
THE INDUSTRIAL REVOLUTION



Debatably the most important 

development in human history of  the last 

10,000 years, the Industrial Revolution 

radically altered European economy by 

providing steam power for factory 

production and transportation 

developments.  The textile, coal, and iron 

industries were the epicenter of  the 

revolution.



I. Overview of  the Industrial Revolution

A. Machines began to replace significantly 

human and animal power in the 

production and manufacturing of  goods.

ÅSteam engine for producing textiles in 

the 1780s was the turning point

B. Europe gradually transitioned from an 

agricultural and commercial society into a 

modern industrial society

1. As late as the 1830s only a small    

fraction of  British working people 

were employed in factories.

2. By mid-19th century, industrialism 

had spread all across Europe



C. The economic changes of the òIndustrial 

Revolutionó did more than any other 

movement to revolutionize life in 

Europe and western civilization. 

ÅNot since the development of  

agriculture during Neolithic times 

had there been such a radical change 

in society.



II. Roots of  the Industrial Revolution

A.  Commercial Revolution (1500-1700)

1. Spurred economic growth of  

Europe and brought about the òAge 

of Explorationó

2. òPrice Revolutionó stimulated 

production

3. Rise of  Capitalism

a. Surplus money used for investment 

in ventures to make a profit

b. Middle class provided leadership 

for the economic revolution (e.g. 

charter & joint-stock companies)



4. Scientific Revolution produced the 

first wave of  mechanical inventions 

and technological advances.

5. Increase in Europeõs population 

provided larger markets



B. Proto-Industrialization

1. Rural industry was fundamental to the   

growing economy in the 18th century

2. The cottage industry (òputting outó  

systemó

a. Merchant-capitalists provided raw 

materials to rural families who 

produced finished or semi-finished 

products and sent it back to the 

merchants for payment

b. Merchants sold goods for profit

c. Wool cloth was most important

d. Essentially a family enterprise



3. Problems with the cottage industry

a. Disputes between cottagers and 

merchants over weights of  materials 

and quality of  cloth

b. Rural labor unorganized and difficult 

to control

c. Merchant-capitalists thus searched 

for more efficient methods resulting 

in growth of  factories and the 

industrial revolution

4. Results

a. Families supplemented their income

b. Diversification of  goods



5. Cottage industry flourished first in 

England

6. Proto-industrialism technology (prior 

to steam engine)

a. 1733, John Kay: flying shuttle 

enabled a weaver to throw the 

shuttle back and forth on a loom 

with one hand



b. 1764, James Hargreaves invented the  

spinning jennywhich mechanized the 

spinning wheel so that eight spools of  

thread could be spun simultaneously



c. 1769, Richard Arkwright invented the 

water frame, which improved thread 

spinning



d. 1769, Richard Arkwright invented the 

water frame, which improved thread 

spinning

ÅResulted in virtually all cotton 

spinning being done in factories



They had all the factors of  
production needed to 
support the Revolution:

ÁLarge population of  
workers
ÁExpanding economy
ÁPolitical stability
ÁExtensive natural resources
ÁWater power and coal to fuel 

the new machines

ÁIron ore to construct 
machines, tools, and 
buildings

ÁRivers for inland 
transportation

ÁHarbors from which 
merchant ships set sail

So Why 

England?



arkets abroad 

·Many colonies for raw materials and to sell finished 
products

·Maritime strength to protect them!

         gricultural Revolution 

ÅLager population from increased food supply

ÅRelocation of  population to urban centers after enclosure

        overnment protects of  private property/entrepreneurs

·Bourgeoisie in parliament

·Government supports risk 
         ron and Coal deposits 

       apital

·People had $ after commercialization

·These people were willing to make risky investments

·National bank
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The IR in England: Why? MAGIC!



III. England was first country to industrialize

    A. Began in the 1780s (not complete until  

the 1830s at the earliest)

ÅHad no impact on the Continental 

until after the Napoleonic wars 

    B. Economic and social factors

 1. Land and geography

     a. Geographic isolation from the    

       Continental offered protection 

     b. Good supply of  coal and iron

     c. Waterways offered a source of  

       alternate power and navigable 

       transport for trade and  

        communication



d. Industrial Revolution grew out of  

Englandõs expanding role in the 

Atlantic economy of  the 18th century.

Å The growth of  the Royal Navy and 

the development of  ports provided 

protection from foreign invasion 

and later aided Britainõs commercial 

empire.



2. The Agricultural Revolution was vital  

 to the Industrial Revolution.

a. The supply of  cheap and abundant 

labor emerged as the enclosure 

movement forced many landless 

farmers to move to towns and cities

b. The revolution in agriculture made it 

possible for fewer farmers to feed 

larger numbers of  people.

c. More people were freed up to work in 

factories or in the distribution of  

other goods and services.

d. People moved around in search of  

land or other forms of  employment.



3.  Large supplies of  capital were available  

due to over two centuries of  profitable 

commercial activity.

  a. England avoided many costly wars

  b. British merchants and gentry had 

    prospered during the numerous wars 

    on the Continent.

  c. The govõt established the Bank of 

    England in 1694ñthe countryõs    

    central bank.

  d. Insurance companies, like Lloydõs of 

    London, provided some degree     

    protection from commercial failure.



ÅThanks to Entrepreneurs, a person who 

takes on the risks of  running a business 

ÅWattõs Steam Engine

ðCreated a fast & efficient power source

ÅWater Transportation

ðMade use of  the new steam Engine

ðTravel up an down rivers & canals with ease

Inventions Led to Success



4. Entrepreneurs

     a. Class of  inventive highly-motivated 

        people who possessed    

        technological skill and were willing 

        to take risks.

     b. Many young men from the gentry 

        undertook careers in business.

ÅMiddle class could rise into the 

nobility from the wealth 

created in business.

     c. Calvinists in the middle class were 

        driven by the òProtestant work 

        ethicó



5. Colonial Empire

     a. Gave Britain access to raw   

        materials needed for development 

        of  many industries

     b. Growing market for English goods 

        occurred in its colonies, buttressed 

        by the African slave trade

 6. Role of  government

     a. Govõt was sympathetic to industrial 

        development and its financial 

        institutions made loans available



    b. Limited monarchy meant govõt 

        did not stifle the growth and 

         expansion of  the middle class

             c. Stable government

Å   Successful outcome of wars did 

not leave England devastated

Å   House of Commons became an 

instrument of  the middle class 

to gain govõt cooperation and 

secured middle class loyalty

Å Parliamentary legislation was 

favorable towards the growth 

of  industry



C. Growing demand for textiles led to the  

creation of the worldõs first large factories 

(e.g. in Manchester)

       1. Constant shortage of  thread in the 

  textile industry focused attention on 

  ways of  improving spinning.

       2. Proto-industrialization facilitated  

  increased production

       3. The steam engineõs application to 

  textile production was perhaps the key 

  event of  the industrial revolution

       4. Metallurgical industries flourished as 

  they provided the machinery



http://college.hmco.com/history/west/mosaic/chapter14/images/600.manchester.jpg

Manchester, 1851

http://college.hmco.com/history/west/mosaic/chapter14/image262_large.html




òFrom this foul drain the greatest stream of human 

industry flows out to fertilize the whole world.  From 

this filthy sewer pure gold flows.ó



AVERAGE AGE AT DEATH

Gentry/

Professional
Farmer/Trader Labor/Artisan

Rural 

Districts

Rutland 52 41 38

Bath 55 37 25

Industrial 

Distracts

Leeds 44 27 19

Manchester 38 20 17



5. Results of  new technology

a. By 1790, new machines produced 10 

times as much cotton yarn as 1770

b. By 1800, production of  cotton 

thread was Englandõs most 

important industry

Å By 1820, cotton was almost ½ of  

Britainõs exports.

ÅBy 1850, England produced more 

than ı worldõs cotton cloth.

c. Cotton goods became cheaper and 

enjoyed by all classes.

Å Poor people could now afford to 

wear cotton slips and underwear.



D. Steam engines and coal

       1. Use of  coal to power steam engines 

  was one of  the hallmarks of  the  

  industrial revolution

   a. The revolution in energy involved a 

      transition from wood-burning to 

      coal-burning/

   b. By 1850, England produced 2/3 of  

      the worldõs coal.

       2. The steam engine

           a. Thomas Savory (1698) and Thomas 

      Newcomen (1705) invented steam 

      pumps to pump water out of  mines.     



ÅSteam Engine

ðPowered the industrial 

revolution

ÅFour Major Effects

ð1. Cheap Transportation

ð2. Created thousands of  

new jobs

ðMining & Manufacturing

ð3. Boosted other industries, 

such as agriculture and 

fishing 

ð4. Encouraged people to 

take jobs farther away from 

home



b. James Watt invented and patented 

    the first efficient steam engine (1769)

Å By the late 1780s, the steam 

engine was used regularly in 

production in England.

ÅThe steam engine was the most 

fundamental advance in 

technology.



Wattõs Steam Engine



Early Steam Ships



Early Steam Ships



     c. The iron industry was radically   

   transformed by steam power.

Å Rising supplies of  coal boosted iron 

production and gave rise to heavy 

industry: the manufacture of  

machinery and materials used in 

production.

ÅIron makers switched over rapidly 

from charcoal to coke in the 

smelting of  pig iron.



Å Henry Cort in the 1780s developed 

the puddling furnace which refined 

pig iron with coke.

Å Cort also developed heavy-duty 

steam-powered rolling mills capable 

of  shaping finished iron into any 

shape or form.

Å By 1850, England produced more 

than half of the worldõs iron.



E. Transportation Revolution

      1.  Made possible by steam power

  2. Necessary to distribute finished 

     goods and to deliver raw materials to 

    factories

         3. Canal systems were important in 

    completing basic needs of  related 

    interdependent industries: railroad, 

    steel, and coal 

 4. Construction of  hard-surfaced roads 

    pioneered by John McAdam (1756-

     1836)

ÅSignificantly improved land travel



 5.  Steamboats: 1807, Robert Fultonõs 

     steamboat, the Clermont, traveled 

     upriver from New York City

a. Used an imported Boulton and 

Watt steam engine

b. Made two-way river travel possible 

and travel on the high seas faster

c. 1838, first steamship crossed the 

Atlantic Ocean



 6.  Railroads (the òIron Horseó)

       a. 1803, the first steam wagon was 

         used on the streets of  London 

            b. Steam wagon was adapted for use 

         on rails

       c. 1825, George Stephenson made 

         the railroad locomotive    

         commercially successful

ÅBy 1829, widely used in 

England



Å In 1830, his locomotive, the 

Rocket, traveled the Liverpool-

Manchester Railway at 16mph.

o Worldõs first important railroad 

as it was in the heart of  

industrial England

  

A replica of the Rocket



The opening of  the Liverpool-Manchester Railroad in 1830. The 

line became the worldõs first inter-city railway and led to a huge 

wave of  railroad building. 



 d. Many private companies were quickly 

    organized to build more rail lines in 

    the 1840s

       e. Impact of  the railroad

ÅGreatly reduced the cost of  

shipping freight on land

ÅCreated a growing regional and 

national market spurring increased 

industrial productivity to meet 

larger demand

ÅFacilitated the growth of  an urban 

working class who came from the 

countryside



J. M. W. Turner: Rain, Steam, and Speed The 

Great Western Railway, 1844

This romantic painting illustrates the perceived view of the 

railroadôs speed in the mid-18th century.



Honore Daumier: The Third-Class 
Carriage, 1862

$ÁÕÍÉÅÒȭÓ ÐÁÉÎÔÉÎÇ ÉÌÌÕÓÔÒÁÔÅÓ ÔÈÅ ÍÏÂÉÌÉÔÙ ÏÆ ÐÅÁÓÁÎÔÓ ÖÉÁ ÔÈÅ 
railroad. A grandmother sits with her daughter and grandchildren.



F.  Great Britain by 1850

      1. Produced 2/3 of worldõs coal

      2. Produced over ı of  worldõs iron

   3. Produced more than ı of worldõs 

   cotton cloth

    4. GNP up 350% between 1801 & 1850

Å100% growth between 1780 & 1800

ÅPopulation increased from 9 million 

in 1780 to 21 million in 1851

        5. Per capita income increased almost 

   100% between 1801 and 1851

        6. The economy increased faster than 

    population growth creating higher 

    demand for labor





The Crystal Palace was built for the 1851 international exhibit.  

It was intended to signify Britainõs industrial, economic and 

military power.  

The Crystal Palace



The Crystal Palace was about 1/3 mile long and about 

800,000 square feet inside the structure. 

The Crystal Palace



ÅGreat Exhibition heralded by 
Prince Albert to display Britains 
wealth

ÅGB had organized the first 
industrial fair in 1851 at 
Kensington in London in the 
Crystal Palace, which was made 
especially for the event. 
ïPalace was made of glass and 

steel as a testament to Brit 
engineering superiority.  
ïCovered 19 acres, housing 

100,000 exhibits!
ïEven featured a tree inside, 

symbolic of mans 
domination over nature



Å6 million people 
visited the exhibition 
over a 6 month period 
ï traveling from other 
areas in GB or from 
around the world.  
ÅEngland had indeed 

become the 
workshop, banker 

and trader of the 
world.
ÅProduced half of 

world s coal and 
manufactured goods.

Britain Showing Off



The Crystal Palace (1851)



The Crystal 

Palace 

(1851)









End of an Era



Industrialization of  Europe by 1850

©
2

0
0

3
 W

a
d
s
w

o
rt

h, 
a

 d
iv

is
io

n
 o

f 
T

h
o

m
s
o

n
 L

e
a

rn
in

g
, 
In

c
. 
 T

h
o

m
s
o

n
 L

e
a

rn
in

g
 is

 a
 t
ra

d
e

m
a
rk

 u
s
e

d
 h

e
re

in
 u

n
d

e
r 

lic
e
n

s
e

.



III. Continental Europe began to industrialize     

after 1815

  A. Parts of  the Continent had not been far 

behind Britain in the 1780s

       1. Cottage industry grew in certain areas

       2. Copy of  English industrial techniques 

  B. The Napoleonic Wars hindered 

economic growth on the Continent

  1. Trade disrupted, runaway inflation,  

    and reduced consumer demand

  2. Access to British machinery reduced

 3. By 1815, continental countries further   

    lagged industrially than in 1789
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ÅEuropean nations on the mainland 
yearned to adopt the British 
Miracle

ÅFirst areas on the continent to be 
industrialized: Belgium, France, and 
the German states.  

ÅGenerally, industrialization moved 
west to east, north to south in 
Europe.

ÅAll other areas had to wait until after 
1850, due to a number of troubles

The ñBritish Miracle



ÅDespite achieving population growth, agricultural 
reform, expansion of cottage industries and increased 
foreign trade, continental countries did NOT have all 
the advantages England did and lagged behind.

ïPoor roadways and river tolls hindered 
transportation of raw materials/finished 
products.  

ïGuild control over industries

ïInvestors unwilling to make risky investments

ïFrench revolution/Napoleonic Wars destroyed 
trade networks and decimated the working 
population

Industrialization Struggles 

on Mainland





ÅSeparation of GB from the continent 
eventually put continent at a disadvantage 
in terms of having access to machinery
ïBrits were resistant to sharing their secrets!
ïSome Brits took their know-how to the 

continent 
Åmade a financial killing with their new 

technology
Åexploited the less knowledgeable 

continental industries
ïSome continent dwellers resented British 

snobbery 

British Snobs





C.  After 1815, continental Europe began 

to catch up to Britain industrially

       1. Studied and avoided Britainõs costly 

    mistakes during early industrialization

       2. Industrialism differed in each country

           a. Belgium, Holland, and France 

        began shortly after the Napoleonic 

        Wars

      b. Germany, Austria, and Italy    

        developed in the mid-1800s

      c. Eastern Europe and Russia    

        developed in the late-19th century





      3. Borrowed British technology, hired 

    British engineers, and attracted   

    British capital

       4. Used power of  strong sovereign 

    central governments and banking 

    systems to promote native industry.

           a. Belgium: in 1830s, pioneered the 

        organization of  big corporations 

        with many stockholders.

Å Banks used money to develop 

industries and thus became 

industrial banks.





          b. Banks in France and Germany 

        became important in the 1850s in 

        developing railroads and   

        companies in heavy industries.

Å Crédit Mobilier  of  Paris was 

the most famous

o Helped build railroads all 

over France and Europe





      5. Britain failed to maintain a monopoly 

    on its technical advances

  6. Tariff  policies in continental Europe 

    protected native industries

      a. France enacted high tariffs on 

        British goods

      b. Germany: 1834, the Zollverein 
        was a tariff  on non-German   

        imports to encourage capital   

        investment in German industry

Å Established a free trade zone 

and a single uniform tariff  was 

levied against foreign countries.



D. Most significant result was increased 

production and availability of  

manufactured goods.



Per Capita Levels of  Industrialization, 1750-1913

1750 1800 1830 1860 1880 1900 1913

Britain 10 16 25 64 87 100 115

Belgium 9 10 14 28 43 56 88

United States 4 9 14 21 38 69 126

France 9 9 12 20 28 39 59

Germany 8 8 9 15 25 52 85

Austria-Hung 7 7 8 11 15 23 32

Italy 8 8 8 10 12 17 26

Russia 6 6 7 8 10 15 20

China 8 6 6 4 4 3 3

India 7 6 6 3 2 1 2



Luddites

Ned Ludd

 Mythical forest dweller

Luddites smashed frames 

that made automated 

weaving possible.

Modern Usage:

Anti-technology



Scottish universities 
emphasized science and the 
mechanical arts.

Oxford and Cambridge emphasized 
theology and the humanities.



1705 First experimental steam 

engine invented

1769 James Watt (U. of  Glasgow) 

made the existing steam 

engine (which was being 

used at Scottish universities 

for experiments) more 

efficient.

1770s Steam engine becomes a 

major producer of  power.

A preserved Watt engine at 

Loughborough University

Watt

 

E=m
c2Steam Engine
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The Malthusian Dilemma

Thomas Malthus, 

 Essay on the Principle of  
Population (1798)

Malthus

Malthus
Food supply 
growth is 
arithmetic , but 
population growth 
is geometric.





Population Growth

D. Ricardo, Iron Law of  
Wages

Higher wages will only 

result in population 

growth.  Therefore, 

workers should only be 

paid subsistence wages.






