangement “economic liberalism” (different from the “liberal” political alignment in America) and the liberalization of economies continues around the world (Balaam and Veseth, pp. 48-49).
Though Smith predicted many of the successes of industrial capitalism, he lived too early in the Industrial Revolution to see its worst excesses. It would take several more decades to produce a critic whose cynicism toward capitalism matched Smith’s optimism. That critic was Karl Marx.
Karl Marx
Karl Marx (1818–1883) was born in the midst of the Industrial Revolution, into a middle-class family in Prussia (a former German kingdom straddling parts of present-day Germany and Poland). He led a tumultuous life: he was jailed for public drunkenness as a college student; his home and personal appearance were unkempt; and he spent income frivolously, causing his family to frequently live on the brink of poverty. For most of his professional life, Marx was a writer for a variety of liberal, radical, and foreign newspapers, moving between Prussia, France, Belgium, and England because he was continually blacklisted or deported for his radical views.
Marx’s attitude toward capitalism was scathing. In an age when “the Industrial Revolution had changed the process of production into a factory system and created a new ruling class of factory owners” (Bussing-Burks, p. 85), Marx perceived injustice, inequality, and the inevitability of change. Marx and his frequent coauthor, Friedrich Engels, were outraged at the hardships faced by the working classes of industrial European cities, and they channeled this anger into two monumental written works that formed the basis of modern communism: The Communist Manifesto, published in 1848, and a four-volume, 2,500-page opus, Das Kapital, published in 1867.
Marx’s analysis sees the “history of all...societies [as] the history of class struggle.” Marx interpreted human history as a series of eras, each defined by systems for producing goods, which created classes of rulers and the ruled. This process had already progressed from slavery to feudalism to capitalism and, in Marx’s view, would eventually lead to a classless society called communism.
Why did Marx object to capitalism? He believed that “capitalists” (the owners of the machines, property, and infrastructure used to produce things) were a separate class from the workers, or “proletariat,” who own nothing but the right to sell their labor in exchange for wages. Marx theorized that capitalists, in competition with each other for profits, would squeeze as much work as possible out of the proletariat at the lowest possible price. Furthermore, competition would cause some capitalists’ firms to fail, increasing unemployment (and thus misery and poverty) among the proletariat. Innovations in technology were not necessarily positive; new machines would add to unemployment (by rendering human labor increasingly inefficient and obsolete) while also making work dull, repetitive, and alienating.
Yet Marx was not altogether dismissive of capitalism, which he saw as a necessary stage for building a society’s standard of living. But in his view, the proletariat’s discontent would inevitably lead it to overthrow the ruling classes and create a more equitable society, at first socialist (wherein the state would control the economy and distribute resources more evenly) and then purely communist (a stateless, classless, egalitarian society without private property or nationality).
Marx’s beliefs, theories, and predictions represent a school of thought called Marxism. International political economy professors David Balaam and Michael Veseth caution, however, that there is no definitive reading of Marx, and that “Marxism is at once a theory of economics, politics, sociology, and ethics. For some, it is also a call to action” (Balaam & Veseth, p. 73). As a call to action, Marxism was most influential in the twentieth century, when it inspired various brands of revolutionary activity, including the Russian Revolution in 1917 and the rise of communist governments in China, Vietnam, and Cuba, as well as in many Eastern European and African nations. It has since fizzled out, with the U.S.S.R. collapsing in the early 1990s, China shifting toward a market-friendly economy, and smaller communist countries that depended on them adopting more market-oriented systems.
As a theory, Marxism is arguably more durable. While some believe that communism’s decline disproves Marx, others draw upon his approach to critique economic phenomena on social grounds. Even as capitalism defines most of the world’s economies, Marxism remains alive in “the idea that capitalism can undergo serious scrutiny and adaptation” (Bussing-Burks, p. 95). In other words, Marx’s skepticism about capitalism initiated an ongoing conversation about its shortcomings and how it can be improved. While he was no Marxist, our third economist, John Maynard Keynes, was highly influential in confronting the dilemmas of capitalism in the early twentieth century.
John Maynard Keynes
John Maynard Keynes (1883–1946, last name rhymes with “rains”) was born into an educated family, and during his life he worked in academia, economic publishing, private financial advising and management, currency speculation, and as an official in the British Treasury.
While his contributions to economics were extensive, Keynes is most famous for his ideas about the Great Depression, the major economic crisis of the twentieth century. The Depression’s effects were felt worldwide from roughly the early 1930s to the mid-1940s. The United States saw unemployment increase from 3 to 25 percent, a halving of the national income, and a near cessation of residential construction (Buchholz, p. 210).
Keynes’s analysis of the Great Depression focused on the role of savings. In his 1936 book The General Theory of Employment, Interest and Money, Keynes argued that excessive savings could lead to economic ruin. A weak economy made businesses hesitant or unable to make investments that created jobs. Without jobs, people had no income that, if spent, would have stimulated demand for more production. Savings increased in anticipation of economic hardship. But then savings dried up as joblessness persisted. Individual rationality (saving in hard times) led to collective irrationality (an unbreakable cycle of economic decline).
Keynes believed the government should support the economy. While Keynes generally endorsed free-market capitalism, the Depression’s unique challenges required unique solutions. Keynes argued that only the government had the resources to spend the money that individual consumers and businesses could not, and so break the cycle.
This approach proved relevant in the 1930s and ’40s. The New Deal government relief programs of President Franklin D. Roosevelt were designed to stimulate the economy in the early 1930s, while cuts to the federal budget in the late 1930s caused an immediate economic downturn. Extensive government spending to fund World War II coincided with the end of the Depression. While some Keynesian policies had mixed results, the overall picture seemed to confirm Keynes’s arguments, and until the 1970s, Keynesianism predominated American economics. The “Great Society” domestic social programs — including Medicare and education funding — reflected Keynesian thinking. So too did the establishment of many of the institutions that form the basis of international trade and finance, such as the International Monetary Fund and the World Bank. While the 1980s and ’90s saw a resurgence in “classical” economic theories closer to Smith than to Keynes, the recent “recession” presents a new opportunity to debate whether Keynesian economics are still viable.
The power of economics
Let’s return to our initial question: What choices do you face in the ordinary business of your life? Smith, Marx, and Keynes all explained how individual choices, conscious or otherwise, fit into a higher order, affecting not only those who make them but also their families, communities, countries, and even the world. Over time, many other thinkers have developed their own distinct models and agendas for explaining and managing economic activity.
The power of economics lies in its ability to reveal the complex workings of society. The idea that we are all touched by economics is perhaps best summarized in a quote from Keynes himself:
The ideas of economists and political philosophers, both when they are right and when they are wrong, are more powerful than is commonly understood. Indeed the world is ruled by little else. Practical men, who believe themselves to be quite exempt from any intellectual influences, are usually the slaves of some defunct economist. Madmen in authority, who hear voices in the air, are distilling their frenzy from some academic scribbler of a few years back.
(The Wealth of Nations, p. 383)
As society moves about the ordinary business of life, economics always hums along in the background; it is observed by some, influenced by others, yet it affects everybody.
Smith, Marx, and Keynes (1070L)
By Daniel Adler, adapted by Newsela
Spanning three centuries of history, from the dawn of the industrial age to modern times, three diverse thinkers developed their own landmark theories on commerce, labor, and the global economy.
Economic thought vs. economic behavior
It is said that “economics is a study of mankind in the ordinary business of life.” What choices do you face in the ordinary business of your life? You buy clothing, decide what to eat, look for a job. When you make such decisions you must consider cost, scarcity, and various options. These are economic decisions.
Now imagine decisions like that happening all the time, all over the world. Modern society is formed by individual choices that form a complex network. The choices we make have local, national, and even global implications.
The field of economics seeks to analyze, interpret and understand these decisions. Governments, businesses, and even individuals use economics to understand how people produce and consume goods and services.
The three economists profiled in this article — Adam Smith, Karl Marx, and John Maynard Keynes — contributed to the development of economics as a science. Still, thinking about economics was around long before these men. This thinking goes back to the earliest days of humankind.
The economics of the hunt
According to one economic historian, “Economics does not have a beginning or a ‘founder.’ People have always thought about questions that we now consider part of economics.”
Early humans, for example, spent a lot of time and energy tracking and killing large game. The meat needed to be distributed and each individual would have to decide whether to save it or use it right away.
Even without a “civilization,” effective economic decision-making was necessary for survival.
As hunter-gatherer groups formed into more organized societies, decisions about distributing resources and designating jobs became more complicated.
Hunter-gatherers lived in relatively egalitarian societies — everyone was roughly equal and everyone worked together to survive. Today we are more individualistic.
But for many thousands of years, humans were neither egalitarian nor individualistic. People worked according to “custom” or “command.” Custom means people did work that was passed down from previous generations. Command means people worked to avoid violence or punishment.
Neither the medieval European blacksmith, the Indian farmer, or the pyramid-building Egyptian slave worked for his own goals, dreams, or riches.
Today it seems almost everyone wants to be rich. But early economies had more complex attitudes toward the pursuit of wealth. The idea of personal gain was foreign to the lower and middle classes of Egypt, Greece, Rome, and the majority of Eastern civilizations.
Those who worked with money (merchants, lenders, and even craftsmen with specialized skills) were often viewed suspiciously and sometimes even punished for innovating within their trades. As a result, skills and technology advanced gradually and similar jobs and standards extended across many generations.
Several major changes were set in motion around 1500. Overseas trade established new networks and boosted collective learning and commercialization. Globally traded currency created an easy way to trade goods and store wealth. Individual markets, once places to buy and sell physical goods, began to merge into the market system. The market system isn’t just a way to exchange goods, it is a mechanism that sustains and maintains an entire society.
By the 1600s and 1700s, both custom and command were weakening. Rather than survival, obedience, or tradition, people began to be motivated by obtaining personal wealth. It was in this era, on the verge of the Industrial Revolution, that Adam Smith lived and worked.
Adam Smith
When the Scotsman Adam Smith (1723–1790) was born, industrialization and a profit-driven market system were replacing custom and command-driven economic systems across Europe. These changes reflected an intellectual shift toward rationality, progress, liberty, and secularism — generally referred to as the Enlightenment.
Smith studied in Glasgow, Scotland, and Oxford, England. He had many jobs: professor and lecturer, private tutor to the children of European royalty, government economic adviser, and customs commissioner for Scotland. This gave him a comprehensive understanding of economics. His ideas are captured most powerfully in An Inquiry Into the Nature and Causes of the Wealth of Nations, usually known as The Wealth of Nations.
Composed at the dawn of the Industrial Revolution, The Wealth of Nations describes a world increasingly dominated by commerce and capitalism. Here, Smith gives his observations of a visit to a pin-making factory:
One man draws out the wire, another straights it, a third cuts it, a fourth points it, a fifth grinds it at the top for receiving the head; to make the head requires two or three distinct operations; to put it on is a peculiar business, to whiten the pins is another; it is even a trade by itself to put them into the paper; and the important business of making a pin is, in this manner, divided into about eighteen distinct operations.... [An average factory of ten workers] could make among them upwards of forty-eight thousand pins in a day. Each person, therefore...might be considered as making four thousand eight hundred pins in a day. But if they had all wrought separately and independently, and without any of them having been educated to this peculiar business, they certainly could not each of them have made twenty, perhaps not one pin in a day.
(The Wealth of Nations p. 10)
In other words, the division of labor allowed one man to be as much as 4,800 times more productive than if he worked alone! In addition, Smith argued that people have a natural drive to improve their own lives. This self-interest, he suggested, propels markets to satisfy individual demands by producing the goods and services people want. He called this the “invisible hand,” and wrote, “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 interest.”
He suggested that competition between businesses ensures fair prices and quality products. Competition also drives innovation and satisfies consumer demand. In short, competition keeps everyone honest, because customers treated unfairly by one business can always go to another one instead.
Smith argued that the complex functions of society and economy emerged from the self-interested actions of each individual. This view must have been reassuring and liberating to a world undergoing a great transition. It was certainly popular: the first edition of The Wealth of Nations sold out within six months.
Smith’s remarkable insights not only captured his own time accurately. They also foresaw much of the economic future. Free-market capitalism has survived as the world’s foremost economic model for the last 200-plus years. Today, we call this arrangement “economic liberalism.” The liberalization of economies continues around the world.
Though Smith predicted many of the successes of industrial capitalism, he lived too early in the Industrial Revolution to see its worst side effects. It would take several more decades to produce a critic whose cynicism toward capitalism matched Smith’s optimism. That critic was Karl Marx.
Karl Marx
Karl Marx (1818–1883) was born in the midst of the Industrial Revolution, into a middle-class family in Prussia (a former German kingdom straddling parts of present-day Germany and Poland). He led an eventful life: He was jailed for public drunkenness as a college student. His home and personal appearance were unkempt. He spent money frivolously, causing his family to frequently live on the brink of poverty. For most of his professional life, Marx was a writer for a variety of liberal, radical, and foreign newspapers. He moved between Prussia, France, Belgium, and England because he was continually blacklisted or deported for his radical views.
Marx’s attitude toward capitalism was extremely critical. The Industrial Revolution had created a factory system. Factory owners were the new ruling class. In this system, Marx saw injustice and inequality. He felt things were bound to change.
Marx and his frequent co-author, Friedrich Engels, were outraged at the hardships faced by the working classes of industrial European cities. They channeled this anger into two monumental written works that formed the basis of modern communism: The Communist Manifesto, published in 1848, and a four-volume, 2,500-page work, Das Kapital, published in 1867.
Marx saw the history of all societies as the history of class struggle. He regarded human history as a series of eras that was defined by systems for producing goods. These systems created classes: the rulers and the ruled. This process had already progressed from slavery to feudalism to capitalism and, in Marx’s view, would eventually lead to a classless society called communism.
Why did Marx object to capitalism? He saw two groups operating in capitalism: the owners and the workers. The “capitalists” owned the machines, property and infrastructure used to make things. The workers, or “proletariat,” owned nothing but the right to sell their labor in exchange for wages.
Marx theorized that capitalists, competing for profits, would squeeze as much work as possible out of the workers, paying them as little as possible.
Furthermore, competition would cause some capitalists’ firms to fail, increasing unemployment (and thus misery and poverty) among the proletariat.
He was skeptical of innovations in technology. New machines could add to unemployment by making human workers obsolete. Machines could also make work dull, repetitive, and alienating.
Still, Marx saw capitalism as a necessary stage for building a society’s standard of living. But he felt the proletariat would become unhappy under capitalism, and eventually overthrow the ruling class to create a more equal society.
The new, more equal society would at first be socialist — the state would control the economy and distribute resources more evenly. Then it would become purely communist — a stateless, classless, egalitarian society without private property or nationality.
Marx’s beliefs, theories, and predictions represent a school of thought called Marxism. Marxism is a theory of economics, politics, sociology, and ethics. For some, it is also a call to action.
As a call to action, Marxism was most influential in the twentieth century, when it inspired various brands of revolutionary activity. This includes the Russian Revolution in 1917 and the rise of communist governments in China, Vietnam, and Cuba, as well as in many Eastern European and African nations. It has since fizzled out, with the U.S.S.R. collapsing in the early 1990s, China shifting toward a market-friendly economy, and smaller communist countries that depended on them adopting more market-oriented systems.
As a theory, Marxism is more durable. Some believe that communism’s decline disproves Marx. Others have built on his approach of critiquing economic systems on social grounds. Even though capitalism is dominant around the world, Marx taught us to seriously examine and criticize capitalism when necessary.
In other words, Marx’s skepticism about capitalism started a conversation about its weaknesses and how it can be improved. While he was no Marxist, our third economist, John Maynard Keynes, was highly influential in confronting the dilemmas of capitalism in the early twentieth century.
John Maynard Keynes
John Maynard Keynes (1883–1946, last name rhymes with “rains”) was born into an educated family. During his life he worked in academia, economic publishing, private financial advising and management, currency speculation, and as an official in the British Treasury.
Keynes made many contributions to economics, but he is most famous for his ideas about the Great Depression, the major economic crisis of the twentieth century. The worldwide Depression lasted roughly from the early 1930s to the mid-1940s. Unemployment in the United States increased from 3 to 25 percent during this time. The national income was cut in half.
Keynes’s analysis of the Great Depression focused on the role of savings. He explained his theories in his 1936 book, The General Theory of Employment, Interest and Money.
Keynes argued that excessive savings could lead to economic ruin. In a weak economy, businesses wouldn’t hire as many people. Without jobs, people didn’t have money that would stimulate the economy. People would save more money, expecting tough times ahead. But the savings would run out after a long time without a job.
Rational decisions by individuals (saving in hard times) could lead to collective irrational results (an unbreakable cycle of economic decline).
Keynes believed the government should support the economy. Keynes generally endorsed free-market capitalism, but he felt the Depression’s unique challenges required unique solutions. Keynes argued that only the government had the resources to spend the money that individual consumers and businesses could not, and so break the cycle.
This approach proved relevant in the 1930s and ’40s. The New Deal government relief programs of President Franklin D. Roosevelt were designed to stimulate the economy in the early 1930s. Cuts to the federal budget in the late 1930s caused an immediate economic downturn. Extensive government spending to fund World War II coincided with the end of the Depression.
While some Keynesian policies had mixed results, the overall picture seemed to confirm Keynes’s arguments. Until the 1970s, Keynesianism predominated American economics. “Great Society” domestic social programs — like Medicare and education funding — reflected Keynesian thinking. Institutions such as the International Monetary Fund and the World Bank also are based on the Keynesian model.
The 1980s and ‘90s saw a renewal of “classical” economic theories that went back to some of Adam Smith’s ideas. The “Great Recession” of the 2000s presents a new opportunity to debate whether Keynes’ ideas are still viable.
The power of economics
Let’s return to our initial question: What choices do you face in the ordinary business of your life? Smith, Marx, and Keynes all explained how individual choices fit into a higher order. Our decisions affect not only us, but also our families, communities, countries, and even the world. Over time, many other thinkers have developed their own theories for explaining and managing economic activity.
Economics is powerful because it can reveal the complex workings of society. As society moves about the ordinary business of life, economics always hums along in the background. It is observed by some, influenced by others, yet it affects everybody.
Smith, Marx, and Keynes (930L)
By Daniel Adler, adapted by Newsela
Spanning 300 years of history, from the dawn of the industrial age to modern times, three great thinkers changed economics. They developed their own groundbreaking theories on commerce, labor, and the global economy.
Economic thought vs. economic behavior
It is said that “economics is a study of mankind in the ordinary business of life.” What choices do you face in the ordinary business of your life? You buy clothing, decide what to eat, look for a job. When you make these decisions, you probably consider your needs, the costs, and your various options. You are making economic decisions.
Imagine decisions like this happening all the time, all over the world. Modern society is formed by individual choices that form a complex network. The choices we make have local, national, and even global consequences.
The field of economics tries to analyze, interpret, and understand these decisions. Governments, businesses, and individuals use economics to understand how people produce and consume goods and services.
The three economists profiled in this article — Adam Smith, Karl Marx, and John Maynard Keynes — contributed to the development of economics as a science. Still, economic thinking was around long before these men. This type of thinking goes back to the beginning of humankind.
The economics of the hunt
Economics doesn’t have a beginning, or a founder. People have always thought about questions that we now consider part of economics.
Early humans, for example, spent a lot of time and energy hunting large game. The meat needed to be distributed to the group. Each individual had to decide whether to save the meat or use it right away.
From the earliest times, effective economic decision-making was crucial to survival.
As hunter-gatherer groups formed into more organized societies, decisions about distributing resources and designating jobs became more complex.
Hunter-gatherers lived in fairly egalitarian societies. Everyone was roughly equal and everyone worked together to survive. Today we are more individualistic.
But for many thousands of years, humans were neither egalitarian nor individualistic. People worked according to “custom” or “command.” Custom means people did work that was passed down from previous generations. Command means people worked to avoid violence or punishment.
The medieval European blacksmith. The Indian farmer. The pyramid-building Egyptian slave. None of these people worked for their own goals, dreams, or wealth.
Today it seems almost everyone wants to be rich. But earlier peoples had more complex attitudes toward wealth. Most people in the ancient civilizations of Egypt, Greece, Rome and Asia didn’t think about getting rich.
Those who worked with money (merchants, lenders, and even craftsmen with specialized skills) were often viewed suspiciously. Sometimes they were even punished for innovating within their trades. Consequently, skills and technology advanced gradually and similar jobs and standards extended across many generations.
Several major changes began around 1500. Overseas trade established new networks and boosted collective learning and commercialization. Globally traded currency created an easy way to trade goods and store wealth. Individual markets were once places to buy and sell physical goods. Now they began to merge into the market system. The market system can sustain and maintain an entire society.
By the 1600s and 1700s, both custom and command were weakening. Rather than survival, obedience, or tradition, people began to be motivated by obtaining personal wealth. It was in this era, on the verge of the Industrial Revolution, that Adam Smith lived and worked.
Adam Smith
Scotsman Adam Smith (1723–1790) was born as the industrial system was replacing the traditional one. Profit was becoming the main motivation, replacing command or custom.
The change in economic thought fit with a general intellectual shift in Europe. People at this time were interested in rationality, progress, liberty, and secularism. This time period is called the Enlightenment.
Smith studied in Glasgow, Scotland, and Oxford, England. He had many jobs: professor, private tutor to the children of European royalty, government economic adviser, and customs commissioner for Scotland. This gave him a comprehensive understanding of economics. His ideas are captured most powerfully in An Inquiry Into the Nature and Causes of the Wealth of Nations, usually known as The Wealth of Nations.
Smith wrote this book at the dawn of the Industrial Revolution. It describes a world increasingly dominated by commerce and capitalism. Here, Smith gives his observations of a visit to a pin-making factory.
He describes the 18-step process to make the pins, which is split up. One man draws out the wire. Another man straightens the wire. A third man cuts the wire, and so on.
He observes that the process makes the factory more productive:
[An average factory of 10 workers] could make among them upwards of forty-eight thousand pins in a day. Each person, therefore...might be considered as making four thousand eight hundred pins in a day. But if they had all wrought separately and independently, and without any of them having been educated to this peculiar business, they certainly could not each of them have made twenty, perhaps not one pin in a day.
In other words, the division of labor helped. It allowed one man to be 4,800 times more productive than if he worked alone!
Smith also argued that people have a natural drive to improve their own lives. He suggested that this self-interest causes markets to satisfy individual demands by producing the goods and services people want. He called this the “invisible hand.” He explained: It is not from the kindness of the butcher or baker that we expect our dinner, but from their regard to their own interest.
Smith suggested that competition between businesses ensures fair prices and quality products. Competition also causes innovation and satisfies consumer demand. In short, competition keeps everyone honest. Customers treated unfairly by one business can always go to another one instead.
The complex functions of society and economy emerge from the self-interested actions of each individual, Smith argued. This view must have been reassuring and liberating to a world undergoing a great transition. It was certainly popular: the first edition of The Wealth of Nations sold out within six months.
Smith’s remarkable insights not only captured his own time accurately. They also foresaw much of the economic future. Free-market capitalism has survived as the world’s foremost economic model for the last 200-plus years. Today, we call this arrangement “economic liberalism.” The liberalization of economies continues around the world.
Smith predicted many of the successes of industrial capitalism. But he didn’t live to see the worst effects of the Industrial Revolution. Several decades later, the world would have an economist whose criticisms of capitalism matched Smith’s optimism. That economist was Karl Marx.
Karl Marx
Karl Marx (1818–1883) was born in the midst of the Industrial Revolution. He came from a middle-class family in Prussia (in what is now parts of present-day Germany and Poland). He led an eventful life: He was jailed for public drunkenness as a college student. His home and personal appearance were sloppy. He spent money freely, causing financial problems for his family. For most of his professional life, Marx was a writer for a variety of newspapers. He moved between Prussia, France, Belgium, and England because he was continually blacklisted or deported for his controversial views.
Marx’s attitude toward capitalism was extremely critical. The Industrial Revolution had created a factory system. Factory owners were the new ruling class. In this system, Marx saw injustice and inequality. He felt things were bound to change.
Marx and his co-author, Friedrich Engels, were outraged at the hardships faced by the working classes of industrial European cities. They channeled this anger into two monumental written works that formed the basis of modern communism: The Communist Manifesto, published in 1848, and a four-volume, 2,500-page opus, Das Kapital, published in 1867.
Marx saw the history of all societies as the history of class struggle. Every society must have a system to produce goods. Marx believed these systems created classes: the rulers and the ruled.
Slavery was the most basic example of this principle. Then came feudalism, where poor peasants worked for a rich noble. Capitalism, where the owners paid the workers, was the next development. After capitalism, Marx believed, would come communism. He believed communism would bring about a classless society.
Why did Marx object to capitalism? He saw two groups operating in capitalism: the owners and the workers. The “capitalists” owned the machines, property and infrastructure used to make things. The workers, or “proletariat,” owned nothing. All they had was the ability to work in exchange for wages.
Marx theorized that capitalists competing for profits would squeeze as much work as possible out of the workers while paying them as little as possible.
Furthermore, competition would cause some capitalists’ firms to fail, increasing unemployment (and thus misery and poverty) among the proletariat.
He was unsure about the new technology. New machines could add to unemployment by making human workers unnecessary. Machines could also make work dull, repetitive, and alienating for the people who still had jobs.
Still, Marx saw capitalism as a necessary stage for building a society’s standard of living. But he felt the proletariat would become unhappy under capitalism. He predicted the workers would eventually overthrow the ruling class and create a more equal society.
The new, more equal society would at first be socialist — the state would control the economy and distribute resources more evenly. Then it would become purely communist — a stateless, classless, egalitarian society without private property or nationality.
Marx’s beliefs, theories, and predictions represent a school of thought called Marxism. It is a theory of economics, politics, sociology, and ethics. For some, it is also a call to action.
As a call to action, Marxism was most influential in the twentieth century. It inspired various revolutions and uprisings. This includes the Russian Revolution in 1917 and the rise of communist governments in China, Vietnam, and Cuba, as well as in many Eastern European and African nations. It has since fizzled out. The U.S.S.R. collapsed in the early 1990s. China has shifted toward a market-friendly economy. Smaller communist countries that depended on Russia and China have adopted more market-oriented systems.
As a theory, Marxism is more durable. Some believe that communism’s decline disproves Marx. Others have built on his approach of critiquing economic systems on social grounds. Even though capitalism is found all around the world, Marx taught us to seriously examine and criticize capitalism when necessary.
Marx’s skepticism about capitalism started a conversation about its weaknesses and how it can be improved. Our third economist, John Maynard Keynes, was highly influential in confronting the issues of capitalism in the early twentieth century.
John Maynard Keynes
John Maynard Keynes (1883–1946, last name rhymes with “rains”) was born into an educated family. During his life he worked in academia, economic publishing, private financial advising, currency speculation, and as an official in the British Treasury.
Keynes made many contributions to economics, but he is most famous for his ideas about the Great Depression, the major economic crisis of the twentieth century. The worldwide Depression lasted roughly from the early 1930s to the mid-1940s. Unemployment in the United States increased from 3 to 25 percent during this time. The national income was cut in half.
Keynes’s analysis of the Great Depression focused on the role of savings. He explained his theories in the 1936 book, The General Theory of Employment, Interest and Money.
Keynes argued that people saving too much could lead to economic ruin. In a weak economy, businesses wouldn’t hire as many people. Without jobs, people wouldn’t have money to buy things and support businesses. People would save more money, expecting tough times ahead. But their savings would run out after a long time without a job.
Rational decisions by individuals (saving in hard times) could lead to collective irrational results (an unbreakable cycle of economic decline).
Keynes believed only the government could break this cycle by spending money that consumers and businesses could not. He generally endorsed free-market capitalism, but felt the Depression’s unique challenges required unique solutions.
This approach was tested in the 1930s and ’40s. President Franklin D. Roosevelt’s New Deal government relief programs were designed to improve the economy in the early 1930s. In the late ‘30s, federal budget cuts caused an immediate economic downturn. Government spending on World War II coincided with the end of the Depression.
While some Keynesian policies had mixed results, the overall picture seemed to confirm Keynes’s arguments. Until the 1970s, Keynesianism dominated American economics. “Great Society” domestic social programs — like Medicare and education funding — reflected Keynesian thinking. Institutions such as the International Monetary Fund and the World Bank also are based on the Keynesian model.
The 1980s and ‘90s saw a renewal of “classical” economic theories that went back to some of Adam Smith’s ideas. The “Great Recession” of the 2000s has presented a new opportunity to debate Keynes’s ideas.
The power of economics
Let’s return to our initial question: What choices do you face in the ordinary business of your life? Smith, Marx, and Keynes all explained how individual choices fit into a larger system. Our decisions don’t just affect us. They affect our families, communities, countries, and even the world.
Economics is powerful because it can reveal the complex workings of society. As society moves about the ordinary business of life, economics is always there, in the background. It is observed by some, influenced by others, yet it affects everybody.
Smith, Marx, and Keynes (780L)
By Daniel Adler, adapted by Newsela
Spanning 300 years of history, from the dawn of the industrial age to modern times, three great thinkers changed economics. They developed their own groundbreaking theories on commerce, labor, and the global economy.
Economic thought vs. economic behavior
They say economics is a study of mankind in the ordinary business of life. What choices do you make in everyday life? You shop for clothes. You buy food. Maybe you look for a job. To make these decisions you must consider your needs, the costs, and your options. You are making economic decisions.
Imagine decisions like this happening all the time, all over the world. Modern society is formed by individual choices that form a complicated network. Every choice we make can have effects in our city, region, and even the world.
Economists try to analyze and understand the decisions people make. Governments, businesses, and regular people can use economics to understand how people make and use goods and services.
The three economists profiled here — Adam Smith, Karl Marx, and John Maynard Keynes — contributed to economics as a science. Still, economic thinking was around long before these men. This type of thinking goes back to the beginning of humankind.
The economics of the hunt
Economics doesn’t have a beginning or a founder. People have always thought about these questions.
Early humans, for example, spent a lot of time and energy hunting. Who would get the meat? Would they eat it immediately or save it?
From the earliest times, effective economic decision-making was important to survival.
Hunter-gatherers lived in generally equal groups. Everyone had to work together to survive. Now, we are focused more on the individual. As humans formed into more organized societies, decisions about sharing resources or assigning jobs became more complex.
But for many thousands of years, humans didn’t focus on the group or the individual. They worked according to “custom” or “command.” Custom means people did work that was passed down from previous generations. Command means people worked to avoid violence or punishment.
The medieval European blacksmith. The Indian farmer. The pyramid-building Egyptian slave. None of these people worked for their own goals, dreams, or wealth.
Today it seems everyone wants to be rich. But earlier peoples had more complex attitudes toward money. Most people in the ancient civilizations of Egypt, Greece, Rome and Asia didn’t think about getting rich.
Those who worked with money (merchants and lenders for example) were often viewed suspiciously. Sometimes they were even punished for innovating within their trades. Consequently, skills and technology advanced gradually. Similar jobs and standards extended across many generations.
Several major changes began around 1500. Overseas trade created new networks and boosted collective learning. Globally traded currency created an easy way to trade goods and store wealth. Markets were once places to buy and sell physical goods. Now they began to merge into the market system. The market system can form the basis of an entire society.
By the 1600s and 1700s, both custom and command were weakening. People weren’t as motivated by survival, obedience, or tradition. They wanted to get rich.
Adam Smith lived and worked in this era, just before the Industrial Revolution.
Adam Smith
Scotsman Adam Smith (1723–1790) was born as the industrial system was replacing the traditional one. Profit was becoming the main motivation. Command and custom were on the way out.
This was the Enlightenment in Europe. People were interested in logical thinking, progress, freedom, and secularism.
Smith studied in Glasgow, Scotland, and Oxford, England. He had many jobs: professor, private tutor, government economic adviser, and customs commissioner for Scotland. These jobs gave him a comprehensive understanding of economics. His most famous book is An Inquiry Into the Nature and Causes of the Wealth of Nations, usually known as The Wealth of Nations.
Smith wrote this book at the dawn of the Industrial Revolution. It describes a world increasingly dominated by commerce and capitalism. Smith gives his observations of a visit to a pin-making factory.
He describes the 18-step process to make the pins, which is split up. One man draws out the wire. Another man straightens the wire. A third man cuts the wire, and so on.
He observes that the process makes the factory more productive. He said that a factory of 10 workers could make 48,000 pins in a day. Every person in the factory would have to make about 4,800 pins a day. However, if they were working separately, Smith argues they would have made far less.
In other words, the division of labor helped. It allowed one man to be 4,800 times more productive than if he worked alone.
Smith also argued that people have a natural drive to improve their own lives. This is called self-interest. He argued that markets will meet people’s demands. They do this by making the goods and services that people want. The people who make the goods and services are serving their own self-interest as well.
Competition between businesses was important according to Smith. He suggested competition could ensure fair prices and quality products. It could also drive innovation and satisfy consumer demand. Basically, competition keeps everyone honest. If you don’t like one business, you can always go to another one instead.
Our society emerged from everyone following his or her own self-interest, Smith said. This view was reassuring to a world undergoing a great transition. It was certainly popular. The first edition of The Wealth of Nations sold out within six months.
Smith didn’t just see his own time accurately. He also predicted much of the economic future. Free-market capitalism has been the world’s dominant economic model for the last 200-plus years. Today we call it “economic liberalism.” Countries around the world continue to liberalize their economies. That is, they are becoming more capitalist.
Smith predicted many of the successes of industrial capitalism. But he didn’t live to see the worst effects of the Industrial Revolution. Several decades later, the world met an economist whose criticisms of capitalism matched Smith’s optimism. That economist was Karl Marx.
Karl Marx
Karl Marx (1818–1883) was born in the midst of the Industrial Revolution. He came from a middle-class family in Prussia (present-day Germany and Poland).
He led an eventful life. He was jailed for public drunkenness as a college student. His home and personal appearance were sloppy. He spent money freely, causing financial problems for his family. For most of his professional life, Marx was a writer for a variety of newspapers. He moved between Prussia, France, Belgium, and England. He had to move because he was deported or blacklisted (banned) for his radical views.
Marx was extremely critical of capitalism. The Industrial Revolution had created a factory system where factory owners had all the power. Marx saw injustice and inequality in this system. He felt things had to change.
The working people in industrial European cities faced terrible conditions. Marx and his co-author Friedrich Engels were outraged by this. They channeled their anger into two monumental written works. Their books formed the basis of modern communism. The Communist Manifesto was published in 1848. A four-volume 2,500 page masterwork, Das Kapital, was published in 1867.
Marx saw the history of all societies as the history of class struggle. Every society must have a system to produce goods. Marx believed these systems created classes: the rulers and the ruled.
Slavery was the most basic example of this principle. Then came feudalism, where poor peasants worked on a rich noble’s land. Capitalism, where the owners paid the workers, was the next development. After capitalism, Marx believed, would come communism. He believed communism would bring about a classless society.
Why did Marx object to capitalism? He saw two groups operating in this system: the owners and the workers. The “capitalists” owned the machines, property and infrastructure used to make things. The workers, or “proletariat,” owned nothing. All they had was the ability to work in exchange for wages.
Marx felt that capitalists competing for profits would mistreat their workers. They would overwork and underpay them. Also, some companies would fail because of competition. This would increase unemployment and poverty among the proletariat.
Marx was skeptical of new technology. New machines could add to unemployment by making human workers unnecessary. Machines could also make work dull, repetitive, and impersonal for the people who still had jobs.
Still, Marx saw capitalism as a necessary stage for building a society’s standard of living. But he felt the proletariat would become unhappy under capitalism. He predicted the workers would eventually overthrow the ruling class. Then they would create a more equal society.
The new, more equal society would at first be socialist. The state would control the economy and distribute resources more evenly. Then it would become purely communist — a stateless, classless, egalitarian society without private property or nationality.
Marx’s beliefs represent a school of thought called Marxism. It is a theory of economics, politics, sociology, and ethics. For some, it is also a call to action.
As a call to action, Marxism was most influential in the twentieth century. It inspired various revolutions and uprisings. This includes the Russian Revolution in 1917. It also includes the rise of communist governments in China, Vietnam, Cuba, and many Eastern European and African nations.
Marx's communism has since fizzled out. The U.S.S.R. collapsed in the early 1990s. China has shifted toward a market-friendly economy. Smaller communist countries that depended on Russia and China have adopted more market-oriented systems.
As a theory, Marxism has survived. Some believe that communism’s decline disproves Marx. Others have taken his lesson to examine the social effects of economic systems. Even though capitalism is dominant around the world, Marx taught us to seriously examine and criticize capitalism when necessary.
Marx’s skepticism about capitalism started a conversation. It led people to talk about its weaknesses and how it can be improved. Our third economist, John Maynard Keynes, was highly influential in confronting the issues of capitalism in the early 1900s.
John Maynard Keynes
John Maynard Keynes (1883–1946, last name rhymes with “rains”) was born into an educated family. During his life he worked in academia, economic publishing and financial advising. He also worked on currency speculation and as an official in the British Treasury.
Keynes made many contributions to economics. He is perhaps most famous for his ideas about the Great Depression, the major economic crisis of the 1900s. The worldwide Depression lasted from the early 1930s to the mid-1940s. Unemployment in the United States increased from 3 to 25 percent during this time. The national income was cut in half.
Keynes’s analysis of the Great Depression focused on the role of savings. He explained his theories in the 1936 book, The General Theory of Employment, Interest and Money. 
Keynes argued that people saving too much could lead to economic ruin. In a weak economy, businesses wouldn’t hire as many people. People without jobs wouldn’t have money to buy things and support businesses. People would save more money, expecting tough times ahead. But their savings would run out eventually.
So, rational decisions by individuals (saving in hard times) could lead to collective irrational results (an unbreakable cycle of economic decline).
Keynes believed only the government could break this cycle. The government could spend money that consumers and businesses could not. He generally endorsed free-market capitalism, but felt the Depression’s unique challenges required unique solutions.
This approach was tested in the 1930s and ’40s. President Franklin Roosevelt started “New Deal” programs that spent government money putting people to work. These programs were designed to stimulate the economy in the early 1930s.
In the late 30s, the federal government cut its budget. This caused the economy to weaken immediately. The Depression ended at the same time the government began to spend large amounts of money on World War II.
Some Keynesian policies had mixed results. Still, the overall picture seemed to confirm Keynes’s arguments. Until the 1970s, Keynesian thought dominated American economics. Organizations such as the International Monetary Fund and the World Bank also are based on the Keynesian model.
The 1980s and ‘90s saw a renewal of “classical” economic theories. These theories went back to Adam Smith. The “Great Recession” of the 2000s has presented a new opportunity to debate Keynes’s ideas.
The power of economics
Let’s return to our initial question: What choices do you face in the ordinary business of your life? Smith, Marx, and Keynes all explained how individual choices fit into a larger system. Our decisions don’t just affect us. They affect our families, communities, countries, and even the world.
Economics is powerful because it can reveal the complex workings of society. As society goes about the ordinary business of life, economics is always there, in the background. It is observed by some, influenced by others, yet it affects everybody.
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By Big History Project
The quest for energy has always been a balancing act. As humans have gained greater control over their environment, they’ve found abundant resources — and faced numerous challenges.
Early energy sources
Humans are driven to find ways to amplify their own force — to get stronger and move things faster. This has meant an increase in consumption and a never-ending search for new energy sources. The results: greatly expanded capabilities and lasting implications for the world around us. Balancing the benefits and the costs of each successive innovation is a crucial part of the quest — a quest begun 13.7 billion years ago.
It’s hard to fathom that all of the energy in the Universe was created with the Big Bang. Since then, the Universe has developed according to that finite amount of energy, transforming nothingness to atomic matter and ultimately into everything around us: the planet we live on, the food we eat, the cars we drive, and so on.
While life on Earth may have begun at the deep-sea vents in the ocean floor, thriving on chemical energy from beneath the crust, prokaryotes first floated to the ocean’s surface about 3.5 billion years ago. Using photosynthesis, these organisms consumed energy from the Sun and converted it to fuel for growth and ultimately reproduction — and the adaptations that came with subsequent generations. Thus the Sun played an important role in the evolution of life from single-celled organisms to highly complex beings, like people.
The arrival of humans
Humans produce power (as do all life forms). We lift, lower, pull, push, turn, and twist things — in essence, we can exert force on the world around us. To do so, we must consume food, which gets converted to energy, or calories. This fuels our bodies and makes it possible for us to expend energy.
Human power enabled early Homo sapiens to walk, find and prepare food, and shape and build habitats. It also quickly became a limiting factor for growth, as early humans could only move physical obstacles or kill predators with their hands and bodies. But through collective learning, innovation, and human power itself, new energy sources were developed, initially with the making of tools.
Tools first came to prominence in the Lower Paleolithic era. They allowed the transfer of human power to formed objects that could more efficiently carve, cut, smooth, pierce, or gore stone, wood, animals, and other materials. These axes, awls, and various technologies aided progress in hunting and other methods of gathering food, speeding the rate of change and impacting the environment in the process.

The same era saw the harnessing of fire. Fire proved that humans could radically transform things without exerting much of their own energy. Fire could rip through forests, clearing land in minutes. It could cook meat and vegetables, changing their taste, composition, and “shelf life.” It could burn skin, light the darkness, and exude heat for warmth. Fire was a life- altering form of energy and it was relatively “cheap” — you just had to rub two sticks together (very fast and hard). But it had its limitations.
All energy forms have benefits and costs, and the latter tend to fall into four categories: (1) creation or extraction, (2) storage, (3) transportation, and (4) waste created through the process. Fire was easy to create, impossible to store and transport, and created minimal amounts of waste. For many things it worked well, but it was also quite dangerous and not always highly controllable. The search for additional sources of energy continued.
Domestication of animals, utilization of coal
As humanity developed, people realized that they needed to apply energy in more focused ways and they needed energy available at specific times. Large, strong animals presented one such source of energy. Humans started using animals to carry large cargo loads, work agricultural fields, and trans- port people. Of course, animals required care and had to be housed safely, but in general they provided an excellent energy source for a limited set of applications. Still, the power they provided wasn’t scalable enough for the growing needs of our civilization.
One candidate to provide this — coal — was in use as early as a few thousand years ago. It didn’t truly come into its own, however, until the Industrial Revolution approached. By the 18th century, populations had grown, cities had formed, and more people were in need of more things — and thus more powerful energy sources. Coal’s extraction had always proved challenging: as miners dug, the mines flooded, constantly slowing the mining process.
Around this time several steam-powered devices were in use, some even as pumps. None were particularly reliable, but Englishman Thomas Newcomen (1664–1729) elaborated on these devices to create the Newcomen steam engine. His machine helped coal mining by quickly pumping water out of the mines, reducing flooding. Subsequent steam engine designs by other inventors, like James Watt, made mining even more efficient.
Coal mining improved, but increasingly the coal that was mined came to be used in the steam engines that supported mining and, eventually, other industries. Demand for coal grew and extraction of this fossil fuel remained energy intensive — and does so to this day. Coal is also heavy to transport, and the burning of it creates noxious pollution. Nevertheless, it largely powered the Industrial Revolution in Britain and the United States, and, while in decline today, is still a relied-upon source of power.
Modern energy sources
Thousands of years of collective learning have enabled us to tap new forms of energy and have encouraged an ever-increasing appetite for resources that can fuel further innovations, a powerful feedback loop. Through the last few hundred years, we’ve moved from coal to natural gas, oil, nuclear power, and sustainable energy sources like wind and the Sun. In modern times, demand for energy has surged and we expect it to be reliable and consistently available so we can turn on lights, heat homes, drive cars, email friends, and fly around the world.
Meanwhile, we’re trying to minimize pollution and conserve resources for future generations. Where does this put us? It turns out that oil and natural gas are fairly easy to transport, making them good candidates for fuel on-the-go. We can keep a known amount with us in tanks while we travel. Oil, however, is a finite and expensive resource. Burning oil creates carbon monoxide, a greenhouse gas that negatively affects global warming. We have some known oil sources, but the greatest reserves exist in a handful of specific countries, adding political and economic considerations to our environmental concerns. Digging for oil is expensive, resource intensive, and impactful to the environment.
Nuclear energy provides a relatively cheap, controllable energy source that can be produced within a limited physical space, with manageable environ- mental impact under normal operating conditions. Unfortunately, nuclear power production creates highly hazardous waste that must be handled under very strict precautions. The other potential concern is the threat of a breakdown or leak at a nuclear power plant, which threatens surrounding lands, wildlife, and human populations. Nuclear energy is another high-value but high-risk option.
What about natural energy sources like wind and solar power? In the last few years we’ve seen significant exploration and growth in both areas. While wind and solar energy present strong alternatives with far less environmental impact, major obstacles remain. Specifically, these two energy sources are highly dependent on their availability — presenting a challenge when winds are quiet or when sunlight is scarce. As we search for ways to better store, save, and transport energy produced from the Sun and wind, these may become more viable alternatives for broad use.
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