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Introduction
Forces at work in the European economy and society in the second half of the eighteenth century were destined to have an even greater significance for humanity than the French Revolution. Experimentation with crops and animals, the development of new forms of organizing labor and capital, and the beginnings of technological change had so startling an impact that French observers of the English economy in the 1820s gave these developments a name—industrialism, or the Industrial Revolution. These changes took place first in England, but within a short time the "English system" spread to Europe and the United States, and by the twentieth century it had affected the entire world.

  The term Industrial Revolution refers to the shift from an agrarian, handicraft, labor-intensive economy to one dominated by machine manufacture, specialization of tasks, factories, a freer flow of capital, and the concentration of people in cities. For contemporaries of the Industrial Revolution, the application of machines to human tasks seemed the most significant change taking place. They thought that technology might alleviate poverty, want, and harsh labor. The early inventions are less impressive today—many being simple alterations of existing tools. Instead, what stands out are the era's new and more efficient ways of organizing tasks, the increase in agricultural productivity, the harnessing of plentiful labor, and the expanded role of financial institutions.

  Industrial progress did not proceed everywhere at the same pace. The changes that began in England in the middle of the eighteenth century did not start in France until the French Revolution.

From the 1780s to 1850, the social and political turmoil in France had a mixed effect on economic development: in some respects, conflict advanced it; in others, it hindered growth. Because the German states were not united politically, industry began there in the 1840s, a century after England began industrialization. Rapid economic expansion caused such severe hardships for artisans, craftsmen, and rural laborers that social and political revolution swept the region. After German unification in 1870, industry grew phenomenally, but many aspects of traditional economy persisted alongside the revolutionary industrial changes. Industrialization began slowly in Italy, too, where it was hampered by the sharp economic divisions between north and south, the comparative lack of natural resources, and the slow political unification of the peninsula. In eastern Europe, the beginnings of industrialization were delayed to the very last decade of the nineteenth century.

   In the first half of the century, then, Britain stepped out ahead of Belgium, the United States, France, and the states in the west of Germany. By the second half of the nineteenth century, Germany, France, and the United States had moved into genuine competition with Britain as industrial powers; and Italy, Russia, and Austria-Hungary were being drawn into the Industrial Revolution. Almost inevitably, Europeans and Americans, and eventually people in countries around the globe, were driven to adopt the changes in agriculture and industry that had originated in England. Everywhere, as the economy changed, the conditions of labor and life were altered profoundly. The Industrial Revolution is truly a revolution without boundaries and, thus far, without an end in sight.
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The Roots of Industrialization

The process of industrialization began in western Europe for a number of reasons. Western Europe was wealthier than much of the world, and its wealth was spread across more classes of people. This wealth had accumulated slowly over the centuries, despite the devastations of famine, plague, and war. The widespread production of diverse rural handicrafts, such as weaving, leather tanning, jewelry making, for the preceding two centuries provided the foundation for the comparatively rapid expansion of trade, both overseas and on the Continent, during the sixteenth and seventeenth centuries (the Commercial Revolution). This expansion resulted from an aggressive search for new markets rather than from new methods of production; it built on the capitalist practices of medieval and Renaissance bankers and merchants, and tapped the wealth of a much larger area of the world than the Mediterranean lands accessible to earlier generations. Thus the resources of the New World and of Africa, both human and material, fueled Europe's accumulation of wealth.

   Western agriculture, which differed from that of the Orient in many ways, also contributed greatly to the coming of the industrial age in Europe. Western agriculture was comparatively thrifty of land, capital, and human labor. Grain crops could grow on lands that varied in fertility and contour and did not require the costly irrigation ditches, dams, and canals of rice cultivation. Over the centuries, the decline of serfdom and manorial obligations and the increasing efficiency of agriculture freed people for new forms of labor; there was no development in western Europe of state power comparable to that of China or Russia, which kept labor tied to the land.

   In the early modern period the states that had centralized power in the hands of a strong monarch—England, Spain, Portugal, France—competed for markets, for territory, and for prestige in ways that contributed to economic expansion. Engaged in fierce military and commercial rivalries, these states, with varying degrees of success, actively promoted industries to manufacture weaponry, uniforms, and ships, and encouraged commerce for tax revenues. Thus aided, the growth in commerce nurtured a greatly expanded economy in which many levels of society participated-great estate owners, merchant princes, innovative entrepreneurs, the sugar plantation colonials, slave traders, sailors, and peasants. (See Chapter 15.)
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The Population Explosion

The enormous European population growth of the eighteenth century provided industry with both consumers and labor. Most of this growth took place after the middle of the century and continued into the nineteenth century. In the Europe of 1800, there were about 190 million people; by 1914 there were 460 million people, with about 200 million other Europeans scattered throughout the world.

   The population expanded rapidly for several reasons. First, the number of births increased as women married at younger ages—on the average, as much as three years younger. Early marriage—particularly among agriculturalists, a sign of their greater prosperity—meant more children with a better chance to survive because of improved nutrition. Second, the number of deaths from war, famine, and disease declined at the same time. More efficient agriculture and better food distribution reduced malnutrition, which meant better health, more births, and fewer deaths. The signs of better nutrition and better health included greater height—the average European man was five feet six inches tall in 1900, compared to five feet a century earlier—and a lower age at which girls began to menstruate, which contributed to more births. With better nutrition, more children survived, grew stronger and taller, could work harder and longer, and were intellectually more able.
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The Agricultural Revolution

Population growth might have brought famine, disease, and misery to Europe as it had so many times before, and as it continued to do in other areas of the world-but it did not. Certainly, signs of rural destitution existed in Europe in the last part of the eighteenth century, when many people actually believed that population was declining because the countryside was deserted. This rural poverty contributed to social unrest. Major changes in agriculture, which took place over a period of two centuries—a "green revolution" of new crops and new ways of utilizing land and labor—not only increased productivity enough to feed the growing population but also improved the diet of many Europeans.

   By the eighteenth century, traditional patterns of farming were breaking up in western Europe. Agriculture became more and more a capitalist enterprise; production was undertaken for the market, not for family or village consumption. Land freed from traditional obligations became just another commodity to be bought, sold, and traded. Many people, aristocrats as well as peasants, may have persisted in traditional patterns and obligations, but powerful market forces gradually drew most farmers to the marketplace, first in western European lands, then in central Europe, and finally in eastern Europe. After 1750 the British and Dutch practice of selective breeding of animals became more widespread, and land use grew more efficient. Through convertible husbandry, which cycled land from grain production through soil-restoring crops of legumes and then pasturage, farmers could keep all their fields in production rather than leave some fallow as had been the practice for centuries. The improved methods gradually spread to the peasantry. However, in some areas within every country, particularly in central and eastern Europe, the old farming practices continued well into the nineteenth century.
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   Peasants freed from manorial obligations joined the ranks of entrepreneurs and tenants and wage laborers, all farming produce for the market. Undeveloped land was brought under cultivation. Land formerly used in common by villagers for grazing animals was claimed for private use. Usually the great landowners took advantage of their power or of the law and laid claim to these common lands. This process of enclosure, or fencing off formerly communal land for private use, took place over much of Europe. In England most of the enclosure took place in the sixteenth and seventeenth centuries as powerful landlords increased and consolidated their total holdings. At the end of the eighteenth century, however, the severe social disruption caused by the new agricultural trends made people believe that a relatively small number of additional enclosures caused displaced farmers to emigrate to urban areas or to the Americas and Australia.

   By the middle of the nineteenth century-after two centuries of increased agricultural productivity with little change in technology—the application of technical ingenuity to farming brought improved plows, reapers, horse—drawn rakes, and threshers. (The Americans were very inventive in this area; their agricultural machinery formed a substantial part of their manufacturing exports.)

These technological improvements greatly increased efficiency and production and meant that fewer men and women could produce more food and raw materials.
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Britain First

Why was Great Britain the first country to industrialize? What advantages did it possess that other European nations lacked? France, for example, was wealthier and more populous and possessed an empire equal to England's in trading importance. The French had a skilled populace, and the government, if anything, was more responsive than Britain's to the need for transportation and communication. The French had established schools for technicians and fostered civil engineers for such public works as waterworks, canals, roads, and bridges. The French, however, seemed less willing than the British to change traditional ways—methods of agriculture or of craft production, for example. The size of the landholdings, which were smaller than in England, may have discouraged experimentation. Although the French populace generally lived less well than the English, they had enough wealth to make an effective demand for products at home. Well into the nineteenth century, the demand was for fine handmade goods for the few rather than cheap, machine-made goods for the many. As a result, French industrialization was slow. A more serious obstacle to industrialization, which German and Italian states faced later, was the existence of internal tariffs, which lasted until the French Revolution. England did not have these obstacles to the free flow of goods within the country, and after the union of Scotland with England in 1707, trade flourished throughout the British Isles.

   In some ways, the French Revolution, which gave so much political freedom and opportunity, perpetuated traditional agricultural and commercial practices. Peasants who acquired land in the Revolution often gained plots so small that the new farming methods were difficult to apply; they continued the old agricultural practices. They tried to restrict the size of their families so they could feed themselves. But inefficient small farms prevented the raising of a surplus for the market. Under such conditions, it was even harder for the French to develop or maintain the optimistic, expansive mentality that contributes to economic development.

   Like France, the Netherlands had sufficient wealth to support industrialization. During the seventeenth century, the Dutch had developed techniques of finance and commerce that every nation tried to imitate. They had a good transportation system, a fine navy, and technical know-how. They were skilled farmers. The Netherlands, however, lacks natural resources. In the eighteenth century, the Dutch put their best efforts into finance rather than into expanding manufacturing and trade.

   Britain, thus, possessed several advantages that enabled it to take the lead. Large and easily developed supplies of coal and iron had given the British a long tradition of metallurgy and mining. In the early stages of industrialization, Britain's river transportation system was supplemented by canals and toll roads (turnpikes) that private entrepreneurs financed and built for profit. In addition, Britain had a labor pool of farmers who could no longer earn a living for themselves and their families on the land.

  The role played by private enterprise in Britain's economic development was extraordinary and unique, but the state played a part as well. Parliament created a climate favorable to economic expansion. The state aided industrialization by providing law, order, and protection of private property. The laws allowed for the enclosure of common lands, which pushed the remaining small farmers off the land and permitted large holdings to be consolidated. Parliament chartered businesses, such as toll bridge and canal builders and the East India Company, which expanded trade routes and enriched the British economy.

   The freedom of entry into economic activity was remarkable; entrepreneurs were much less restricted by monopolies, charters, and guilds than their countrymen of the previous century or other Europeans of the eighteenth and nineteenth centuries.
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Changes in Technology

The Industrial Revolution brought a change from handicrafts to machine manufacture and from human or animal power to other forms of energy, such as steam and the internal combustion engine. The first stages of industrialization in any particular trade, however, often resulted from simple changes made by workers as they plied their craft and involved very little, if any, capital.

The Cotton Industry
 Long the home of an important wool trade, Britain in the eighteenth century jumped ahead in the production of cotton, the industry that first showed the possibility of unprecedented growth rates. British cotton production expanded tenfold between 1760 and 1785, and another tenfold between 1785 and 1825. A series of inventions revolutionized the industry and drastically altered the social conditions of the work. In 1733, long before expansion started, a simple invention—John Kay's flying shuttle—made it possible for weavers to double their output. This shuttle, which could be used in the home, was an adaptation of a device that had been used in the wool trade for generations. The flying shuttle enabled weavers to produce faster than spinners could spin until James Hargreaves' spinning jenny, perfected by 1768, allowed an operator to work several spindles at once—powered only by human energy. Within five years, Richard Arkwright's water frame spinning machine could be powered by water or animals, and Samuel Crompton's spinning mule (1779) powered many spindles first by human power, later by animal and water energy. These changes improved spinning productivity so much that bottlenecks in weaving developed until Edmund Cartwright developed a power loom in 1787.
 To the end of the century there was a race to speed up the spinning part of the process and then the weaving part by applying water power to looms or new, larger devices to the jenny.

Arkwright's water frame made it more efficient to bring many workers together, rather than sending work out to individuals in their own homes. This development was the beginning of the factory system, which within a generation would revolutionize the conditions of labor. Because water power drove these early machines, mills were located near rivers and streams. Towns thus grew up where machinery could be powered by water; the factory system concentrated laborers and their families near the factories. When steam power became widely applied, laborers could be dispersed, but the other advantages of urbanized factory labor continued the trend toward greater concentrations of population.

   Weavers and spinners—not technicians, engineers, or scientists—invented these simple devices, modeled after machines already in use. These inventions did not cause the cotton industry's explosive expansion—that resulted from social and economic demand—but once begun, the expansion was so great, the demand so urgent, and the potential profits so great that more and more complicated technology was developed. A role emerged for the engineer, an expert in building and adapting machines.

The Steam Engine James Watt, a Scottish engineer, developed the steam engine in the 1760s, although it was too expensive to be adapted to production for some time. Women, children, and even men laborers were cheaper than a steam engine. As engines and fuel became cheaper, however, entrepreneurs began to use them, and industrial expansion became even more rapid. Because they ran on coal or wood, not water power; steam engines allowed greater flexibility in locating textile mills. Factories were no longer restricted to the power supplied by a river or a stream or to the space available beside flowing water; they could be built anywhere.

   Once steam power was applied to industries in the middle of the nineteenth century—particularly to transportation—this change produced the incredible rate of progress that most people identify with the Industrial Revolution. The two centuries of increasing productivity, which made possible the accumulation of capital and provisioning of population growth—the first steps of industrialization—were powered by people, animals, and water. With steam, the whole pattern of work changed because weaker, younger, and less-skilled workers could be taught the few simple tasks necessary to mind the machine. The shift from male to female and child labor was a major social change. Moreover, as steam took hold, human participation in the process of manufacture diminished; engines replaced people, and workers began to be referred to as "hired hands" who drove machines.

The Iron Industry
Although steam power made it possible to hire weaker people to operate machinery, it required machines made of stronger metal to withstand the forces generated by a stronger power source. The history of the search for better iron illustrates how developments in one industry led to change in related industries; it furnishes many examples of trial and error, leading to better techniques; and it shows both the narrowness of inventiveness as a trait exhibited by persons within a single family and the breadth of inventiveness as a process to which developers from much of western Europe ultimately contributed.

   Before the eighteenth century, the methods of producing iron had changed little since the Middle Ages. The first step in increasing the production of high-quality iron came when Abraham Darby produced coke-smelted cast iron in 1709. His son and grandson further improved the quality of the iron by improving the quality of coke (a form of coal) and making a better bellows to heat the furnaces. Their methods worked, and by the mid-eighteenth century, the quality of cast iron was so high that it began to replace wood in construction. Another major advance came when ironmakers learned to turn cast iron into wrought iron. High-quality wrought iron was expensive because the cost of wood to fire the furnaces was so high. This led Englishmen to look for ways to use coal, which was cheap but contained impurities that made a poor, brittle metal. Henry Cort borrowed a French idea of making a furnace with two separate compartments, one for coal and one for iron, but he altered the process by puddling (stirring the molten iron) and then rolling it as it cooled. His methods reduced the impurities and made the process much faster. By the 1780s, trial and error had perfected the production of wrought iron, which became the most widely used metal until steel began to be cheaply produced in the 1860s.

   The iron industry made great demands on the coal mines to fuel its furnaces. Because steam engines enabled miners to pump water from the mines more efficiently and at a much deeper level, rich veins in existing mines became accessible for the first time. Steam engines also lifted the coal up the main shaft to the surface. Britain's production of coal kept pace with the industrial growth it powered; it rose from 16 million tons at the end of the Napoleonic wars to 30 million in 1836 and to 65 million in 1856.

   The greater productivity in coal allowed the continued improvement of iron smelting. Then in 1856, Henry Bessemer developed a process for converting pig iron into steel by removing the impurities in the iron. In the 1860s, William Siemens and Pierre and Emile Martin (brothers) developed the open-hearth process, which could handle much greater amounts of metal than Bessemer's converter. Steel became so cheap to produce that it quickly replaced iron in industry because of its greater tensile strength and durability.

Transportation and Communications
    Changes in mining, metallurgy, textiles, pottery, and farming speeded change in other industries, especially transportation and communications. Transportation was revolutionized, thus providing a network that could support expansion in many other areas of the economy. Major road-building took place in the eighteenth century in England and France, and later in the rest of Europe. Canals were constructed in Britain and the United States between 1760 and 1820, only to be quickly outmoded by railroads. Railroads were so successful that in mid-nineteenth—century England, roads became mere auxiliaries to the railroads—just paths leading to the station. Not until the turn of the century was a complete network of roads thought essential to public transport in Britain.

   Britain was not the leader in every new mode of transportation. Because Britain's rivers were small, steamboats could not be widely used for internal navigation. But in the United States, many steamboats plied its broad rivers in the first part of the nineteenth century. For long journeys, such as transatlantic crossings, however, steamboats could not compete with the tall-masted clipper ships of the 1850s. These sailing ships were faster and did not have to carry coal for an engine, so their cargo holds could be filled entirely with profitable trade goods.

   Unprecedented amounts of private British capital built Britain's system of roads, canals, and railways. Continental states were slower to adopt steam transport because they lacked capital and skilled civil engineering. Only France invested a great percentage of private capital in transportation. It took various failures of management and finance before the French government assumed control of its rail roads, but in most of Europe, state construction and control was the rule. In the United States, Congress gave enormous grants of land to railroad companies to encourage the laying of tracks. Everywhere during the railroad building boom that extended throughout the nineteenth century, financiers invested heavily in railroads, and the flow of capital from western Europe, particularly Britain and France, to other lands in Europe and to America was an awesome achievement. The flow of finance across borders and oceans was matched only by the flow of labor, as Europeans and Asians built railroad networks to support the expanding agriculture and industry of the New World.

   Communications changed as spectacularly as transportation. Britain inaugurated the penny post in 1840, making it possible to send a letter to any part of the kingdom for one cent. But the cost of postage was so high elsewhere that letters were rarely written; many letters of the time fill every space on a single sheet of paper because the postage rate was cheapest for one sheet. When the telegraph was invented, the rapidity of its development indicated the business demand for cheap and fast communications. The first telegraphic message was sent from Baltimore to Washington, D.C., in 1844. Within seven years, the first submarine cable was laid under the English Channel, and by 1866, transatlantic cable was operating.
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Changes in Finance

The first steps of industrialization—the agricultural advances and the early spinning and weaving machines-did not require much capital. Subsequent growth, however—from the spread of factories to the extensive application of machinery to agriculture, to the expansion of mining, and to construction in cities—required the investment of enormous capital. Railroads and steamship lines were often so expensive that only governments could finance them; even in Belgium, where they were privately financed at first, the king was the major investor. Funding the steel industry also required large investments.

  In the earliest stages of industrialization, the owning family was the source of a company's finance, its management, and even its technical innovation. Family firms dominated industry. But outside investment grew with the demand for capital, which rose steadily from 1760 to the end of World War I (1918). In Britain, wealthy merchants and landlords provided investment capital, and low interest rates encouraged borrowing. On the Continent, the supply of capital was limited, so the British became international investors of the first rank, furnishing much of the capital for the industrialization of other nations. French investors, who were sometimes reluctant to invest at home because they feared its political instability, financed railroads in Austria and were the major investors in the Suez Canal and in the first canal project in Panama, which failed. People of the same religion or region would often band together to gather capital for development, as the Protestant and Jewish bankers of France did. Among banking families-including the Barings of London and the Rothschilds of France, England, and Germany-kinship ties joined together large amounts of investment capital. These investor groups were very important to European industrialization.

  Banking, however, was risky business in the nineteenth century; dozens of banks failed in every financial crisis. Lacking insurance for deposits and possessing only limited resources, banks could not protect their investors. They tended toward cautious investment policies because they were vulnerable. To avoid the risk of losing everything in the failure of a single industry, banks diversified their investments. Thus, in any given country the number of industries able to borrow substantial amounts of capital was limited in the early stages of industrialization. In some countries, bankers preferred the safety of investing in government debt, a preference that slowed down the development of industry.
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Map 21.2 Industrial Growth on the Continent, Mid-1800s

   One major difficulty in financing industry was the lack of a formal organization that would enable a number of people to pool their capital safely. In the existing joint-stock companies, individuals could be held responsible for all the debts of the enterprise. Although joint-stock companies were thought risky, more and more individuals joined together in this manner and retained the right to transfer their shares without the consent of other stockholders. England finally repealed the laws against this practice in 1825 and permitted incorporation in 1844. By incorporating, an organization would be treated as an individual before the law, although it was composed of a number of individuals joined together for commerce. This practice created firms that could live long after all the founders had died or sold their shares. More importantly, investors were liable for a corporation's debts only in proportion to the number of shares they owned. In 1844, after nearly a century of industrial progress, England had almost a thousand such companies, with a stock value of 345 million pounds, ready to incorporate legally, compared to only 260 similar companies in France. In the 1850s, limited liability was applied to the stock of most English businesses, and a little later it was extended to banking and, insurance companies. This legal change meant that investors endangered only the amount that they paid for their stock, not all the funds that they possessed. By the 1860s, France, Germany, and the United States permitted limited liability, which released such a flow of savings that it sparked a surge of industrial growth.
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Society Transformed

The changes in agricultural production, business organization, and technology had revolutionary consequences for society and politics. People were drawn from the countryside into cities and from one country to another. Traditional ways of life changed for Europeans, and eventually for non-Westerners, too. Industrialization made the world smaller; the whole world was drawn into commerce and, ultimately, manufacturing at a dizzying speed.

European society before industrialization was based on kinship. Property in the form of land formed the basis of social class and social power, which was usually exercised on a local or provincial level. Industrialization brought a new world with many forms of property and several kinds of power, and the nation ultimately became more important than the province, region, or local area. In this new world, individuals were increasingly important—before the law, in trade, and in political thought—but in trying to make their way through day-to-day adversity, they came to feel small, powerless, and isolated—cut adrift from families and villages. In a sense, the breakdown of family and town controls made individuals freer, but towns and families had offered irreplaceable support in time of need, such as unemployment or illness.

While the foundations of new socioeconomic patterns were being laid, much of the old life persisted, particularly during the first half of the nineteenth century. Landed property was still the principal form of wealth, and large landowners continued to exercise political power. From England to Russia, families of landed wealth (often the old noble families) continued to constitute the social elite. European society remained overwhelmingly rural; as late as the middle of the century, only England was half urban, Still, contemporaries were so overwhelmed by industrialization that they saw it as a sudden and complete break with the past—the shattering of traditional moral and social patterns. Some people could remember the past; others idealized it as a golden age in which the relations between classes had been based on values other than wages and hours.

Historians, however, view industrialization as a process of gradual but sustained growth over 150 to 200 years and see the developments of the first half of the nineteenth century as laying the foundation for the rapid changes of the next 100 years. The fact that such a long process is still called a revolution is a sign of how great the total change was, rather than an indication of the rapidity with which it took place.

Urbanization
Cities grew in number, size, and population as a result of industrialization. No longer just seats of government and commerce, they became places of manufacture and industry as well. Before 1800, about 10 percent of the European population lived in cities (20 percent did in Great Britain and the Netherlands, the leading areas of urban living). A mere forty-five cities in the world had more than 100,000 people. Halfway through the nineteenth century, 52 percent of the British lived in cities, although only 25 percent of the French, 36 percent of the Germans, 7 percent of the Russians, and 10 percent of U.S. inhabitants did. Most of the shift from rural to urban living in Europe and the United States has taken place in the twentieth century, but the increase in Europe's urban population during the 1800s was acute in its influence. In some regions, industrial areas grew up almost overnight—the Midlands in England, the Lowlands in Scotland, the northern plains in France, the German Rhineland, the U.S. northeast, and parts of northern Italy.

Industrial cities in the nineteenth century, particularly in England, grew rapidly, without planning or much regulation by local or national governments. Government and business were often reluctant to use taxation to finance remedies for poor working and living conditions. Civic pride and private patronage were too weak to combat the effects of unregulated private enterprise. On the European continent, where industrialization came later, states were more willing to regulate industrial and urban development; they also had the bureaucracy for planning and regulation, but such efforts were still inadequate. So much growth with so little planning or control led to cities with little sanitation, no lighting, wretched housing, poor transportation, and little security, Cities had grown without planning be-fore, but they had not been home and workplace IN such large numbers of people, many of them new arrivals. Rich and poor alike suffered in this environment of disease, crime, and ugliness, although the poor obviously bore the brunt of these evils. 

Major industrial cities developed similar housing patterns, due for the most part to the wide disparity in economic and social power between the classes, By mid-nineteenth century, the wealthiest inhabitants circled the city's edge and were close to the country, living in "suburbs" that were roomier and cleaner than the city proper. As a general rule, the farther one lived from the central city, the wealthier one was; the suburban houses were detached (stood alone—not row houses) and usually had gardens. The outer ring of the city itself was the location most preferred by the middle class, and it shared many of the characteristics of the wealthier suburbs. In the city's inner ring were the artisans' dwellings, ranging from middle-class residences to small, attached row houses, perhaps with small gardens. Further down the social scale came workers' row houses, located in the center of industrial towns. Long rows of houses, several stories high, were jammed together as close to the factories as possible, separated one from the next by a courtyard. Usually this yard comprised a strip of mud or cobblestones, with a water pump in the middle that served all the residents adjoining the courtyard. When public transportation developed in the second half of the 
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century, workers' districts dispersed, sometimes to circle great governmental cities, such as London and Paris, where the wealthy monopolized the central city. In industrial cities, the earlier pattern remained, although new workers' housing might be scattered.

Almost universally, those who wrote about industrial cities—England's Manchester, Leeds, and Liverpool, and France's Lyons—described the stench, the filth, the inhumane crowding, the poverty, and the immorality. Novelists Charles Dickens, George Sand, and Emile Zola captured the horrors of urban industrial life and the plight of the poor. Parliamentary reports rivaled the novels in describing a London row:

In the centre of this street there is a gutter into which potato parings, the refuse of vegetable and animal matter of all kinds, the dirty water from the washing of clothes and of the houses are all poured, and where they stagnate and putrefy… all the lanes and alleys of the neighbourhood pour their contents into the centre of the main street… Families live in the cellars and kitchens of these undrained houses.
An 1842 government report from Leeds depicted 

Walls unwhitewashed for years, black with the smoke of foul chimneys, without water . . . and sacking for bedclothing, with floors unwashed from year to year, without out-offices [lavatories]. Outside there are streets, raised a foot, sometimes two above the level of the causeway, by the accumulation of years . . . stagnant puddles here and there . . . and ex-crementitious deposits on all sides as a consequence, undrained, unpaved, unventilated, uncared-for by any authority but the landlord, who weekly collects his miserable rents from his miserable tenants.

Changes in Social Structure
The Industrial Revolution destroyed forever the old division of society into clergy, nobility, and commoners. The development of industry and commerce caused a corresponding development of a bourgeoisie, a middle class comprised of people of common birth who engaged in trade and other capitalist ventures. The middle class (usually referred to as the middle classes) was made up of several economic layers. The wealthiest bourgeois were bankers, factory and mine owners, and merchants, but the middle class also included shopkeepers, managers, lawyers, and doctors. The virtues of work, thrift, ambition, and caution characterized the middle class as a whole, as did the perversion of these virtues into materialism, selfishness, callousness, harsh individualism, and smugness.

From the eighteenth century on, as industry and commerce developed, the middle class grew in size, first in England and then throughout western Europe. But its increased size did not automatically bring increased power. The Industrial Revolution had begun in a preindustrial, agrarian society characterized by centuries-old political organizations and social classes. Throughout the eighteenth and nineteenth centuries, the middle class struggled against this entrenched social! structure to end political, economic, and social discrimination. The bourgeoisie was indeed able to force radical changes, but its members still functioned in a political and social world that had existed long before they gained power and influence.

During the nineteenth century, the social changes resulting from industrialization brought the middle class greater power and social respectability. By the end of the century, bourgeois politicians held the highest offices in much of western Europe and shared authority with aristocrats, whose birth no longer guaranteed them the only political and social power in the nation. As industrial wealth became more important, the middle class became more influential. It was common throughout Europe for wealthy bourgeois to spend fortunes buying great estates and emulating aristocratic manners and pleasures. The middle class also valued respectability. In this and many other ways, its members copied the aristocracy for most of the century.

Industrialization may have reduced some barriers between the landed elites and the middle class, but it sharpened the distinctions between the middle class and the laboring class (the proletariat). Like the middle class, it encompassed different economic levels: rural laborers, miners, and By workers. Many gradations existed among city workers, from artisans to factory workers to servants, Factory workers were the newest and most rapidly growing social group; at midcentury, however, they did not constitute the majority of laboring people in any major city. For example, as late as 1890 they comprised only one-sixth of London's population.

The artisans were the largest group of workers ; in the cities for the first half of the nineteenth century, and in some places for much longer than that. They worked in construction, in printing, in small tailoring or dress-making establishments, in food preparation and processing, and in crafts producing such luxury items as furniture, jewelry, lace, and velvet. Artisans were distinct from factory workers; their technical skills were difficult to learn, and traditionally their crafts were acquired in guilds, which still functioned as both social and economic organizations. Artisans were usually educated (they could read and write), lived in one city or village for generations, and maintained stable families, often securing places for their children in their craft.

As the Industrial Revolution progressed, artisans were threatened by the increase in the numbers of factory workers and the extension of machinery into their crafts. To compete with cheap, factory-produced goods, artisans began to downgrade their skills by dropping apprenticeship training or by forcing journeymen to work longer hours and use shoddy materials. By the nineteenth century in Britain and in France, the guilds had lost their special economic role in regulating the hours and conditions of labor, the ages of workers, and similar concerns. In central Europe, guilds fared better; in 1848, artisans were at the fore-front of the revolutionary movement as they tried to save themselves from the effects of the Industrial Revolution. (See pages 512-515.) Artisans, rather than factory workers, seem to have been the center of political and economic protest decrying industrialization and favoring political representation. Their guild organizations were models for many early socialists, and artisans were generally in the front ranks of the supporters of Utopian movements. The third group of urban workers were the servants, who were especially numerous in capital cities. In the first half of the nineteenth century in cities like Paris and London where the number of factories was not great, there were more servants than factory workers. The great increase in domestic labor in the nineteenth century freed middle-class women from household chores, so they could spend more time with their husbands and children or pursue interests in the outside world if they chose to do so.

Working in a middle- or upper-class household, urban servants lived in a world apart from factory workers and artisans; they were often women who had come to the city from the country, where they might also have been servants. They were completely at the command of their employers; they might be treated decently, or they might be exploited, but they had little recourse when they were abused. Some worked their entire lives as servants; other women left service to marry working-class men. (Domestic help could not remain in their jobs when they married.) Servants usually had some education. If they married and had a family, they taught their children to read and write and sometimes to observe the manners and values of the household in which the parent had worked. Many historians believe that these servants passed on to their children their own deference to authority and their aspirations to bourgeois status, which may have limited social discontent and radical political activity.

from Western Civilization. Ideas, Politics & Society. Third Edition, Volume II (from the 1400s) by Marvin Perry, Myrna Chase, James R. Jacob, Margaret C. Jacob and Theodore H. Von Laue (Houghton Mifflin Company, 1989, ISBN 0-395-48647-5)
� Technological developments in America helped meet the growing demand for raw cotton. Eli Whitney's cotton gin (1793) removed the seeds from raw cotton quickly and cheaply, leading farmers and plantation owners to devote more land to cotton. Within a generation, more laborers were required for the fields and less to process the cotton. The increased demand for slave labor brought far-reaching changes.
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