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			The Industrial Revolution

			Key information

			
					When:	The First Industrial Revolution began around 1750 and ended in 1850. 

	The Second Industrial Revolution began around 1870 and ended in 1914.




					Where: Europe and the USA.

					Context: The increase in population and demand required a higher production rate. To achieve this, improvements had to be made across several sectors, which gradually became mechanised.

					Key protagonists:	John Kay, British inventor (1704-c. 1780).

	James Watt, Scottish mechanical engineer (1736-1819).

	Karl Benz, German engineer (1844-1929).

	Thomas Edison, American inventor (1847-1931).




					Impact: 	Unprecedented economic changes.

	Acceleration of demographic growth.

	The emergence of new social classes.

	The Third Industrial Revolution.




			

			Introduction

			Since the late 15th century, Europe had been experiencing slow economic growth punctuated by constant crises. However, in England this growth accelerated in the second half of the 18th century thanks to a demographic explosion which would require a higher rate of production. The textile sector was the first to become mechanised, followed by the metallurgy and mining sectors. The changes that took place were so significant that the period is referred to as the Industrial Revolution.

			However, the events that took place between this time and the 21st century were not a complete break with the old order. It would be more correct to talk about a phenomenon of industrialisation which had an undeniable impact on human history. For the first time, the means of production of material goods developed across all sectors, profoundly changing the day-to-day lives of individuals. 

			An essentially agricultural Western society defined by weak growth became an industrial and commercial society characterised by the constant search for improvement with the aim of increasing production capacity. These changes obviously had economic, social, environmental and political consequences. However, far from being a unique and repetitive process, the history of the Industrial Revolution spans several centuries and is still being written today.

		


		
			Context

			Britain and the start of the industrial era

			Since the end of the 17th century, the British population had been growing spectacularly. Unlike in previous centuries, when spikes in the birth rate were accompanied by a high mortality rate, the mortality rate was now gradually decreasing. The population rose from 6 million inhabitants in 1760 to 12 million in 1820. Although this growth provided the agricultural sector with a considerable workforce, there were also more mouths to feed, and this number was rising much more quickly.

			With this in mind, and with favourable circumstances on its side, Britain was the first European country to enter the era of industrialisation. This head start on the rest of the continent can be explained by a range of economic, political and societal factors.

			A thriving market

			Britain’s markets, both domestic and foreign, were sizeable and flourishing. Unlike most European countries, Britain had lifted customs duties at the start of the 18th century, which meant that the price of imported products had not increased. This was not an insignificant factor for a country with many colonies from which it could draw the resources needed to produce its goods. Furthermore, British subsoil was rich in raw materials that could easily be exploited. These included coal and iron, which are indispensable for industry to function effectively. A very developed communication network for the time and the many waterways in the country made it easier to transport them. These waterways were of vital importance: not only did they allow raw materials and products to circulate, but they also made it easier to work the machines.

			The country’s economy was just as strong. Britain’s currency (the pound sterling) could be found on every continent and, in the 19th century, would become the currency of international trade. Finally, the financial and banking networks were concentrated in the heart of London, in the City, further strengthening the economy.

			Policies to encourage industrial development

			The state would also play an important role in the coming revolution. The British government was responsible for a series of laws encouraging scientific education and industry. Furthermore, it granted a certain degree of autonomy to local decision-makers, who were more aware of the realities and economic needs of their region, which allowed them to take a certain number of decisions to facilitate industrial development.

			However, according to the French historian François Cochet (born in 1954), the essential factor in Britain’s early entry into the Industrial Revolution is more to do with the political maturity and social openness of the country, which were a result of the revolutions of the 17th century. Indeed, the monarchy was less absolutist than in the rest of Europe, and therefore did not impose its own vision of mercantilism.

			
				
					17th century England: a period of major upheaval

					The rupture between Parliament and King Charles I (1600-1649) marked the beginning of the first and second English Civil Wars (1642-1649), which culminated in the execution of the king and the proclamation of the Commonwealth, a government led by Oliver Cromwell (Lord Protector of England, Scotland and Ireland, 1599-1658).

					In 1660, the monarchy was restored and King James II (1633-1701), who was very authoritarian and a strict Catholic in a mostly Protestant country, acceded to the throne. The tensions that had subsided were quick to reappear and royal prerogatives were reduced following an Act of Parliament. Power was gradually decentralised and the middle classes saw their position in society strengthened, while the landowning aristocracy lost its monopoly on political power. In addition, the adoption of the Bill of Rights in 1689 forbade the raising of taxes unless this was agreed by the national parliament first, and enshrined many individual freedoms, including freedom of speech and the right to petition. This all helped to make English society more individualised and more open, with fewer social groups with codified practices, as was the case elsewhere in Europe.

				

			

			England’s particularly flexible social structure allowed the nobility to invest in industry and new technologies. This meant that a greater spirit of entrepreneurship developed compared with the rest of the continent. The demand of the English middle class, which increased as the tertiary sector (trade, banks and the liberal professions) developed, also contributed to overall growth. Furthermore, the rapid population increase provided businesses with many workers.

			Finally, the prevailing economic liberalism of the time drove individuals to try and become rich. Patent law is one of the symbols of this. This law guaranteed inventors a right to a share of the profits arising from the application of their inventions. People’s mentalities were therefore completely different on the two sides of the Channel: whereas the French middle class wanted more than anything to become part of the nobility, the English middle class tended to seize the economic opportunities in front of it, which was a less socially gratifying but more profitable approach.

			
				
					Economic liberalism

					Adam Smith (Scottish economist, 1723-1790) was the thinker behind economic liberalism. In An Inquiry into the Nature and Causes of the Wealth of Nations (1776), he analysed economic growth in the 18th century. According to him, economic progress depends on the division of labour, which allows workers to increase their skill level and therefore their productivity. He also recommended expanding markets and laissez-faire economics, which is why his doctrine came to be termed ‘liberalism’.

				

			

			Innovations to boost production

			While Europe had been experiencing significant technical progress since the 16th century, this progress accelerated spectacularly in Britain over the course of the 18th century. This can be explained in particular by the benefits that patent law brought for inventors, but also by the fact that machines seemed more efficient than an often-undisciplined human workforce, while at the same time enabling better-quality and more regular production.

			Research also encouraged the development of new techniques through the critical method it espoused. Unlike earlier traditional learning, where the teachings of religion were simply accepted, scientists were now basing their conclusions on the methodical observation of nature and its phenomena. As such, uneducated researchers and craftspeople embarked on a range of experiments and, in doing so, pushed their experiments further in order to find results that could be used in inventions, without trying to explain these results scientifically. In the hope of resolving specific problems that were slowing down production, they developed new techniques based on the Industrial Revolution that would lead to new innovations.

		


		
			Key protagonists

			John Kay and the flying shuttle
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			Portrait of John Kay. There is a flying shuttle on the table in front of him.

			John Kay was born in Walmersley (Lancashire) in 1704 to a well-off family of yeoman farmers. After his father died, he left school at the age of 14 to become the apprentice of a weaving loom manufacturer. However, he left this position after just a month of training, claiming that he had learnt everything there was to know about the profession. In spite of this overconfidence that was already one of his distinguishing features, he proved to be a talented inventor. In particular, his inventions led to considerable improvements in weaving, and he filed his first patents in the 1730s.

			In 1733, he registered a patent for a new weaving machine which featured his flying shuttle. This machine was lighter than previous models, could be used for weaving wool as well as flax, and allowed work to be carried out faster and with fewer workers. First called a wheeled shuttle, thus emphasising its mobility, then a fly-shuttle, the machine was finally named the flying shuttle. Although Kay’s invention made him famous, it was imperfect to start with and needed several years for improvements to be made. In addition, Kay wanted to become rich quickly, and the amount per year he charged to use his machine was so high that many weavers refused to pay it. He then embarked on several court cases, which he lost and which brought him to the brink of ruin.

			In spite of his bad-tempered side, many years later a large number of people saw in this invention the genius of the man who has long been considered the founder of the British textile industry. Kay was undeniably a great inventor, and his invention enabled a substantial increase in the quantity of material weaved. This in turn required an improvement in spinning, since there could be no weaving without thread, which finally set off the dynamic of the First Industrial Revolution. Nonetheless, it would be 60 years before his flying shuttle would be established across the entire country.

			In 1747, burdened by debt, he was forced to emigrate to France, where he obtained the privilege of being the sole manufacturer and seller of his machines. He died during the winter of 1780-1781 in the south of France.

			
				
					Did you know?

					John Kay became a legendary figure in 19th-century England. His first biographers spread myths that he was an inventor whose talent was never rewarded and who eventually died in poverty.

				

			

			James Watt and the steam engine
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			Portrait of James Watt, painting by Karl Frederik von Breda.

			Born in 1736 in Greenock (Scotland), James Watt was a self-taught man with a passion for mechanics. He was introduced to manual labour at a very early age thanks to his father’s ship- and house-building business. In 1755, he went to London to learn to make scientific instruments, before returning to Scotland, where he enrolled at the University of Glasgow in 1757. As part of his duties, he was tasked with repairing the steam engine of Thomas Newcomen (English inventor, 1663-1729). He made numerous improvements to the machine, with the financial support of the industrialist John Roebuck (1718-1794) and the chemist Joseph Black (1728-1799), including in particular a modification which aimed to limit the waste of steam produced by the engine. Watt considerably improved the engine’s efficiency by using a separate condenser, thus removing the need to regularly cool the engine. Watt was granted a patent for his first engine in 1769 and, from the 1770s onwards, he dedicated all his time to building it, completing the first ones in 1776.
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			Replica of a stream engine designed by James Watt.

			British entrepreneurs then took up Watt’s invention and honed it so that it could be adapted to other industrial machines. However, the engine he had designed proved to be too bulky and did not allow enough pressure to power several machines. It was therefore quickly superseded by competition from hydraulic energy. It was not until the improvements made by Richard Trevithick (British engineer, 1771-1833) that the engine became powerful enough to be used in steamboats and trains.

			James Watt died in Heathfield in 1819, at the age of 83.

			
				
					Did you know?

					The watt, a unit of power, is named after James Watt in recognition of his work.

				

			

			Karl Benz and the internal-combustion engine
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			Portrait of Karl Benz.

			Born in 1844 in Karlsruhe, Baden-Württemberg (Germany), Karl Benz was still a child when his father died. At a very young age he began working to help his mother and support them, which is why he began repairing watches and clocks.

			Thanks to his inclination for technical subjects, he was able to study engineering at the polytechnic university in Karlsruhe. He specialised in engine design, with the dream of developing a car which could move without being drawn by horses or powered by steam. Believing he had learnt enough, he opened his own engine workshop in Mannheim and managed to attract a number of investors. With their financial backing, he founded a new company, which he hoped would allow him to produce the engine he had dreamed about for so long. However, although the company was profitable, his shareholders were not prepared to follow him in this venture, which they judged to be too risky. He therefore decided to leave the factory.

			In 1883, with the support of new investors, he founded his third company, which he named Benz & Cie. after himself. The new shareholders now supported him in his car-making project. Two years later, his dream finally became a reality, when he developed a motorised three-wheeled vehicle, the first horseless carriage powered by an internal-combustion engine. This was a genuine revolution, as since the start of the century and until that point all self-propelled vehicles had been powered by steam engines. Benz’s model proved to be much more compact and, above all, much more efficient. The invention was enthusiastically welcomed and seemed to have a bright future ahead of it. And rightly so: many consider Benz’s motorised vehicle to be the first automobile in

			
			
			
			
			
				
					
					
				

			

			Thomas Edison and the incandescent bulb
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