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I
n the space of a century, Britain went from 
being a predominantly agricultural nation 
to an industrial powerhouse. Mills and 
factories came to dominate the skylines of 
major cities, while advances in science and 

technology enabled the economy to flourish in 
ways that had never been seen before. 

Traditional cottage industries, carried out 
by hand inside family homes, were soon 
made redundant by mass production and 
mechanisation, and village dwellers abandoned 
their rural communities for opportunities in the 
new metropolises. But it wasn’t all good news: 
with rapid industrialisation also came poverty, 
disease and labour exploitation.

In this month’s Essential Guide, we’ll be  
telling the story of Britain’s Industrial Revolution, 
looking beyond the whirring cogs and smoke 
to examine its impact on the lives of ordinary 
people. Guided along the way by historian 
Professor Emma Griffin, we’ll meet the brilliant 
minds behind some of the era’s greatest 
inventions and discover the experiences of the 
workers who made progress possible. Crucially, 
we’ll also reveal how the age of steam triggered 
widespread changes across the globe, and why  
its effects are still felt to this day. 

First, however, we begin with a timeline 
charting some of the key milestones of the  
period – just turn the page to get started.
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BRITAIN’S  
INDUSTRIAL BOOM

Throughout the 18th and 19th centuries, Britain led 
the way in industrialisation, which saw rapid changes 
across both technological and social spheres
WORDS: EMMA SLATTERY WILLIAMS
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F A devastating 
outbreak of 
cholera kills 
more than 

50,000 people 
across Britain. 
The spread of 
the disease is 
much worse 

than previous 
outbreaks due 

to the large 
populations now 

based in the 
industrial cities.

The Luddites – who 
are opposed to 

industrialisation – 
launch their first 
major rebellion 

with riots in Arnold, 
Nottingham. They 

break into factories 
and mills to destroy 
textile machinery, 
which they see as 
a threat to their 

livelihoods. 

G Edmund 
Cartwright 
patents the 
power loom, 
mechanising 
the weaving 

process.

By the turn of 
the century, 

around 85 per 
cent of England’s 
population live in 
large towns and 

cities – compared 
to some 15 per cent 

in the mid-18th 
century – many in 

overcrowded slums.

E With Europe 
now embroiled 
in World War I, 

Britain’s run as the 
leading industrial 
power comes to 
an end as other 

countries greatly 
intensify their own 

industries. d

The Combination 
Acts are passed, 
prohibiting trade 

unionist activity and 
sentencing workers 

calling for better 
pay or lower hours 

to jail or hard labour. 
The laws are later 
repealed in 1824 

and 1825 following 
discontent and 

violence.

E Engineer Richard 
Trevithick tests the 
world’s first railway 
steam locomotive.

The exhaust pump 
is introduced by 
John Buddle to 

take stale air out of 
mines. Concerned 
with underground 

safety, he is a 
founding member 
of the Society for 

the Prevention  
of Accidents in 

Coal Mines.

H The need for water wheels to power 
machines is reduced after Scottish 

inventor James Watt (below) introduces 
a ‘sun and planet gear’ to his 
existing steam engine, to 
generate rotary motion. 
Watt and his partner 
Matthew Boulton’s 
design is the most 

efficient steam engine to 
date; based on Thomas 
Newcomen’s invention 

of 1712, they have 
been selling them 

since 1776.

F Two designs 
of miner’s safety 
lamp (pictured) 

are independently 
developed by 

Humphry Davy and 
George Stephenson 
so that miners can 
have light without 

risking an explosion 
from the methane 

gas in the pits. 

H James Hargreaves creates the ‘spinning 
jenny’, a hand-powered machine capable 

of spinning eight threads of cotton 
or wool at once – a huge step in the 

industrialisation of the textile industry.

The so-called 
‘father of the 

factory system’, 
Richard Arkwright, 
patents his spinning 
frame. The water-
powered machine 
makes it possible 
to mass produce 
cotton yarn and 
does not require 
skilled workers.

H Arkwright 
opens the world’s 

first water-
powered cotton 
mill in Cromford, 
Derbyshire. Soon, 
similar mills and 

factories are being 
built across Britain.

F Samuel Crompton 
combines spinning 

and weaving in 
one machine – the 

spinning mule.

The Bridgewater 
Canal opens, 
connecting 

Manchester to coal 
mines in Worsley. 
A remarkable feat 
of engineering – as 

the first canal in 
Britain not built 
on an existing 

waterway – it helps 
spark a period 

known as ‘canal 
mania’, with intense 
construction across 
England and Wales.

H The Ten 
Hours Act 
limits the 

working day 
for women 

and children 
to 10 hours.

A royal commission 
investigating 

working conditions 
in mines and 

factories issues 
The First Report 
of the Children’s 

Employment 
Commission. Public 
outcry leads to the 
Mines and Collieries 
Act, forbidding all 
women and under 
10s from working 

underground. 

Another Factories 
Act demands 
all hazardous 
machinery be 
fenced off and  

states that  
children  

must not clean  
any machine  

in motion. 

The Cotton Mills 
and Factories 

Act attempts to 
regulate child 

labour in the cotton 
industry, banning 

the employment of 
children under nine 
and limiting those 

under 16 to 12 hours 
a day. The law isn’t 

widely enforced 
and magistrates 

often side with the 
factory owners.

H The Poor Law establishes workhouses 
for the poor and destitute.

The Stockton and 
Darlington Railway 
opens as Britain’s 
first steam-hauled 
passenger railway. 
As the power and 
speed of steam 

engines improves, 
the expansion of 
railway networks 
accelerates – by 

1844, there  
will be over 2,210 

miles of track  
across Britain.

G John Kay invents 
the ‘flying shuttle’, 
speeding up the 
weaving process 

and making looms 
more automated.

The ban on 
employing children 

under nine is 
extended to the 

whole textile 
industry with the 
Factory Act. The 
legislation also 
ensures that all 
children under 
13 years of age 

receive two hours 
of education  

per day.
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H The first inter-city rail line opens, 
designed and built by George 

Stephenson. It offers easy access 
for the landlocked industrial city of 

Manchester to the ports of Liverpool, 
with goods flowing between the two 

cities. With his son Robert, Stephenson 
also develops the steam locomotive, 

the Rocket.
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FEATURE NAME HERE

Q: What was the 
Industrial Revolution?

A: I always preface the answer to this 
question by saying that historians aren’t 
entirely in agreement about what the 
Industrial Revolution was, so this is my 
interpretation. 

Prior to the Industrial Revolution, 
everything in a person’s life and all their 
basic needs came from the land in some 
way: the houses in which they lived, 
the food they ate, the clothes they wore. 
Industrialisation was the process that 
moved us away from this very intimate 
connection between our needs and the 

seasons and the land. It was the switch 
where we stopped being dependent on 
our immediate environment and started 
to consume in a completely different way, 
and also got the things we needed in a 
completely different way. 

Q: When was Britain’s 
Industrial Revolution?

A: Industrialisation was a long,  
drawn-out process, particularly in 
Britain, because there was no template. 
And crucially, nobody knew they were 
industrialising at the time – even the 
language associated with the Industrial 

EVERYTHING YOU  
WANTED TO KNOW ABOUT  

THE INDUSTRIAL REVOLUTION
Professor Emma Griffin answers key questions about a 

period of immense social and economic change in Britain 

INDUSTRIAL REVOLUTION Q&A

Revolution came later. But by the late 
18th century, Britain was starting to 
look quite different to other parts of the 
world, in that machines were being used 
to do a lot of the making, and things 
were beginning to be made that weren’t 
local. Cloth, for example, was now being 
produced by machines using raw cotton 
fibres imported from overseas. 

However, for me, industrialisation 
really took off when steam engines were 
used to power the economy, doing the 
work that was previously performed by 
humans and animals or by using wind 
and water power. And you can date that 
quite accurately. In Britain, steam engines 
started to spread through transport and 
industry in the 1820s and the 1830s. So, 
although the 18th-century origins of 
industrialisation are important, for me 
the Industrial Revolution is really a 19th-
century phenomenon.

Q: Why was Britain ahead of
other countries when it came 
to industrialising?

A: One of the things that helped Britain 
was that it had a lot of coal. Many other 
countries also had a lot of coal, though, 
so the real question to ask is this: why 
was Britain so forward in getting the 
coal out of the ground and then using it 
to do useful things for us? Many of the 
inventions of the Industrial Revolution 
were rooted in the cotton industry, 
particularly the spinning element of 
that, which was traditionally done by 
hand. Gradually, the machines get bigger 
and bigger, and eventually we end up 
with these huge factories of spinning 
machines powered by steam engines. But 
it’s very difficult to be completely clear as 
to why it happened in Britain at the time 
that it did. 

For me, the point is that masses of 
effort is needed to make that transition 
from small domestic spinning wheel 
to large factory, and loads of new 
technology is needed to do it. But you 
also need workers to work in these new 
factories; you need lots of cash running 
around your economy so that people can 
build prototypes, experiment and fail; 
you need banks to lend you the money, 
and so on. So in many industries, not just 

in cotton, what you start to see is that 
the British economy in the 18th century 
was actually already very sophisticated. 
And that was quite different to places 
like India and China at this time, which, 
despite having really big populations, did 
not have very developed economies. 

It’s difficult, then, to say what the silver 
bullet was for Britain. The reality is that it 
was a very, very long process and a lot of 
groundwork had to be laid down before 
industrialisation really took off. 

Q: Whose lives were 
most changed by the 
Industrial Revolution?

A: Your life would have changed much 
more acutely if you were living in an 
area that was close to the heart of the 
Industrial Revolution: Manchester, 
Lancashire, Newcastle and in the 
Scottish Lowlands near Glasgow. You 
would have also been affected if you 
were living near the coalfields, where 
new factories were emerging.

But what I think is very interesting 
is the way it affected men and women’s 
lives. Before industrialisation, many 
people struggled to make a living, and 
the household worked as a unit. Men 
typically worked for wages and women 
usually did the domestic work and food 
preparation. In a time before ready meals 
and refrigeration, work in the home 
was very laborious and time consuming 
and was therefore seen as being of 

Bobbin winder girls pictured with 
their foreman at a mill in Radcliffe, 

Lancashire, c1915. Textile manufacture 
dominated northwest England 

throughout the Industrial Revolution

Thousands of families 
abandoned agricultural 
work to seek new jobs in 
mines, mills and factories

Textile workers operate spinning mules while a child (far right) sweeps 
beneath the threads in an image from c1830

Work that had formerly been carried out at home using small, domestic 
spinning wheels could now be replicated in factories on a much larger scale

“THE INDUSTRIAL
REVOLUTION WAS THE

SWITCH WHEN WE STOPPED
BEING DEPENDENT ON OUR
IMMEDIATE ENVIRONMENT”

Britain’s natural abundance 
of coal gave it a major 

advantage when it came to 
industrialisation – but it 

also boasted a more 
advanced economy than 

other coal-rich nations
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INDUSTRIAL REVOLUTION Q&A

high value. And because wages were 
low, there was an equivalence between 
domestic work and wage work, and the 
feeling that everyone was doing what 
they needed to do to survive. 

One of the consequences of 
industrialisation, however, was the 
advent of well-paid waged work, 
particularly for men, which had the 
potential to upset the family unit. The 
man of the house could now earn 
something that was of much more value 
than perhaps their wife could provide, 
and as time went on, gas, electricity 
and water could be also piped directly 
into the home. As such, domestic work 
became devalued. 

So, for me, one of the really significant 
changes was that families could become 
much more hierarchical, and there was 
far more of a diversity of experience 
among working people than there had 
been before. Society became more 
unequal, with some working people able 
to do well and become quite successful, 
and others completely left behind.

Q: How did wages vary 
across the different roles?

A: It varied across Britain, of course, but 
in the early 19th century, a typical weekly 
wage for a rural worker might be around 
10–11 shillings. A coal miner might easily 
be able to earn double that. One of the 
main differences, though, aside from 
the headline rate of pay, is that some of 
this new well-paid work was available 
for women in factories. And that was a 
real novelty. It was usually only available 
to childless women, so that did limit 
numbers significantly, but a woman 
working in a factory might be on 12–13 
shillings a week, and there are examples 
of working women earning a wage 
greater than their father had ever earned. 

Another important thing to note 
is the sheer amount of work that 
industrialisation created. Where 
previously, there might have not been 
enough work to go around a village 
(and people were grateful for what they 
managed to get), there were now jobs 

in abundance. If you didn’t like the way 
you were being treated, you could just 
walk out and find work elsewhere. So the 
balance of power between worker and 
employer was really upended. 

Q: What were workers’
conditions like during the
Industrial Revolution?

A: Conditions in the workplace were 
horrific: the hours were very long and 
there was no concept of health and 
safety. Machines weren’t fenced in, 
and if someone did suffer an injury at 
work, they would usually be blamed 
for being careless. And it was the same 
on the railways and in the mines – very 
dangerous working conditions. But it 
was at that moment, with this kind of 
modern industrial work, that workers 
started to unionise and campaign for 
their rights. 

Q: How prevalent was
resistance to industrialisation
from workers?

 
A: There wasn’t actually a lot of resistance 
from workers. There are well-known cases 
like the Luddites [bands of English workers 

in the early 19th century who destroyed 
machinery, believing that industrialisation 
was threatening their livelihoods], but 
the jobs that involved machines tended to 
pay higher wages. So you often find that 
workers were initially happy to leave their 
lower-paid jobs and move to these new 
areas, but once they were there that’s when 
they started to become agitators. They 
weren’t resisting factories and the idea of 
mechanisation itself; it was the appalling 
working conditions that led them to 
advocate for change.

There’s very little evidence, though, 
of workers returning to their rural jobs 
after leaving them for industrial work; 
they almost never went back. However 
unpalatable the city work was, there 
was something about it that was more 
attractive than the rural work.

Q: How was the Industrial
Revolution portrayed in the art
and literature of the period?

A: I often look at sources and records 
that have been written by working-class 
people who worked inside the factories, 
and they tend to be quite positive about 
their experiences. At the same time, most 
of the people who were producing art, 

literature and poetry were not the people 
working in the factories – they were the 
educated, middle-class elite. 

So, a very different version of the 
Industrial Revolution emerges from 
those kinds of records. Artists, poets and 
writers tended to be very doubtful and 
sceptical about industrialisation. They 
viewed it as a dangerous development 
and were particularly concerned about 
the squalor of the cities, the smoke, and 
the possible dehumanisation that might 
come from working to the rhythm of the 
machine rather than the natural cycles of 
the planet.

Q: What, for you, is the most 
common misconception about 
the Industrial Revolution?

A: That the Industrial Revolution was 
a bad thing. For some reason, we, 
as a society, hold on to the idea that 
industrialisation was bad, that it was 
dislocating, and that it was particularly 
damaging for the workers. There is some 
truth to that, of course. There were some 
people for whom it was very bad; for 
children of five or six working very long 
hours every day, for example. I don’t 
want to sugar-coat that aspect of it, but 

ABOVE LEFT: Coal 
mines were dangerous 
places to work, with 
fatal explosions all too 
common. Discontent 
over lacklustre safety 
measures was a key 
reason workers began 
to unionise as the 19th 
century progressed

ABOVE RIGHT: 
Although bands of 
‘Luddites’ famously 
destroyed machinery  
in protest against 
mechanisation, most 
workers were happy to 
take on factory jobs, as 
they were better paid

ABOVE: The period 
provided rich source 
material for artists such 
as JMW Turner, whose 
Rain, Steam and Speed 
– The Great Western 
Railway (1844) shows 
new technology 
literally hurtling 
forwards towards the 
viewer

RIGHT: William 
Blake’s 1794 poem, 
The Chimney 
Sweeper, decries 
child labour and the 
conditions faced by 
young workers

I don’t believe it was bad for all poor 
working people. It was a time of winners 
and losers – and some of those winners 
were the working people themselves. d
INTERVIEW: ELLIE CAWTHORNE
WORDS: CHARLOTTE HODGMAN

“IF YOU DIDN'T LIKE THE WAY YOU WERE BEING
TREATED, YOU COULD JUST WALK OUT AND
FIND WORK ELSEWHERE. THE BALANCE OF

POWER WAS UPENDED”

EMMA GRIFFIN is a professor of 
modern British history at the University 
of East Anglia. She is the author of 
five books, including Bread Winner: 
An Intimate History of the Victorian 
Economy (Yale University Press, 2020)
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W
hen we boil the kettle 
in the morning, 
drive in our internal 
combustion engines 
along tarmacked 

roads, sit in our heated homes or offices, 
and turn on our computers – giving us 
instant access to a highly networked 
world – we are doing things made 
possible by the wave of industrialisation 
that swept Britain from the mid-18th 
century. The fall of the Roman empire, 
the Reformation, and the Renaissance 
have all been put forward as some of the 
major turning points in human history. 
While unquestionably true, in terms of 
transforming the way that billions of 
humans experience life today, surely none 
can match the Industrial Revolution. 

There is a saying that the past is a 
foreign country. If that’s the case, Britain 
before the Industrial Revolution would 
have been on the other side of a vast and 
distant ocean. But what did life look like 
on the other side of that ocean? What 
powered the nation’s economy, and how 
did people put food on the table in the 
centuries before mass industrialisation?

For the vast majority of the residents of 
the British Isles, the one and only source 
of their food was the land on which they 
lived. Today, more than four out of five 
Britons have set up home in a city. Back 
in the 16th century, as many as nine out 
of 10 lived in rural communities, often 
growing crops and tending livestock to 
feed themselves and their families, not 
to trade or sell. Few travelled beyond the 
villages in which they lived.

MOUTHS TO FEED
In the late medieval period, many of 
these villages were divided up equitably, 
with all members of the community 
entitled to farm the best land. Then in 
the Tudor period, cracks began to appear 
in this system as wealthier farmers 
increasingly bought up large tracts 
of land and barred anyone else from 
accessing them. Life was tough enough 
for subsistence farmers in pre-industrial 
Britain. For many, the enclosure of land, 
as this practice was called, made it more 
precarious still. 

Never was it more precarious than the 
16th century, a period that witnessed 

crippling waves of poverty. Between  
1500 and 1650, the population of England 
more than doubled from 2.5 million 
to 5.6 million. That equated to a lot 
more mouths to feed, and the country’s 
agricultural economy simply couldn’t 
keep up. Grain prices rose far faster 
than average wages, and for thousands 
of people the prospect of starvation was 
nothing more than a poor harvest away.

So when those poor harvests duly 
hit – most notably from 1594–97 – the 

BEFORE THE REVOLUTION
Industrialisation changed the very fabric of British society, 

transforming small-scale textiles into big business 

PRE-INDUSTRIAL BRITAIN

suffering was almost unimaginable. 
Parish registers from the time paint  
a bleak picture of what the poorest in 
society endured in these barren years. 
The register for Kendal in Westmorland 
suggests that around 50 parishioners 
were buried in December in 1596 – 
compared with a monthly average of 
just 20 in 1595. Yet the worst was still 
to come: in March 1597, the death toll 
reached 70.

In the face of such deprivation, it 
wasn’t long before society’s fabric began 
to fray. In September 1596, Edward 
Hext, a justice of the peace in Somerset, 
reported a spate of thefts, mostly carried 
out by vagrants. He complained that 
there had been food riots, with rioters 
declaring that “they must not starve, they 
will not starve”. Class hatred was also 
beginning to take hold, he wrote, with 
the poor declaring that “the rich men 
have gotten all into their hands and will 
starve the poor”.

COTTAGE INDUSTRIES
But the pre-industrial period wasn’t just 
a story of hardship and hunger, of plague 
and penury. Though England may not 
yet have been an industrial powerhouse, 
it was certainly an exporting one. And 
the product that overseas consumers 
craved most was wool. The trade was a 
cornerstone of the Tudor economy – and 
this was reflected in the number of sheep 
that populated its countryside. In fact, 
so large did the nation’s flocks grow (Sir 
Henry Fermor of Norfolk is reported as 
owning 15,500 sheep when he died in 
1521) that the government attempted to 
place size limits on them.

By the time Sir Henry breathed his 
last, the wool trade had spawned another 
lucrative industry: cloth making. This 
saw raw wool being weaved at home and 
exported as cloth. Now, villages were 
bustling with spinsters spinning wool 
into yarn, and websters operating small 
hand looms in their own cottages.

Cloth making was a success story 
economically, and it wasn’t the only one. 
Pre-industrial Britain was a patchwork  

of these thriving ‘cottage industries’, with 
different regions specialising in different 
products: from metal production in the 
Midlands to coal mining in the North 
East. In the cities, artisans and craftsmen 
employed apprentices.

Though these were often small 
and domestic operations, they were 
increasingly driven by wide-scale, 
international factors – one of which 
was colonialism. The establishment of 
colonies in the Americas opened up new 
market goods with consumers buying 
up everything from pickled pork to 
wheelbarrows. Meanwhile, the growing 
taste of domestic consumers for products 
such as sugar and tobacco, which were 
invariably harvested in the colonies by 
enslaved people, lined the pockets of 
merchants operating in booming ports 
such as Liverpool and Bristol.

By the mid-18th century, this 
consumer revolution had persuaded 
a new wave of entrepreneurs to 
throw caution to the wind, scale-up 

operations on a huge scale and invest in 
factories. As they did so, a posse of new 
technologies arrived on the scene that 
would transform the production process. 
In 1769, Richard Arkwright invented a 
spinning frame, which soon meant that 
thread could be produced at a volume 
almost unthinkable a few years before. 
A decade later, James Watt and Matthew 
Boulton revealed to the world a steam 
engine that could efficiently power 
factory machinery.

By the end of the 18th century, new 
roads and canals had made the cost of 
transporting goods and people cheaper 
than ever before. The following century, 
the rise of the railways – fuelled to a large 
extent by the riches of empire – linked 
the country’s ports, towns and rapidly 
growing metropolises. The industrial age 
had well and truly arrived. d
WORDS: SPENCER MIZEN

ABOVE: Before the 
Industrial Revolution, 
people tended their 
own crops to survive

BELOW: The economy 
in Tudor times relied 
on a thriving sheep 
population for wool

TOP LEFT: A woodcut  
of a cloth-making shop 
– a lucrative business 
in the 16th century 

ABOVE: Making textiles 
before the revolution 
involved spinning by 
hand in the home, in 
what were called 
cottage industries 

ABOVE RIGHT: A range 
of new commercial 
opportunities emerged 
thanks to goods being 
shipped to and from 
the colonies

FULL OF WOOLIn the Tudor economy of the  
mid-16th century, England and 

Wales produced approximately 
50,000 sacks of wool per year, 

half of which was exported overseas. This roughly equates to more than  10.7 million sheep.“THE GROWING TASTE OF
DOMESTIC CONSUMERS FOR
PRODUCTS SUCH AS SUGAR

AND TOBACCO LINED THE
POCKETS OF MERCHANTS”
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One of the most recognisable figures of the 
Industrial Revolution, Isambard Kingdom 
Brunel (1806–59) was a prolific engineer 
who created everything from bridges and 
ships to railways. 

Born in Portsmouth, Brunel began his 
career during the 1820s, when he assisted 
his father, Marc, during the construction of 
the Thames Tunnel – the world’s first tunnel 
to be built underneath a navigable river. In 
1831, he won a contest to design a bridge 
over Bristol’s Avon Gorge (see page 40), 
before embarking on a project to connect 

Textile manufacture was one of the main forces behind 
the Industrial Revolution, evolving from a modest 
cottage industry into a multi-million-pound behemoth. 
One of the key figures behind this shift was Lancashire-
born loom weaver James Hargreaves (c1720–78), 
who, in 1770, patented a device known as the spinning 
jenny. Unlike traditional spinning wheels, Hargreaves’ 
contraption boasted several vertical (as opposed to 
horizontal) spindles, allowing multiple threads of cotton 
to be spun at the same time. Although not as effective as 
Richard Arkwright’s water frame (see page 41), Samuel 
Crompton would later combine both 
inventions to create the powerful 
spinning mule, which would be a 
mainstay in factories until the 20th 
century.

Thinking about the early origins of computer 
programming probably conjures up images of Alan 
Turing and his codebreaking team at Bletchley Park 
during World War II. However, its origins actually 
stretch back to the early 19th century, and the work 
of pioneering mathematician Ada Lovelace (1815–
52). The daughter of famed poet Lord Byron and 
Annabelle Milbanke, Lovelace received private tuition 
in mathematics as a child (exceptionally rare for a 
girl), and became something of a prodigy. 

At the age of 17, Lovelace crossed paths with 
scientist Charles Babbage, who was attempting to 
build an ‘Analytical Engine’ to carry out complex 
mathematical calculations. Recognising the potential, 
she wrote extensive notes outlining the possibilities 
of Babbage’s creation, which are now viewed as 
being the first comprehensive comment on computer 
programming. Indeed, Babbage was so impressed 
with her mathematical prowess that he gave her 
the moniker ‘the Enchantress of Numbers’. 

Sadly, Lovelace died aged 36 from cancer, and 
was buried next to the father she hardly knew, 

who had died at the same age. 

The world’s very first railway journey, of around 10 miles, took 
place in south Wales in 1804, masterminded by engineer Richard 
Trevithick (1771–1833). The Cornishman had previously developed 
a series of high-pressure road engines, and was invited to Samuel 
Homfray’s ironworks at Penydarren to see whether he could create 
a rail-mounted version. Trevithick was ultimately successful in 
his endeavours, and the ensuing journey saw his experimental 
locomotive haul 10 tonnes of iron and 70 men on wagons. Within a 
century, railways had been built all over the world, with trains able to 

reach speeds of more than 60mph – a far cry from 
the horseback gallop of the past. Sadly, Trevithick 

was not very business minded, and died penniless.

TOP 11 INVENTORS OF  
THE INDUSTRIAL REVOLUTION

The Industrial Revolution was a time of discovery and 
innovation – and these 11 great minds helped lead the way

TOP 11 INVENTORS

“BABBAGE GAVE 
HER THE MONIKER ‘THE ENCHANTRESS 

OF NUMBERS’”

London and Bristol by rail. Completed in 
1841, Brunel’s Great Western Railway not only 
boasted 116 miles of track, but numerous 
bridges, viaducts, and the iconic Paddington 
and Bristol Temple Meads railway stations. 

Brunel also saw the maritime potential  
of steam technology, designing the  
SS Great Western (1838), the world’s 
first steamship to be used for 
transatlantic travel, as well as the SS 
Great Britain (launched in 1843), the 
world’s first iron-hulled, propeller-
driven steamship.

Brunel’s SS Great Eastern 
(left) was by far the 

largest ship in the world 
when it was launched in 
1858, measuring more 

than 200 metres in length

The name ‘jenny’  
comes from the English  
slang term for an engine

A lover of mathematics 
from a young age, Ada 
used her skills to beat 
the odds in games of 
chance, but racked up 
huge gambling debts

Trevithick’s first rail 
locomotive was tested on 
an existing tramway used 
by horse-drawn carts

Isambard Kingdom Brunel
BEST KNOWN FOR: Great Western Railway, SS Great Britain

James Hargreaves
KNOWN FOR: Spinning jenny

Ada Lovelace
KNOWN FOR: Computer programming

Richard Trevithick 
KNOWN FOR: Steam locomotive
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Henrietta Vansittart (1833–83) is regarded as being one 
of Britain’s first female inventors. Her late father, James 
Lowe, had patented a stern-mounted marine propeller 
in 1838, but Henrietta significantly improved the design, 

using curved rather than straight blades. 
The resulting Lowe-Vansittart propeller, 

itself patented in 1868, would end up 
being used on many famous ships, 
notably the RMS Lusitania, enabling 

them to travel at faster speeds 
while using less fuel. Henrietta won 
numerous awards for her invention, 

and, according to an obituary 
in the Association of Foreman 
Engineers and Draughtsmen’s 
journal, was the first woman 
to write, illustrate and read 
a scientific paper in front 
of a scientific institution, 
presenting her work  
to members of that 

association in 1876.

Some of Britain’s most well-known bridges, 
though designed by men, may not have existed 
were it not for a woman named Sarah Guppy 
(1770–1852). Born in Birmingham, Guppy settled 
in Bristol and took out numerous patents. One 
such invention, a system to keep barnacles off 
ships, earned her a lucrative contract with the 
Admiralty and between £20,000–£40,000. 
However, it is Guppy’s work on bridges that has 
garnered her the most attention, patenting a 
design in 1811 for a type of suspension bridge 
mounted on chains. 

Although Guppy’s rumoured influence 
on Isambard Kingdom Brunel’s design for 
the Clifton Suspension Bridge (completed in 
1864) has most likely been overstated, she 
certainly does deserve credit for aspects of 
Thomas Telford’s Menai Bridge (1826), which 
connects Anglesey to the Welsh mainland.

Along with developments in manufacture and 
transport, the Industrial Revolution also led to 
new breakthroughs in communication. Whereas 
the postal service had previously been the only 
option when it came to conveying messages 
over long distances, this changed in 1837, when 
William Fothergill Cooke (1806–79) and Charles 
Wheatstone (1802–75) joined forces to create 
their commercial telegraph system, eventually 
forming their Electric Telegraph Company 
in 1846. The system enabled stations to 
tap out short messages using a series 
of buttons, which would be transmitted 
through underground wires as electrical 
signals. The messages would then be 
displayed at the receiving end by means 
of rotating needles, which pointed to 
letters of the alphabet on a board. 

In 1845, the invention gained 
national attention when it 
was used in the capture 
of John Tawell, who had 
murdered his mistress 
near Slough and 
attempted to escape 
by train. Using a newly 
installed telegraph 
system, local police 
sent a description of 
Tawell to Paddington 
station, where he was 
apprehended.

Born into a large family, Richard Arkwright (1732–92) 
was determined to escape the poverty he had grown 
up in and make his fortune. While running a wig 
company in his native Lancashire, Arkwright also 
became interested in textile manufacture, and set 
about building a mechanical spinning machine that 
could create tough yarn, with minimal physical labour 
required. After enlisting the help of a clockmaker 
named John Kay, he came to realise that water power 
– rather than horse power – was the way forward, and 
developed a spinning frame that could be driven by 
water wheels. These could be operated by unskilled 
workers, and spin huge quantities of yarn quicker 
than anyone was capable of doing manually. 

But possibly just as revolutionary as the 
water frame was Arkwright’s factory system. 
After building his first water-powered 
cotton mill at Cromford, Derbyshire, in 
1771, the industrialist’s mobilisation of a 
large workforce, employed around the 
clock on long and gruelling shifts, would 
soon be replicated elsewhere. d 
WORDS: EMMA SLATTERY WILLIAMS

In 1812, a young Michael Faraday (1791–1867) was offered a ticket 
to attend series of lectures by Sir Humphry Davy – inventor of the 
mining safety lamp. Despite having little formal education, Faraday 
was fascinated by the lectures, and sent Davy a bound copy of 
his meticulous notes. Impressed by the young man’s work, Davy 
secured Faraday a job as an assistant at the Royal Institution, 

where he learned the principles of 
chemistry and rose to become 
the director of its laboratory 
in 1825. But it was Faraday’s 
experiments with electricity 
that made him a household 
name. In 1831, 10 years after 
developing the world’s first 
electric motor, he demonstrated 
that it was possible to produce 

an electric current by 
passing a magnet through 
a coil of copper wire – a 

phenomenon known as 
electromagnetic induction. 
This discovery paved the 
way for the first electric 
generators, which would 
ultimately change the world. 

TOP 11 INVENTORS

The world’s first practical steam engine 
was invented by Thomas Newcomen, who 
designed a device in 1712 for pumping water 
out of coal mines. However, the man to 
recognise the full potential of steam power 
was Scotsman James Watt (1736–1819), who 
adapted and enhanced Newcomen’s engine 
by adding a separate condensing chamber. 

Together with his business partner, 
Matthew Boulton, Watt began manufacturing 
the engines on a massive scale, and soon, 
they were being installed in mines, mills, 
canals and waterworks all across the country, 
helping to drive the Industrial Revolution. 
The inventor was made a fellow of the Royal 
Society in 1785, and the watt – the standard 
measure of electrical power – was later 
named in his honour.

Watt’s powerful steam 
engines were used to drive 
factory machinery

Although they didn’t invent 
electric telegraphy, Cooke 

(left) and Wheatstone 
(right) developed the first 

commercially viable system

Henrietta Vansittart  
BEST KNOWN FOR: Lowe-Vansittart propeller

Sarah Guppy 
BEST KNOWN FOR: Bridge designs

William Fothergill Cooke 
and Charles Wheatstone 
BEST KNOWN FOR: Commercial telegraph system

Richard Arkwright  
BEST KNOWN FOR: Water frame

Michael Faraday 
BEST KNOWN FOR: Electric generator

James Watt
BEST KNOWN FOR: Watt engine

Sarah Guppy was the first 
woman to receive a patent 

for a bridge design

Michael Faraday began his career 
as a chemist, but his greatest 

discoveries resulted from his work 
on electricity and magnetism

Vansittart as depicted 
on the cover of an 
1882 pamphlet in 
which she told the 
story of her 
propeller’s creation

“ARKWRIGHT CAMETO REALISE THAT WATERPOWER WAS THE WAY
FORWARD”Arkwright also created  

a rotary carding engine 
that untangled and 

cleaned cotton fibres 
before they were spun
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T
he Industrial Revolution 
caused a dramatic shift in 
women’s roles in society. 
Before industrialisation, the 
household would have been 

the centre of production, and women’s 
work largely confined to the domestic 
sphere, but no less physical for it. Tasks 
such as fetching water, and tending 
livestock would have kept women as busy 
as clothing and feeding a family, while 
many also took other work into their 
home such as hand-spinning or weaving. 
Cottage industry, as it was called, didn’t 
entirely end with the arrival of large-
scale manufacturing, but the advent of 
machinery had an irreversible impact on 
women’s lives.

As machines replaced individual labour 
and burgeoning industries needed coal, 
women became part of the growing 
working classes that laboured in mines 
and mills. In the late 18th century, many 
families would seek employment together, 
with husband, wife and children all 
working at the same factory or pit, while 
for many single women, taking a job 
outside the home offered the chance of 
greater independence.

But women were seen as less physically 
strong and skilled than men and were paid 
less. Many employers were quick to exploit 

this cheaper option, and soon, 
tasks such as printing and working 
at spinning machines that didn’t 
require as much strength and were easy 
to learn, became seen as ‘women’s labour’.

WORK-LIFE IMBALANCE
Despite the disparity in pay, the 
conditions in many factories were no 
less dangerous for women. They could 
work as many as 80 hours in a week, 
were offered few breaks, and often 
served inedible food. In 1832, 23-year-
old Elizabeth Bentley was interviewed 
by a parliamentary investigation into 
conditions for textile workers. She 
described working in the card room of 
a flax mill near Leeds. “It was so dusty, 
the dust got up my lungs, and the work 
was so hard... I got so bad in health, that 
when I pulled the baskets down, I pulled 
my bones out of their places."

As well as the long hours and physical 
demands of factory labour, the domestic 
roles traditionally viewed as women’s 
work continued – unpaid. Tasks such 
as cooking, cleaning and childcare 
still needed to be carried out. Perhaps 
unsurprisingly, few employers were 
understanding. Bentley described a 
practice known as ‘quartering’: “If we 
were a quarter of an hour too late, they 

would take off half an hour; we only got 
a penny an hour, and they would take a 
halfpenny more.”

Another common role was in the 
mines of Lancashire and Yorkshire, 
where women laboured underground 
alongside men in physically demanding 
roles until the mid-19th century.

Isabel Wilson, a 38-year-old coal 
putter (someone who pushed tubs of 
coal from the coal face to the pit eye) 
was interviewed as part of Lord Ashley’s 
Mines Commission of 1842. She told 
how the dual roles of having children 
and producing for a family came with 
immense hardship. “When women have 

children thick [fast] they are compelled 
to take them down early. I have been 

married 19 years and have had 10 
bairns; seven are in life,” she said. 
One job carrying coals “caused 
me to miscarry five times from 
the strains, and was gai ill after 
each. Putting is no so oppressive; 

last child was born on Saturday 
morning, and I was at work on the 

Friday night.”
But jarringly, it was not such 

testimony in Lord Ashley’s report that 
caused the most public outcry. Pushing 
carts underground was hot work, and 
both young men and women would strip 
to the trousers in efforts to keep cool. 
One small detail in the report noted 
that some women were working topless 
alongside men. Outrage in the press 
fuelled a belief that mining girls were 
being corrupted by their surroundings, 
and making bad wives and mothers. It 
was of no matter that the investigators 
found just one pit where females worked 
without tops (the Hopwood pit at 
Barnsley, which was labelled “a nursery 
for juvenile vice”). It wasn’t long before 
the Mines and Collieries Act of 1842 had 
banned women from underground work 
to protect their health and morals.

But ultimately, as legislation forced 
more women away from the workplace 
for better or worse, ideas of gender 
evolved to match this new dynamic; 
men who went out to work were seen as 
breadwinners and providers, and by the 
mid-19th century the female ideal had 
become that of mother, moral guardian 
and homemaker. d
WORDS: ELINOR EVANS

FROM FAMILY TO FACTORY
The Industrial Revolution saw thousands of women enter the 
workplace alongside men – but it was far from emancipatory

FEMALE LABOUR

ABOVE: Even when 
women downed  
tools, they were still 
expected to look after 
their children and act  
as homemakers – with 
no additional financial 
support from the state

TOP: A late 19th-
century image shows  
a group of ‘pit lasses’, 
employed to work at 
the surface of coal 
mine. An earlier law 
had explicitly banned 
women from working 
below ground
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C
hild labour was an essential 
raw material for the success 
of the Industrial Revolution, 
a key component of the 
growing prosperity of the 

age’s entrepreneurs. The workforce was 
cheap – or free, in the case of orphans 
and children from poor families offered 
so-called ‘parish apprenticeships’ – and 
emotionally malleable. And it was in 
shockingly high supply. By 1821, almost 
half of Britain’s labour force was below 
the age of 20.

Before industrialisation, any children 
who were employed were mostly 
engaged in agriculture, usually in roles 
that didn’t require particular strength 
or serious physical effort; bird-scaring 
was a common vocation. However, come 

the Industrial Revolution, the demands 
on this junior workforce became much 
higher. As historian Emma Griffin notes 
in her book Liberty’s Dawn: A People’s 
History of the Industrial Revolution, 
it was open season: “Early industrial 
Britain was a booming economy with an 
insatiable appetite for strong backs and 
nimble fingers.”

There were clear benefits to employing 
children in the smoky factories and 
dark satanic mills of the Industrial 
Revolution. In the textile mills, children 
were small enough to squeeze under 
the moving machinery in order to 
keep it clean from dirt and grime. 
Those employed underground in coal 
pits might be utilised in tunnels and 
shafts that no adults could fit through, 

operating ventilation doors in pitch-black 
darkness. Similarly, other children might 
find their size capitalised upon when it 
came to chimney sweeping, being sent 
into narrow spaces as ‘climbing boys’, 
a pursuit often carried out naked as 
the pockets of their uniforms would fill 
with soot, making their passage, already 
awkward, much more difficult.

RISKING LIFE AND LIMB
The average age of a child worker in 
the pre-industrial era was around 10, 
although this varied widely between 
regions. In order to keep up with the 
demands of the new heavy industries, 
the working age significantly lowered 
when the factories and mills opened. The 
opportunities were welcomed by factory 
owners and hard-up families alike; at 

CHILDREN  
OF THE REVOLUTION
Britain’s mills and mines were only 
too willing to exploit the labour of 
the youngest members of society

CHILD LABOUR

ABOVE: An 1848 
illustration depicts  
a young boy helping  
a woman haul a sack  
of coal through a mine 
shaft. Children were 
often made to work 
inside confined spaces 
due to their small size

TOP: An engraving 
shows workers inside 
the carding room of  
a textile mill, c1835. 
Despite the bright and 
breezy appearance of 
this scene, mills were 
far from glamorous
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the time, a third of families defined as 
poor didn’t have a main breadwinner. 
As Emma Griffin observes, “many 
working parents, who remembered the 
gnawing hunger of their own childhood 
only too well, grasped eagerly at these 
opportunities. The outcome? Children 
were thrust into the workface at ever 
younger ages.”

Industrialisation not only drove down 
the average age that children started work 
(it was as low as eight and a half in the 
early 19th century), but it also placed them 
in more dangerous working environments, 
and thus in significantly greater jeopardy. 
Those working in glass factories could be 
blinded; match girls worked with toxic 
chemicals. Injuries were common and 
fatalities were far from unknown. 

In 1859, 13-year-old Martha Appleton 
was working in a textile mill in Wigan 
as a scavenger, the term used for those 
children whose job was collecting loose 
cotton that had collected under fast-
moving machinery. One day, Martha, 
presumably as the result of the long 
hours, fainted and caught her hand 
in the whirring mechanism, which 
severed all five fingers. With only one 
usable hand, she was summarily sacked 
by the unsympathetic mill owner. In a 

way, Martha was fortunate. There are 
examples of scavengers being crushed to 
death while going about their work.

THE ROAD TO REGULATION
As the goldrush of heavy industry 
continued to gather momentum, voices 
of dissent began to gather, railing 
against the conditions children faced. 
One way these voices delivered their 
message was through popular literature. 
Frances Trollope’s illustrated novel, 
The Life and Adventures of Michael 
Armstrong: The Factory Boy, was one 
such publication that made a deep 
impact on the wider population. 
Told in monthly parts that cost 
a shilling apiece, Trollope’s 
book might have been 
fictional, but it drew directly 
from the sharp and harsh 
experiences of the children 

of the Industrial Revolution. She explained 
that the purpose of her unfolding tale 
of this fictional Mancunian child was to 
“place before the eyes of Englishmen, the 
hideous mass of injustice and suffering 
to which thousands of infant labourers 
are subjected, who toil in our monstrous 
spinning mills”. Telling of very real pain 
and exploitation, the book did indeed 
become a crucial tool in the fight to 
improve the working conditions of all 
factory and mill workers, but children  
in particular. 

Trollope was far from the only 
novelist to present the grim reality of the 
Industrial Age to middle-class Victorian 
readers. Charles Kingsley’s The Water 
Babies questioned the ethics behind 
child labour, while the harsh conditions 
of factory life became a recurring theme 
in the novels of Charles Dickens who 
had, as a 12-year-old boy, been forced to 
work in a blacking factory after his father 
was imprisoned in a debtors’ jail.

But it wasn’t just celebrated members 
of the literary world who highlighted and 
articulated the plight of the child worker. 
Lord Ashley, later Earl of Shaftesbury, was 
a notable champion of children’s rights 

who, alongside other campaigners such 
as John Fielden and John Cam 

Hobhouse, raised the issue in 
the chambers of parliament. 

The MP Michael Sadler 
led a parliamentary 
commission into child 

BIG NUMBERS

CHILD LABOUR

labour, looking 
at both the ethics 
and the children’s 
treatment. Legislation 
was drawn up, 
namely the Factories 
Regulation Bill, which 
sought to outlaw 
the employment of 
children under the age 
of nine, to limit work 
shifts to a maximum 
of 10 hours for those 
aged between nine and 
18, and to eliminate 
altogether night work 
for those under 18. 

Speaking in the House 
of Commons during 

the bill’s second reading in March 1832, 
Sadler expressed the urgent need for 
the legislation “to liberate children and 
other young persons employed in the 
mills and factories of the kingdom from 
that over-exertion and confinement 
which common sense, as well as long 
experience, has shown to be utterly 
inconsistent with the improvement of 
their minds, the preservation of their 
morals, or the protection of their health: 
in a word, to rescue them from a state 
of suffering and degradation which, it is 
conceived, the children in the industrious 
classes in hardly any other country 
endure, or ever have experienced, and 
which cannot be much longer tolerated”.

Sadler’s Factories Regulation Bill or Ten 
Hours Bill, which recommended limiting 
the working day for children in the 
ways outlined above, as well as allowing 
each child two hours of educational 
instruction every day, was never passed, 
but it did – along with a similar bill 
put forward by Lord Ashley – form the 
basis of the Factory Act 1833, which 
itself included most of these provisions. 

Initially, these strictures were difficult to 
enforce, despite the act appointing factory 
inspectors to uphold its demands. Factory 
owners would lie about the ages of their 
employees, while their record-keeping 
when it came to hours worked were often 
economical with the truth.

AN END TO SUFFERING
Over time, though, thanks to a steady 
stream of further legislation, conditions 
for Britain’s child workforce – at least 
those working in the textile industry – 
steadily improved. The Factory Act of 
1844 put a further cap on the lengths 
of the shifts worked by those between 
the ages of eight and 13: this was now 
set at six and a half hours per day. Three 
years later, another act brought the daily 
amount for 14 to 18 year olds down to 
a maximum of 10 hours. In 1867, the 
legislation that had been drawn up 
specifically for the textile sector was 
applied to other factories where 50 or 
more people were employed, and brought 
regulation to other specified industries, 
even if the industrialists themselves 
were reluctant to enforce it. These 
unscrupulous owners were increasingly 
on the wrong side of history, denounced 
by Karl Marx in an 1864 address as being 
“vampire-like”, their businesses living “by 
sucking blood, and children’s blood too”.

Regulation significantly contributed 
to declining numbers in child labour, as 
did the rise of trade unions as workers 
showed more willingness to organise 
collectively. Technology played an 
important part, too. Not only did it 
increasingly require employees with a 
decent level of education, but the rise 
in automation removed many menial 
tasks hitherto carried out by a factory’s 
youngest employees.

The emphasis was now on education, 
previously the preserve of the offspring 

“ONE DAY, MARTHA FAINTED
AND CAUGHT HER HAND IN

THE WHIRRING MECHANISM,
 WHICH SEVERED ALL FIVE

FINGERS. SHE WAS SACKED”

of the wealthier classes. In 1870, the 
Education Act laid the foundations for 
a compulsory, state-funded education 
system for all children, helping to remove 
them from the danger and ill treatment 
they encountered on the factory floor. The 
tide had turned. Children, previously seen 
as an exploitable, low-cost workforce, 
were now regarded as individuals in their 
own right. In 1889, the National Society 
for the Prevention of Cruelty to Children 
was established and, a dozen years later, 
the minimum working age in Britain was 
raised to 12. The littlest children would 
suffer no more. d
WORDS: NIGE TASSELL

8½
The average age that 

children started 

work in the early 

19th century

49%
The proportion of the workforce in Britain in 1821 who were under the age of 20 

1/3
The proportion of  coalmining employees  who were younger  than 13 in 1841

4
The number of shillings  

a match girl aged between 
four and 16 made per week

The minimum 

working age set 

into law in 1901 

1/3
The estimated proportion 
of poor families in Britain 
in the early 19th century 
without a breadwinner

An 1889 illustration  
shows three girls 
being taken into the 
care of the National 
Society for the 
Prevention of Cruelty 
to Children, having 
been found begging

Two young employees from 
match-making firm Bryant & May, 
seen shortly before going on strike 
over working conditions in 1888

An illustration shows social 
reformer Lord Ashley (holding cane) observing child workers inside a coal mine, c1840

Frances Trollope’s illustrated novel, 
The Life and Adventures of Michael 
Armstrong: The Factory Boy, shocked 
Victorian readers with its harrowing 
images of young millworkers

Lord Ashley, later  
Earl of Shaftesbury 
(1801–85), was an 

ardent supporter of 
child labour reforms
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Production and populations in Britain surged during the 
Industrial Revolution, but at the cost of the workers

INDUSTRIAL REVOLUTION STATISTICS

25 
The length, in miles, of Britain’s 

first railway line, built by the 
Stockton and Darlington Railway 

company and opened in 1825

15%
The proportion of the English 

population living in urban areas 
in the mid-18th century

12
The maximum number of hours  

a day that could be worked  
by children aged nine to 16, as  

outlined by the 1819 Factory Act

128 
The spinning jenny, invented  
by James Hargreaves, could  

spin 128 threads at a time

260,000 
The number of mechanised  
power looms in operation in 

England by 1850

15  
The average age of death  

for a factory worker in  
Liverpool in 1840

11,000  
The number of houses in 

Manchester, out of 47,000, with  
a piped water supply in 1847

62.5 million  
By 1850, Britain was producing 
62.5 million tonnes of coal per 
year – more than 10 times the 

amount being produced in 1750

11,000,000
The approximate British population in 1801 – compared with  

around 5–6.5 million a century earlier.  

85%
The proportion of the English 

population living in urban  
areas by 1900

>7,000 
The amount, in miles, of rail track across Britain by 1852

1/5 
By the early 1860s, an 

estimated one-fifth  
of workers in Britain’s 
textile factories were 

younger than 15

4 
The number of inspectors 
appointed to investigate  

the thousands of factories 
across Britain after the 

Factory Act of 1833

2,000 
The number of steam engines 
thought to have been at work  

in Britain by 180050% 
According to one study,  
real wages, adjusted for 

inflation, increased 50 per cent 
between 1830 and 1875
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T
he Industrial Revolution 
may have begun in 
Britain, but before 
long, other countries 
were taking notice 

and exploring whether they 
could introduce new, mechanised 
techniques of their own. While 
some followed the same pattern 
as Britain, the ease with which 
other nations could import British 
technology varied considerably 
depending on the structure of their 
existing industries, their available 
natural resources and the technical 
skills of their workforce. 

By the end of the 19th century, 
alternative pathways to industrial 
status were emerging, although 
some countries stuck to their 
traditional manufacturing. For 
these, industrialisation would not 
begin until late in the 20th century.

HOW THE REVOLUTION 
SPREAD FROM BRITAIN

Professor Emma Griffin reveals how British innovations 
would ultimately pave the way for global industrialisation

GLOBAL INDUSTRIALISATION

BELGIUM

FRANCE

Early 19th-century Belgium was 
a small nation by any measure, 
composed of nine provinces and 
gaining independence from the 
Netherlands only in 1830. Yet by 
then, Belgium had already taken 
its first decisive steps towards 
industrialisation, ahead of much 
of the continent. The economy 
grew rapidly in the first half of the 
century and – though growth was 
still slower than Britain – it was 
comfortably higher than any other 
European nation.

The challenge for Belgium was 
not the same as it had been for 
Britain. There was no need to invent 
technologies from scratch. For 
Belgian manufacturers, the task 
was to try to get hold of British 
machinery and install it in their 
own works. This was harder than 

it sounds as there were British 
laws in place prohibiting the 
export of machinery, yet it was 
ultimately something that Belgian 
manufacturers did to great effect. 

The fact that natural resources 
available in Belgium were similar to 
those in Britain helped to lessen the 
technical challenges of importing 
machinery, and enabled Belgium 
to develop thriving textile and 
iron industries based on coal and 
steam power. By the 1840s, the 
French political economist, Natalis 
Briavoinne, was able to write about 
“la révolution industrielle” that was 
occurring in Belgium. By the mid-
century, it was increasingly clear 
that this small northern European 
country was diverging from its 
neighbours: industrialisation was 
well underway.

“FRANCE BYPASSED MANY OF THE
FEATURES OF THE BRITISH INDUSTRIAL
REVOLUTION, WITH ITS EMPHASIS ON

COAL, STEAM AND IRON”

Before factories and mills transformed 
the fate of Britain, France was Europe’s 
powerhouse. Its landmass and population 
were greater than Britain’s, as was its 
national wealth, and since the French had 
cultural and geographical ties with its 
neighbour across the Channel, they were 
well placed to import, adopt and imitate 
the latest in British technology. What’s 
more, France was home to a thriving and 
sophisticated engineering sector and 
scientific culture. 

Despite these advantages, France 
struggled to keep pace with the economic 
progress in Britain. One of the chief issues 
was that the environment and resource 
base was quite different from those of 
Britain, where the new technologies had 
been invented and established. France 
lacked coal, which made imitation of 
Britain’s steam-based economy far trickier. 
Even where manufacturers were able to get 
hold of British machinery, they often found 
that it was not economical to run owing to 
the high cost of coal. 

It was not until the late 19th century 
that France found cost-effective methods 
to unlock a way towards industrialisation 

that was adapted to its strengths and 
needs. This was based on the energy of 
the rivers, through the development of 
electricity. As a result, France largely 
bypassed many of the features of the 
British Industrial Revolution, with its 
emphasis on coal, steam and iron.

A late 19th-century engraving (above) of an  electrical generator – one of the ways that French industrialisation advanced without being reliant upon coal. However, there were still iron foundries (below)

An 18th-century map of 
the world: from Britain, 
the Industrial Revolution 
would spread to Europe, 
North America and beyond 

An 18th-century encyclopedia image 
shows French craftsmen cranking a 
grinding or sharpening tool by hand

This stained glass window in Ghent Cathedral shows a woman  
working at a silk mill, a sign of Belgium’s thriving textile industry 
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GLOBAL INDUSTRIALISATION

NORTH AMERICA
The United States is roughly equivalent 
in size to Europe. Add Canada and you 
have a landmass more than twice as 
large. Such a huge territory is always 
going to be home to a great diversity 
of landscapes, so it is not surprising 
that these provided the continent’s 
inhabitants with a strong resource base 
for industrialisation and ensured that it 
took a wide variety of forms. In addition, 
there were close linguistic and 
cultural ties between Britain 
and North America to 
help ease the process of 
technological transfer. 

From the early 19th century, North 
American manufacturers were beginning 
to import steam engines and many other 
elements of British technology, although 
the availability of resources prompted them 
to use these tools in different ways. Since 
wood was so abundant in the US, it was 
often more economical to power steam 
engines with wood rather than coal – many 
American steam locomotives, for example, 

were initially powered in such a way. 
By the same token, where abundant 
and cheap coal was available, the 
fuel-saving innovations were a low 

CHINA
Historians have struggled to 
explain why a nation that sat 
near the top of the global 
league at the beginning of the 
19th century had lost its place 
by the dawn of the next. But 
the strength and power lay in 
its large population, rather than 
its economic achievements. 
With a huge workforce, China 
was able to produce more than 
the much smaller populations 
of other countries, although 
standards of living were low, 
and each individual family had 
to subsist on little.  

The production techniques 
used in China were often 
labour intensive rather than 
technologically sophisticated, 
and most of the population was 
not engaged in manufacture at 
all. Subsistence farming formed 
the mainstay of the economy in 
most areas. And unlike certain 

European countries, such 
as France, Italy, Portugal 
and Spain, which were 
hampered by a scarcity – 
in some cases a near total 
lack – of coal, China did 
possess plentiful reserves. 

What the Chinese 
lacked was the incentive 
to use these reserves. 
Extracting coal from 
the ground can be 
complex and expensive, 
and new steam-
powered machinery 
was initially costly, 
experimental and prone 
to breakdown. Most 
Chinese manufacturers lacked 
the finance, or the inclination, 
to make the switch to the  
new machinery and so 
continued to rely on their 
traditional methods well into 
the 20th century.

“CHINA’S PRODUCTION
WAS OFTEN LABOUR INTENSIVERATHER THAN TECHNOLOGICALLY

SOPHISTICATED”

priority for American manufacturers. 
Elsewhere, the existence of large and 
powerful rivers prompted manufacturers 
to stick with water power much longer 
than was the case in Britain.

Despite this considerable diversity,  
North America had decisively started 
down the road to industrialisation by the 
1800s. By 1850, the economy had grown 
significantly, and mechanised production 
techniques had been introduced across a 
wide front. Steam engines were common, 
but the existence of rivers encouraged 
an early move into electricity production 
at the end of the century. During the 

20th century, the continent’s oil 
reserves would be brought into 
the mix and pave the way for an 
economy rooted in the combustion 
engine as well.

The Clermont, seen on its maiden 
voyage along the Hudson River in 

1807, was the first steamboat used 
for commercial transportation

LEFT: A preference for using wood instead 
of coal inevitably led to the birth of a huge 
North American timber industry

FAR LEFT: The continent’s early steam 
engines also tended to be wood-burning

ABOVE: A mine in 19th-
century China, still using 
traditional, rather than 
industrialised, techniques
 
BELOW: China’s economy 
continued to rely on 
subsistence farming 
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INDIA
India, much like China, was a large and 
wealthy country in the 18th century; 
and, again like China, much of its 
strength derived from the size of its 
population rather than a well-established 
manufacturing base. The textile industry 
was large, but the majority of the sorting, 
spinning and weaving was done by hand 
using traditional techniques. As the cost 
of labour was low in India, manufacturers 
had little reason to switch from these 
techniques and invest in costly new 
machines, which were unfamiliar to the 
workforce and liable to breakdown. 

Yet, while India did not industrialise 
much during this period, it was powerfully 

“IT WAS CHEAPER TO
EXPORT RAW COTTON TO BRITAIN,

SPIN AND WEAVE IT MECHANICALLY
AND RE-EXPORT IT BACK,

THAN PRODUCE IT IN INDIA”

The Indian experience is an important 
reminder of the interconnected nature of 
industrialisation and of the fact that the 
Industrial Revolution was not confined to 
Britain, but had important ramifications 
across the globe. d

Another image  
by Pierre Sonnerat 
shows cotton being 
weaved at a loom

GLOBAL INDUSTRIALISATION

A 1782 engraving  
by French naturalist 
and explorer Pierre 

Sonnerat shows  
an Indian man 

processing cotton 

EMMA GRIFFIN is a professor of modern British 
history at the University of East Anglia. She is the 
author of five books, including Bread Winner: An 
Intimate History of the Victorian Economy (Yale 
University Press, 2020)

impacted by events in Britain. Before the 
Industrial Revolution, India had traded its 
cotton cloth on the global market. Once 
Britain had switched over to mechanised 
production, however, the cost of its cotton 
cloth fell so dramatically that, by the early 
19th century, it was cheaper to export 
raw cotton to Britain, spin and weave it 
mechanically and then re-export it back 
to India, than it was to produce it using 
traditional techniques in India itself. As a 
result, cotton manufacturing in India fell 
further behind Britain, making it ever more 
difficult for Indian industry to modernise.  



FEBRUARY 2022    53

G
ET

TY
 IM

A
G

ES
 X

2

SOCIAL IMPACT

“THE SPARRING BETWEEN THE
‘OPTIMISTS’ AND ‘PESSIMISTS’

FORMED ONE OF THE MORE LIVELY
DEBATES IN THE 20TH CENTURY”

UPS AND DOWNSA study in 1983 produced 
estimates for workers’ wages 

from the 1750s to the 1850s: after  
a slow rise in the years leading up 
1819, they then doubled over the 
next three decades. But those 
years also saw a worsening quality of life in the industrial cities. 

THE SOCIAL IMPACT OF  
INDUSTRIALISATION 

Professor Emma Griffin examines whether the general 
standard of living for Britain’s working classes rose or fell

E
ver since the term ‘Industrial 
Revolution’ entered our 
vocabulary around the turn 
of the 20th century, historians 
have been debating what that 

transformative period in the 18th and 19th 
centuries meant for the ordinary men, 
women and children whose backbreaking 
work made it possible.

Indeed, the discussion over the social 
consequences of industrialisation on 
such an unprecedented scale – laying 
the groundwork for the modern world 
– began before the name even took root. 
Although 19th-century commentators 
did not use our modern vocabulary, they 
certainly well understood that they lived 
in the midst of profound economic change 
and social upheaval, and poets, novelists, 
philosophers and a host of others sought 
to make sense of the dramatic changes to 
people’s lives and the country’s landscapes 
that they were witnessing. 

With the passage of time, the Industrial 
Revolution gradually slipped from lived 
experience to historical event, and so the 
task of dissecting its consequences fell 
into the hands of historians. The sparring 
between the so-called ‘optimists’ and 
‘pessimists’ formed one of the more lively 
elements of historical debate throughout 
the 20th century. On the one hand, the 
optimists argued that industrialisation 
improved the lives of working people, 
pointing to the fact that wages tended to 
be higher in cities and in factories, which 
enabled workers and their families to enjoy 
a higher standard of living. 

The pessimists drew attention to the 
manifold disadvantages experienced by 
working people during the Industrial 
Revolution, such as longer hours; more 
difficult, demanding and repetitive work; 
and the hardships of urban living. Some 
even disputed whether wages and living 
standards improved at all.

BEYOND GOOD AND BAD
Arguably, dividing the social impact of 
the Industrial Revolution into simply 
‘good’ and ‘bad’ fostered an overly 
polarised debate. Rather than attempting 
to generalise about the impact that 

Between 1869 and 1873, French 
artist Gustave Doré drew hundreds 
of images depicting the squalor 
faced by London’s poor, based on his 
nights walking through the streets
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GET HOOKED
If we’ve whetted your appetite for the Industrial Revolution, why not 
explore the topic further with our pick of books, films and podcasts

BOOKS

ONLINE AND AUDIO

WATCH

Liberty’s Dawn: A 
People’s History of the 
Industrial Revolution

By Emma Griffin 
(Yale University Press, 2014)

For more on the personal 
experiences of the workers 
in the Industrial Revolution, 
and its aftermath, look no 

further than this exploration 
of hundreds of accounts 

written between 1760 and 
1900. With a colourful cast of 
characters, Griffin highlights 

how alongside the misery 
there was also progress.

The Mill 

(streaming on Amazon Prime) 
 

Both series of Channel 4’s hit period drama, 
set in the Industrial Revolution of the 1830s 

and 1840s, are based on real-life stories 
taken from the archives of the textile workers 

at Quarry Bank Mill in Cheshire.

Oliver Twist (2007)

(available on BritBox)

A powerful and thrilling version of the popular 
Charles Dickens novel, starring Timothy Spall, 
Tom Hardy and a young William Miller in the 

titular role – a boy from the workhouse trying to 
survive in mid-19th century London.

Empire of Guns: The 
Violent Making of the 
Industrial Revolution

By Priya Satia 
 (Penguin, 2018)

Award-winning author 
Priya Satia’s fascinating and 
ambitious book frames the 

Industrial Revolution not only 
in terms of technological 

innovation, but in Britain’s 
lucrative gun trade. Military 

demand, argues Satia, drove 
industrialisation and allowed 

the British economy – and 
empire – to flourish.

The Industrial 
Revolution: A Very 
Short Introduction

By Robert C Allen 
(Oxford University  

Press, 2017)

The Industrial Revolution 
brought about such 

monumental changes in every 
aspect of life that approaching 
the topic can sometimes feel 
overwhelming. This addition 

to the highly popular Very 
Short Introduction series is 

an accessible and informative 
starting point.

industrialisation had on ‘working 
people’, it is instead helpful to think 
about individual sections of society, as 
this period certainly impacted different 
parts of the population of Britain in very 
different ways.

We tend to have the strongest historical 
evidence for the experiences of adult 
males, so let us start the discussion there. 
Despite the claims of the pessimists, if 
there was one group that stood to gain 
it was adult men. The factories, mills 
and furnaces needed workers to operate 
them, and in order to attract and retain 
such workers, their owners needed to 
pay higher wages than men could earn 
working on the land. 

Higher wages were the simplest and 
most obvious benefit, but these led to 
further opportunities for men. As wages 
rose, workers started to enjoy some of the 
things that are taken for granted today, 
such as the possibility of progression 
in one’s employment and expendable 
income, which they used on leisure time 
or other pursuits.

While the demand for labour generally 
benefited adult men, we know that the 
factories also put children to work – so 
what was the impact on them? Here, the 
evidence is more mixed. There was, of 
course, nothing new about employing 
children: poor families the world over 
have always put their children to work 
from a young age. But the reality was that 
prior to the Industrial Revolution, there 
was not much work for them to do.  

AN UNEVEN PICTURE
The rise of the factories changed the 
fate of children’s work dramatically. 
Not only was there a large demand 
for child workers, the tasks needed in 
factories and mills were regimented 
and supervised, making it possible to 
extract a long working day from even 
the youngest of children. This marked 
a clear change with the past. While it is 
likely that child workers enjoyed better 
nutrition than they had previously, the 
physical and emotional demands of the 
labour they performed on their growing 

bodies should not be underestimated.
Finally, the experiences of women in 

the Industrial Revolution were different 
yet again. Although young, unmarried 
women often worked for pay outside the 
home, the reality was that many spent 
most of their lives carrying out unpaid 
domestic work for their families. As 
such, they did not share, at first hand, 
many of the advantages enjoyed by the 
men. Furthermore, industrialisation did 
nothing to help women control the size 
of their families.

As has been hinted at, there is no one-
size-fits-all answer to the ongoing debate 
of what happened to ordinary people 
with the onset of industrialisation. Above 
all, the Industrial Revolution created a far 
more complex society. d

“THE WORK WAS REGIMENTED AND
SUPERVISED, MAKING IT POSSIBLE TO
EXTRACT A LONG WORKING DAY FROM

EVEN THE YOUNGEST OF CHILDREN”
ABOVE: Many women 
could not make much 
money as time went to 
caring for their families 

TOP: A government 
inspector talks to 
young children about 
their factory work, 
which for years had 
been unregulated

MAIN: The work was backbreaking and 
the hours long, but adult men saw a 
rise in wages and could even have 
money to spend on leisure pursuits  

BELOW: A portrait of three poor 
Lancashire cotton mill workers shows 
them in dirty aprons and wooden clogs 

EMMA GRIFFIN is a professor of 
modern British history at the University 
of East Anglia. She is the author of five 
books, including Bread Winner: An 
Intimate History of the Victorian Economy 
(Yale University Press, 2020)

E Northern Inventions (BBC Radio 4): In his series,  
The Matter of the North, Melvyn Bragg celebrates the north’s 
industrial inventiveness. Listen at bbc.co.uk/programmes/b07sy32x

E For podcasts, features, quizzes, interviews and 
more on the Industrial Revolution, visit our website: 
historyextra.com/period/industrial-revolution


