Chapter 12

Agricultural and Commercial Revolutions

The Commercial Revolution in reality refers to the transition from a local economy to a national economy.  However, it was a process that spanned almost five hundred years.  During the Middle Ages the economy had been maintained on a local level.  The domestic system or putting out remained the mainstay of the English economy until it was replaced by the necessities of the Industrial Revolution in the late eighteenth century.

Agricultural Revolution

Land ownership in England, more than anywhere else in central or western Europe was maintained by a small, select group, who usually owed their success to family heritage.  

Given that the vast majority of the population depended on agriculture to maintain their existence any variation in food production had an affect on the people.  In good years food was available and even sometimes plentiful; however, in times of trouble adverse situations had devastating results.  The people adjusted to one bad harvest by simply eating less, but several consecutive bad harvests could not be survived.

Such events resulted in two major consequences: first, the people grew weaker and were less able to fight off infection or disease, giving birth to sick or weak children.  Second, the crops were under-nourished and so the seeds produced failed to yield adequate crops.

The medieval peasants developed an agricultural process known as the open-field system.  This system divided the land amongst the peasants, with each peasant owning several strips of land.  Crops were sown by hand and the fields cultivated by the whole village.  Every year people faced weather problems and soil depletion.  One of the first innovations was based on crop rotation, which allowed the land to replenish itself.  

New methods of agriculture originated in the Low Countries.  Traditional dependence on agriculture and large cities like Amsterdam provided reliable markets demanding all the food that could be produced.  Hindered by a serious shortage of good land, the Dutch were forced to develop a more scientific approach to farming.  By the middle of the seventeenth century the Dutch were already using crop rotation and fertilization. 

The English watched the Dutch with envy before adopting many of the techniques introduced in the Low Countries.  Cornelius Vermuyden, a Dutch engineer, led several projects to drain and reclaim land in northern England.

Viscount Charles “Turnip” Townsend (1674-1738) was an English lord who served as ambassador to Holland.  While in Holland he was able to firsthand the Dutch agricultural practices.  Townsend learned about the value of growing turnips and clover, crops which also improved the soil and help to create better production.

Jethro Tull (1674-1741) adopted a more critical approach to farming and utilized empirical research to prove his point.  He proposed the individual planting of seeds in drilled holes to ensure even distribution at the most beneficial depth.

A more scientific approach to agriculture did lead to better production and stronger stock, which in turn generated a better quality product.  In England, greater amounts of food were produced by fewer people.  The surplus labor, traditional farmers, moved to the towns to work or become wage earners elsewhere.  However, in the rest of Europe agricultural methods were less effective, especially in eastern Europe where serfdom remained an acceptable practice.

A negative by product of this age was that during the sixteenth century the landowners took away the traditional common land.  The elites legitimized their claims by passing a series of enclosure acts which ensured their expansion and the removal of competition.  

The Glorious Revolution in England established the Age of Aristocracy.  After 1688, England would be run by a government that reflected the wishes and desires of the landed elites, the “squirarchy”.

Under pressure to increase profits these landowners experimented with new agricultural techniques.  Crop rotation, fertilization, new crops, and breeding processes helped improve the quality and the quantity of food available.  More profits freed up money for further investment and created an atmosphere in which speculation was encouraged.

The Industrial Revolution

The Industrial Revolution, like most revolutions was facilitated by a series of events rather than just one specific event.  Most of the advances that benefited society from the revolution came from the application of new ideas not necessarily from new inventions.  It is generally agreed that the Industrial Revolution started in the second half of the eighteenth century and within the next fifty years had made Great Britain the wealthiest country in world.  So one must ask, not how did these events change Britain, but why did these events occur in Britain and why at this particular time?

Origins of the Industrial Revolution in Great Britain

Prior to the development of the factory, the workshop was the place were nearly all the manufacturing was produced.  Workers organized themselves into guilds to protect themselves from competition and to ensure the quality of their product.

In England the guild system was not as effective because manufacturers employed the putting-out system or domestic industry.  Master craftsmen would supply the laborer with raw material and arrange to pick up the finished product at a later date.  The master would then take the completed product to the next stage of production.  This system was not very effective since most workers only produced what was necessary and at a time that was convenient.  Once they had been paid there was little incentive to continue working until the next deadline was near. This putting-out system would evolve into the Industrial Revolution.  

Progress in the Age of Industry was slow, there were no blueprints or plans on how to create an industrial society.  Many of the techniques used were developed through trial and error, and there was almost no consideration given to health or safety. 

The Industrial Revolution started in Britain slightly earlier than the rest of Europe.  This would be an advantage that the British would utilize throughout the nineteenth century to help them gain and maintain the empire on which the sun never set.  

There are many reasons why the Industrial Revolution started in Great Britain and why it did not spread to other parts of the world until much later.  

First and foremost, the benefits of the Agricultural Revolution caused a significant increase in the amount of food available.  Not only the amount changed, but this greater amount was produced at a lower cost and by fewer people.  Extra food in turn meant healthier people, less prone to disease and sickness.  Stronger people meant stronger, healthier children who were able to survive the dangerous years of childhood.  This increase in population would provide the necessary labor force for the new industries.

Second, thanks in part to the profits made from agriculture there was a ready supply of capital to be invested in new ventures.  Investment was needed not only for the machinery, but also for the buildings and material.  Britain also had a well-established central bank and perhaps the best arrangements for gaining credit anywhere in the world.   

Third there was an abundant supply of natural resources such as coal and iron ore.  The size of Britain also helped facilitate industrial progress.  Being small and narrow with a large number of navigable rivers one could move goods to the coast quickly and cheaply.  As the eighteenth century closed large amounts of money was invested in bridges, canals, and roads, all designed to speed up the flow of traffic.

Fourth the role of the government can not be overlooked.  Unlike other European countries there were no internal tariffs in Britain.  Goods could be moved from county to county without additional costs or paperwork.  The government also passed legislation encouraging business and created a business climate conducive to expansion and investment.  

Finally, Britain possessed colonies across the world that demanded British goods.  The colonies provided large and receptive markets that were adequately supplied by Britain’s large merchant fleet. 

During the late eighteenth century the first small steps toward the Industrial Revolution were taken by the textile industry.

Textiles

Through the putting out system many new inventions had been discovered to make production easier; however, these inventions had little impact on the amount being produced.  But a series of innovations over the next century would forever alter the face of the textile industry.  Improvements altered not only the economics of the country but also the fashions.

John Kay (1704-1764)  invented the flying shuttle which allowed people to weave at a much faster pace requiring less manpower and almost double productivity. 

James Hargreaves’s spinning jenny was perfected in 1768.  It allowed spinners to produce more  yarn. 

Richard Arkwright (1732-1792) invented the water frame which produced stronger threads but they were coarser. 

Samuel Compton’s mule combined the jenny with the water frame to produce thread that was fine and strong.
Edmund Cartwright’s power loom invented in 1787 increased demand for cotton by allowing the weavers to catch up to the spinners.

But still there was a problem with producing enough good quality cotton at a cheap price.  In 1793 American Eli Whitney solved the problem with the cotton gin which increased the demand for cotton.  (One could argue that Whitney increased slavery in the United States). 

With these new methods of producing a final product the whole work environment changed.  Businessmen realized that the old method of taking the material to the worker was ineffective and costly.  What was needed was a central location where the worker could be brought in to maintain machines – the factory.  Large numbers of people relocated to areas around the factories creating new towns and cities.  These early factories were located next to rivers since that was the source of power.  However, rivers have a habit of freezing over in winter and running low in the summer.  Lack of a dependable power source became a major problem.  What was going to revolutionize the textile industry was the steam engine.

Traditionally, wood had been used to generate heat, but people realized that the supply of wood was not going to last long.  Consequently Britain started to use coal instead of wood.  But mines kept filling with water.  Initially pumps were powered by animals on the surface, but this too was very ineffective.  What was needed to get deeper mines was a better, more efficient means of pumping water out of the mines. 

The Steam Engine
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In 1712 Thomas Newcomen invented a steam pump called an “atmospheric engine”steam engine.  Unfortunately it was both wasteful and dirty.
In 1769 Scottish engineer James Watt (1736-1819) remodeled Newcomen’s engine by adding a separate condenser to create a more powerful engine.  Initially Watt’s invention was only used to drain mines, making coal more accessible. 

In 1782 Watt created a rotary engine that allowed steam engines to be used in textile mills.  Steam engines powered by coal removed the necessity of locating factories near rivers.  In 1787, Britain imported 22 million pounds of cotton, by 1840 that amount had risen to 366 million pounds.

The steam engine fuelled by coal provided an endless source of power.  This new source of power would best be put to work in the iron and steel industry.

Iron and Steel

In addition to vast stocks of coal, Britain also possesses great quantities of iron ore.  

In 1709 Abraham Darby invented a method of smelting iron ore by using coke instead of charcoal. (Coke is basically coal without the gases, it burns at a very high temperature which is ideal for melting ore).  Despite this discovery the main fuel remained timber.

In 1784 Henry Cort (1740-1800) invented the “puddling and rolling” process in iron casting.  This process removed many of the impurities and created a stronger iron.  Suddenly people saw the value of constructing with iron.  Bridges could now span wide gorges, buildings could be taller and sturdier, and fencing could be produced quickly and efficiently.  Perhaps the greatest impact was the ability to produce stronger tools and equipment, which in turn helped reduce costs and improve production.  In 1740 Britain produced 17,000 tones of iron, by the 1840s it was over 2 million tones, and a decade later she was producing more than the rest of the world combined.  New stronger, cheaper metal had an immediate and enduring affect on the Industrial Revolution; now machinery could be produced cheaply and efficiently.  Yet, the great impact was on new methods of transportation.

Transportation Revolution 

Producing goods is one thing, but almost all goods must be moved to be sold.  More goods to sell equated to more goods to be moved, but there was not a reliable, cheap, and readily available means of transportation.  

In 1804 Richard Trevithick invented the first locomotive powered by steam.  It traveled at a pedestrian 5 miles per hour.  But it did not stop, it needed no rest, and it could carry cargo.  In 1825 George Stephenson’s Rocket traveled 12 miles in 53 minutes on the first public railway.  In many ways the transportation increased the demand for unskilled labor as men were needed to lay the tracks that would cross the country.  But skilled people also benefited as engineers were employed to build bridges and dig tunnels. 

Isambard Kingdom Brunel earned a reputation as the greatest bridge builder of his day by designing and building impressive monuments to man’s ability to dominate nature.  

Steamships

In 1807, Robert Fulton’s Clermont was the first economically successful steamship.  The Savannah (steam and sail ) crossed the Atlantic in 29 days in 1819.  Finally, in
1833 the Royal William an all steam vessel crossed the Atlantic Ocean in only 21 days. 

Industrial Consequences

Man was no longer an independent producing unit, he had lost the means of production to machines.  This new era required a new mentality, a new philosophy, and a new work ethic.  The traditionally unregulated worker would now be required to arrive at his work place at a designated time and to continue working until told to stop.  It would be machines that would dictate the pace of work, the “holiday Mondays” would be a thing of the past.  Factory owners employed a variety of means to ensure promptness and production.  Workers who arrived late or unable to work were fined or even fired.  Children who did not work as expected were often beaten.  This new work ethic was endorsed and promoted by the church, especially the Methodist Church.  Laziness was equated as sinful.  
The greatest manifestation of this new era was the fantastic exhibition held at the Crystal Palace in London.  In 1851, Britain decided to show the world her industrial greatness.  As a symbol of British success, a massive glass and steel structure was built to house the exhibit.  It was clear to all that Britain was the “workshop of the world”
a) Two-thirds of the world coal
b) One-half of its iron 
c) One-half of its cloth 

As a consequence the Gross National Product rose fourfold between 1780-1851.

Despite British attempts to maintain a monopoly on new technology, other countries soon were able to follow the British example.  In many respects these countries had a huge advantage because they did not have to invent and develop the necessary skills and tools; however, it would not be until the end of the nineteenth century that other countries would catch and pass Great Britain.  (Production in Germany and the United States exceeded that of Britain by the turn of the century).

While Britain was blooming, other European nations were, for various reasons lagging behind.  One of the main reasons was the fact that the advantages enjoyed by Britain were not evident in other European countries.  Certainly the problems associated with the French Revolution and the Napoleonic period hindered most of Europe.  The wars of Napoleon disrupted trade, broke down communications, and caused political and social upheaval.  
Other countries (except U.S.) were further behind Europe was retarded by political, social turmoil and constant warfare.  Unfortunately for the Europeans, once the fighting stopped a flood of cheap British goods took away any impetus for industrial development.  Of course the British did not sit back and wait for other to catch her.  The British government tried to implement strict controls on who could or could not leave the country.  It was not until after 1825, that craftsmen were allowed to leave the country, and not until after 1842 that the exportation of machinery was allowed.  Needless to say many people were able to move to Europe and to the United States and take important ideas with them, John Cockerill built a massive industrial plant in Belgium.

European governments became much more involved in industrialization.  They embarked on major building projects such as a network of railroads and canals which soon crossed Europe.  The German government created the Zollverein, a custom-free union, which allowed for the movement of goods in the German states without tariffs.   The French governments created joint-stock companies such as Crédit Mobilier of Paris to encourage investment by the people.

Social Consequences of Industrialization

There can be absolutely no doubt about the way the Industrial Revolution changed Europe socially, politically, and economically.  The population increases, which started in the eighteenth century, became truly apparent in the nineteenth century.    More people meant more competition for land, resulting in more and more people being forced off their land, especially in France and Ireland.  

In Ireland the population boom ended with dire consequences.  Between 1845 and 1851 a series of diseases destroyed the potato crop.  More than half the population of 8 million depended on the potato to sustain themselves.  With ruin of their staple food millions of Irish peasants starved or emigrated.

As more people were forced off their land or simply moved to the cities for economic opportunities the conditions if the cities rapidly deteriorated.  Living conditions were miserable.  The street had no sanitation, streets became sewers, and drains filled up with human excrement.  The smell was terrible.  Diseases and unsafe working conditions soon took a toll on the over-crowded masses.  The reality was the only thing that kept the businesses producing and the cities thriving was the constant influx of new people.  

The Luddite Rebellion

The Luddites were craftsmen who blamed machines for keeping wages low.  (Real earning power did not increase until after 1850).  These local riots, in the northern cities of England, were led by Ned Ludd and were an attempt to stop progress.  Although they failed the authorities were never able to arrest the main culprits, which shows the depth of popular support these protestors enjoyed.  

Reforms

Working in the factories was sometimes brutal work.  Conditions were often atrocious, hours were long, the air was unhealthy, and the machines dangerous.  Workers usually enjoyed none of the benefits we take for granted.  There was no sick leave, or holidays, if a person could not work they were simply dismissed.  Workers usually worked twelve to sixteen hours, six days a week, with one break for a meal.  Conditions in the mines were even worse.  Workers had to tolerate the heat, the dust, and the constant fear of being trapped by a cave-in or explosion.  Men, women, and children endured these hardships.  In fact women and children were often preferred because they could work in small locations, be paid less, and be bullied into working harder.  In the factories the children were preferred because they would not appear at work drunk and they tended to have a more gentle touch.  

The Factory Act of 1833 reduced the number of children working in the factories by requiring children between nine and thirteen to work a maximum of eight hours a day.  Children between thirteen and eighteen could only work twelve hours, and inspectors went around to ensure compliance.  In 1847 the Ten Hour Act reduced the hours for children thirteen to eighteen to ten.  Finally, in 1842, a Coal Mines Act prevented the hiring of children under ten and women to work in the mines.

Eventually the workers tried to organize and protect themselves from exploitation by forming unions.  But the British government, fearing subversion, passed the Combination Acts in 1799 and 1800, outlawing unions.  Initially the unions were created to preserve jobs in certain trades and secondly to gain benefits from the employer.  Some workers were even willing to strike to send a message to the employer.  In 1824 the government repealed the Combination Acts believing the acts had forced workers to join unions. 

Social reformer Robert Owen (1771-1858) tried to create a national union and in 1834 the Grand National Consolidated Trades Union appeared.  Unfortunately, the union failed because of a lack of support.

Another more influential movement appeared in the 1830s known as Chartism.  The goal of the Chartist was political recognition.  They demanded universal male suffrage, payment for members of Parliament, and regular sessions of Parliament.  The Chartists handed two petitions to Parliament in 1839 and 1842, both were rejected.

Andre Ure wrote in 1835 that conditions were actually better.  The average life expectancy increased, mainly because diets improved and became more varied as fruits and dairy products became more available.  Only after 1840 did real wages increase, but by 1850 workers earned and consumed 50% more than in 1770.

