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POLICY Unrealistic NIH 
restructure will inhibit 
translational research p.36

ENVIRONMENT A call to halt 
deep-sea vent mining before 
it starts p.36

ANTHROPOLOGY Twenty 
years after discovery, 

Ötzi goes on show p.34

DEVELOPMENT Calestous Juma’s 
optimistic prescription for 
food in Africa p.31

In March 1811, machine-breakers struck in the centre of England. 
They were not the first or the last, but they started what became 
known as the Luddite outrages or insurrection. The targets were 

employers and their machines — stocking-makers and their knit-
ting frames at first, later other textile manufacturers and machines. 
The breakers were hand-knitters whose livelihood was threatened. 
The name came from General or King Ludd, the leader the Luddites 
invented as a signatory to proclamations. 

Since then, especially in the late twentieth century, a Luddite has 
been someone opposed to progress, especially to science and technol-
ogy. Nowadays, it is a generalized term of unthinking abuse designed 
to crush any criticism. 

In fact, opposition to most new ideas, inventions and innovations is 
essential for progress. Most grant applications and scientific papers are 

rejected; most inventions have to be rejected if there is to be enough 
time and money to develop any at all. Scientists have had a crucial role 
in this opposition — they led the charge against new gadget mania 
during the Second World War, and afterwards. 

If by ‘Luddism’ we mean, as was the case in 1811, opposition to 
specific novelties for particular reasons, as opposed to novelty in gen-
eral, then Luddism is indispensable and scientists should cultivate 
their important, and venerable, role as its most rigorous practitioners. 

It is not sufficiently recognized that creation, scientific or otherwise, 
is a tragic business. Most inventions meet nothing but indifference, even 
from experts. Patents are little more than a melancholy archive of failure. 
Most ideas of every sort are rejected, as would be clear if there was a 
repository for abandoned drafts, rejected manuscripts, unperformed 
plays and unfilmed treatments. The reason is not hostility to novelty. 

In praise of Luddism
Two centuries on from the Luddite insurrection, David Edgerton celebrates today’s 

most important opponents to new ideas, inventions and innovations: scientists.

A nineteenth-century engraving of machine-breakers attacking machinery in a textile factory.
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On the contrary, most new ideas and products must be rejected 
because there are so many of them. In the rich world, some institutions 
and individuals have been so fecund with inventions that not even all 
the good ones could be used: there have been many processes to make, 
say, synthetic ammonia, or take colour photographs, but only a few are 
used. The point is not whether we reject, but how we do it, and why. 

Scientific Luddism, however, doesn’t even acknowledge its own 
existence. How could it, in a world in which science is held to be about 
creativity, innovation, the future, ideas, inventions and spin-outs? 
Party poopers are not welcome. 

WAR ON WASTE
Science has a long and distinguished history of Luddism. In the early 
eighteenth century, some natural philosophers — such as the Royal 
Society’s Jean Desaguliers — worked to discredit many projects and 
doubtless saved fortunes from being invested in perpetual motion 
machines. For example, with the rise of science-based industry in the 
late nineteenth century, chemicals companies employed scientists not 
just to control processes, or to create, but also to assess, and thus usu-
ally reject, inventions. Within government, scientists were used to sift 
through the thousands of ideas for potentially war-winning gadgets 
that were received from patriotic inventors in both great wars of the 
twentieth century. 

In the Second World War, British scientists were actively involved in 
opposing new ideas for weapons. Surely there were enough Luddites in 
government and the armed forces in Britain that no help was needed 
from scientists? That certainly was the public view of many scientists 
who railed against administrators and 
politicians educated in the classics and 
history. The reality was very different: the 
British political and military elite (sup-
ported by many scientists of course) was 
addicted to new machines, to machines 
that would transform war and allow a 
great scientific nation to triumph over 
hordes of continental conscripts. Neville 
Chamberlain, prime minister between May 1937 and May 1940, who 
had a university education in science, was one such neophile, but in 
this as in so much else, he was overshadowed by his successor Winston 
Churchill. 

Churchill was a noted enthusiast for machines and an inventor  
himself. His close personal adviser on matters scientific, techni-
cal and economic, was an Oxford professor, the physicist Frederick  
Lindemann, easily the most influential academic or scientist to have 
served in government. Their response to the crisis of 1940 — the fall of 
Norway, the evacuation of Denmark and the fall of France — involved a 
call for more radical weapons. Between them they encouraged all sorts 
of new gadgets: aerial mines to bring down bombers, jet engines, the 
atomic bomb, anti-aircraft rockets, anti-tank devices of many kinds.  
Their enthusiasm was boundless, their progress-chasing relentless. 

Among the Luddites were the physiologist Archibald V. Hill, the 
chemist Henry Tizard and the physicist Patrick Blackett, all expe-
rienced scientific advisers. Hill was elected by the graduates of the 
University of Cambridge to one of their two Parliamentary seats  
(a system abolished in the late 1940s) and was the only scientific Nobel 
laureate ever to sit in the Commons. He was a conservative, but one of 
Churchill’s strongest opponents. Blackett was a socialist, who won his 
Nobel prize after the war. Tizard was the dean of scientific advisers, 
and associated with the most technically progressive part of govern-
ment since the First World War — the air force. 

All three men turned against the inventors and the prime minister 
who so actively supported them. As Hill complained to Parliament in 
February 1942: “There have been far too many ill-considered inven-
tions, devices, and ideas put across, by persons with influence in high 
places, against the best technical advice … They have cost the country 
vast sums of money and a corresponding effort in development and 

production, to the detriment of profitable expenditure of labour and 
materials elsewhere.”

We know from Hill’s papers that he thought the greatest waste of 
money was the anti-aircraft rocket programme dating from the 1930s. 
He estimated that this giant effort cost the equivalent of between 3 and 
16 battleships, or the same number of very large factories, and consumed 
three or four times more cordite than used to fire the same number of 
conventional anti-aircraft shells. He called it a “most infernal waste of 
time, effort, manpower and material”. By June 1941, the government was 
demanding production of 9 million rockets a year, despite the fact that 
they barely worked. They are now all but forgotten. In fact, production 
never exceeded 2.5 million, and was saved by an unexpected new use 
for the rockets as ship- and tank-busters. 

Blackett, who headed operational research for the navy, engaged in a 
general critique of the pursuit of novelty. Writing in December 1941, in 
a paper setting out the principles of operational research, he criticized 
the call for ‘New weapons for old’, as a form of “escapism”. Too little effort 
was going into “the proper use of what we have got”, he wrote. Chang-
ing tactics could be more effective than changing weapons1. He and 
Tizard wanted to redeploy scientists from research and development to 
“improve the operational efficiency of equipment and methods now in 
use”. Both men also opposed Britain building an atomic bomb, on the 
grounds that it was likely to take longer and cost more than promised. 
In this they were proved correct — there was no bomb until the US one 
of 1945, and far from being cheaper than conventional explosive, it was 
the most expensive ever made. The US bomb took at least 2 years longer, 
and cost 50 times more, than the British bomb was meant to. 

Being a scientific Luddite was not easy. Charles Goodeve, who had 
been the Admiralty’s senior scientist during the Second World War, 
recalled that “the voices of reason” who opposed, on the grounds of 
cost, the extraordinary wartime scheme to build a gigantic aircraft 
carrier out of ice (codename Habakkuk) were “shouted down by cries 
of ‘obstruction’” in the internal deliberations of government. Goodeve 
estimated (although this is certainly an exaggeration) that Habakkuk 
was the most serious misallocation of Allied effort of any wartime 
invention2. It was supported by scientists of distinction, most nota-
bly the socialist crystallographer J. D. Bernal, but fortunately was not 
pursued beyond the experimental stage. 

The Second World War has been treated as a moment of triumph 
for British science, and this is associated with a small range of well-
known devices — radar, jet engines, penicillin, the Mulberry artificial 
harbour, the Pipe Line Under The Ocean (PLUTO) and sometimes the 
Habakkuk. Of these, only radar made a definite positive contribution 
to the war. Most of the rest were either irrelevant to it, or of marginal 
importance. British jet engines made no impact, nor did the atomic 
bomb, which marked rather than caused the end of the war. The two 
Mulberry harbours towed to the Normandy beaches, although much 
celebrated, contributed less than propaganda implies then and since. 
The Americans managed perfectly well after the Mulberry built for them 
was destroyed in a storm before it was even finished. The PLUTO, which 
took petrol across the English Channel, although built at great expense, 
was, as US Luddites had suggested, quite unnecessary and, furthermore, 
worked very badly. 

Churchill’s Luddites: Archibald V. Hill, Patrick Blackett and Henry Tizard.
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“In the Second 
World War, British 
scientists were 
actively involved in 
opposing new ideas 
for weapons.”

2 8  |  N A T U R E  |  V O L  4 7 1  |  3  M A R C H  2 0 1 1

COMMENT

© 2011 Macmillan Publishers Limited. All rights reserved



The reality is that the British war effort would have been more  
effective had none of these projects gone ahead and the vast cost of 
development and deployment been spent elsewhere. The lesson is this: 
not every famous technology is important. 

LUDDITES NEEDED
After the Second World War, Britain could have done with more  
scientific Luddites. Successful opposition to British nuclear power  
stations in the 1950s and 1960s would have saved the nation billions of 
pounds, because they generated electricity more expensively than need 
have been the case. A stronger opposition to Concorde (the dissenters 
included the future Nobel laureate, physicist Nevill Mott) would have 
deprived some rich people of time spent in the air, and the British and 
French taxpayers could have spent more on developing other modes 
of transport, perhaps speeding up the development of trains. 

Today publicly funded researchers are under pressure to identify 
the probable ‘impact’ of their work. Instead of making fun of scientists 
for pooh-poohing the economic prospects of their own discoveries 
— Ernest Rutherford describing atomic energy as “moonshine” is the 
much-repeated example — we should celebrate the unseen work that 
rightly stops the great majority of ideas and inventions from getting 
anywhere. That great British innovation, the National Institute for 
Health and Clinical Excellence (NICE), which brings evidence to bear 
on medical procedures and drugs, is under huge pressure from inter-
ested pharmaceutical firms and sponsored patients’ groups to endorse 
products of doubtful utility. We need much more serious opposition 
to the gigantic waste of innovative resources that goes into ‘me too’ 
drugs. We also need to reject the fake technical fixes that are every-
where on offer — often the problem is not lack of technical means, but 
something else entirely. Feeding the world might benefit from genetic 
modification technology, but it will not be achieved if the only change 
is more genetically modified crops. 

Above all, we should reject the idea that even the original Luddites 
were opposed to progress, or the machine. In response to a govern-
ment bill to make machine-breaking a capital offence, the poet Lord 
Byron explained to the House of Lords that the Luddites imagined 
that “the maintenance and well-doing of the industrious poor were 
objects of greater consequence that the enrichment of a few by any 
improvement in the implements of trade”. Yet, said this great defender 
of the Luddites, “the adoption of the enlarged machinery … might have 
been beneficial to the master without being detrimental to the servant”, 
but the state of the economy at the time meant that this was not the 
case3. Similarly most people said to be Luddites today are not against 
progress or science and technology in general, but against particular 
manifestations in particular contexts, just as scientists are. 

Scientists should embrace and refine their Luddite sides — as a 
public service, and as a service to knowledge and invention. Using 
their authority, they should insist on the difference between science 
as whole and a particular part, and of the necessity of nay-saying. That 
would in itself help to raise the level of elite (let alone public) discussion  
above its current, depressingly low level. ■

David Edgerton is at the Centre for the History of Science, 
Technology and Medicine at Imperial College London, London SW7 
2AZ, UK. His book Britain’s War Machine: Weapons, Resources and 
Experts in the Second World War will be published in the United 
Kingdom on 31 March by Allen Lane and in the United States in 
August by Oxford University Press.  
e-mail: d.edgerton@imperial.ac.uk

1. Blackett, P. M. S. A Note on Certain Aspects of the Methodology of Operational 
Research (1943).

2. Goodeve, C. The ice island fiasco The Times, 19 April 1951. 
3. Lord Byron, House of Lords Debates, 27 February 1812; available at 
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A ‘Z’ battery of anti-aircraft rockets in action in 1944. Physiologist Archibald V. Hill declared them an “infernal waste of time, effort, manpower and material”. 
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