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Abraham Darby arrived in Coalbrookdale with a mission in mind: to produce cheap iron
using coal — in the form of coke — as a fuel. (1)His success was foundational to the Industrial
Revolution, allowing the production of less expensive iron and so enabling the construction of
railways, steamships and industrial machinery, not to mention the famous iron bridge built by
Darby's grandson near Coalbrookdale. A stroke of genius?

1

(2)Hardly. Economic historian Robert Allen points out that Darby's pivotal invention was a
simple response to economic incentives. Existing iron smelters used wood; it did not need an
Einstein to think of chucking coal in the furnace instead. What it required was a supply of
the world's cheapest coal to make the project worthwhile, and that is exactly what
Coalbrookdale's mines provided. Once he worked out that the economics were viable, Darby
simply commissioned researchers to experiment, solve the technical problems, and make
(3)his project a reality. And even after Darby's invention was tried and tested, it did not
spread to mainland Europe, for the simple reason that Europe's coal was too expensive; most
of it was shipped over from Newcastle in England anyway. Coke smelting in France or
Germany was technologically possible, but just not profitable for 150 years.
93

This seems like an unusually straightforward case, but on closer inspection the same turns
out to be true of many of the Industrial Revolution's technological advances.
(4)Cotton-spinning machinery, for example, did not require any scientific knowledge, just a
careful process of development and experimentation plus a little creativity: legend has it that
the spinning jenny was inspired by a traditional medieval spinning wheel that fell over and
kept spinning while lying on the ground. The inventors of spinning machines such as the
spinning jenny and the water frame launched serious research programs; they knew exactly
what they hoped to achieve, and just needed to solve a series of modest engineering problems.
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(1)Abraham Darby arrived in Coalbrookdale with a mission in mind: to produce cheap iron using coal — in
the form of coke — as a fuel.
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ﬁis success was foundational to the Industrial Revolution, allowing the production of less expensive iron
so enabling the construction of railways, steamships and industrial machinery, not to mention the
famous iron bridge built by Darby's grandson near Coalbrookdale.
His success | was | foundational to the Industrial Revolution
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(3)A stroke of genius?
[It |was] | a stroke of genius
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(S5)Economic historian Robert Allen points out that Darby's pivotal invention was a simple response to
economic incentives.
Economic historian | points out | that| Darby's pivotal invention was a simple response
Robert Allen to economic incentives
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(6)Existing iron smelters used wood; it did not need an Einstein to think of chucking coal in the furnace
instead.
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(7)What it required was a supply of the world's cheapest coal to make the project worthwhile, and that is
exactly what Coalbrookdale's mines provided.
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(8)Once he worked out that the economics were viable, Darby simply commissioned researchers to
experiment, solve the technical problems, and make his project a reality.
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(9)And even after Darby's invention was tried and tested, it did not spread to mainland Europe, for the
simple reason that Europe's coal was too expensive; most of it was shipped over from Newcastle in England
anyway.
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(10)Coke smelting in France or Germany was technologically possible, but just not profitable for 150 years.
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(11)This seems like an unusually straightforward case, but on closer inspection the same turns out to be
true of many of the Industrial Revolution's technological advances.
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(12)Cotton-spinning machinery, for example, did not require any scientific knowledge, just a careful process

of development and experimentation plus a little creativity: legend has it that the spinning jenny was

inspired by a traditional medieval spinning wheel that fell over and kept spinning while lying on the ground.
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(13)The inventors of spinning machines such as the spinning jenny and the water frame launched serious

research programs; they knew exactly what they hoped to achieve, and just needed to solve a series of

modest engineering problems.
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This seems like an unusually straightforward case, but on closer inspection the same turns out to be true
of many of the Industrial Revolution's technological advances. Cotton-spinning machinery, for example, did
not require any scientific knowledge, just a careful process of development and experimentation plus a little
creativity: legend has it that the spinning jenny was inspired by a traditional medieval spinning wheel that
fell over and kept spinning while lying on the ground. The inventors of spinning machines such as the
spinning jenny and the water frame launched serious research programs; they knew exactly what they
hoped to achieve, and just needed to solve a series of modest engineering problems.

14

(1)They expended this considerable effort rationally— and those in France or China
rationally did not — because the financials added up: Allen's calculations show that British
workers were at that time the most highly paid in the world, whether measured against the
price of silver, of food, of energy, or of capital. That meant that they were big consumers of
imported cotton, but also that a labour-saving device would pay dividends. In Britain, a
spinning jenny cost less than five months' wages, while in low-wage France it cost more than a
year's wages. (2)It was cheap French labour that accounted for the machine's slow adoption
on the continent, not the superior scientific ingenuity of the British.

995

That was even more true of steam engines. They were, unusually for Industrial Revolution
technology, based on an actual scientific advance: Galileo discovered that atmosphere had
weight and so could exert pressure. Yet the practical invention took place in Britain, not in
Galileo's Italy, and again, the reason was not genius but the fact that labour was expensive
and fuel was incredibly cheap. Allen calculates that, in terms of thermal units per hour,
wages in New castle in those days were perhaps ten times higher than those in continental
cities such as Paris and Strasbourg. Labour in China was even cheaper. By the same
reckoning, London wages were three times higher than those in continental cities and six or
seven times those in Beijing. (3)It's no surprise that the steam engine, a device for replacing
labour with coal, was a British invention.

16

All this shows that many of the important innovations of the Industrial Revolution were
calculated and deliberate responses to high British wages and cheap British coal. The cheap
coal was an accident of geography, but the wages weren't. Our historical detective story leads
us to another question: ( 4
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1 who invented the steam engine?
2 what invention came next?
3 where did British coal come from?
4 when did the Industrial Revolution begin?
5 why were wages so high?
6 how did Abraham Darby die?
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(14)They expended this considerable effort rationally — and those in France or China rationally did not —
because the financials added up: Allen's calculations show that British workers were at that time the most
highly paid in the world, whether measured against the price of silver, of food, of energy, or of capital.
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(15)That meant that they were big consumers of imported cotton, but also that a labour-saving device would
pay dividends.
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(16)In Britain, a spinning jenny cost less than five months' wages, while in low-wage France it cost more
than a year's wages.
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(17)It was cheap French labour that accounted for the machine's slow adoption on the continent, not the
superior scientific ingenuity of the British.
cheap French labour | accounted for | the machine's slow adoption | on the continent
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(18)That was even more true of steam engines.
That | was even more true of | steam engines
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(19)They were, unusually for Industrial Revolution technology, based on an actual scientific advance: Galileo
discovered that atmosphere had weight and so could exert pressure.
They | were based on| an actual scientific advance
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(20)Yet the practical invention took place in Britain, not in Galileo's Italy, and again, the reason was not
genius but the fact that labour was expensive and fuel was incredibly cheap.
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(21)Allen calculates that, in terms of thermal units per hour, wages in New castle in those days were
perhaps ten times higher than those in continental cities such as Paris and Strasbourg.
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(22)Labour in China was even cheaper.
Labour| was | even cheaper
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(23)By the same reckoning, London wages were three times higher than those in continental cities and six or
seven times those in Beijing. in continental cities
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(24)It's no surprise that the steam engine, a device for replacing labour with coal, was a British invention.
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96
(25)All this shows that many of the important innovations of the Industrial Revolution were calculated and
deliberate responses to high British wages and cheap British coal.
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(26)The cheap coal was an accident of geography, but the wages weren't.
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A = B
|: but
the wages | weren't | [an accident of geography]
A = B
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(27)Our historical detective story leads us to another question: ( 6 ).
Our historical detectlve story leads us to another question = why were wages so high?
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