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PROLOGUE 

The General Theory of Evolution 

The word 'evolution' originally means ' unfolding'. Evolution i a 

story, a narrative of how things change. It is a word freighted with 

many other meanings, of particular kinds of change. It imp lie the 

emergence of something from something else. It has come to carry 
a connotation of incremental and gradual change, the opposite 

of sudden revolution. It is both spontaneous and inexorable. It 
suggests cumulative change from simple beginnings. It brings the 

implication of change that comes from within, rather than being 

directed from without. It also usually implies change that has no 

goal, but is open-minded about where it end up. And it has of 

course acquired the very specific meaning of genetic descent with 
modification over the generations in biological creatures through 

the mechanism of natural selection. 
This book argues that evolution is happening all around us. It 

is the best way of understanding how the human world changes, 
a well as the natural world. Change in human institutions, 

artefacts and habits is incremental, inexorable and inevitable. It 
follows a narrative, going from one stage to the next; it creeps 

rather than jumps; it has its own pontaneous momentum, 

rather than being driven from outside; it has no goal or end 
in mind; and it largely happens by trial and error - a version 

of natural selection. Take, for example, electric light. When an 

obscure engineer named Thomas Newcomen in 1712 hit upon 
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2 • THE EVOLUTION OF EVERYTHING 
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gods make morality. Not just individuals, but institutions too: 
Goldman Sachs, the Communist Party, the Catholic Church, Al 

Qaeda - these are said to shape the world. 
That's the way I was taught. I now think it is more often 

wrong than right. Individuals can make a difference, of course, 
and so can political parties or big companies. Leadership still 
matters. But if there is one dominant myth about the world, one 
huge mistake we all make, one blind spot, it is that we all go 
around assuming the world is much more of a planned place 

than it is. As a result, again and again we mistake cause for 
effect; we blame the sailing boat for the wind, or credit the by
stander with causing the event. A battle is won, so a general must 
have won it (not the malaria epidemic that debilitated the enemy 
army); a child learns, so a teacher must have taught her (not 
the books, peers and curiosity that the teacher helped her find); 

a species is saved, so a conservationist must have saved it (not 

the invention of fertiliser which cut the amount of land needed 
to feed the population); an invention is made, so an inventor 
must have invented it (not the inexorable, inevitable ripeness of 

the next technological step); a crisis occurs, so we see a con
spiracy (and not a cock-up). We describe the world as if people 

and institutions were always in charge, when often they are not. 
As Nassim Taleb remarks in his book Antifragile, in a complex 
:Vorld the very notion of 'cause' is suspect: 'another reason to 
tgnore newspapers with their constant supply of causes for 

things'. 
Taleb is brutally dismissive of what he mockingly calls the 

Soviet-Harvard illusion, which he defines as lecturing birds on 
flight and thinking that the lecture caused their skill at flying. 
Adam Smith was no less rude about what he called the man of 
system, who imagines 'that he can arrange the different members 

of a great society with as much ease as the hand arranges the 
different pieces upon a chess-board', without considering that on 

the great chessboard of human society, the pieces have a motion 

of their own. 
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customs - are man-made things. But none of them is designed by 

a human being. They all emerged unplanned. 
We transfer this thinking back into our understanding of the 

natural world too. We see purposeful design in nature, rather 

than emergent evolution. We look for hierarchy in the genome, 
for a 'self' in the brain and for free will in the mind. We latch 

' 
on to any excuse to blame an extreme weather event on human 
agency- whether witchdoctoring or man-made global warming. 

Far more than we like to admit, the world is to a remarkable 

extent a self-organising, self-changing place. Patterns emerge, 
trends evolve. Skeins of geese form Vs in the sky without mean
ing to, termites build cathedrals without architects, bees make 
hexagonal honeycombs without instruction, brains take shape 

without brain-makers, learning can happen without teaching, 

political events are shaped by history rather than vice versa. The 

genome has no master gene, the brain has no command centre, 

the English language has no director, the economy has no chief 

executive, society has no president, the common law has no chief 
justice, the climate has no control knob, history has no five-star 

general. 
In society, people are the victims and even the immediate 

agents of change, but more often than not the causes are else

where - they are emergent, collective, inexorable forces. The 

most powerful of these inexorable forces is biological evolution 

by natural selection itself, but there are other, simpler forms of 

evolutionary, unplanned change. Indeed, to borrow a phrase 
from a theorist of innovation, Richard Webb, Darwinism is the 
'special theory of evolution'; there's a general theory of evo

lution too, and it applies to much more than biology. It applies 

to society, money, technology, language, law, culture, music, vio
lence, history, education, politics, God, morality. The general 

theory says that things do not stay the same; they change grad
ually but inexorably; they show 'path dependence'; they show 

descent with modification; they show trial and error; they show 

selective persistence. And human beings none the less take credit 
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The Evolution of the Universe 

If you possess a firm grasp of these tenets, you will see 

That Nature, rid of harsh taskmasters, all at once is free 

And everything she does, does on her own, so that gods play 

No part ... 

Lucretius, De Rerum Natura, Book 2, lines 1090-3 

A 'skyhook' is an imaginary device for hanging an object from 
the sky. The word originated in a sarcastic remark by a frustrated 
pilot of a reconnaissance plane in the First World War, when told 
to stay in the same place for an hour: 'This machine is not fitted 
with skyhooks,' he replied. The philosopher Daniel Dennett used 
the skyhook as a metaphor for the argument that life shows evi
dence of an intelligent designer. He contrasted skyhooks with 
cranes - the first impose a solution, explanation or plan on the 
world from on high; the second allow solutions, explanations 
or patterns to emerge from the ground up, as natural selection 

does. 
The history of Western thought is dominated by skyhooks, by 

devices for explaining the world as the outcome of design and 
planning. Plato said that society worked by imitating a designed 
cosmic order, a belief in which should be coercively enforced. 



1'1 

l' 

e 
v 

i: 

e 

8 • Tf-I 
E EVOLUTION 0 

Aristotle 'd F EVERYTHING 
. sat that 
Intentional· You should l 

. tty and d ook f . 
satd gods d . eveloprne or Inherent principles of 
h ectded h nt - soul · 

s oufd beh t e outcom f s - Wtthin matter. Homer 
ave mor II e o batt! 

You should b a Y because J es. St Paul said that you 
L o ey G d' esus t ld 

Uther said th 0 s Word as 0 you so. Mohamed said 
. at yo trans · 

soctal order ur fate Was · G muted through the Koran. 
- h carne fr In od's h 

t e state tr orn a monarch ands. Hobbes said that 
N' · 1\..ant ·d o h 

tetzsche said h Sat morality t ' r w at he called 'Leviathan' 
said h t at st ranscend d h t at the st rong leaders e uman experience. 
soc· 1 ate w made f 

h 
ta Progress A as the mean f or good societies. Marx 

t . ·g· sodr. 
ere ts a top-d am and again e tvenng economic and 

Presc · . 0 Wn d . ' We hav 1 flPtion by h' escnption f h e to d ourselves that 
B W tch 0 t e w Id 

Ut there is We should 1· or ' and a top-down 
usually f .

1 
another tve. 

at ed t b stream 
Epicu 0 reak h of thou h 
F rus, a Greek h. t rough. Perh . g t that has tried and 

rom wh P Ilo h aps Its r· h at later . sop er abo ear test exponent was 
e Was b Wnters . Ut whom k 

the h . orn in 341 B Satd about his . ~e now very little. 
alit PbYstcal WorJd th C and thought ( Wntmgs, we know that 

Y y h · ' e li · as far reg .. w tch we I' vmg World h as we can tell) that 
statutnng no divine :ve all emerged 'a urnan society and the mor-

e to ex I . nterv . s spont 
bel' P atn th entton no b aneous phenomena 

teved f I ern. As . r a eni ' 
the ' o lowing Interpreted b ~n monarch or nanny 

World anothe Y hts f IJ 
spirt't consisted r Greek ph 'I 0 owers, Epicurus 

s and h not f I t osoph D 
and Utnour b 0 0 ts of s . er, emocritus, that 

atorns E s, Ut · Pectal sub . . 
and ind . Verythin . Sttnply of tw . stances tncludmg 

l 
estructibl g, satd Ep· o ktnds of th. . 'd 

aws of e atoth tcurus t' tng. vot s 
natu ••tS se ' s made f · · · caus T re and ' Parated b 0 tnvtstbly small 

es. his every h y Voids· th 
century Be Was a startlin p enornenon is th e atoms obey the 

Unf · gly Prescient e result of natural 
ortun 

1 
conclus · f 

hund d ate Y Ep· ton or the fourth 
re Years tcurus's .. 

lengthy: l later h' . Wrttmgs d'd 
' e oq ' ts td 1 not · the N uent and eas Were . survtve. But three 

ature of Things~nfinished Poe:v•~d and explored in a 
' by the R.o ' e Rerum Natura (Of 

tnan poet r· ttus Lucretius 

THE EVOLUTION OF THE UNIVERSE • 9 

Carus, who probably died in mid-stanza around 49 BC, just 

as dictatorship was looming in Rome. Around this time, in 

Gustave Flaubert's words, 'when the gods had ceased to be, and 
Christ had not yet come, there was a unique moment in history, 

between Cicero and Marcus Aurelius when man stood alone'. 

Exaggerated maybe, but free thinking was at least more possible 

then than before or after. Lucretius was more subversive, open

minded and far-seeing than either of those politicians (Cicero 
admired, but disagreed with, him). His poem rejects all magic, 

mysticism, superstition, religion and myth. It sticks to an un

alloyed empiricism. 
As the Harvard historian Stephen Greenblatt has docu

mented, a bald list of the propositions Lucretius advances in the 

unfinished 7,400 hexameters of De Rerum Natura could serve 

as an agenda for modernity. He anticipated modern physics by 

arguing that everything is made of different combinations of a 

limited set of invisible particles, moving in a void. He grasped 

the current idea that the universe has no creator, Providence 

is a fantasy and there is no end or purpose to existence, only 

ceaseless creation and destruction, governed entirely by chance. 

He foreshadowed Darwin in suggesting that nature ceaselessly 

experiments, and those creatures that can adapt and reproduce 

will thrive. He was with modern philosophers and historians in 

suggesting that the universe was not created for or about human 

beings, that we are not special, and there was no Golden Age of 

tranquillity and plenty in the distant past, but only a primitive 

battle for survival. He was like modern atheists in arguing that 

the soul dies, there is no afterlife, all organised religions are 

superstitious delusions and invariably cruel, and angels, demons 

or ghosts do not exist. In his ethics he thought the highest goal 

of human life is the enhancement of pleasure and the reduction 

of pain. 

Thanks largely to Greenblatt's marvellous book The Swerve, 
I have only recently come to know Lucretius, and to appre

ciate the extent to which I am, and always have been without 
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pain- was incompatible with the recurring Christian obsession 

that pleasure is sinful and suffering virtuous. '' 
Whereas Plato and Aristotle could be accommodated with

in Christianity, because of their belief in the immortality of the 
soul and the evidence for design, the Epicurean heresy was so 
threatening to the Christian Church that Lucretius had to be sup
pressed. His atheism is explicit, even Dawkinsian, in its direct
ness. The historian of philosophy Anthony Gottlieb compares a 
passage from Lucretius with one from Richard Dawkins's The 
Selfish Gene. The first talks of 'the generation of living crea
tures' by 'every sort of combination and motion'; the second of 
how 'unordered atoms could group themselves into ever more 
complex patterns until they ended up manufacturing people'. 
Lucretius was, carped John Dryden, at times 'so much an atheist, 
he forgot to be a poet'. He talks about people 'crushed beneath 
the weight of superstition', claims that 'it is religion breeds 
wickedness' and aims to give us 'the power to fight against the 

superstitions and the threats of priests'. Little wonder they tried 

to stamp him out. 
They almost succeeded. St Jerome - keen to illustrate the 

wages of sin - dismissed Lucretius as a lunatic, driven mad by 
a love potion, who then committed suicide. No evidence to sup

port these calumnies exists; saints do not show their sources. 
The charge that all Epicureans were scandalous hedonists was 
trumped up and spread abroad, and it persists to this day. Copies 
of the poem were rooted out of libraries and destroyed, as were 

* Greenblatt's book has been severely criticised, as successful books often are, by 
other academics, mainly on the grounds that he stands accused of exaggerating 
the illiteracy and ignorance of the medieval clerisy, that he misses the fact that 
the poem was at least sporadically mentioned in the ninth century, and that 
he is too harsh towards religious thinking. But in his main argument that De 
R.erum Natura was suppressed and attacked by Christianity- even after its re
discovery - and had an influence on the Renaissance and the Enlightenment, 
once it was widely circulated after 1417, there is no doubt that Greenblatt is 
right. 
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to see where they led. Isaac Newton became acquainted with 

Epicurean atomism as a student at Cambridge, when he read a 
book by Walter Charleton expounding Gassendi's interpretation 

of Lucretius. Later he acquired a Latin edition of De Rerum 
Natura itself, which survives from his library and shows signs 
of heavy use. He echoed Lucretian ideas about voids between 

atoms throughout his books, especially the Opticks. 
Newton was by no means the first modern thinker to banish 

a skyhook, but he was one of the best. He explained the orbits 

of the planets and the falling of apples by gravity, not God. In 
doing so, he did away with the need for perpetual divine inter
ference and supervision by an overworked creator. Gravity kept 

the earth orbiting the sun without having to be told. Jehovah 

might have kicked the ball, but it rolled down the hill of its own 

accord. 
Yet Newton's disenthralment was distinctly limited. He was 

furious with anybody who read into this that God might not be 

in ultimate charge, let alone not exist. He asserted firmly that: 

'This most elegant system of the sun, planets, and comets could 
not have arisen without the design and dominion of an intelli

gent and powerful being.' His reasoning was that, according 

to his calculations, the solar system would eventually spin off 

into chaos. Since it apparently did not, God must be intervening 
periodically to nudge the planets back into their orbits. Jehovah 

has a job after all, just a part-time one. 

The swerve 

That's that then. A skyhook still exists, just out of sight. Again 

and again this was the pattern of the Enlightenment: gain a yard 

of ground from God, but then insist he still holds the field beyond 

and always will. It did not matter how many skyhooks were 
found to be illusory, the next one was always going to prove 
real. Indeed, so common is the habit of suddenly seeing design, 

after all the hard work has been done to show that emergence 
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of nature that it must be the product of a wise creator. Or, to 
paraphrase Maupertuis, if God's as clever as me, he must exist. 

A blazing non sequitur. 
Voltaire, perhaps irritated by the fact that his mathematically 

gifted mistress Emilie, Marquise du Chatelet had slept with 
Maupertuis and had written in defence of Leibniz, then based 

his character Dr Pangloss in his novel Candide on an amalgam of 
Leibniz and Maupertuis. Pangloss remains blissfully persuaded 
- and convinces the naive Candide - that this is the best of all 
possible worlds, even as they both experience syphilis, ship
wreck, earthquake, fire, slavery and being hanged. Voltaire's con
tempt for theodicy derived directly and explicitly from Lucretius, 
whose arguments he borrowed throughout life, styling himself at 

one point the 'latter-day Lucretius'. 

Pasta or worms? 

Voltaire was by no means the first poet or prose stylist to draw 

upon Lucretius, nor would he be the last. Thomas More tried 

to reconcile Lucretian pleasure with faith in Utopia. Montaigne 
quoted Lucretius frequently, and echoed him in saying 'the world 
is but a perennial movement ... all things in it are in constant 
motion'; he recommended that we 'fall back into Epicurus' infinity 

of atoms'. Britain's Elizabethan and Jacobean poets, including 
Edmund Spenser, William Shakespeare, John Donne and Francis 
Bacon, all play with themes of explicit materialism and atomism 

that came either directly or indirectly from Lucretius. Ben Jonson 
heavily annotated his Dutch edition of Lucretius. Machiavelli 
copied out De Rerum Natura in his youth. Moliere, Dryden 

and John Evelyn translated it; John Milton and Alexander Pope 

emulated, echoed and attempted to rebut it. 
Thomas Jefferson, who collected five Latin versions of De 

Rerum Natura along with translations into three languages, 
declared himself an Epicurean, and perhaps deliberately echoed 
Lucretius in his phrase 'the pursuit of happiness'. The poet and 
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Henri, baron d'Holbach, took Lucretian ideas to their ultimate 

extreme in his Le Systeme de Ia Nature of 1770. D'Holbach saw 
nothing but cause and effect, and matter in motion: 'no necessity 

to have recourse to supernatural powers to account for the for-

mation of things'. 
One place where such scepticism began to take hold was in 

geology. James Hutton, a farmer from southern Scotland, in 1785 
laid out a theory that the rocks beneath our feet were made by 
processes of erosion and uplift that are still at work today, and 
that no great Noachian flood was needed to explain seashells on 
mountaintops: 'Hence we are led to conclude, that the greater part 
of our land, if not the whole, had been produced by operations 
natural to this globe.' He glimpsed the vast depths of geological 

time, saying famously, 'We find no vestige of a beginning - no 

prospect of an end.' For this he was vilified as a blasphemer 

and an atheist. The leading Irish scientist Richard Kirwan even 
Went as far as to hint that ideas like Hutton's contributed to 

dangerous events like the French Revolution, remarking on 

how they had 'proved too favourable to the structure of various 

systems of atheism or infidelity, as these have been in their turn 

to turbulence and immorality'. 

No need of that hypothesis 

The physicists, who had set the pace in tearing down sky

hooks, continued to surprise the world. It fell to Pierre-Simon 
Laplace (using Emilie du Chatelet's improvements to cumber

some Newtonian geometry) to take Newtonism to its logical 

conclusion. Laplace argued that the present state of the uni

verse was 'the effect of its past and the cause of its future'. If an 
intellect were powerful enough to calculate every effect of every 

cause, then 'nothing would be uncertain and the future just like 

the past would be present before its eyes'. By mathematically 

showing that there was no need in the astronomical world even 

for Newton's Nudge God to intervene to keep the solar system 



18 • THE EVOLUTIO 
N OF EVERYTHING 

stable L 1 ' apace took 
hypothes· 'h away that skyh k ' 1s, e told Na 

1 
°0 • I had no need of that 

Th . poeon 
e certamty of L . 

the twenti h a place's determ· . 
tum h et. century under a l 1ntsm eventually crumbled in 

mec antes d ssau t from d' turned an chaos theor A h two 1rections - quan-
outtobe Y· tt esub · into th very far from N . atom1c level, the world 
e very f b . ewtonta · h Henri p . _a nc of matter E n, w1t uncertainty built 
omcare d' · ven at h bodies re 

1 
. 1scovered that t e astronomical scale, 

su ted m some arr 
Edward L perpetual instab'l· angements of heavenly 

orenz re l' 1 tty A d h meant that a 1sed, exquisite · .. ~ as t e meteorologist 
. weather sens1ttv1t · .. 
mg, famou 

1 
. systems were . h Y to m1t1al conditions 

s y, m th · 1 m erentl butterfly's . e ttt e of a lect . Y unpredictable ask-
wmgs in B · ure m 1972 ' ' 

But here's th raztl set off at : Does the flap of a 
e thi T ornad · .,... 

below not b ng. hese assa 1 ° m 1exas?' 
' a ove· fro . u ts on det . . 

the world a still ' m W1thin, not With erm1ntsm came from 
. more Lu . out If an th' h castmg the p . . crettan pl T · Y mgt ey made 

ostt1on of ace. he i . . 
made the wo ld an electron h mposs1b1lity of fore-

r proof . ' or t e w h 
and experts and l agamst the confid eat era year ahead, 

P anners ence of . · prognosticators 

The puddle that fit . 
. s tts pothole 

Bnefly in th l . e ate tw . 
mto a new k entteth centu 
f s yhook called h ry, some astr 
orms, this argued th t e 'anthro . . onomers bought 

particular values of at t~e conditions p~cf phnnciple'. In various 
the certam t e un. emergence of l'f parameters 1Verse, and the 

l' 1 1 e In h ' seemed . d 
a 1tt e bit different th ot er Words if th' 1 eally suited to 
merised carbon wo~ld en stable suns, ~ater tngs had been just 

s~arted. This stroke of not .be possible so l~fworlds and poly-
kmd f . cosm1c 1 k · ' 1 e co ld 

0 pnvileged u . uc 1mplied th u never get 
was somehow spook ntve~e uncannily suitab~t we lived in some 

Certainly, there dy an cool. e for us, and this 

features of our o o. seem to be some 
'bl wn un1ve . remark bl 

S1 e. If the cosmol . rse Without which l'f a y fortuitous 
og1cal constant were a~ e would be impos

Y larger th ' e pres-

THE EVOLUTION OF THE UNIVERSE • 19 

sure of antigravity would be greater and the universe would 
have blown itself to smithereens long before galaxies, stars and 
planets could have evolved. Electrical and nuclear forces are just 

the right strength for carbon to be one of the most common ele
ments, and carbon is vital to life because of its capacity to form 
multiple bonds. Molecular bonds are just the right strength to 
be stable but breakable at the sort of temperatures found at the 
typical distance of a planet from a star: any weaker and the uni
verse would be too hot for chemistry, any stronger and it would 

be too cold. 
True, but to anybody outside a small clique of cosmologists 

who had spent too long with their telescopes, the idea of the 
anthropic principle was either banal or barmy, depending on 
how seriously you take it. It so obviously confuses cause and 
effect. Life adapted to the laws of physics, not vice versa. In a 
world where water is liquid, carbon can polymerise and solar 
systems last for billions of years, then life emerged as a carbon
based system with water-soluble proteins in fluid-filled cells. 

In a different world, a different kind of life might emerge, if 

it could. As David Waltham puts it in his book Lucky Planet, 

'It is all but inevitable that we occupy a favoured location, one of 
the rare neighbourhoods where by-laws allow the emergence 

of intelligent life.' No anthropic principle needed. 
Waltham himself goes on to make the argument that the earth 

may be rare or even unique because of the string of ridiculous 

coincidences required to produce a planet with a stable tempera
ture with liquid water on it for four billion years. The moon 
was a particular stroke of luck, having been formed by an inter
planetary collision and having then withdrawn slowly into space 

as a result of the earth's tides (it is now ten times as far away as 
when it first formed). Had the moon been a tiny bit bigger or 
smaller, and the earth's day a tiny bit longer or shorter after the 
collision, then we would have had an unstable axis and a ten

dency to periodic life-destroying climate catastrophes that would 
have precluded the emergence of intelligent life. God might claim 
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The Evolution of Morality 

0 miserable minds of men! 0 hearts that cannot see! 

Beset by such great dangers and in such obscurity 
You spend your lot of life! Don't you know it's plain 
That all your nature yelps for is a body free from pain, 
And, to enjoy pleasure, a mind removed from fear and care? 

Lucretius, De Rerum Natura, Book 2, lines 1-5 

Soon a far more subversive thought evolved from the followers 

of Lucretius and Newton. What if morality itself was not handed 

down from the Judea-Christian God as a prescription? And was 

not even the imitation of a Platonic ideal, but was a spontaneous 

thing produced by social interaction among people seeking to 
find ways to get along? In 1689, John Locke argued for religious 

tolerance - though not for atheists or Catholics - and brought 

a storm of protest down upon his head from those who saw 

government enforcement of religious orthodoxy as the only 

thing that prevented society from descending into chaos. But the 

idea of spontaneous morality did not die out, and some time 
later David Hume and then Adam Smith began to dust it off 

and show it to the world: morality as a spontaneous phenom
enon. Hume realised that it was good for society if people 
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versity in the 1750s, and in 1759 he put together his lectures 
as a book, The Theory of Moral Sentiments. Today it seems 
nothing remarkable: a dense and verbose eighteenth-century 
ramble through ideas about ethics. It is not a rattling read. But 
in its time it was surely one of the most subversive books ever 
written. Remember that morality was something that you had 
to be taught, and that without Jesus telling us what to teach, 
could not even exist. To try to raise a child without moral 
teaching and expect him to behave well was like raising him 
without Latin and expecting him to recite Virgil. Adam Smith 
begged to differ. He thought that morality owed little to teach
ing and nothing to reason, but evolved by a sort of reciprocal 
exchange within each person's mind as he or she grew from 
childhood, and within society. Morality therefore emerged as a 
consequence of certain aspects of human nature in response to 

social conditions. 
As the Adam Smith scholar James Otteson has observed, 

Smith, who wrote a history of astronomy early in his career, saw 
himself as following explicitly in Newton's footsteps, both by 

looking for regularities in natural phenomena and by employ
ing the parsimony principle of using as simple an explanation 
as possible. He praised Newton in his history of astronomy for 
the fact that he 'discovered that he could join together the move
ment of the planets by so familiar a principle of connection'. 
Smith was also part of a Scottish tradition that sought cause 
and effect in the history of a topic: instead of asking what is the 
perfect Platonic ideal of a moral system, ask rather how it came 

about. 
It was exactly this modus operandi that Smith brought to 

moral philosophy. He wanted to understand where morality came 
from, and to explain it simply. As so often with Adam Smith, he 
deftly avoided the pitfalls into which later generations would 
fall. He saw straight through the nature-versus-nurture debate 
and came up with a nature-via-nurture explanation that was 

far ahead of its time. He starts The Theory of Moral Sentiments 
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from doing what he recommends, and guilt from not doing so . 
Voltaire put it pithily: 'The safest course is to do nothing against 

one's conscience. With this secret, we can enjoy life and have no 

fear from death.' 

How morality emerges 

There is, note, no need for God in this philosophy. As a teacher 

of Natural Theology among other courses, Smith was no de

clared atheist, but occasionally he strays dangerously close to 
Lucretian scepticism. It is hardly surprising that he at least paid 
lip service to God, because three of his predecessors at Glasgow 

University, including Hutcheson, had been charged with heresy 

for not sticking to Calvinist orthodoxy. The mullahs of the day 

were vigilant. There remains one tantalising anecdote from a 
student, a disapproving John Ramsay, that Smith 'petitioned the 

Senatus ... to be relieved of the duty of opening his class with 

a prayer', and, when refused, that his lectures led his students to 

'draw an unwarranted conclusion, viz. that the great truths of 

theology, together with the duties which man owes to God and 

his neighbours, may be discovered in the light of nature without 

any special revelation'. The Adam Smith scholar Gavin Kennedy 

points out that in the sixth edition (1789) of The Theory of 
Moral Sentiments, published after his devout mother died, Smith 

excised or changed many religious references. He may have been 

a closet atheist, but he might also have been a theist, not taking 

C
1
hristianity literally, but assuming that some kind of god im

p anted benevolence in the human breast. 
Morality, in Smith's view, is a spontaneous phenomenon, in 

the sense that people decide their own moral codes by seeking 
mutual sympathy of sentiments in society, and moralists then 

observe and record these conventions and teach them back to 
people as top-down instructions. Smith is essentially saying that 

the priest who tells you how to behave is basing his moral code 

on observations of what moral people actually do. 
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Smith was acutely aware of this parallel with language, which 
is why he insisted on appending his short essay on the origin of 
language to his Theory of Moral Sentiments in its second and 
later editions. In the essay, Smith makes the point that the laws of 
language are an invention, rather than a discovery - unlike, say, 
the laws of physics. But they are still laws: children are corrected 
by their parents and their peers if they say 'bringed' instead of 
'brought'. So language is an ordered system, albeit arrived at 

spontaneously through some kind of trial and error among 
people trying to make 'their mutual wants intelligible to each 
other'. Nobody is in charge, but the system is orderly. What a 
peculiar and novel idea. What a subversive thought. If God is 
not needed for morality, and if language is a spontaneous system, 
then perhaps the king, the pope and the official are not quite as 
vital to the functioning of an orderly society as they pretend? 

As the American political scientist Larry Arnhart puts it, 
Smith is a founder of a key tenet of liberalism, because he rejects 
the Western tradition that morality must conform to a transcen

dental cosmic order whether in the form of a cosmic God, a 
' cosmic Reason, or a cosmic Nature. 'Instead of this transcen-

dental moral cosmology, liberal morality is founded on an 
empirical moral anthropology, in which moral order arises from 

Within human experience.' 
Above all, Smith allows morality and language to change, 

to evolve. As Otteson puts it, for Smith, moral judgements are 

generalisations arrived at inductively on the basis of past experi
ence. We log our own approvals and disapprovals of our own 
and others' conduct and observe others doing the same. 'Fre-

' quently repeated patterns of judgement can come to have the 
appearance of moral duties or even commandments from on 
high, while patterns that recur with less frequency will enjoy 

commensurately less confidence.' It is in the messy empirical 
World of human experience that we find morality. Moral phil

osophers observe what we do; they do not invent it. 
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Better angels 

. . . . dl 1 Scottish Good gnef. Here" an erghreenrh-century, mrd e-c ass f he 
professor saying that morality is an accidental by-product 
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way human beings adjust their behaviour towards each ot er 
as they grow op; saying that morality is an emergent phenoml -

. · rea-
enon that arises spontaneously among human bemgs m a b 
tively peaceful society; saying that goodness does not need to e 
taught, let alone assO<:iated with the superstitious belief that It 

would not exist but for the divine origin of an ancient Palestm
ian carpenter. Smith sounds remarkably like Lucretius (whom 
he certainly read) in parts of his Moral Sentiments book, but he 
also sounds remarkably like Steven Pinker of Harvard University 

today discussing the evolution of society towards tolerance and away from violence. 

As I will explore, there is in fact a fascinating convergence 
here. Pinker's account of morality growing strongly over time is, 
at bottom, very like Smith's. To pur it at its baldest, a Smithian 
child, developing his sense of morality in a violent medieval 
society in Prussia (say) by trial and error, would end up with 
a moral code quire different from such a child growing up in a 
peaceful German (say) suburb today. The medieval person would 

be judged mora] if he killed people in defence of his honour or 
his city; whereas today he would be thought moral if he refused 
meat and gave copiously to charity, and thought shockingly 
immoral if he killed somebody for any reason at all, and espe
cially for honour. In Smith's evolutionary view of morality, it is 
easy to see how morality is relative and will evolve to a different 
end point in different societies, Which is exactly what Pinker documents. 

Pinker's book The Better Angels of Our Nature chronicles 
the astonishing and continuing decline in violence of recent cen
turies. We have just lived through the decade With the lowest 
global death rate in warfare on record; we have seen homicide 
rates fall by 99 per cent in most Western countries since medieval 
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b d . d anners that about table manners, toilet manners and e SI e m. 'D n't 

h f almg· 0 seem unnecessary to state, hut are t ere ore rev~ · don't 
greet someone while they are urinating or defecatmg · · · 

1 

e 
blow your nose on to the table-doth or mto your n ' 

. fi gers s eev 
or hat ... turn away when spitting lest your sa tva a y 

1' f 11 on some-
one ... don't pick your nose while eating.' In short, the v~i-
fact that these injunctions needed mentioning implies that me d 
eva[ European life Was pretty disgusting by modern standar s; 
Pinker comments, 'These are the kind of directives you'd expec 
a parent to give to a three-year-old, not a great philosopher to a 
literate readership.' Elias argued that the habits of refinement, 
self-control and consideration that are second nature to us today 

had to be acquired. As time went by, people 'increasingly in; 
hibited their impulses, anticipated the long-term consequences 

0 their actions, and took other people's thoughts and feelings into 
consideration'. In other words, not bloWing your nose on the 
tablecloth was all one with not stabbing Your neighbouL It's a bit 
like a historical version of the broken-window theory, intoler
ance of small crimes leads to intolerance of big ones. 

Doux commerce 

But how were these gentler habits acquired? Elias realised that 
we have internalised the punishment for breaking these rules I and 
the ones against more serious violence) in the form of a sense of 
shame. That is to say, just as Adam Smith argued, we rely on an 
impartial spectator, and we learned earlier and earlier in life to 

see his point of view as he became ever more censorious. But 
why? Elias and Pinker give two chief reasons, government and 
comnnerce. With an increasingly centralised government focused 
on the king and his coun, rather than local warlords, people 
had to behave more like courtiers and less like warriors. That 
meant not only less violent, but also nnore refined. Leviathan en
forced the peace, if only to have more productive peasants to tax. 
Revenge for murder was nationalised as a crime to be punished, 
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. u Pinker's a small profit (just enough to pay the rent and bnng P hurt a 
mother and her brothers), and no, his grandfather never 

fly. Commerce, he said, cannot be equated with violen~e. virtues 
'Participation in capitalist markets and bourgeors r book 

has civilized the world; writes Deirdre McCloskey m he ar}' 

b le contr 
The Bourgeois Virtues. 'Richer and more ur an peop ' less 
to what the magazines of opinion sometimes suggest, are al 
materialistic, less violent, less superficial than poor and rur 
people' (emphasis in original). g 

1-!ow is it then that conventional wisdom- especially am~~e 
teachers and religious leaders- maintains that commerce rs h 
cause of nastiness, not niceness? That the more we grow t e 

d h 
k . . 1" , the more 

economy an t e more we ta e part m 'caprta rsm, . 

· IS 
selfish, individualistic and thoughtless we become? This vrew h 
so widespread it even leads such people to assume - against t e 
evidence- that violence is on the increase. As Pope Francis put 
it in his 2013 apostolic exhortation Evangelii Gaudium, 'un· 
bridled' capitalism has made the poor miserable even as it en· 
riched the rich, and is responsible for the fact that 'lack of respect 
for others and violence are on the rise'. Well, this is just one of 
those conventional wisdoms that is plain wrong. There has been 
a decline in violence, not an increase, and it has been fastest in 
the countries with the least bridled versions of capitalism - not 
that there is such a thing as unbridled capitalism anywhere in 
the world. The ten most violent countries in the world in 2014-
Syria, Afghanistan, South Sudan, Iraq, Somalia, Sudan, Central 
African Republic, Democratic Republic of the Congo, Pakistan 
and North Korea - are all among the least capitalist. The ten 
most peaceful - Iceland, Denmark, Austria, New Zealand, 
Switzerland, Finland, Canada, Japan, Belgium and Norway - are 
all firmly capitalist. 

My reason for describing Pinker's account of the Elias theory 
in such detail is because it is a thoroughly evolutionary argu
ment. Even when Pinker credits Leviathan- government policy 
_ for reducing violence, he implies that the policy is as much an 
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. to law with a rationally designed law is, he jests, like trymg 
design a better rhinoceros in a laboratory. 

1 

1 

. · ega Judges change the common law incrementally, adJustmg 

d Wh a new 
doctrine case by case to fit the facts on the groun . en . s 
puzzle arises, different judges come to different conclusiOn 

about how to deal with it, and the result is a sort of genteel com· 
petition, as successive courts gradually choose which line they 
prefer. In this sense, the common law is built by natural selection. 

Common law is a peculiarly English development, found 
mainly in countries that are former British colonies or ha_ve 
been influenced by the Anglo-Saxon tradition, such as Austra!Ja, 
India, Canada and the United States. It is a beautiful example 
of spontaneous orde< Before the Norman Conquest, different 
rules and customs applied in different regions of England. But 
after 1066 judges created a common law by drawing on customs 
across the country, with an occasional nod towards the rulings of 
monarchs. Powerful Plantagenet kings such as Henry II set about 
standardising the laws to make them consistent across the coun· 
try, and absorbed much of the common law into the royal courts. 
But they did not invent it. By contrast, European rulers drew on 
Roman law, and in Panicular a compilation of rules issued by 
the Emperor Justinian in the sixth century that was rediscovered 
in eleventh-century Italy. Civil law, as practised on the continent 
of Europe, is generally written by government. 

In common law, the elements needed to prove the crime 
of murde~ for instance, are contained in case law rather than 
defined by statute. To ensure consistency, courts abide by 
precedents set by higher courts examining the same issue. In 
civil-law systems, by contrast, codes and statutes are designed 
to cover all eventualities, and judges have a more limited role 
of applying the law to the case in hand. Past judgements are no 
more than loose guides. When it comes to court cases, judges in 
civil-law systems tend towards being investigators, while their 
peers in common-law systems act as arbiters between parties 
that present their arguments. 
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The Evolution of Life 

A mistake I strongly urge you to avoid for all you're worth, 

An error in this matter you should give the widest berth: 

Namely don 't imagine that the bright lights of your eyes 
Were purpose made so we could look ahead, or that our thighs 

And calves were hinged together at the joints and set on feet 

So we could walk with lengthy stride, or that forearms fit neat 

To brawny upper arms, and are equipped on right and left 

With helping hands, solely that we be dexterous and deft 

At undertaking all the things we need to do to live, 

This rationale and all the others like it people give, 
Jumbles effect and cause, and puts the cart before the horse ... 

Lucretius, De Rerum Natura, Book 4, lines 823-33 

~hades Darwin did not grow up in an intellectual vacuum. It 

Is no accident that alongside his scientific apprenticeship he 

had a deep inculcation in the philosophy of the Enlightenment. 

Emergent ideas were all around him. He read his grandfather's 

Lucretius-emulating poems. 'My studies consist in Locke and 

Adam Smith,' he wrote from Cambridge, citing two of the most 

bottom-up philosophers. Probably it was Smith's The Moral 
Sentiments that he read, since it was more popular in universities 
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upon purpose. In one of the finest statements of design logic, 
from an indubitably fine mind, he imagined stubbing his toe 

against a rock while crossing a heath, then imagined his reaction 
if instead his toe had encountered a watch. Picking up the watch, 
he would conclude that it was man-made: 'There must have 
existed, at some time, and at some place or other, an artificer or 

artificers, who formed [the watch] for the purpose which we find 
it actually to answer; who comprehended its construction, and 
designed its use.' If a watch implies a watchmaker, then how could 
the exquisite purposefulness of an animal not imply an animal
maker? 'Every indication of contrivance, every manifestation of 

design, which existed in the watch, exists in the works of nature; 
with the difference on the side of nature, of being greater or , 
more, and that in a degree which exceeds all computation.' 

Paley's argument from design was not new. It was Newton's 
logic applied to biology. Indeed, it was a version of one of the 

five arguments for the existence of God advanced by Thomas 
Aquinas six hundred years before: 'Whatever lacks intelligence 

cannot move towards an end, unless it be directed by some being 

endowed with knowledge and intelligence.' And in 1690 the 

high priest of common sense himself, John Locke, had effectively 

restated the same idea as if it were so rational that nobody could 
deny it. Locke found it 'as impossible to conceive that ever bare 

incogitative Matter should produce a thinking, intelligent being, 

as that nothing should produce Matter'. Mind came first, not 

matter. As Dan Dennett has pointed out, Locke gave an empirical, 

secular, almost mathematical stamp of approval to the idea that 

God was the designer. 

Hume's swerve 

The first person to dent this cosy consensus was David Hume. 
In a famous passage from his Dialogues Concerning Natural 

Religion (published posthumously in 1779), Hume has Cleanthes, 
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hand, might be happy to concede the purposefulness of nature 

but explain it by some analogy other than a divine intelligence -

as Charles Darwin eventually did. 
In short, Hume, like Voltaire, had little time for divine 

design. By the time he finished, his alter ego Philo had effectively 
demolished the entire argument from design. Yet even Hume, sur

veying the wreckage, suddenly halted his assault and allowed the 

enemy forces to escape the field. In one of the great disappoint

ments in all philosophy, Philo suddenly agrees with Cleanthes 
at the end, stating that if we are not content to call the supreme 
being God, then 'what can we call him but Mind or Thought'? 

It's Hume's Lucretian swerve. Or is it? Anthony Gottlieb argues 
that if you read it carefully, Hume has buried a subtle hint here, 
designed not to disturb the pious and censorious even after his 

death, that mind may be matter. 
Dennett contends that Hume's failure of nerve cannot be 

explained by fear of persecution for atheism. He arranged to 

?ave his book published after his death. In the end it was sheer 
Incredulity that caused him to balk at the ultimate materialist 

conclusion. Without the Darwinian insight, he just could not see 

a mechanism by which purpose came from matter. 
Through the gap left by Hume stole William Paley. Philo had 

used the metaphor of the watch, arguing that pieces of metal 

could 'never arrange themselves so as to compose a watch'. 

T~ough well aware of Philo's objections, Paley still inferred a 
rnmd behind the watch on the heath. It was not that the watch 
Was made of components or that it was close to perfect in its 

design, or that it was inc~mprehensible - arguments that had 

appealed to a previous generation of physicists and that Hume 

?ad answered. It was that it was clearly designed to do a job, not 
Ind.ividually and recently but once and originally in an ancestor. 

Swuching metaphors, Paley asserted that 'there is precisely the 
same proof that the eye was made for vision, as there is that the 

~elescope was made for assisting it'. The eyes of animals that live 

In Water have a more curved surface than the eyes of animals 
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Darwinism to universal acid; it eats through every substance 

used to contain it. 'The creationists who oppose Darwinism so 
bitterly are right about one thing: Darwin's dangerous idea cuts 
much deeper into the fabric of our most fundamental beliefs than 
many of its sophisticated apologists have yet admitted, even to 

themselves.' 
The beauty of Darwin's explanation is that natural selection 

has far more power than any designer could ever call upon. It 
cannot know the future, but it has unrivalled access to infor
mation about the past. In the words of the evolutionary psy
chologists Leda Cosmides and John Tooby, natural selection 
surveys 'the results of alternative designs operating in the real 
world, over millions of individuals, over thousands of gener
ations, and weights alternatives by the statistical distribution of 
their consequences'. That makes it omniscient about what has 
worked in the recent past. It can overlook spurious and local 
results and avoid guesswork, inference or models: it is based on 
the statistical results of the actual lives of creatures in the actual 

range of environments they encounter. 
One of the most perceptive summaries of Darwin's argument 

Was made by one of his fiercest critics. A man named Robert 

Mackenzie Beverley, writing in 1867, produced what he thought 
Was a devastating demolition of the idea of natural selection. 
Absolute ignorance is the artificer, he pointed out, trying to take 
the place of absolute wisdom in creating the world. Or (and here 
Beverley's fury drove him into capital letters), 'IN ORDER TO 
MAKE A PERFECT AND BEAUTIFUL MACHINE, IT IS NOT 
REQUISITE TO KNOW HOW TO MAKE IT.' To which Daniel 

Dennett, who is fond of this quotation, replies: yes, indeed! 
That is the essence of Darwin's idea: that beautiful and intricate 
organisms can be made without anybody knowing how to make 
them. A century later, an economist named Leonard Reed in an 
essay called 'I Pencil' made the point that this is also true of 

' ' technology. It is indeed the case that in order to make a perfect 

and beautiful machine, it is not requisite to know how to make 
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spherical and chromatic aberration, could have been formed by 

natural selection, seems, I freely confess, absurd in the highest 
degree.' 

But he then went on to set out how he justified the absurdity. 
First, the same could have been said of Copernicus. Common 

sense said the world stood still while the sun turned round it. 

Then he laid out how an eye could have emerged from nothing, 

step by step. He invoked 'numerous gradations' from a simple 

and imperfect eye to a complex one, 'each grade being useful 

to its possessor'. If such grades could be found among living 
animals, and they could, then there was no reason to reject 
natural selection, 'though insuperable by our imagination'. He 

had said something similar twenty-seven years before in his first, 

unpublished essay on natural selection: that the eye 'may pos

sibly have been acquired by gradual selection of slight but in 

each case useful deviations'. To which his sceptical wife Emma 

had replied, in the margin: 'A great assumption'. 

Pax optica 

!his is exactly what happened, we now know. Each grade was 

Indeed useful to its possessor, because each grade still exists 

and still is useful to its owner. Each type of eye is just a slight 
improvement on the one before. A light-sensitive patch on the 

skin enables a limpet to tell which way is up; a light-sensitive 

c~p enables a species called a slit-shelled mollusc to tell which 

dtrection the light is coming from; a pinhole chamber of light

sensitive cells enables the nautilus to focus a simple image of the 

World in good light; a simple lensed eye enables a murex snail 
to form an image even in low light; and an adjustable lens with 
a . . . 

n lfls to control the aperture enables an octopus to perceive 

the World in glorious detail (the invention of the lens is easily 

explained, because any transparent tissue in the eye would have 

acted as partial refractor). Thus even just within the molluscs, 
every stage of the eye still exists, useful to each owner. How easy 
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is strong. But there remains a mathematical objection. The opsin 

molecule is composed of hundreds of amino acids in a sequence 
specified by the appropriate gene. If one were to arrive at the 

appropriate sequence to give opsin its light-detecting properties 

by trial and error it would take either a very long time or a very 
large laboratory. Given that there are twenty types of amino 
acid, then a protein molecule with a hundred amino acids in its 

chain can exist in 10 to the power of 130 different sequences. 

That's a number far greater than the number of atoms in the uni

verse, and far greater than the number of nanoseconds since the 

Big Bang. So it's just not possible for natural selection, however 
many organisms it has to play with for however long, to arrive 
~t a design for an opsin molecule from scratch. And an opsin is 
JUst one of tens of thousands of proteins in the body. 

Am I heading for a Lucretian swerve? Will I be forced to 
concede that the combinatorial vastness of the library of pos

sible proteins makes it impossible for evolution to find ones 
that work? Far from it. We know that human innovation rarely 

designs things from scratch, but jumps from one technology to 

the 'adjacent possible' technology, recombining existing features. 

So it is taking small, incremental steps. And we know that the 

same is true of natural selection. So the mathematics is mis

leading. In a commonly used analogy, you are not assembling 

a Boeing 747 with a whirlwind in a scrapyard, you are adding 

one last rivet to an existing design. And here there has been a 

remarkable recent discovery that makes natural selection's task 
much easier. 

In a laboratory in Zurich a few years ago, Andreas Wagner 
asked his student Joao Rodriguez to use a gigantic assembly of 

computers to work his way through a map of different metabolic 

networks to see how far he could get by changing just one step at 

a time. He chose the glucose system in a common gut bacterium, 

~nd his task was to change one link in the whole metabolic chain 
10 such a way that it still worked - that the creature could still 

make sixty or so bodily ingredients from this one sugar. How far 
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Doubting Darwin still 

Yet, despite this overwhelming evidence of emergence, the yearn
ing for design still lures millions of people back into doubting 
Darwin. The American 'intelligent design' movement evolved 
directly from a fundamentalist drive to promote religion within 
schools, coupled with a devious 'end run' to circumvent the USA's 
constitutional separation between Church and state. It has largely 
focused upon the argument from design in order to try to establish 
that the complex functional arrangements of biology cannot be 
explained except by God. As Judge John Jones of Pennsylvania 
wrote in his judgement in the pivotal case of Kitzmiller vs Dover 
Area School District in 2005, although proponents of intelligent 
design 'occasionally suggest that the designer could be a space 
alien or a time-traveling cell biologist, no serious alternative to 
God as the designer has been proposed'. Tammy Kitzmiller was 
one of several Dover parents who objected to her child being 
taught ' intelligent design' on a par with Darwinism. The parents 

went to court, and got the school district's law overturned. 
In the United States fundamentalist Christians have chal-

' 
lenged Darwinism in schools for more than 150 years. They 
pushed state legislatures into adopting laws that prohibited 
state schools from teaching evolution, a trend that culminated in 
the Scopes 'monkey trial' of 1925. The defendant, John Scopes, 

deliberately taught evolution illegally to bring attention to the 

state of Tennessee's anti-evolution law. Prosecuted by William 
Jennings Bryan and defended by Clarence Darrow, Scopes was 
found guilty and fined a paltry $100, and even that was over
turned on a technicality at appeal. There is a widespread legend 
that Bryan's victory was pyrrhic, because it made him look 
ridiculous and Scopes's punishment was light. But this is a com
forting myth told by saltwater liberals living on the coasts. In the 
American heartland, Scopes's conviction emboldened the critics 
of Darwin greatly. Far from being ridiculed into silence, the 
fundamentalists gained ground in the aftermath of the Scopes 
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~fie c~ampion of intelligent design testifying for the defendants. 

h ehe, m his book Darwin's Black Box and subsequent papers, 

d a~ used two main arguments for the existence of an intelligent 

eslgner: irreducible complexity and the purposeful arrangement 

of parts. The flagellum of a bacterium, he argued, is driven by a 

~olecular rotary motor of great complexity. Remove any part of 
t at system and it will not work. The blood-clotting system of 

mammals likewise consists of a cascade of evolutionary events, 

none of which makes sense without the others. And the immune 

sys~em was not only inexplicably complex, but a natural expla-

natiOn · was Impossible. 
K It was trivial work for evolution's champions, such as 

h
enneth Miller, to dismantle these cases in the Dover trial to 

t e · f . b satts actiOn of the judge. A fully functional precursor of the 

acterial flagellum with a different job, known as the Type III 
~ecretory system, exists in some organisms and could easily have 

. een adapted to make a rotary motor while still partly retaining 
Its or· . 1 d . b tgma a vantageous role. (In the same way, the m1ddle-ear 

ones of mammals, now used for hearing, are direct descend

:~ts of bones that were once part of the jaw of early fish.) The 

~ad-clotting cascade is missing one step in whales and dol

?hms, or three steps in puffer fish, and still works fine. And the 

Immune system's mysterious complexity is yielding bit by bit to 

naturalistic explanations· what's left no more implicates an in-
tellige d . ~ . . . . d nt estgner, or a time-travelling genetic engmeer, than 1t 

~es natural selection. At the trial Professor Behe was presented 
With fif · 

1 
ty-etght peer-reviewed papers and nine books about the 

evo utio f h . n o t e Immune system. 
As for the purposeful arrangement of parts, Judge Jones did 

not min h ' ce IS words: 'This inference to design based upon the 

appearance of " f 1 f " . 
1 

a purpose u arrangement o parts 1s a com-

~ ~ely subjective proposition, determined in the eye of each 
s e older and his/her viewpoint concerning the complexity of a 
Ystem' Wh' h. a d f · lC IS really the last word on Newton, Paley, Behe, 
n or th at matter Aquinas. 
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Why Was it even necessary, nearly 150 years after Darwrn 

out his theory, for Judge Jones to make the case again? This re
markable persistence of resistance to the idea of evolution, pack-

· ce 
aged and repackaged as natural theology, then creation scren ' 
then intelligent design, has never been satisfactorily explained. 
Biblical literalism cannot fully justify why people so dislike the 
idea of spontaneous biological complexity. After all, Muslims 

have no truck with the idea that the earth is 6,000 years old, 
yet they too find the argument from design persuasive. Probably 
fewer than 20 per cent of people in most Muslim-dominated 
countries accept Darwinian evolution to be true. Adnan Okta~ 
for example, a polemical Turkish creationist who also uses 
the name Harun Yahya, employs the argument from design to 
'prove' that Allah created living things. Defining design as 'a 
harmonious assembling of various Parts into an orderly form 
towards a common goal', he then argues that birds show evi
dence of design, their hollowed bones, strong muscles and 
feathers making it 'obvious that the bird is product of a certain 
design'. Such a fit between form and function, however, is very 
much part of the Darwinian argument too. 

Secular people, too, often jib at accepting the idea that com
plex organs and bodies can emerge without a plan. In the late 
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of the same laws which have determined the progressive develop

ment of the organic world in general'. Wallace, who was by now 
a fervent spiritualist, demanded three skyhooks to explain life, 
consciousness and human mental achievements. These three 
stages of progress pointed, he said, to an unseen universe, 'a world 
of spirit, to which the world of matter is altogether subordinate'. 

The lure of Lamarck 

The repeated revival of Lamarckian ideas to this day likewise 
speaks of a yearning to reintroduce mind-first intentionality into 
Darwinism. Jean-Baptiste de Lamarck suggested long before 
Darwin that creatures might inherit acquired characteristics- so 
a blacksmith's son would inherit his father's powerful forearms 
even though these were acquired by exercise, not inheritance. Yet 
people obviously do not inherit mutilations from their parents, 
such as amputated limbs, so for Lamarck to be right there would 
have to be some kind of intelligence inside the body deciding 

what was worth passing on and what was not. But you can see the 
appeal of such a scheme to those left disoriented by the departure 
of God the designer from the Darwinised scene. Towards the end 
of his life, even Darwin flirted with some tenets of Lamarckism 

as he struggled to understand heredity. 
At the end of the nineteenth century, the German biologist 

August Weismann pointed out a huge problem with Lamarckism: 
the separation of germ-line cells (the ones that end up being eggs 
or sperm) from other body cells early in the life of an animal 
makes it virtually impossible for information to feed back from 
what happens to a body during its life into its very recipe. Since 

the germ cells were not an organism in microcosm, the message 

telling them to adopt an acquired character must, Weismann 
argued, be of an entirely different nature from the change itself. 
Changing a cake after it has been baked cannot alter the recipe 

that was used. 
The Lamarckians did not give up, though. In the 1920s a 
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genetic mechanisms must themselves have evolved by good old 
Darwinian random mutation and selection. In effect, there is 

no escape to intentionality to be found here. Yet the motive be
hind the longing to believe in epigenetic Lamarckism is clear. As 
David Haig of Harvard puts it, 'Jablonka and Lamb's frustration 
with neo-Darwinism is with the pre-eminence that is ascribed to 

undirected, random sources of heritable variation.' He says he 
is 'yet to hear a coherent explanation of how the inheritance of 
acquired characters can, by itself, be a source of intentionality' . 
In other words, even if you could prove some Lamarckism in epi

genetics, it would not remove the randomness. 

Culture-driven genetic evolution 

In fact, there is a way for acquired characteristics to come to be 
incorporated into genetic inheritance, but it takes many gener
ations and it is blindly Darwinian. It goes by the name of the 
Baldwin effect. A species that over many generations repeatedly 

exposes itself to some experience will eventually find its offspring 

selected for a genetic predisposition to cope with that experi
ence. Why? Because the offspring that by chance happen to start 

with a predisposition to cope with that circumstance will survive 

better than others. The genes can thereby come to embody the 
experience of the past. Something that was once learned can 

become an instinct. 
A similar though not identical phenomenon is illustrated by 

the ability to digest lactose sugar in milk, which many people 
with ancestors from western Europe and eastern Africa pos
sess. Few adult mammals can digest lactose, since milk is not 

generally drunk after infancy. In two parts of the world, however, 
human beings evolved the capacity to retain lactose digestion 
into adulthood by not switching off genes for lactase enzymes. 
These happened to be the two regions where the domestication 

of cattle for milk production was first invented. What a happy 
coincidence! Because people could digest lactose, they were able 
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The Evolution of Genes 

For certainly the elements of things do not collect 
And order their formations by their cunning intellect, 
Nor are their motions something they agree upon or propose; 

But being myriad and many-mingled, plagued by blows 

And buffeted through the universe for all time past, 

By trying every motion and combination, they at last, 

Fell into the present form in which the universe appears. 

Lucretius, De Rerum Natura, Book 1, lines 1021-7 

An especially seductive chunk of current ignorance is that con
cerning the origin of life. For all the confidence with which 

biologists trace the emergence of complex organs and organisms 
~rom simple proto-cells, the first emergence of those proto-cells 
Is still shrouded in darkness. And where people are baffled, they 
are often tempted to resort to mystical explanations. When 

the molecular biologist Francis Crick, that most materialist of 

scientists, started speculating about 'panspermia' in the 1970s 
-the idea that life perhaps originated elsewhere in the universe 

and got here by microbial seeding - many feared that he was 

turning a little mystical. In fact he was just making an argument 
about probability: that it was highly likely, given the youth of the 
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Yet today, just a few years later, there's the glimmer of a solu
tion. DNA sequences show that at the very root of life's family 
tree are simple cells that do not burn carbohydrates like the rest 
of us, but effectively charge their electrochemical batteries by 
converting carbon dioxide into methane or the organic com
pound acetate. If you want to find a chemical environment that 
echoes the one these chemi-osmotic microbes have within their 
cells, look no further than the bottom of the Atlantic Ocean. In 
the year 2000, explorers found hydrothermal vents on the mid
Atlantic ridge that were quite unlike those they knew from other 
geothermal spots on the ocean floor. Instead of very hot, acidic 
fluids, as are found at'black-smoker' vents, the new vents- known 
as the Lost City Hydrothermal Field- are only warm, are highly 
alkaline, and appear to last for tens of thousands of years. Two 
scientists, Nick Lane and William Martin, have begun to list the 
similarities between these vents and the insides of chemi-osmotic 
cells, finding uncanny echoes of life's method of storing energy. 
Basically, cells store energy by pumping electrically charged 
particles, usually sodium or hydrogen ions, across membranes, 

effectively creating an electrical voltage. This is a ubiquitous and 
peculiar feature of living creatures, but it appears it might have 

been borrowed from vents like those at Lost City. 
Four billion years ago the ocean was acidic, saturated with 

carbon dioxide. Where the alkaline fluid from the vents met the 
~cidic water, there was a steep proton gradient across the thin 
Iron-nickel-sulphur walls of the pores that formed at the vents. 
!hat gradient had a voltage very similar in magnitude to the one 
m a modern cell. Inside those mineral pores, chemicals would 
have been trapped in a space with abundant energy, which could 
have been used to build more complex molecules. These in turn 
- as they began to accidentally replicate themselves using the 
energy from the proton gradients - became gradually more 
susceptible to a pattern of survival of the fittest. And the rest, as 
Daniel Dennett would say, is algorithm. In short, an emergent 

account of the origin of life is almost within reach. 
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in mitochondria, and then simplifying the genomes needed to 

support those membranes. 
There is an uncanny echo of this in the Industrial (R)evolution. 

In agrarian societies, a family could grow just enough food to 
feed itself, but there was little left over to support anybody else. 
So only very few people could have castles, or velvet coats, or 
suits of armour or whatever else needed making with surplus 

' energy. The harnessing of oxen, horses, wind and water helped 
generate a bit more surplus energy, but not much. Wood was no 
use- it provided heat, not work. So there was a permanent limit 
on how much a society could make in the way of capital- struc-

tures and things. 
Then in the Industrial (R)evolution an almost inexhaustible 

supply of energy was harnessed in the form of coal. Coal miners, 
unlike peasant farmers, produced vastly more energy than they 
consumed. And the more they dug out, the better they got at it. 
With the first steam engines, the barrier between heat and work 
was breached, so that coal's energy could now amplify the work 
of people. Suddenly, just as the eukaryotic (r)evolution vastly 
increased the amount of energy per gene, so the Industrial (R)evo
lution vastly increased the amount of energy per worker. And that 
surplus energy, so the energy economist John Constable argues, is 
what built (and still builds) the houses, machines, software and 
gadgets - the capital - with which we enrich our lives. Surplus 
energy is indispensable to modern society, and is the symptom of 
Wealth. An American consumes about ten times as much energy 
as a Nigerian, which is the same as saying he is ten times richer. 
'With coal almost any feat is possible or easy,' wrote William 
Stanley Jevons· 'without it we are thrown back into the labor-
. ' Ious poverty of early times.' Both the evolution of surplus energy 
~eneration by eukaryotes, and the evolution of surplus energy by 
Industrialisation, were emergent, unplanned phenomena. 

But I digress. Back to genomes. A genome is a digital computer 
program of immense complexity. The slightest mistake would 
alter the pattern, dose or sequence of expression of its 20,000 
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On whose behalf? 

Let's assume for the sake of argument that I have persuaded you 
that evolution is not directed from above, but is a self-organising 
process that produces what Daniel Dennett calls 'free-floating 

rationales' for things. That is to say, for example, a baby cuckoo 
pushes the eggs of its host from the nest in order that it can 
monopolise its foster parents' efforts to feed it, but nowhere 
has that rationale ever existed as a thought either in the mind 
of the cuckoo or in the mind of a cuckoo's designer. It exists 
now in your mind and mine, but only after the fact. Bodies and 
behaviours teem with apparently purposeful function that was 
never foreseen or planned. You will surely agree that this model 
can apply within the human genome, too; your blood-clotting 
genes are there to make blood-clotting proteins, the better to 
clot blood at a wound; but that functional design does not 
imply an intelligent designer who foresaw the need for blood 

clotting. 
I'm now going to tell you that you have not gone far enough. 

God is not the only skyhook. Even the most atheistic scien
tist, confronted with facts about the genome, is tempted into 
command-and-control thinking. Here's one, right away: the idea 
that genes are recipes patiently waiting to be used by the cook 
that is the body. The collective needs of the whole organism are 
what the genes are there to serve, and they are willing slaves. 
You find this assumption behind almost any description of gen
etics - including ones by me -yet it is misleading. For it is just 
as truthful to turn the image upside down. The body is the play
thing and battleground of genes at least as much as it is their 
purpose. Whenever somebody asks what a certain gene is for, 
they automatically assume that the question relates to the needs 
of the body: what is it for, in terms of the body's needs? But there 
are plenty of times when the answer to that question is 'The gene 

itself.' 
The scientist who first saw this is Richard Dawkins. Long 
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survive, no more and no less. The simplest way to explain the 

surplus DNA is to suppose that it is a parasite, or at best a 

harmless but useless passenger, hitching a ride in the survival 

machines created by the other DNA. 

One of the people who read that paragraph and began thinking 

about it was Leslie Orgel, a chemist at the Salk Institute in Cali

fornia. He mentioned it to Francis Crick, who mentioned it in an 

article about the new and surprising discovery of 'split genes' -

the fact that most animal and plant genes contain long sequences 
of DNA called 'introns' that are discarded after transcription. 

Crick and Orgel then wrote a paper expanding on Dawkins's 

selfish DNA explanation for all the extra DNA. So, at the same 
time, did the Canadian molecular biologists Ford Doolittle and 

Carmen Sapienza. 'Sequences whose only "function" is self

preservation will inevitably arise and be maintained,' wrote the 

latter. The two papers were published simultaneously in 1980. 
It turns out that Dawkins was right. What would his theory 

predict? That the spare DNA would have features that made it 

good at getting itself duplicated and re-inserted into chromo

somes. Bingo. The commonest gene in the human genome is the 

recipe for reverse transcriptase, an enzyme that the human body 

has little or no need for and whose main function is usually to 

help the spread of retr~viruses. Yet there are more copies and 

half-copies of this gene than of all other human genes combined. 

Why? Because reverse transcriptase is a key part of any DNA 
sequence that can copy itself and distribute the copies around the 

?enome. It's a sign of a digital parasite. Most of the copies are 

lllert these days, and some are even put to good use, helping to 

regulate real genes or bind proteins. But they are there because 

they are good at being there. 
The skyhook here is a sort of cousin of Locke's 'mind-first' 

thinking: the assumption that the human good is the only good 

pursued within our bodies. The alternative view, penetratingly 

articulated by Dawkins, takes the perspective of the gene itself: 
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impossible to read an article on the topic without corning across 
surprisingly passionate denunciations of the 'discredited' notion 
that some of the DNA in a genome is useless. 'We have long felt 
that the current disrespectful (in a vernacular sense) terminology 
of junk DNA and pseudogenes,' wrote Jiirgen Brosius and 
Stephen Jay Gould in an early salvo in 1992, 'has been masking 
the central evolutionary concept that features of no current 
utility may hold crucial evolutionary importance as recruitable 
sources of future change.' Whenever I write about this topic, I 
am deluged with moralistic denunciations of the 'arrogance' of 

scientists for rejecting unknown functions of DNA sequences. To 
which I reply: functions for whom? The body or the sequences? 

This moral tone to the disapproval of 'so-called' junk DNA 
is common. People seem to be genuinely offended by the phrase. 
They sound awfully like the defenders of faith confronted with 
evolution - it's the bottom-up nature of the story that they dis
like. Yet as I shall show selfish DNA and junk DNA are both 

' about as accurate as metaphors ever can be. And junk is not the 

same as garbage. 
What's the fuss about? In the 1960s, as I mentioned earlier, 

molecular biologists began to notice that there seemed to be far 
more DNA in a cell than was necessary to make all the pro
teins in the cell. Even with what turned out to be a vastly over
inflated estimate of the number of genes in the human genome 
- then thought to be more than 100,000, now known to be 
about 20,000 - genes and their control sequences could account 
~or only a small percentage of the total weight of DNA present 
In a cell's chromosomes, at least in mammals. It's less than 3 
per cent in people. Worse, there was emerging evidence that we 
human beings did not seem to have the heaviest genomes or the 
most DNA. Humble protozoa onions and salamanders have far 
b' ' Igger genomes. Grasshoppers have three times as much; lung-
fish forty times as much. Known by the obscure name of the 
'c-value paradox', this enigma exercised the minds of some of 
the most eminent scientists of the day. One of them, Susumu 
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this wide definition of 'function', because many of the things that 
happened to the DNA did not imply that the DNA had an actual 
job to do for the body, merely that it was subject to housekeeping 
chemical processes. Realising they had gone too far, some of 
the ENCODE team began to use smaller numbers when inter
viewed afterwards. One claimed only 20 per cent was functional, 
before insisting none the less that the term 'junk DNA' should be 
'totally expunged from the lexicon'- which, as Dan Graur of the 
University of Houston and his colleagues remarked in a splenetic 
riposte in early 2013, thus invented a new arithmetic according 

to which 20 per cent is greater than 80 per cent. 
If this all seems a bit abstruse, perhaps an analogy will help. 

The function of the heart, we would surely agree, is to pump 
blood. That is what natural selection has honed it to do. The 
heart does other things, such as add to the weight of the body, 
produce sounds and prevent the pericardium from deflating. 
Yet to call those the functions of the heart is silly. Likewise, just 
because junk DNA is sometimes transcribed or altered, that 
does not mean it has function as far as the body is concerned. 
In effect, the ENCODE team was arguing that grasshoppers are 
three times as complex, onions five times and lungfish forty times 
as complex, as human beings. As the evolutionary biologist Ryan 
Gregory put it, anyone who thinks he or she can assign a func
tion to every letter in the human genome should be asked why 
an onion needs a genome that is about five times larger than a 

person's. 
Who's resorting to a skyhook here? Not Ohno or Dawkins 

or Gregory. They are saying the extra DNA just comes about, 
there not being sufficient selective incentive for the organism to 
clear out its genomic attic. (Admittedly, the idea of junk in your 
attic that duplicates itself if you do nothing about it is mod
erately alarming!) Bacteria, with large populations and brisk 
competition to grow faster than their rivals, generally do keep 
~heir genomes clear of junk. Large organisms do not. Yet there 
Is clearly a yearning that many people have to prefer an expla-
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scientists embrace them, though the evidence remains elusive. 
The molecular biologist Gabby Dover, in his book Dear Mr 
Darwin, tried to explain the implausible fact that some centi
pedes have 173 body segments without relying exclusively on 
natural selection. His argument was basically that it was unlikely 
that a randomly generated 346-legged centipede survived and 
bred at the expense of one with slightly fewer legs. He thinks 
some other explanation is needed for how the centipede got its 
~egments. He finds such an explanation in 'molecular drive', an 
Idea that remains frustratingly vague in Dover's book, but has a 
strong top-down tinge. In the years since Dover put forward the 
notion, molecular drive has sunk with little trace, following so 
many other theories of directed mutation into oblivion. And no 
wonder: if mutation is directed, then there would have to be a 
director, and we're back to the problem of how the director came 
into existence: who directed the director? Whence came this 
knowledge of the future that endowed a gene with the capacity 

to plan a sensible mutation? 
In medicine, an understanding of evolution at the genomic 

level is both the problem and the solution. Bacterial resistance 
to antibiotics, and chemotherapeutic drug resistance within 
tumours, are both pure Darwinian evolutionary processes: the 

emergence of survival mechanisms through selection. The use of 
antibiotics selects for rare mutations in genes in bacteria that 
enable them to resist the drugs. The emergence of antibiotic 
resistance is an evolutionary process, and it can only be com
bated by an evolutionary process. It is no good expecting some
~ody to invent the perfect antibiotic, and find some way of using 
1t that does not elicit resistance. We are in an arms race with 
germs, whether we like it or not. The mantra should always be 
the Red Queen's (from Lewis Carroll's Through the Looking

Glass): 'Now, here, you see, it takes all the running you can do, 
to keep in the same place. If you want to get somewhere else, you 
must run at least twice as fast as that!' The search for the next 
antibiotic must begin long before the last one is ineffective. 
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The tumour is 'trying' to grow, 'trying' to get a blood supply, 
'trying' to spread. Yet, of course, the actual explanation is 

emergent: there is competition for resources and space among 
the many cells in a tumour, and the one cell that acquires the 
most helpful mutations will win. It is precisely analogous to 
evolution in a population of creatures. These days, the cancer 
cells often need another mutation to thrive: one that will outwit 
~he chemotherapy or radiotherapy to which the cancer is sub
Jected. Somewhere in the body, one of the cancer cells happens to 
acquire a mutation that defeats the drug. As the rest of the cancer 
dies away, the descendants of this rogue cell gradually begin to 
multiply, and the cancer returns. Heartbreakingly, this is what 
happens all too often in the treatment of cancer: initial success 

followed by eventual failure. It's an evolutionary arms race. 
The more we understand genomics, the more it confirms evo-

lution. 
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consistent (but unique) design for each species, yet constructed 
by the simplest of instincts with no overall plan in mind, just 
a string of innate urges. I had a fine demonstration of this one 
year when a mistle thrush tried to build a nest on the metal fire 
escape outside my office. The result was a disaster, because each 

step of the fire escape looked identical, so the poor bird kept 
getting confused about which step it was building its nest on. 
Five different steps had partly built nests on them, the middle 
two being closest to completion, but neither fully built. The bird 
then laid two eggs in one half-nest and one in another. Clearly it 
was confused by the local cues provided by the fire-escape steps . 
Its nest-building program depended on simple rules, like 'Put 
more material in corner of metal step.' The tidy nest of a thrush 

emerges from the most basic of instincts. 
Or look at a tree. Its trunk manages to grow in width and 

strength just as fast as is necessary to bear the weight of its 
branches, which are themselves a brilliant compromise between 
strength and flexibility; its leaves are a magnificent solution to the 
problem of capturing sunlight while absorbing carbon dioxide 
and losing as little water as possible: they are wafer-thin, feather

light, shaped for maximum exposure to the light, with their 
pores on the shady underside. The whole structure can stand for 
hundreds or even thousands of years without collapsing, yet can 

also grow continuously throughout that time - a dream that lies 
far beyond the capabilities of human engineers. All this is achieved 

without a plan, let alone a planner. The tree does not even have a 
brain. Its design and implementation emerge from the decisions 
of its trillions of single cells. Compared with animals, plants dare 

not rely on brain-directed behaviour, because they cannot run 
away from grazers, and if a grazer ate the brain, it would mean 
death. So plants can withstand almost any loss, and regenerate 
easily. They are utterly decentralised. It is as if an entire country's 
economy emerged from just the local incentives and responses of 

its people. (Oh, hang on ... ) 
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The evolution of language 

There is an almost perfect parallel between the evolution of DNA 
sequences and the evolution of written and spoken language. 
Both consist of linear digital codes. Both evolve by selective sur
vival of sequences generated by at least partly random variation. 
Both are combinatorial systems capable of generating effec
tively infinite diversity from a small number of discrete elements. 
Languages mutate, diversify, evolve by descent with modification 
and merge in a ballet of unplanned beauty. Yet the end result is 
structure, and rules of grammar and syntax as rigid and formal 
as you could want. 'The formation of different languages, and of 
distinct species, and the proofs that both have been developed 
through a gradual process, are curiously parallel,' wrote Charles 

Darwin in The Descent of Man. 
This makes it possible to think of language as a designed and 

rule-based thing. And for generations, this was the way foreign 
languages were taught. At school I learned Latin and Greek as if 
they were cricket or chess: you can do this, but not that, to verbs, 
nouns and plurals. A bishop can move diagonally, a batsman can 
run a leg bye, and a verb can take the accusative. Eight years 
of this rule-based stuff, taught by some of the finest teachers 
in the land for longer hours each week than any other topic, 
and I was far from fluent- indeed, I quickly forgot what little 
I had learned once I was allowed to abandon Latin and Greek. 
Top-down language teaching just does not work well- it's like 
learning to ride a bicycle in theory, without ever getting on one. 
Yet a child of two learns English, which has just as many rules 
and regulations as Latin, indeed rather more, without ever being 
taught. An adolescent picks up a foreign language, conventions 
and all, by immersion. Having a training in grammar does not (I 
reckon) help prepare you for learning a new language much, if at 
all. It's been staring us in the face for years: the only way to learn 

a language is bottom-up. 
Language stands as the ultimate example of a spontaneously 
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plants, insects, birds, mammals, fungi. It's a sort of iron rule of 
ecology: that there will be more species, but with smaller ranges, 
near the equator, and fewer species, but with larger ranges, near 

the poles. 
And here is the fascinating parallel. It is also true of languages. 

The native tongues spoken in Alaska can be counted on one hand. 
In New Guinea there are literally thousands of languages, some 
of which are spoken in just a few valleys and are as different 

from the languages of the next valley as English is from French. 
Even this language density is exceeded on the volcanic island of 
Gaua, part of Vanuatu, which has five different native languages 
in a population of just over 2,000, despite being a mere thir
teen miles in diameter. In forested, mountainous tropical regions, 

human language diversity is extreme. 
One of Pagel's graphs shows that the decreasing diversity 

of languages with latitude is almost identical to the decreasing 

diversity of species with latitude. At present neither trend is 
easily explained. The great diversity of species in tropical forests 
has something to do with the greater energy flowing through a 
tropical ecosystem with plenty of warmth and light and water. It 
may also have something to do with the abundance of parasites. 

Tropical creatures are subjected to a constant barrage of para
sitic invasions, and being an abundant creature makes you more 
of a target, so there is an advantage to rarity. And it may reflect a 
lower extinction rate in a more climatically equable zone. As for 
languages, the need to migrate with the seasons must homogen
ise the linguistic diversity of extremely seasonal landscapes, in 

contrast to tropical ones, where populations can fragment into 
smaller groups and each can survive without moving. But what
ever the explanation, the phenomenon illustrates the way human 
languages evolve automatically. They are clearly human prod-

ucts, but they are not consciously designed. 
Moreover, by studying the history of languages, Pagel finds 

that when a new language diverges from an ancestral lan

guage, it appears to change very rapidly at first. The same seems 
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gradual beginning of the process: the initial trigger may have 
been very small. The first stirrings of different tools in parts of 
east Africa seem to be up to 300,000 years old, so by modern 
standards the change was happening with glacial slowness. And 
that's a clue. The defining feature is not culture, for plenty of 
animals have culture, in the sense of traditions that are passed 
on by learning. The defining feature is cumulative culture- the 
capacity to add innovations without losing old habits. In this 
sense, the human revolution was not a revolution at all, but a 
very, very slow cumulative change, which steadily gathered pace, 
accelerating towards today's near-singularity of incessant and 

multifarious innovation. 
It was cultural evolution. I think the change was kicked off by 

the habit of exchange and specialisation, which feeds upon itself 
-the more you exchange, the more value there is in specialisation, 
and vice versa - and tends to breed innovation. Most people 
prefer to think it was language that was the cause of the change. 
Again, language would build upon itself: the more you can speak, 
the more there is to say. The problem with this theory, however, 
is that genetics suggests Neanderthals had already undergone 
the linguistic revolution hundreds of thousands of years earlier 
-with certain versions of genes related to languages sweeping 
through the species. So if language was the trigger, why did the 
revolution not happen earlier, and to Neanderthals too? Others 
think that some aspect of human cognition must have been 
different in these first 'behaviourally modern humans': forward 
planning, or conscious imitation, say. But what caused language, 
or exchange, or forethought, to start when and where it did? 

Almost everybody answers this question in biological terms: 
a mutation in some gene, altering some aspect of brain struc
ture, gave our ancestors a new skill, which enabled them to build 
a culture that became cumulative. Richard Klein, for instance, 
talks of a single genetic change that 'fostered the uniquely 
modern ability to adapt to a remarkable range of natural and 
social circumstance'. Others have spoken of alterations in the 
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Music, too, evolves. To a surprising extent, it changes under 
its own steam, with musicians carried along for the ride. Baroque 
begets classical begets romantic begets ragtime begets jazz begets 
blues begets rock begets pop. One style could not emerge without 
the previous style existing. There are hybridisation events along 
the way: African traditional music mates with blues to produce 
jazz. Instruments change, but mainly as a result of descent with 
modification from other instruments, not by de novo invention. 
The piano is the descendant of the harpsichord, which shares 
an ancestor with the harp. The trombone is the daughter of the 
trumpet and the cousin of the horn. The violin and the cello 
are modified lutes. Just as Mozart could not have written what 
he did if Bach and his like had not written what they did, nor 
could Beethoven have written his music without drawing upon 
Mozart. Technology matters, but so do ideas: Pythagoras's dis
covery of the octave scale was a crucial moment in the history 
of music. So was syncopation. The invention of the amplified 
electric guitar made small groups able to entertain large ones as 
easily as orchestras once could. The point is that there was an 
inexorable inevitability about the gradual progress of music. It 
could not stop changing as each generation of musicians learned 

and experimented with music. 

The evolution of marriage 

One of the characteristics of evolution is that it produces patterns 
of change that make sense in retrospect, but that came about 
without even a hint of conscious design. Take the human mating 
system. The emergence, fall, rise and fall again of marriage over 
the last few thousand years constitute a fine example of this 
pattern. I am not talking about the evolution of mating instincts, 

but the history of cultural marriage habits. 
The instincts are there, sure enough. Human mating patterns 

plainly still reflect ingrained genetic tendencies honed in the 
African savannah over millions of years. Judging by the modest 
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erupting into Europe, India, China and Africa to kill men and 
abduct women. People like Attila, Genghis, Kublai, Tamerlane, 
Akbar and many others. Their habit was to conquer a country, 
kill its men, children and old women, and take its young women 
as concubines. Genghis himself fathered thousands of children, 

but his followers were not far behind. 
The point is that the emergence of human polygamy among 

herders makes economic and ecological sense in retrospect, but 
that does not mean it was designed for the purpose by some 
clever inventor. The rationale never existed inside the heads of 
those inventing it- it's what Daniel Dennett calls a 'free-floating 
rationale'. It was an adaptive, evolutionary consequence of a cer-

tain set of selective conditions. 
Polygamy took a different form in agrarian societies, like 

Egypt, west Africa, Mexico and China. High-status men had 
more wives than low-status men but, emperors apart, not to the 
same extremes as in pastoral societies. Often, as in west Africa, 

rich men were like parasites living off the hard work of a group 
of women they called wives. In exchange for protection against 
other men, the women got to live on, and cultivate, the polygam-

ous husband's land. 
However, in some of these settled civilisations trading cities 

grew up, and these generated a wholly new selective pressure -
towards monogamy, fidelity and marriage. You can glimpse this 
transition in the difference between the Iliad - full of infighting 
between polygamist men - and the Odyssey - which features 
the story of a virtuous Penelope waiting for her (mostly) faith
ful Odysseus. The tradition of the high-born, virtuous woman 
holding out for proper marriage rather than submitting to the 
indignity of concubinage appears also in the Roman founding 
myth of the rape of Lucretia, where it is intimately connected 
with the birth of the republic itself and the overthrow of kings 
- the implication being that what brought down the kings was 
their overbearing tendency to steal other men's women, ensuring 

resentment among other men and among women. 
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in England - is the rebellion of a man of modest means against 

the droit du seigneur of a nobleman. Monogamy eventually con
quered even the nobility with the rise of the merchant class, and 

by the nineteenth century Queen Victoria had tamed the appe

tites even of royal men to the point where every man had at 
least to pretend that he was the faithful, attentive and lifelong 
devotee of one woman. It is no accident, says William Tucker in 

his brilliant book Marriage and Civilization, that on the whole 
peace comes to Europe as a result. Peace, that is, except where 

societies continue to be based on polygamy, such as much of the 
Muslim world, or where polygamy was suddenly reinvented, as 

in the Church of Jesus Christ of Latter Day Saints. The Mormons' 
polygamy caused huge resentment among neighbours, as well as 
tensions among Saints, and cycles of terrible violence followed 
them on their peregrinations all the way to Utah. It culminated in 
the Mountain Meadow massacre of 1857, carried out in revenge 

for the killing by an enraged husband of a Mormon who had 
lured the man's wife into joining his harem. The violence died 
down only with the outlawing of polygamy in 1890. (Unofficial 

polygamy persists to this day in a very few Mormon funda-

mentalist communities.) 
The foremost anthropologists of cultural evolution, Joe 

Henrich, Rob Boyd and Pete Richerson, have argued in an influ

ential paper called 'The Puzzle of Monogamous Marriage' that 

the spread of monogamy in the modern world can best be ex
plained by its beneficial effects on society. That is to say, not 

that clever men sat around a table and decided upon a policy of 
monogamy in order to bring peace and cohesion, but more likely 

that it was a case of cultural evolution by Darwinian means. 

Societies that chose 'normative monogamy', or an insistence 
upon sex within exclusive marriage, tended to tame their young 
men, improve social cohesion, balance the sex ratio, reduce the 
crime rate, and encourage men to work rather than fight. This 
made such societies more productive and less destructive, so 
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The evolution of cities 

Once you start noticing evolution at work in human affairs, you 
see it everywhere. Take cities. Between 1740 and 1850 Britain 
became the most urbanised country in the world, in a wholly 
unplanned way. Manchester, Birmingham, Leeds and Bristol 
swelled from little towns to great cities. The elegance of Bath 
and Cheltenham, the West End of London and Bloomsbury, the 
New Town in Edinburgh, and Grainger Town in Newcastle
upon-Tyne- all were built in this period. This was not a creation 
of the state or public authorities. All of it happened in a society 
with no apparatus of planning laws and regulatory bodies, no 
public building regulations, no zoning or land-use laws, no direct 

public action to supply housing or urban services. 
Only in the second half of the nineteenth century was there 

a move to greater state control. The urban growth of the early 
period was driven by private initi~tive and speculation, directed 
by property rights and private contracts, and shaped and deter
mined by decentralised market forces. This urbanisation' was 

orderly but unplanned. It was evolutionary. 
Cities first emerged in the Bronze Age, when pack animals 

and boats enabled people to bring food in sufficient quantities 
to settlements bigger than villages. They grew larger in the Iron 
Age, when wheeled carts and sailing ships led to bigger markets. 
They sprawled outward when horse-drawn omnibuses and then 
steam trains gave people the option of longer commutes. They 
expanded rapidly when cars and trucks drew people in grow
ing numbers to the biggest urban areas. And then they began to 
change from centres of production to centres of consumption. In 
America as a whole, nearly twice as many people work in gro
cery stores as in restaurants. In Manhattan, nearly five times as 
many work in restaurants as in grocery stores. When corrected 
for age, education and marital status, city-dwellers are 44 per 
cent more likely to visit a museum and 98 per cent more likely to 

go to a movie theatre than rural Americans. 



92 • TH E EVOLUTION 
Th . OF EVERYTHING 

e sociolo i 
density of b g st Jane Jacob . ur an )' . s was th fi h Its vitality' C IVtng, 'far f . e rst to realise that t e 
to New v tn John Kay's rom bemg an evil is the source of 

IOrk's · Words) I h ' championed h ctty planners . h. n er successful opposition 
people lo . unp anned . Ir utopian schemes, she t e I Wit the · 

rk ve, In c ' orgamc I e Brasili I Ontrast to th . nature of the cities that 
b d a, slamab d e stenle s 

0 
Y would b a or Ca b paces of planned cities 

London uy a pied-~Herrn. erra. As Nassim Taleb quips no-
. e In Bra '1· ' 

Today th st Ia the way they would in 

, Tok ' e most sue yo, are plac cessful cities 1' 
(sorry- club ) es of fancy food ' Ike London, New York and 
to \K s and 0 ' enterta· ~viumbai cit" pportunity f h mment, mating arenas 
peo l Ies are th or t e as . . P e make th e engines f pmng poor. From Rio 
we 1 h e tra · · 

0 
prosp · a t . And th , nsitton fro enty, the places where 

and th e death f m poverty t . e mob ·1 o dist , 0 comfort and even 
tsol I e Phon f ance enge d d ated idyll . e, ar from n ere by the internet 
the s In Mo encouragi opposite eff ntana or the G b' ng people to retreat to 
Where ect. No h 0 I desert · h 

d 

We most! w t at we 'IS aving exactly 
ens Y Want can work est, most hi h . - at least h anywhere, the any-

pared t g -nse w en we d . o pay a p . ' most hectic f are young - is the 
entia! b · remium f 

0 
spots A d 

h 
utlding . or it c . · n we are pre-

t rive . s In the· · lties that ' while th Ir centres rk encourage tall resi-
struggl T ose that . . ' I e Hong K h e. he poi . Insist on lo . ong or Vancouver, 
t:ve .chosen con~t .Is that these are ;-nse profiles, like Mumbai, 

e City · Ciously ot trends th h Th IS an uncon . as policy. Th . at uman beings 
e sam SCious a d . e contmuing 1 . f 

as Ed e Proces . n Inexorabl evo uuon o 
b Ward Gla s Is continu. e momentum 
etween eser has b mg all over th . 

cou prosperity o served an 1 e world. There is, 
ntry th . and b ' a most pe f t · ' e nche · . ur anisat" r ect correlation 

nes whe r It Is If Ion: the 
live in th;e the lllajori.; liv You divide the wor~ore urbanised a 
Wealth . countryside e In Cities, and th mto those coun
mo y, In terms of 'You find that th f ose where the majority 
so re people move . average income e ormer are four times as 

me scientists hav I~to cities and th as the latter. As more and 
, e egun to not· ey grow larger and 1 Ice that . . arger, 

Cities themselves evolve 

THE EVOLUTION OF CULTURE • 93 

in predictable ways. There is a spontaneous order in the way 
they grow and change. The most striking of these regularities is 
the 'scaling' that cities show - how their features change with 
size. For example, the number of petrol stations increases at a 
consistently slower rate than the population of the city. There 
are economies of scale, and this pattern is the same in every part 
of the world. The same is true of electrical networks. So it does 
not matter what the policy of the country, or the mayor, is. Cities 
will converge on the same patterns of growth wherever they are. 
In this they are very like bodies. A mouse burns more energy, 
per unit of body weight, than an elephant; a small city burns 
proportionately more motor fuel than a large one. Like cities, 
bodies get more efficient in their energy consumption the larger 
they grow. There is also a consistent 15 per cent saving on infra
structure cost per head for every doubling of a city's population 

size. 
The opposite is true of economic growth and innovation- the 

bigger the city, the faster these increase. Doubling the size of a 
city boosts income, wealth, number of patents, number of uni
versities, number of creative people, all by approximately 15 per 
cent, regardless of where the city is. The scaling is, in the jargon, 
'superlinear'. Geoffrey West of the Santa Fe Institute, who dis
covered this phenomenon, calls cities 'supercreative'. They 

generate a disproportionate share of human innovation; and the 
bigger they are, the more they generate. The reason for this is 
clear, at least in outline. Human beings innovate by combining 
and recombining ideas, and the larger and denser the network, 
the more innovation occurs. Once again, notice that this is not 
policy. Indeed, nobody was aware of the supercreative effect of 
cities until very recently, so no policy-maker could aim for it. It's 

an evolutionary phenomenon. 
It is one of the reasons that cities hardly ever die. Apart 

from Detroit today and Sybaris in ancient times, there are few 
examples of cities that even shrink, let alone vanish in the way 

that- say- companies do all the time. 
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stayed much the same while the world changed around them. 
Certainly, Britain stands out in this respect. Most other countries 
have changed their political institutions far more in the last three 
centuries after revolutions, wars or the gaining of independence. 
But everywhere, political institutions show a tendency to change 
much more slowly than the society around them, and when 
they do change, they do so with painful and traumatic lurches, 
called revolutions. China today has the economy of a twenty
first-century economic superpower with a political regime little 

changed since the 1950s. 
Is this slow evolution in political institutions down to the con-

centration or the dispersion of power? Too many vested interests 
in the status quo or the fear of change among an elite? I am not 
quite sure of the answer. It is certainly hard to get people to vote 
for constitutional change. When allowed to choose products or 
services in a market, they are positively mad for new ideas. But 
when asked in referendums to agree on new political forms, they 
(in Hilaire Belloc's words) 'Always keep a hold of nurse, for fear 

of finding something worse.' 
Cities, marriage, language, music, art - these manifestations 

of culture all change in regular and retrospectively predictable 
ways, but in ways that nobody did predict, let alone direct. They 

evolve. 
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as a hundred times just since 1950 in a place like Hong Kong. 
At the rate the world economy is growing - and it has shown no 
signs of deceleration - the average human being may be earn
ing up to sixteen times as much again in 2100 as he or she does 
today, according to the OECD: that's $175,000 a year in today's 
money. The Great Recession of 2008-09 was just a brief blip in 
global terms: one year when the global economy shrank by less 

than 1 per cent before growing by 5 per cent the next. 
By far the lion's share of this improvement went (and still 

goes) to ordinary workers and the poor. As McCloskey puts it, 
although the rich got richer, 'millions more have gas heating, 
cars, smallpox vaccinations, indoor plumbing, cheap travel, 
rights for women, lower child mortality, adequate nutrition, 
taller bodies, doubled life expectancy, schooling for their kids, 
newspapers, a vote, a shot at university and respect'. Global in
equality is currently falling fast as people in poor countries get 
richer quicker than people in rich countries. The proportion of 
the world population living on $1.25 a day, corrected for infla

tion, has gone from 65 per cent in 1960 to 21 per cent today. 
Surprising as it may seem, the cause of the great enrichment 

is still unknown. That is to say, there are plenty of theories about 
why incomes started growing so rapidly in some parts of the 
world in the early nineteenth century, and this then spread to 
the rest of the world, and - despite repeated predictions that it 
would stop - they just keep on growing today. But none of these 
theories commands universal allegiance. Some credit institutions, 
others ideas, others individuals, others the harnessing of energy, 
yet others luck. They all agree on two things, however: nobody 
planned this, and nobody expected it. Prosperity emerged des
pite, not because of, human policy. It developed inexorably out 
of the interaction of people by a form of selective progress very 
similar to evolution. Above all, it was a decentralised phenom
enon, achieved by millions of individual decisions, mostly in spite 
of the actions of rulers. Indeed, it is possible to argue, as Daron 
Acemoglu and James Robinson do, that countries like Britain 
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Smith said instead that the 'annual produce of the land and 
labour of the society' was what counted. Today we call that 

GDP. 
So becoming more prosperous means the same as becoming 

more productive - growing more wheat, making more tools, 
serving more customers. And the 'greatest improvement in the 
productive power of labour', Smith argued, 'seems to have been 
the effects of the division of labour'. If the farmer supplies food 
to the ironmonger in exchange for tools, then both are more 
productive, because the first does not have to stop work and 
make a tool badly, while the latter does not have to stop work to 
till a field badly. Specialisation, accompanied by exchange, is the 

source of economic prosperity. 
Here, in my own words, is what a modern version of Smithism 

claims. First, the spontaneous and voluntary exchange of goods 
~nd services leads to a division of labour in which people special· 
tse in what they are good at doing. Second, this in turn leads to 

gains from trade for each party to a transaction, because every
body is doing what he is most productive at and has the chance 
to learn, practise and even mechanise his chosen task. Individuals 
can thus use and improve their own tacit and local knowledge 

10 
a way that no expert or ruler could. Third, gains from trade 

encourage more specialisation, which encourages more trade, in 
a virtuous circle. The greater the specialisation among producers, 
the greater is the diversification of consumption: in moving away 
from self-sufficiency people get to produce fewer things, but to 
consume more. Fourth, specialisation inevitably incentivises 
mnovation, which is also a collaborative process driven by the 
exchange and combination of ideas. Indeed, most innovation 
comes about through the recombination of existing ideas for 

how to make or organise things. 
The more people trade and the more they divide labour, the 

more they are working for each other. The more they work for 
each ?t.her, the higher their living standards. The consequence of 
the dtvtsion of labour is an immense web of cooperation among 
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history makes clear that countries run by and in the interests 
of merchants have not been perfect, but they have always been 
more prosperous, peaceful and cultured than countries run by 
despots. Phoenicia versus Egypt; Athens versus Sparta; the Song 
Chinese versus the Mongols; Italian city states versus Charles V's 
Spain; the Dutch republic versus Louis XIV's France; a nation 
of shopkeepers (England) versus Napoleon; modern California 
versus modern Iran; Hong Kong versus North Korea; Germany 

in the 1880s versus Germany in the 1930s. 
There is no longer much doubt that free commerce has a 

better economic or humanitarian record than command-and
control government. The examples just keep rolling in. Take 
the history of Sweden, for instance. Contrary to conventional 
wisdom, Sweden did not become wealthy as a result of having a 
big government imposing social democracy. When it liberalised 
a feudal economy and strongly embraced Smithian free trade 
and free markets in the 1860s, the result was rapid growth 
and the spawning of great enterprises over the next fifty years, 
including Volvo and Ericsson (companies that have since evolved 
new products). When it expanded government hugely in the 
1970s, the result was currency devaluation, stagnation and slow 
growth, culminating in a full-blown economic crisis in 1992 
and a rapid fall in the country's relative standing in the world's 
economic league table. When it cut taxes, privatised education 
and liberalised private healthcare in the 2000s, it rediscovered 

growth. 
To argue that free commerce leads to more prosperity than 

government planning is not, of course, to argue that all govern
ment should be abolished. There is a vital role for government to 
play in keeping the peace, enforcing the rules and helping those 
who need help. But that is not the same as saying government 
should plan and direct economic activity. Likewise, for all its 
virtues, commerce is not perfect. It has a habit of encouraging 
wasteful and damaging extravagances, not least because it leads 
to the marketing of signals for conspicuous consumption. 
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gence. The knowledge is dispersed among millions of people/ 
genes. It is decentralised. As so often, Smith got there first, 
saying in The Wealth of Nations: 'The sovereign is completely 

discharged from a duty, in the attempting to perform which he 
must always be exposed to innumerable delusions, and for the 
proper performance of which no human wisdom or knowledge 
could ever be sufficient; the duty of superintending the industry 
of private people, and of directing it towards the employments 

most suitable to the interest of the society.' 

Invisible hands 
This decentralised emergence of order and complexity is the 
essence of the evolutionary idea that Adam Smith crystallised 
in 1776. In his famous metaphor, Smith made the guiding hand 
invisible: each person 'intends only his own security; and by 
directing that industry in such a manner as its produce may be 
of the greatest value, he intends only his own gain, and he is 
in this, as in many other cases, led by an invisible hand to pro
mote an end which was no part of his intention'. Yet when Smith 
wrote his Wealth of Nations, there was little good evidence for 
his central idea that free exchange of goods and services would 
produce general prosperity. Up until the late eighteenth cen
tury much wealth creation had been by plunder in one form 
or another, and there was nothing remotely resembling a free
market government in power anywhere in the world. 

Yet in the decades that followed the book's publication, 

Britain in particular (and then much of Europe and North 
America) played out an extraordinary story of rising living stan
dards, falling inequality and declining violence- thanks largely 
to the partial and hesitant following of Smith's recipe. Sceptics 
might argue that the accumulation of plundered capital from the 
empire was the source of that wealth, but this is plainly non

sense. As Smith so clearly saw, colonies were mostly a drain and 
a military distraction. Nor can capital explain the sheer scale 
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stagnate, because the best land was already in cultivation and 
every marginal acre brought under the plough would be worse 
than the one before. So Smith's division of labour, and Ricardo's 
comparative advantage, could improve the lot of people only 
up to a point. These were just a more efficient way of squeezing 
prosperity out of a limited system. Even after living standards 
began to rocket upwards in Britain from the 1830s, Mill saw 
it as a flash in the pan. Diminishing returns would soon set 
in. In the 1930s and 1940s, John Maynard Keynes and Alvin 
Hansen saw the Great Depression as evidence that some limit 
of human prosperity had been reached. Demand for cars and 
electricity was satiated and returns on capital were falling, so the 
world faced a future of chronic unemployment, once the sugar 
rush of war spending faded. The end of the Second World War 
would bring stagnation and misery. Again in the 1970s, and in 
the 2010s, there was widespread talk of sharing out the existing 
wealth of society rather than hoping living standards could go 

higher. Stagnationism has its fans in every generation. 
Yet repeatedly the opposite happened. Far from diminishing, 

returns kept increasing thanks to mechanisation and the appli
cation of cheap energy. The productivity of a worker, rather than 
reaching a plateau, just kept on rising. The more steel was pro
duced, the cheaper it got. The cheaper mobile phones grew, the 
more we used them. As Britain and then the world grew more 
populous, the more mouths there were to feed, the fewer people 

starved: famine is now largely unknown in a world of seven 
billion people, whereas it was a regular guest when there were 
two billion. Even Ricardo's wheat yields, from British fields that 
had been ploughed for millennia, began to accelerate upwards 
in the second half of the twentieth century thanks to fertilisers, 
pesticides and plant breeding. By the early twenty-first century, 
industrialisation had spread high living standards to almost 
every corner of the globe, in direct contradiction to the pessi
mistic fears of many that they would forever remain a Western 
privilege. China, a country mired in misery for centuries, and 
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Schumpeter saw 'creative destruction' as the key to economic 
progress, and the 'essential fact about capitalism'. For new firms 
and technologies to emerge, old ones had to die. There is a 
'perennial gale of creative destruction'. Or, as Nassim Taleb puts 
it, for the economy to be antifragile (strengthened by running 
risks), individual firms must be fragile. The restaurant business 
is robust and successful precisely because individual restaurants 
are vulnerable and short-lived. Taleb wishes that society hon
oured ruined entrepreneurs as richly as it honours fallen soldiers. 

Schumpeter was explicitly biological in his reasoning, refer
ring to economic change as a process of 'industrial mutation'. He 
saw that an economy is like an ecosystem, in which the struggle 

for existence causes businesses and products to compete and to 
change. He also saw that without risk-taking entrepreneurs, this 
economic evolution would not happen. Schumpeter's evolution
ary perspective has recently been extended by the entrepreneur 
Nick Hanauer and the economist Eric Beinhocker. They argue 
that markets, like ecosystems, work not because they are efficient, 
but because they are effective, because they provide solutions to 
problems that face customers (or organisms). And the beauty of 
commerce is that when it works it rewards people for solving 
other people's problems. It is 'best understood as an evolution
ary system, constantly creating and trying out new solutions to 
problems in a similar way to how evolution works in nature. 
Some solutions are "fitter" than others. The fittest survive and 

propagate. The unfit die.' 
A corollary of this perspective is that there is no such thing 

as a perfect market, an equilibrium or an end state. Interestingly, 
ecologists have been coming gradually to the same conclusion as 
economists. They have started to move away from equilibrium 
thinking in recent years towards a much more dynamic view of 
ecosystems. Not only have they come to appreciate the way that 
climate changes, as ice ages wax and wane, they have even begun 
to realise that forests are in a state of continual change, as one 
species of tree succeeds another in a particular spot. There is no 
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But does innovation just happen, or is it in itself a product 
that can be created? This is the question that Paul Romer tackled 
in the 1990s with his theory of endogenous growth. Technical 
advances are not just by-products of growth, he argued, but 
investments that firms can deliberately make. Given the right 
institutions - a market in which to sell your product, the rule of 
law to prevent theft, a decent system of finance and taxation to 

incentivise you, some intellectual property protection, but not 
too much- you can set out to make an innovation and reap the 
rewards from it, despite sharing it with the world, in the same 
way you can set out to build a machine. That is roughly what 
the various firms around the world that are, as of this writing, 
offering mobile taxi-hiring services (Uber, Lyft, Hailo and so on) 
are doing - investing in innovation itself. But apart from some 
vague hand-waving about institutions, economists still have very 
little to offer in the way of prescriptions for innovation, except 
to say they know it will happen in open, free societies connected 
to the rest of the world by trade so that ideas can meet and mate. 

And even these explanations come long after the phenom
enon itself. A surge of innovation has lowered the cost of ful
filling people's needs and lowered the amount of time they had 
to work to fill those needs, thus raising living standards decade 
after decade, without anybody really being able to explain why 
and how it happened, let alone cause it to happen. Do you see 
why I am no fan of experts, policies and strategies? We were the 
unwitting guinea pigs in an enormous and global evolutionary 
surge, and it came from that most mysterious of human insti-

tutions - the market. 
I suspect that we will never explain innovation fully, for the 

best of Lucretian reasons - that an explanation would require 
omniscience, the centralising of knowledge that is widely dis
persed. Just as the Industrial Revolution took the world by 
surprise because it emerged from thousands of individual frag
me~ts of partial knowledge, rather than as a plan, so every inno
vatiOn to this day is the result of thousands of people exchanging 
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mammalian innovations) around the same time. Had the species 
been an asexual one, reproducing by a form of cloning, then the 
two innovations would have remained in different, competing 
lineages. Natural selection would - in effect - have to choose 
which of the two it preferred. In a sexual species, however, an 

individual can inherit milk genes from its mother and fur genes 
from its father. Sex enables individuals to draw upon innovations 

that occur anywhere in the species. 
Exchange has the same effect on economic evolution. In a 

society that is not open to trade, one tribe might invent the bow 
and arrow, while another invents fire. The two tribes will now 
compete, and if the one with fire prevails, the one with bows 
and arrows will die out; taking their idea with them. In a society 

that trades, the fire-makers can have bows and arrows, and 
vice versa. Trade makes innovation a cumulative phenomenon. 
Lack of trade may well be what held back the otherwise intelli
gent Neanderthals. It is certainly what held back many isolated 
human tribes in competition with those that could draw upon 

much wider sources of innovation. Instead of relying on your 
own village for innovation, you can get ideas from elsewhere. I 
make use of thousands of brilliant innovations every day. Very 
few of them were made in my own country, let alone my own 

village. 

The mighty consumer 
When it comes to economics, pretty well everybody is still in 
thrall to creationism. Don Boudreaux, an economist, thinks most 
people are secular theists who believe that social order is the 
result of 'some higher power that designs, intends, imposes, and 

guides willfully the order that we see about us'. They think that 
'most of the economic and social order that we experience about 
us is the result of government and, hence, would necessarily dis
appe~r or collapse into disarray were government to disappear 

or fatl to perform its duty well'. 
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It is axiomatic among right-thinking people that there are 
many things the market cannot provide, and therefore the state 
must. The sheer magical mysticism inherent in this thought is 
rarely examined. Because the market cannot do something, why 
must we assume that the state knows better how to do it? All 
too often this is, to borrow a phrase from Don Boudreaux, to 
'assume a miracle'. Yet the history of government over the past 
few centuries is that when the state steps in to provide something 
that was underprovided by people for themselves, things do not 
necessarily improve; often they get worse. Market failure is a 

favourite phrase; government failure is not. 
Take six basic needs of a human being: food, clothing, 

health, education, shelter and transport. Roughly speaking, in 
most countries the market provides food and clothing, the state 
provides healthcare and education, while shelter and trans
port are provided by a mixture of the two - private firms with 
semi-monopolistic privileges supplied by government: crony 

capitalism, in a phrase. 
Is it not striking that the cost of food and clothing has gone 

steadily downwards over the past fifty years, while the cost of 
healthcare and education has gone steadily upwards? In 1969 the 
average American household spent 22 per cent of consumption 
expenditure on food and 8 per cent on clothing. Now it spends 
13 per cent on food and 4 per cent on clothing. Yet the quality 

and diversity of both food and clothing have improved im
measurably since 1969. By contrast, the consumption of health

care has more than doubled, from 9 per cent to 22 per cent of 
household expenditure, and the consumption of education has 
trebled, from 1 per cent to 3 per cent. The quality of both is the 
subject of frequent lament and complaint. Cost keeps going up, 
quality not so much, and innovation is sluggish. As for transport 
and shelter, broadly speaking the parts that the market supplies 
-budget airlines, house-building- have got cheaper and better: 
while the parts that the state supplies - infrastructure and land 

planning- have got more expensive and slower. 
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quality, and rationing by queue - and by privilege. These are 
exactly the features that have dominated Britain's healthcare 
debate over the past few years. In the provision of food, the con
sumer is the regulator enforcing better practice and lower cost; 
in the provision of healthcare, accountability, via government, is 
remote and slow, and regulators are frequently held captive by 

producers. 
But the most startling counterfactual is the history of friendly 

societies. As the social scientist David Green has demonstrated, 
in Britain friendly societies grew like weeds in the late nineteenth 
and early twentieth centuries. By 1910 three-quarters of British 
manual workers were members. Friendly societies were small, 
local unions of workers which bought health insurance on behalf 
of their members and negotiated care from doctors and hospitals. 
Doctors who failed to do a good job were dropped, so they were 
directly accountable to their patients in a way that they simply 
are not today, when they answer to commissions and managers. 
Competition between them kept salaries modest, but doctors 
were still well paid. This was, therefore, a national health ser
vice that was widespread though not universal, growing rapidly, 
and reassuring to working people, since it ensured that they had 
access to more expensive treatments they could not afford to 
buy directly. It had emerged spontaneously and organically, and 
membership of the movement had doubled in fifteen years. This 
was socialism without the state. There is no doubt that it would 

have continued to expand and evolve. 
But the friendly societies had their enemies. The commercial 

insurance companies, organised into a cartel called the Combine, 
felt threatened by these rival arrangements, and campaigned 
against them. So did the doctors' union, the British Medical 
Association, which in the writer Dominic Frisby's words 'loathed 
the fact that, under the Friendly Society system, the customer, 
or patient, had control and doctors were accountable to them'. 
Snooty doctors disliked being at the beck and call of societies of 
workers, let alone having to compete on price. These opponents 



116 • TH 
E EVOLUTION 

successfully lob . OF EVERYTHING 

Lloyd G bted the Ch eorge t . ancell f which was ' . 0 Introduce or 0 the Exchequer, David 
at nothmg f h a system f ' . . ' source Ll 0 t e sort b 0 national msurance, 
th . oyd G ' ut was . d e minimu eorge used th stmply a poll tax deducte 
from poor wm kpay of doctors e fpfroceeds of the tax to double 
e or ers · ' e ecti 1 xpensive th to nch doct ve Y transferring wealth 

' e ent' ors w· h to Wither 
1 1 

Ire friendly s . · It doctors ' services more 
a d · n 948 OCiety s . n the state b the healthc . ystem Immediately began 

P
o. ega are md d Int of del' n to prov'd ustry was nationalise 

g IVery a d I e all d. overnment n decided f me teal care free at the 
N . or you b h ' ow of Y e who knows best in 

' cours 
system and e, there a 
and / there we re good doct · 

f 
0 

course he 
1 

h re bad ones 
1
· h ors m the nationalised 

o th f . a t c n t e f . dl e nendl . are has ch nen Y society system; 
the Y socteti anged dr · system wo ld es, thanks t . asttcally since the days 
growth u ha v 

0 
sctence d 

h 

of wages d e evolved in an technology. But 
w at an e ' novated k 

h 
a twenty-first ncouraged dt' ' ept pace with the 

ave 1 k -cent scovery ~ of 00 ed like b ury friendly . · e can never knoW 
mark ' ut e soctety h 1 h th et-driven s verything w k ea t system would 

e need Ystem e now ab 

P 

s of all e . s suggests th . out the evolution 
regressed ' spectall h at It would h mark . very rapid! y t e poor, in ave catered to 

Th

et Is from a cor y.It Would be as d'faf way that would have 
e w ner sh . I erent d 

not full or~t of it is tha op In 1910. to ay as a super-

and d ~ nationalised t the British N . ectded f at all. Th atiOnal Health S . . 
You th or You b e provisio f . ervice IS 

wid~ s e doctors, are p ~ committees. Butno h care IS nationalised, 
o mu h nvat t e wo k 

privatised c of modern r e contractors with r ers who treat 
what f h the reward T~fe, the state ha ge~erous terms. As 
did whlt e-funded mo. k at is what taxsfsociahsed the cost and 

' at c n s d'd - unded 
broadcasre orrupt colonial ' ' what prize-seek. monarchs did, 
alma rs, artists . nabobs did mg naval captains 

st to ' scte · - and · · their w a man and w nttsts, civil serv It Is what today's 
ages b oma T ants and d Ar ' udgets 

0 
n. hey rely h . octors do, 

ound them cro:dgrants. This is th eav~y on the state for 
thousands e mo ern clerisy. 

more whos . e mcom · · e IS pn-

THE EVOLUTION OF THE ECONOMY • 117 

vately earned in fees, but to a startling degree comes straight 
from the lavish coffers of the state: bankers, lawyers, archi

tects, environmentalists and others. The affairs of Parliament, I 
am (not entirely) surprised to discover, are dominated by rent
seeking professions demanding that Leviathan sluices money 
towards them, whether to administer regulations, inquire into 
trends, judge cases, or build power stations. Businessmen are the 
:vorst. It is a myth that they love the evolutionary, free market; 
m practice they seek privilege and monopoly at the drop of a 
legislative hat. Adam Smith was not wrong when he said, 'People 
of the same trade seldom meet together, even for merriment and 
diversio~, but the conversation ends in a conspiracy against the 

public, or in some contrivance to raise prices.' 
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lamps in their heyday, and hours for tallow candles. Sure, it's 
been used in interrogations, but let's stay positive and thank God 

for Thomas Edison. 
Suppose Thomas Edison had died of an electric shock before 

thinking up the light bulb. Would history have been radically 
different? Of course not. Somebody else would have come 
up with the idea. Others did. Where I live, we tend to call the 
Newcastle hero Joseph Swan the inventor of the incandescent 
bulb, and we are not wrong. He demonstrated his version slightly 
before Edison, and they settled their dispute by forming a joint 
company. In Russia, they credit Alexander Lodygin. In fact there 
are no fewer than twenty-three people who deserve the credit for 
inventing some version of the incandescent bulb before Edison, 
according to a history of the invention written by Robert Friedel, 
Paul Israel and Bernard Finn. Though it may not seem obvious 
to many c;>f us, it was utterly inevitable once electricity became 
commonplace that light bulbs would be invented when they 
were. For all his brilliance, Edison was wholly dispensable and 
unnecessary. Consider the fact that Elisha Gray and Alexander 
Graham Bell filed for a patent on the telephone on the very same 
day. If one of them had been trampled by a horse en route to the 

patent office, history would have been much the same. 
I am going to argue that invention is an evolutionary 

phenomenon. The way I was taught, technology was invented 
by god-like geniuses who stumbled upon ideas that changed the 
world. The steam engine, light bulb, jet engine, atom bomb, tran
sistor- they came about because of Stephenson, Edison, Whittle, 
Oppenheimer, Shockley. These were the creators. We not only 
credit inventors with changing the world; we shower them with 

prizes and patents. 
But do they really deserve it? Grateful as I am to Sergey Brin 

for the search engine, and to Steve Jobs for my Macbook, and 
to Brahmagupta (via Al Khwarizmi and Fibonacci) for zero, do 
I really think that if they had not been born, the search engine 
th . ' e user-fnendly laptop and zero would not by now exist? Just 
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press: they both found the planet. The tumour-suppressor gene 
p53, the disabling of which is crucial to the malignancy of most 
cancers, was discovered independently in 1979 in four different 

laboratories in London, Paris, New Jersey and New York. 
Not even Einstein escapes the demolition of the unique dis-

coverer. The ideas he put together as special relativity in 1905 
were already beginning to be thought by others, notably Henri 
Poincare and Hendrik Lorentz. This is not to diminish Einstein's 
ability. Clearly, he got there quicker and more deeply than any
body else. But it is impossible to imagine relativity remaining 
undiscovered for long in the first half of the twentieth century, 
just as it is impossible to imagine the genetic code remaining 
undiscovered for long in the second half. The discovery of the 
double helix in 1953 remains plagued to this day by accusations 
that too much credit went to the first two people to solve the 
structure, and not to those who did some of the hard work that 
led to the insight. As Francis Crick pondered of his partner in the 
elucidation of the double helix, James Watson: 'If Jim had been 
killed by a tennis ball, I am reasonably sure I would not have 
solved the structure alone, but who would?' There were plenty 
of candidates: Maurice Wilkins, Rosalind Franklin, Raymond 
Gosling, Linus Pauling, Sven Furberg, and others. The double 
helix and the genetic code would not have remained hidden for 

long. 
Gregor Mendel, the father of genetics, is an interesting ex-

ception to the rule of simultaneous discovery. His revelation 
of independently assorting, apparently indivisible particles of 
inheritance (genes) stood alone in the 1860s -though you can 
make a case that a chap called Thomas Knight had glimpsed 
the insight a few decades before, when he noticed that violet
fl~wered peas crossed with white-flowered peas produced mainly 
viOlet-flowered offspring. But interestingly, Mendel, just as much 
~s Knight, was before his time. The idea was still unripe, and since 
It fitt~d neither the preconceptions nor the needs of scientists, it 
was tgnored, indeed forgotten. Quite suddenly in 1900, thirty-
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of the same solution to a particular problem in widely differ
ent places. Thu~ ancient Egyptians and ancient Australians both 
invented curved boomerangs without conferring. Amazonian 
and Bornean hunter-gatherers both invented blowguns to fire 
poisoned darts at monkeys and birds. Remarkably, both lit upon 
the counterintuitive idea that to use them accurately requires 
holding them with both hands close to the face and turning them 
in slow circles rather than trying to keep them perfectly still. 

The other hint as to the inevitability of technological change 
comes from the way that progress happens incrementally and 
inexorably - and is impossible to prevent. The clearest example 
of this is Moore's Law. In 1965, the computer expert Gordon 
Moore drew a little graph of the number of 'components per 
integrated function' on a silicon chip against time. On the basis 
of just five data points, he deduced that the number of tran
sistors on a chip seemed to be doubling every year and a half. He 
consulted a friend and colleague, Carver Mead, who did some 
calculations to try to work out what the limits of this shrink
age would be. It was Mead who spotted that the shrinkage was 
not just making chips denser, it was making them more efficient. 
Speed goes up, power consumption goes down, system reliability 
improves, and cost falls. In Moore's words: 'By making things 
smaller, everything gets better simultaneously. There is little need 

for trade-offs.' 
Eerily, the progress of the computer has followed Moore's 

Law ever since, with extraordinarily little deviation. Moore him
self expected it to hit a limit when the size of each transistor 
reached 250 nanometres in diameter, but it passed that point in 
1997 and kept on plunging. What explains this extraordinary, 
predictable regularity? You might say, well, it is a self-fulfilling 
prophecy, that it's because technologists know that improvement 
can be done, so they make sure it is done at that rate. But surely 
an entrepreneur who told his people to leapfrog ahead would 
gain a great advantage? Yet this never seems to happen. It was 
not possible to imagine, let alone build, the computer of 2015 in 
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twentieth century without breaking step. As I put it in an article 
for the Wall Street journal: 'How is it possible that the Great 

Depression did not slow down technological progress? Why 

didn't the great infusion of technology spending during World 

War II accelerate it?' 
The explanation for the bizarre regularity of Moore's Law 

and its brethren seems to be that technology is driving its own 

progress. Each technology is necessary for the next technology. 
One of those who makes Moore's Law happen describes his 

role thus: 'We implement each step to see if it actually works, 

then gain the courage, the insight and the engineering mastery to 

proceed to the next step.' 
And indeed this is the story of technology, from the Stone 

Age to the present day, on all continents: wherever you look, 

technology proceeds in a stately way from each tool to the 
next, rarely leapfrogging or sidestepping. As Kelly remarks, the 

sequence is always uniform, and is significantly correlated on 

different continents: 'Knifepoints always follow fire, human 
burials always follow knifepoints, and the arch precedes weld

ing.' To this day, it is very hard for a country to become a 
knowledge economy without being an agricultural success and 

then a manufacturing success first. That's the path Japan, South 

Korea, China, India, Mauritius and Brazil have followed in 

recent years, and it's the path that Britain and America followed 

at a more leisurely pace in the eighteenth, nineteenth and twen-

tieth centuries. 
This path dependence is obvious in some ways. There's not 

much point in mining uranium till you have invented steel, 

cement, electricity and computing, and understood nuclear 

physics. Technology proceeds, like evolution, to the 'adjacent 

possible', a phrase coined by the evolutionary biologist Stuart 

Kauffman. It does not leap far into the future. I recently tried to 

think of examples of inventions that came long after their time, 

that should have been invented much sooner than they were

things we take for granted now and that would have been great 
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Rational Optimist: How Prosperity Evolves, in drawing atten
tion to the similarity between the recombination of genes as a 
result of sex to produce biological novelty and the recombination 
of ideas as a result of trade to produce technological novelty: 
'ideas having sex' explains why innovation has tended to hap
pen in open societies indulging in enthusiastic free trade. The 
same year, Steven Berlin Johnson published Where Good Ideas 
Come From: The Natural History of Innovation, and developed 
the idea that the story of technology, like biological evolution, 
is a 'gradual but relentless probing of the adjacent possible, 
each new innovation opening up new paths to explore'. The 
economics writer Tim Harford, in his 2011 book Adapt: Why 
Success Always Starts With Failure, pointed out that 'trial and 
error is a tremendously powerful process for solving problems 
in a complex world, while expert leadership is not'. Intelligent 
design is just as bad at explaining society as it is at explaining 

evolution. 
Either we five authors all plagiarised each other, or around 

the end of the first decade of the twenty-first century there was 
a simultaneous discovery (ha!) of detailed evolutionary parallels 
in the story of technology. The idea was ripe. Of course we were 
not the first to discern 'Darwin among the machines'- that was 
the title of an essay of 1863 by Samuel Butler. A little later the 
anthropologist Augustus Pitt-Rivers drew up family trees of 
aboriginal weapons, demonstrating descent with modification, a 

diagnostic feature of evolution. 
From these stirrings emerged the first challenge to the heroic 

view of invention as the fortuitous eurekas of men of genius. 
Instead, the incremental but inexorable progress of technology 
began to emerge. In the 1920s the American sociologist Colum 
Gilfillan traced the pedigree of ships from dugout canoes to 
steamships, implying that there was a gradualism about the pro
gress of technology that stories of sudden invention disguised, 
and an inevitability about each step once the previous one had 
been taken. In 1922 William Ogburn developed a fully-fledged 
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of Management, customers shape companies in much the same 
way: 'It is the customer who determines what a business is. For 
it is the customer and he alone, who through being willing to 
pay for a good or for a service, converts economic resources into 

wealth, things into goods.' 
The similarities between technology and biology are not 

confined to the observation that both show descent with 
modification and both evolve by trial and error. Biology and 
technology in the end boil down to systems of information. Just 
as a human body is the expression of information written in its 
DNA, and the fact that it is non-randomly arranged is an expres
sion of 'information' - the opposite of entropy - so a steam 
engine, a light bulb or a software package is itself an ordered 
piece of information. Technology is in that sense a continuation 
of biological evolution - an imposition of informational order 

on a random world. 
Moreover, increasingly, technology is developing the kind of 

autonomy that hitherto characterised biological entities. Brian 
Arthur argues that since technology is self-organising and can 
in effect reproduce, respond and adapt to its environment, while 
taking in and giving out energy to maintain its being, then it 
qualifies as a living organism, at least in the sense that a coral 
reef is a living thing. Sure, it could not exist without animals 
(people) to build and maintain it, but then that's true of a coral 
reef, too. And who knows when this will no longer be true of 
technology, and it will build and maintain itself? To Kevin Kelly, 
the 'technium' _ Kelly's name for the evolving organism that 
our collective machinery comprises - is already 'a very complex 
organism that often follows its own urges'. It 'wants what every 
living system wants: to perpetuate itself'. By 2010 the internet 
h.ad roughly as many hyperlinks as the brain has synapses, and a 
~tgnificant proportion of the whispering that goes on within the 
Internet originates in devices rather than people. It is already vir-

tually impossible to turn the internet off. 
If it is true that the technium has its own evolutionary 
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programmers, however strongly (say) the United Nations tries 
to enforce a ban on software development. (The idea is absurd, 
which makes my point.) It is easier to prohibit technological 
development in larger-scale technologies that require big invest
ments and national regulations. So, for example, Europe has fairly 
successfully maintained a de facto ban on genetic modification of 
crops for two decades in the name of the precautionary principle, 
and it looks as if it may do the same for shale gas, thanks largely 
to the unpleasant sound of the word 'fracking'. But even here 
there is no hope of stopping these technologies globally. Genetic 
modification and fracking are thriving elsewhere, bringing down 
pesticide usage and carbon dioxide emissions respectively. 

And if there is no stopping technology, perhaps there is no 
steering it either. In Kelly's words, ' the technium wants what evo
lution began'. Technological change is a far more spontaneous 
phenomenon than we realise. Out with the heroic, revolutionary 
story of the inventor, in with the inexorable, incremental, inevit-

able creep of innovation. 

Patent scepticism 

It will come as no surprise that, having argued for the incre
mental, inevitable and collective nature of innovation, I am 
not a fan of patents and copyright laws. They grant too much 
credit and reward to individuals, and imply that technology 
evolves by jerks. I am not convinced that they have played a vital 
role in encouraging creativity in Western societies, as is often 
claimed. Shakespeare wrote astonishing plays with no copyright 
protection: cheap copies, scribbled down by members of the 
audience, were hawked around London within weeks of perfor-

mances. 
. The original idea of a patent, remember, was not to reward 
mventors with monopoly profits, but to encourage them to 
~har~ their inventions. A certain amount of intellectual property 
aw ts plainly necessary to achieve this. But it has gone too far. 
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to retrace your steps through the maze of possible experiments. 
One study of lasers found that blueprints and written reports 
were quite inadequate to help others copy laser design: you 
had to go and talk to people who had done it. Friedrich Hayek 
made this point when he argued that: 'Knowledge of the circum
stances of which we must make use never exists in concentrated 
or integrated form but solely as the dispersed bits of incomplete 
and frequently contradictory knowledge which all the separate 
individuals possess.' Or as Karl Polanyi put it more succinctly: 
'We can know more than we can tell.' Edwin Mansfield of the 
University of Pennsylvania studied the development of forty
eight chemical, pharmaceutical, electronic and machine goods in 
New England in the 1970s, and found that on average it cost 65 
per cent as much money, and 70 per cent as much time, to copy 
as to invent the products. And this was amongst specialists with 
technical expertise. Copying from scratch would cost even more. 
Commercial companies do basic research because they know it 
enables them to acquire the tacit knowledge that leads to inno-

vation. 
The obvious exception to the rule that copying is expensive is 

pharmaceuticals, where imitation -'generics'- is clearly cheaper 
than innovation. This is largely a consequence of safety regu
lation by governments. The state's not unreasonable demand 
that new drugs prove in huge clinical trials that they are harmless 
and effective means that it costs billions to bring them to market. 
Plainly, after requiring drug companies to spend such vast sums, 
the government will have to grant them some monopoly once 
it has licensed the new pill. Yet even here there is plenty of evi
dence that Big Pharma spends much of its monopoly profit on 

marketing rather than discovery. 

Science is the daughter of technology 

Politicians believe that innovation can be turned on and off like 
a tap. It starts, you see, with pure scientific insights, which then 



134 • THE 
EVOLUTION 

get translated . OF EVERYTHING 

t h Into ap 1' ec nology S P ted scien . · o wh ce, Wht h · I 
ensure there . at you must d c In turn become usefu 
floor of th . 1~ a ready supply f 

0
' as a patriotic legislator, is 

~w~ 0 mo~ .. 
come clank· Y towers and 1 Y to scientists on the toP 

mg out f h ' o and b h 1 . I This 'lin ° t e pipe at h e o d, technology wd 
ear m d , t e b prosperity . 0 el of how . ottom of the tower. 

Ch goes ngh b SCience d . . ancellor h t ack to p . nves mnovation and 
. w o ur d rancts B In their use f . ge England t aeon, the Jacobean Lord 
s 0 scten o catch . upposedly p . ce to drive d" up With the Portuguese 
t nnce H Iscover d ury had inv enry the N . Y an commercial gain. 
n . ested h . avtgato . avtgation at eavtly in m r m the fifteenth cen-

. a sp · ap-m k ' penmsula wh· h. ectal school at h" a mg, nautical skills and 
· ' lC r 1 lS "ll gams from t d esu ted in th VI a on Portugal's Sagres 

ra e. Th ' e explorat" at s what Ba ton of Africa and great 

T 
oonw 

he West I d. anted to copy. 
n Ies h d 

mari ' a ne b ner s need! h ver een d. a e ad Iscove d "f ny part of not been fir d" re 1 the use of the 
end good gov st Iscove d owment of h ernment mo re · · ·There is not 

t e World With s re Worthy than the further 
Yet ound d f · _recent scholar . an ruttful knowledge. 
a ptece of p . shtp has exp 
Portug I' nnce Henr ' osed this tale 

a 
a s navigati 

1 
Y s propagand . as a myth, or rather 

mong .
1 

ona ad a. Ltk . sat ors n b vances c e most mnovation 
tog h ' ot ame b ' 

h 
rap ers.lf anyth' y speculation a a out by trial and error 

t e ex 1 tng th mong p orers rath ' e scientist astronomers and car-
Professor Te er than the othe s were driven by the needs of 

tells this story ;en_ce Kealey, a ~-way around. 
so pre 1 o tllustr Iochemist t 

d 
. va ent in th ate how h b . urned economist, 

nves i e World f e eheves th 1· . nnovation . 0 scienc e mear dogma 
mlltsunderstands w,hWhtch drives come and politics - that science 
a y . ere · merce · 

h
. gets It backwa d Innovation c - Is mostly wrong. It 
tstory f . r s. Ag · omes from I d 

0 mnovatio am and a . · n eed, it gener-
effect, not the caus n, You find scie~~~n, once you examine the 
that astronomy bl e, of technolog· ltfic breakthroughs as the 

ossomed . tea chang I . In the w k e. t Is no accident 
a e of the a e f g 0 exploration. 

THE EVOLUTION OF TECHNOLOGY • 135 

The steam engine owed almost nothing to the science of thermo
dynamics, but the science of thermodynamics owed almost every
thing to the steam engine. The flowering of chemistry in the late 
nineteenth and early twentieth centuries was driven by the needs 
of dye-makers. The discovery of the structure of DNA depended 
heavily on X-ray crystallography of biological molecules, a tech
nique developed in the wool industry to try to improve textiles. 

And so on, through case after case. The mechanisation of the 
textile industry was at the very heart of the Industrial Revolution, 
with its jennies, frames, mules, flying shuttles and mills going 
down in history as milestones in the industrialisation of Lanca
shire and Yorkshire, leading to Britain's sudden enrichment and 
power. Yet nowhere among the journeymen and entrepreneurs 
who drove these changes can you find even a hint of science. 
Much the same is true of mobile telephony in the late twentieth 
century. You will search in vain for major contributions from 
universities to the cellphone revolution. In both cases, techno
logical advances were driven by practical men who tinkered till 
they had better machines; philosophical rumination was the last 

thing they did. 
As Nassim Taleb insists, from the methods used by thirteenth-

century architects building cathedrals to the development of 
modern computing, the story of technology is a story of rules 
of thumb, learning by apprenticeship, chance discoveries, trial 

and error, tinkering- what the French call 'bricolage'. 
Technology comes from technology far more often than from 

science. And science comes from technology too. Of course, 
s~ience may from time to time return the favour to technology. 
BIOtechnology would not have been possible without the science 
of molecular biology, for example. But the Baconian model with 
. ' 
Its one-way flow from science to technology, from philosophy 
to practice, is nonsense. There's a much stronger flow the other 
way: new technologies give academics things to study. 

An example: in recent years it has become fashionable to argue 
that the hydraulic fracturing technology that made the shale-gas 
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in industry - as they should. But government was not the well

spring. 
As Adam Smith, looking around the factories of eighteenth-

century Scotland, reported in The Wealth of Nations: 'a great 
part of the machines made use in manufactures ... were origin
ally the inventions of common workmen', and many improve
ments had been made 'by the ingenuity of the makers of the 
machines'. Smith dismissed universities even as a source of 
advances in philosophy. I am sorry to say this to my friends in 
academic ivory towers, whose work I greatly value, but if you 
think your cogitations are the source of most practical inno-

vation, you are badly mistaken. 

Science as a private good 

It follows that there is less need for government to fund science: 
industry will do this itself. Having made innovations, it will 
then pay for research into the principles behind them, as it did 
with microseismic imaging and £racking. Having invented the 
steam engine, it will pay for thermodynamics. This conclusion 
of Terence Kealey's is so heretical as to be incomprehensible to 
most economists, as well as scientists. It has been an article of 
faith for decades in both of their professions that science would 
not get funded if government did not do it, and economic growth 
would not happen if science did not get funded by the taxpayer. 
This received wisdom has been handed down for more than 
half a century. It was the economist Robert Solow who demon
strated in 1957 that innovation in technology was the source 
of most economic growth - at least in societies that were not 
expanding their territory or growing their populations. It was 
his economist colleagues Richard Nelson and Kenneth Arrow 
who explained in 1959 and 1962 respectively that government 
funding of science was necessary, because it is cheaper to copy 
others than to do original research. This makes science a public 
good, a service, like the light from a lighthouse, that must be pro-
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for Britain and America from this science-funding rush. Their 

economies grew no faster than they had before. 
In 2003, the OECD published a paper on 'sources of growth 

in OECD countries' between 1971 and 1998, finding to its 
explicit surprise that whereas privately funded research and 
development stimulated economic growth, publicly funded re
search had no economic impact whatsoever. None. This earth
shaking result has never been challenged or debunked. Yet it is so 
inconvenient to the argument that science needs public funding 

that it is ignored. 
In 2007, Leo Sveikauskas of the Bureau of Economic Analysis 

concluded that returns from many forms of publicly financed 
R&D are near zero, and that 'many elements of university and 
government research have very low returns, overwhelmingly con
tribute to economic growth only indirectly, if at all'. As Walter 
Park of the American University concluded, the explanation of 
this discrepancy is that public funding of research almost cer
tainly crowds out private funding. That is to say, if the govern
ment spends money on the wrong kind of science, it tends to stop 
people working on the right kind of science. But, given that the 
government takes more than one-third of a nation's GDP in most 
countries and spends it on something, it would be a pity if none 
of that money found its way to science, which is after all one of 

the great triumphs of our culture. 
Innovation, then, is an emergent phenomenon. The policies 

that have been tried to get it going - patents, prizes, govern
ment funding of science- may sometimes help, but are generally 
splendidly unpredictable. Where conditions are right, new tech
nologies will emerge to their own rhythm, in the places and at 
~he times most congenial to them. Leave people free to exchange 
tdeas and back hunches, and innovation will follow. So too will 

scientific insight. 
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is plainly just a powerful illusion. Moreover, once you accept 
that the self is a bodily phenomenon, it is clear that the self is no 
more in charge of the body than steam is in charge of a kettle. 
The self is a consequence, not a cause, of thought. To think 
otherwise is to posit a miraculous incarnation of an immaterial 

spirit. 
It takes a great effort to disenthrall oneself of the intentional 

mind, especially since it was given superficial rational legiti
macy by the seventeenth-century French sage Rene Descartes. 
Descartes was not the thoroughgoing dualist he is often por
trayed as. But, fairly or not, he has come to stand for the dualistic 
idea that there is an immaterial soul, not governed by the laws 
of the physical world, in our corporeal body - the pineal gland, 
he thought, being the place where they connected. This remained 
the dominant way of thinking about the mind for centuries, and 
persists in some forms to this day. Most of us still lazily feel 
as if there is a little homunculus sitting inside our head, in the 
front row of a sort of'Cartesian theatre' (named after Descartes), 
watching the show put on by our eyes. There is a scene in the film 
Men in Black where Linda Fiorentino's character finds just such 
an alien homunculus, sitting at the controls inside the apparently 

human head of a corpse. 
Yet for a while Descartes shared exile in Holland with a 

younger contemporary philosopher of Portuguese Jewish des
cent who took a far more radical, enlightened and evolution
ary view. Baruch Spinoza, persecuted and exiled for his heresies, 
foreshadowed the conclusions of modern neuroscience to an 
uncanny degree. Spinoza contradicted Descartes, arguing for a 
devastatingly modern equality between matter and mind - for 
what Francis Crick later called the 'astonishing hypothesis', 
namely that (in Spinoza's words) 'The thinking substance [mind] 
and the extended substance [matter] are one and the same sub
stance, which is now comprehended under this attribute, now 

under that.' 
Spinoza was not, strictly speaking, a materialist, because he 
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times more space to Spinoza than to John Locke, it was muted in 
its praise for him, the better to disguise its heresy. Even Voltaire 
disparaged Spinoza with anti-Semitic jibes, showing uncharac
teristic herd-following. So for a long time Spinoza never got the 

credit he deserves for sparking the Enlightenment. 
Not only did Spinoza see the mind as a product of the emo

tions and urges of the body, he pointed out that even those of us 

motivated by impulse think we act freely: 

An infant believes that it desires milk freely; an angry child 
thinks he wishes freely for vengeance, a timid child thinks he 
wishes freely to run away. Again, a drunken man thinks, that 
from the free decision of his mind he speaks words, which 
afterwards, when sober, he would like to have left unsaid. So 
the delirious, the garrulous, and others of the same sort think 
that they act from the free decision of their mind, not that 

they are carried away by impulse. 

It was the wine talking, says the drunkard to explain his out
burst; but the sober man could just as easily say it was the lack 
of wine (and the influences of his parents, society and rational 
calculation) that made him choose not to insult his friend. In 
Anthony Damasio's words, 'The mind exists for the body, is 
engaged in telling the story of the body's multifarious events, 

and uses that story to optimize the life of the organism.' 

Seeking homunculus 

Search as you will, you cannot find the mind in the brain - or for 
that matter the heart- of a human body. You will find only lobes 
and nodules and cells and synapses - all different, all working in 
parallel, all talking among themselves. Whence emerges the unity 

of consciousness then? 
. At this precise moment I am thinking one thought, doing one 

thmg, seeing one scene - but who decided that I should do that 

e 
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says the psychologist Bruce Hood in his book The Self Illusion, 
'emerges out of the orchestra of different brain processes like a 
symphony'. When people are asked to close their eyes and point 
to where the perception of the self originates, from the side and 
the front of their heads, they generally choose a point midway 
between the eyes and about a third of the way back from the 
brow ridge - not far, it has to be said, from the pineal gland 
that Descartes thought so vital. Open up a brain, though, and 
look in that spot, and you will find nothing out of the ordinary 
(the pineal is nothing special- a sort of hormonal way station). 
An alien seeking to divine the centre of the American economy 
would likewise probably end up in some internet-server farm in 

the middle of nowhere. 

The astonishing hypothesis 

The only conclusion, then, is that Francis Crick was right in 
his 'astonishing hypothesis', namely that 'A person's mental 
activities are entirely due to the behaviour of nerve cells, glial 
cells, and the atoms, ions, and molecules that make them up and 
influence them.' He called this idea astonishing to draw attention 
to how unfashionable it still was, even in the 1980s, to reject 
a lazy Cartesian dualism. Yet Crick's ambitious aim, as one of 
the two people who had stumbled upon the secret of life when 

he and James Watson found the self-copying code of DNA, was 
to find the seat of consciousness. He wanted to pin down the 
very structures in the brain that manifested the phenomenon of 
conscious, as opposed to unconscious, perception. For example, 
when you see an optical illusion of the kind that flips between 
one perception and another, such as a Necker cube, there must be 
some neural change as the flip happens. Where does that neural 

change occur? 
Crick never found the answer. On his deathbed in 2004 he 

wasc · . orrectmg a paper on a structure called the claustrum, which 
ts an especially well-connected sliver of brain tissue that's hard 
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to experiment on, because it's so essential. But perhaps even he 
. us was still thinking in overly top-down terms. Perhaps consclO ; 

ness is far too distributed among the neurons ever to be fou~ · 
Earlier Crick also drew attention to the case of a patient w 0 

had suffered a lesion in Brodman's Area 24 of the brain, close to 
the anterior cingulate sulcus, and who had become uncom~u
nicative, because she was unmotivated to communicate. Stnc~ 
a different problem, 'alien hand syndrome', in which one han 
seems to take on a life of its own, was also associated with the 
same part of the brain, it seemed as if some sort of seat of ~h~ 
will had perhaps been located. Certainly, it is true that 'abouha f 
or lack of motivation, is associated with damage to this part 0 

the brain. But even if this is the location of motivation, and with
out it you cannot take voluntary initiative, it does not solve t~e 
philosophical conundrum. Your 'decision' to move your hand lS 
the cause of the hand's movement, but is itself the consequen~e 
of the influences upon your brain. Area 24, in other words, lS 
downstream of a lot of brain activity. Something gives it a nudge 
to initiate an action. 

The most famously disturbing experiment in neuroscience 
was performed on people with electrodes fixed to their scalps by 
Benjamin Libet and colleagues twenty-five years ago. The sub
jects were required to push a button and register the position 
of an oscilloscope dot at the moment they decided to push the 
button. What Libet found was that although the subjects noted 
their decision to act two hundred milliseconds before they acted, 
his own electrodes picked up activity in the brain five hundred 
milliseconds before. In short, Libet could tell that a voluntary 
action was coming three hundred milliseconds before the sub
. ects could. More recent experiments confirm the phenomenon. 
it you could see the activity inside a person's head when they 

·ted to press a button on a computer keyboard, then you 
wa1 h d J hn would know before they did what t ey were about to o. o . 

D 1 H es and his colleagues at the Max Planck Institute 1n y an ayn . . e 
· · d f ctional magnetic resonance 1magmg to measur Le1pz1g use un . 

OF THE MIND • 147 
THE EVOLUTION 

. d f und that two regions, 
· · f the bram an ° d. t d the the electrical act1v1ty 0 s reliably pre lC e 

d the precuneu ' h. elf the frontopolar cortex an d before the subject liDS 
pressing of a button ten w hole secon s 

thought he took the decision. d h t this is just because people 
To this a sceptic might respon t ka a decision, but in a sense 

· hen they ta e h port of are slow at reportmg w sis a post- oc re 
. . s awarenes h. as this is the very pomt: conscwu ot be the same t mg 

. h d 'You' may n h e my what's going on m your ea · . . . 'Am 1 free to c ang 
S Harns puts lt. 

'conscious you'. As am onl change me.' 
mind? Of course not. It can y 

The illusion of free will h 
. sue as ill? Many scientists,_ . _ 

Where does this leave free wl h e days calling 1t an lllu 
. fortab e t es d · ·on to Gazzaniga are qmte com f 1 one. Your eclsl 

' l d ven use u . f 
sian albeit a powerfu an e ll ts of determinmg orces, 

' h ult of a sor h b. ou press the button was t e res . t" ons to the a ltS Y 
· nter's mstruc 1 duct ranging from the expenme ld ou like it to be a pro 

acquired as a child. What else_wou fy edam. Turning 'freedom 
hes no re of? Randomness? That way . k . 

' G zamga as s. to' into 'freedom from ' az 

d 't want to be free 
b fee from? We on · · 

What do we want to e r d h t for our declslOns. 
f r f we nee t a h from our experience o 1 e, ament because t at 

f m our temper f 
We don't want to be free ro ll d n't want to be ree 

. . We actua Y 0 
also guides our declswns. d"ctions. 

that for pre 1 from causation, we use 

h same conclusion, that . mes tot e 
The writer Sam Harns co h and intentions emerge 

. e 'thoug ts 
free will is an illuswn becaus . h are unaware and over 

f wh1c we · from background causes 0 l' Besides, he pomts out, 
· contro · . which we exert no conscwus · ous and unconsc10us, 

. d l between conscl . . 
even 1f there were no e ay . k .11 you think 1t, where lS 

h ou thm t1 
so you cannot decide w at Y . d cratic contest between 

If h e lS a emo the freedom in that? t er 



148 • THE EVOI "UTION OF EVERYTHING 

impulses to decide wh. h h 
freedom in that? tc s ould be followed first, where is the 

~he biologist Anthony Cash 
clus10ns, that any . more has reached the same con-
h actton, howeve f . t e genetics of th . r ree tt seems 'simply reflects 
. h e orgamsm a d h . ' 

ng t up to some fract" f ~ t e envtronmental history, 
Wh 1 100 0 a mtcr d at e se could det . osecon before any action'. 

ermme your . 
on you, external and · actiOns but all the influences 

'll . k' mternaP He ffi Wl ts ~ m to religious beliefs · a rms that a belief in free 
long-dtscredited notio h ' or to the fallacy of vitalism - the 
ent b n t at there is s h' a out the matter f . omet mg physically differ-
h 1 rom whtch 1· · t e ess, Cashmore recog . h tvmg things are made. None 

b . . mses t at fre '11 h Y scepttctsm among · . e Wl as not been assailed 
I . sctenttsts as G d . 
t remams at least a co . 0 and Vitalism have been. 

t h h nvement fictio k 
0 ang t e practical nee . . n, a s yhook from which 

am h esstttes of th . . ong ot er things. Pe h e cnmmal justice system 
belief in free will. r aps, muses Cashmore, we inherit a 

These thinkers are in th d' . 
back 1 e tra 1t10n of d at east to Spinoz B eterminism that goes 
1 11 d a. ut they esc h eve e at determinists th h ape t e charge so often 
1 f h ' at t ey are f 1' esson o c aos theory th t . . ata tsts. Remember the 

1 
. ' a tmy dtffer · . . . 

can resu t m hugely dive ences m mtttal conditions 
b ll h rgent outcomes G ' a mate starts with the · tven that every foot-

. same number f 1 
same stze of pitch the s 0 P ayers roughly the 
. ' arne sort of ball d ' 
lt not astounding that ever . an the same rules, is 

d
. Y game 1s uniq ~ H 

unpre tctable is a human l'f f ue. ow much more 
. d 1 e, ull of ch 

mtsse opportunities? Eve . . ance encounters and n two tdenttcal . 
same house and educated in th twms reared in the 

h d
.f e same school '11 

w at 1 ferent. To be the produ t f ll Wl still be some-. c o a the · fl 
us ts not to be destined to a part· 1 f .past m uences upon . tcu ar ate m the f 

What Harns, Gazzaniga Crick H d uture. 
. fl ' ' oo and C h 
m uencing us to do is to aband . . as more are 

h 
on our preJudtc d 

t e fact that we are nothing but th 1 . es an embrace 

l 
. e neura stgnals of b . 

mu ttply caused by the multiple infl our ram, uences upon us Th k d 
ness the ego can be influenced, otherwise ask1· · ~n . goo -ng a taxt dnver to 

THE EVOLUTION OF THE MIND • 149 

take us to a hotel in an unfamiliar city would not work - the 

driver's behaviour and his experiences can be partly determined 
by you. All that determinists are asking you to accept is that 

there cannot be effect without cause. 
However, while there is no doubt that these thinkers have 

banished the popular, dualist version of free will, the one that is 
incompatible with determinism, most philosophers refuse to con
cede that there is no such thing as free will. These 'compatibilists' 
point out that unconscious freedom originating in the body is 
itself a source of will, and that determinism is compatible with 
a form of free will. Harris argues that this is not what people 
mean by free will - they mean conscious will, independent of 
any influences upon us: where is the freedom in being outside 

one's own history? To Harris, compatibilism is merely an argu
ment that some kinds of influence upon us are preferable to 
others: 'A puppet is free so long as he loves his strings.' In effect, 

or so says Harris, compatibilism is a skyhook: 'More than in 
any other branch of academic philosophy, the result resembles 
theology.' Given that one of the most prominent compatibilists 

is Daniel Dennett Harris's friend and fellow horseman of the 
' atheist apocalypse, this is, says Dennett, a low blow. Harris is in 

effect saying that he has found an instance in which Dennett, the 
scourge of skyhooks -who introduced the metaphor of the sky

hook in the first place - has not gone far enough. 
Not surprisingly, Dennett disagrees. While praising Harris as 

a brilliant clarifier of the argument against dualist free will, he 
says that 'Once you understand what free will really is (and must 
be, to sustain our sense of moral responsibility), you will see that 
free will can live comfortably with determinism- if determinism 
is what science eventually settles on.' Harris, Dennett says, is the 
author of his book, so why can he not be the author of his own 
character too? 'At what point do we get to use Harris's criticism 
against his own claims?' Dennett even goes so far as to accuse 
Harris of Cartesian dualism by shrinking 'me' to a dimensionless 
point, when he says that 'I, as the conscious witness of my own 
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~e have also progressively exculpated road people who commit 
vrolent crimes for their offences, and taken to treating them 
rather than punishing them. Our policy on free will has evolved 

away from blame. 
There is no doubt that science will nudge us still farther down 

this road. As the neuroscientist David Eaglernan has argued, the 
more we understand the workings of the brain at an anatomical, 
neurochemical, genetic or physiological level, the more we will 
find the causes of criminal behaviour. As we do so, we will aban
don the idea of willed behaviour in rnany cases. The biologist 
Robert Sapolsky argues that our growing knowledge about the 
brain 'makes the notions of volition, culpability, and, ultimately, 
the very premise of the criminal justice system, deeply suspect'· 
Anthony Cashmore points out that there is no moral basis for 
excusing a criminal on the grounds of disease, but not excusing 
one on the grounds ~f poverty. Advances in neuroscientific 

knowledge will only shrink the scope of the criminal law. 
But there must surely be a limit to how far we can go in this 

direction. Daniel Dennett argues that just because we were too 
punitive in the past does not rnake all punishment incoherent. 
He praises Harris's laudable rnotive 'to launder the ancient stain 
of Sin and Guilt out of our culture, and abolish the cruel and all 
too usual punishments that we zestfully rnete out to the Guilty', 
punishments that are merely the human yearning for retaliation 
dressed up to look respectable. But Dennett then refuses to 
follow Harris to the logical conclusion that all punishment is 

' unjustifiable and should be abolished: 'Punishment can be fair, 
punishment can be justified, and in fact, our societies could not 

manage without it.' 
In the early 2000s, a forty-year-old Virginia schoolteacher 

of hitherto good character began collecting child pornography 
and attempting to molest his eight-year-old stepdaughter. He 
was sent for treatment, but his behaviour only got worse, so he 
was sen:enced to prison. The night before the sentence started he 
complamed of headaches and vertigo. Scans revealed a benign 
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decisions, is not necessarily any more just than the opposite 

assumption, that each person is the sum of their influences. 
So it's true that abandoning dualist free will, and embracing 

the idea of behaviour as an emergent property of the evolved 
bram, brings less judgemental attitudes, but it's far from clear 

t IS IS a bad thing. It has brought more humanity to our that h. · 
social policies, rather than more anarchy. Let's go the whole hog. 
Let's admit that free will has nothing to do with how we sentence 
a criminal. We treat a child who kills a parent by accident more 
leniently than a sadist who murders a child in a premeditated 
way, but not because one had more free will than the other. The 
murderer's action was a product of events and circumstances 
and genes; the child's was mainly a product of accidental events. 
That alters how we punish them, but it does not mean one had 

more free will. 
Once we remove the homunculus, it becomes easier to under-

stand freedom itself. As Dennett has argued in his book Freedom 
Evolves, 'The freedom of the bird to fly wherever it wants is 
definitely a kind of freedom, a distinct improvement on the free
dom of the jellyfish to float wherever it floats, but a poor cousin 
of our human freedom.' Dennett's crucial insight is that free will 
is not some binary, aU-or-nothing thing that you either possess 
or you do not. Freedom to influence your own fate is an almost 
infinitely variable thing that is the product of biology. The ability 
to move is a step towards freedom; the ability to move farther 
or faster is a farther or faster step. The ability to see, to hear, to 
smell and to think provide still more freedom to alter your fate. 
Technology, science, knowledge, human rights, the weather fore
cast- they all increase your freedom to alter your fate. It turns 
out that political liberty and philosophical freedom are indeed 
rooted in the same thing. And to appreciate them, indulge them, 
value them you d d b 1. . . 1. . . . ' o not nee to e teve m a stmp IStlC versiOn of 

free wtll that i ·d h . l . s outsi e t e matena umverse, any more than to 

celebrate the b f . b eauty o nature you need to beheve it was created 
y a man with a long white beard, or than to benefit from the 
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h 

people's lives b . e expenence of being conscious 
t eory m b Y convmci h · ust e false' H ng t em that any reductiontst 
of cons · · uman bei h . . CIOusness who t k ngs, e thmks, are connoisseurs 
ramtficat' a e a lot f · 1 . Ions of being h 0 mterest in the metaphysica 
me funct. ere, and th . Ion. Consciou . at gtves consciousness a genu-
wonde . sness Is an, . . . rs to Improve 't . tmposstble fiction' that 'works 
and m th . 1 s subjects' r ' '11 e Immortal s I tves · The belief in the Wl 

consequ ou themsel . . ences of how th b . ves emerged as evolutionarY 
satisfymg 'd e ram ch d 

h

. I ea than th . ange . This is a far more 
t mgs w. h e notton th t h It no history d a t e soul and the will are real 

an no tr f . . ace o thetr ongin. 

9 

The Evolution of Personality 

... You see, 

Don't you, that even though a force outside them may propel 
A crowd, sometimes stampeding them against their will, pell-mell 

Yet there is something in our chest can fight back and can stand 

Against it, making the mass of matter turn at its command 
Throughout our body, and when that mass is spurred ahead can rein 

It back into its place and settle it back down again. 

Lucretius, De Rerum Natura, Book 2, lines 277-83 

It was a tiny twist of fate -the metaphorical flap of a butterfly's 

wing- that set Judith Rich Harris on course to come up with an 
evolutionary explanation of human personality. In May 1977 
she was asked by a friend, who was getting divorced, to write a 
classified advert for a local paper to help find a home for a dog 
of a rare breed. A few months later the friend, Marilyn Shaw 
(who was an assistant professor of psychology), remembered 
Harris's way with words, and asked her to help rewrite an article 
that had been rejected by a psychology journal. Harris, who had 
been ejected from the psychology PhD programme at Harvard 
some years before for lacking 'originality and independence' 
had left her job as a research assistant at Bell Labs because of 
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ill health s ' o was gl d covered h a to help I d' . er talent for . . · n e Itmg Shaw's paper she dis-
recom d . wntmg· a d , men at10n she h ' ' n two years later on ShaW s 
two cha ' was Ired b . ' . pters of an intr d Y a pubhsher to ghost-wrtte 
to a com . . 0 uctory h d mtsston to co- h psyc ology textbook. This le 
several d. . aut or a t b b k e Itlons; and in 1
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H ~xt ook, which went through 
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r own about d 
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tgne a contract to wrtte a 

.. nly, after a bit h eve opmental psychology 
wntt ' s e stop d · ng. pe agreeing with what she was 

Psychology was 
shaped th then wholly in h 
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e personalities f h . t rail to the idea that parents 

etween h'ld o t etr h 'ld 
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c 1 ren were c 1 ren, and that differences 
was ow E . caused b . d · xpenment af Y parents; the only quesuon 

emonstrat d . ter experi d ch 'ld e With trium h ment that Harris recounte 
I ren r b P ant p · · 
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I d 
P parents had b Y expressive children whtle 

c u ed that h' uttoned h' ' t IS showed th -up c Ildren. The authors con-
not ev d ' e 'so · 1· en Iscuss the . cta Isation of emotion'. They did 
and th h'ld genettc alt . .e c 1 ren had in ernattve: that both the parents 

Thts nate tend · 

bl k 
was part of the enctes to be buttoned up. 

an slat h great tw . h e - t e notion th . enttet -century dogma of the 
came from . at VIrtu 11 . outstde: not . a Y everythmg in your head 
your mem · JUst your 1 ones, but your anguage, your religion and 
sexual p f very ch re erences yo aracter, your intelligence your 
quered 1 ' ur capacit 1 ' a most all thought d . Y to ove. This dogma had con-
century · unng th . . ' not just in psy h I e second half of the twentieth 
pohttcs d c o ogy b · ' an every oth ' ut m anthropology biology 
Wheth er nook d ' ' er you were a foll an cranny of human science. 
orB F Sko ower of So · · mner's beha 

0 
0 tgmund Freud's psychoanalysis 

d' VIOunsm h or Iet, you were part of h ' w ether you emphasised culture 

f 
t e sam h uct o others' influenc Th 

0 
e c urch: people were the prod-

es. etr 0 0 personahttes and capabilities were 
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inscribed on the tabulae rasae of their minds by influential others. 
This was at the time thought to be not just intellectually correct, 
but morally too: it meant that people were not condemned by 
the unfairness of their heredity. Policy was increasingly based 

upon the blank-slate view of human nature. 
To an extent this was a reaction against the genetic deter-

minism of the nineteenth and early twentieth centuries, when 
some had blamed everything on heredity, especially cultural differ
ences between races. But the problem was that the new dogma 
substituted environmental determinism for genetic, and in doing 
so licensed just as much abuse of human rights. Communists 
spoke enthusiastically of moulding new forms of human nature, 
and looked to science for justification for vicious programmes 
of re-education; one (Trofim Lysenko) even insisted that he 
could re-educate the biology of wheat plants, and had his oppo
nents arrested for doubting him. Moreover, the environmental 
determinists entrapped themselves in their own logic. Having 
argued that sexism and racism were wrong because there was 
no such thing as human nature, they made the logical inference 
that anybody who argued that there was such a thing as human 
nature must be a sexist and racist. In fact, the argument against 
sexism and racism, or for that matter murder, does not depend 
on whether sexism, racism or murder come naturally to human 
beings in some circumstances. These things are wrong, but not 

because they are unnatural. 
By the 1960s the tendency to blame parental and early influ-

ence for everything had reached ridiculous extremes. Films and 
novels were routinely incorporating childhood traumas as sin
gular causes of personality. Homosexuality was being blamed 
on hostile fathers; autism on cold mothers; dyslexia on bad 
teachers. Scientists who discovered flies with mutant behaviour 
rather than mutant anatomy were being told it was impossible, 
~ecause ~ehaviour was not in the genes. Books were being pub
lished wtth dogmatic titles like Not in Our Genes as if DNA 
was entirely irrelevant. Scientists were being vil:fied if they 
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argued that an wo y part of intelli men and men might h gence might be heritable or that 
as bodie If ave consist I d. ' 11 b. s. you argued h ent Y tfferent minds as we 
f tt, you were pigeonholedt at genes affected behaviour even a d: a return of Nazism. B :~ea heartless fatalist paving the waY 

gma had conquered I y end of the 1960s, the blank-slate 
was stam . a most the wh 1 f d . pmg out pocket f . 0 e o human science, an 
m corne f s o restst rs o academia ance wherever they flared up 

But flare up the . . 
just could . y dtd. For a start d . not tgnore th 'stu ents of animal behavtour 
could p d e overwhel · . ro uce surprisi I mmg evidence that instinct 
meetmg · t ng Y compl b h . 

1 s parents, a c k ex e avwur. Without ever 
eggs from h uc oo chick k h • . t e nest mig nows ow to eject its hosts 
spectes a d ' rate to Afric . . . ' n start the cycl II a, return, smg, select a vtcttiil 
were be · · e a over · gmnmg to ask h . agam. Some of these zoologists 
endowed · h w Y It was th h Wit instincts fi I at ot er animals should be 
~atural selection on ne Y honed by the trial and error of 
mstead d a grand sc I h. . re uced to th 

1 
a e, w tle human beings were 

crattc tut e ottery of d d. ors to fill th · epen mg on single idiosyn-
to n . etr empt . d ottce that twins ra. d Y mm s. Geneticists were beginning 
gence and tse apart f h 1· personality h"I 0 ten ad very similar intelt-
were oft ' w t e ado d h "l en very differe pte c 1 dren raised together 

When I was a nt. 
gesti f . student in the 197 on ° tnnateness · h Os every such tentative sug-
and fury from the g md.uman behaviour was met with scorn 
versus uar tans of h b nurture was th fl t e lank-slate flame. Nature 
science today _ with e ashpoint of the day, a bit like climate 
tremist· H every hereti · kl · . · ow dare yo . c qmc y dtsmtssed as an ex:-
k" d f usaytt's 11 . m 0 Nazi sympathiser! a m the genes! You must be some 

Powerless parents 

In 1993, Judith R" h . d tc Harr evelopmental psych I IS was drafting her textbook on 
slate nostrums of the ~e~~y ;nd obediently repeating the blank

' hen she began to have doubts about 
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the idea that parents' actions were the source of their children's 
personalities through the way they doled out reward and punish
ment. The evidence from twin studies seemed to show that genes 
played a large part in determining personality; the evidence from 
evolutionary psychology seemed to show that universal features 
of human minds made evolutionary sense; and the evidence from 
anthropology showed that 'childrearing practices in traditional 
societies were nothing like what the current advice-givers were 
recommending, and yet the kids turned out okay'. Harris had 
already co-authored three editions of a textbook that hewed to 
the assumption that parents made personality, but she began to 
notice that the evidence just did not support the theory. 

Children's personalities did tend to resemble those of their 
parents, but that could be because they shared their parents' 
genes. That possibility had not been ruled out in all the experi
ments, merely assumed away. And the differences between sib
lings within the same family seemed systematically incompatible 
with the notion that parents had put the personalities in place 
in each child. As Harris put it later, whenever a research method 
was used that controlled for genetic differences between families, 
then 'the home environment and the parents' style of child-rearing 
are found to be ineffective in shaping children's personalities'. 

Harris asked to be released from the contract to write her 
textbook. In 1995 she published a long article in the journal 
Psychological Review, beginning with the provocative sen
tences: 'Do parents have any important long-term effects on the 
development of their child's personality? This article examines 
the evidence and concludes that the answer is no.' At first there 
was little reaction, and much of it was curious - who was this 
woman, with no academic affiliation or PhD? But then the 
American Psychological Association voted to grant Harris their 
?eorge A. Miller award (worth $500) for an outstanding article 
m psychology. Accepting the award, Harris revealed that it 
was George A. Miller who had written to her to eject her from 

Harvard's PhD p h" . rogramme t trty-etght years before. Shortly after 
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that, she set out h As ~a~ume · sumption whi. h . nt m a lengthy book The Nurture 
' c qmckl b ' 

Harris pulled n Y ecame a bestseller. 
said, had been 

0 

° punches. The importance of parenting, she 

g d 
verstated d f 

00 
s. They had . ' an parents had been sold a bill 

0 

sto h a nght to f 1 h Id P ere. Instead f h 
1 

. ee c eated. The guilt trip shoU 
demning many o e pmg, the nurture assumption was con· 
tu d parents to g '1 d d rne out badly F UI t an shame when their chil ren 
the d · · or others th . Jl a VIce being d 

1 
d ere was JUSt no evidence that a 

au 0 e out by d nts on how to . . e ucators, psychologists and agonY 
enc raise children ld 'ff e to the child's d 

1 
wou make a significant dt er-

a h'ld a u t pers 1' 1 ~ 
1 

was a bad th. ona Ity. Being cruel or neglectfu to 
chtld b mg, sure but b · · d he ' not ecaus · l f ' ecause 1t was unklil to t 
Pa e It e t the h'ld · 1· rents mattered c 1 wtth a different persona ttY· 
not b ' sure, but b ecause the ecause they provided care and love, 
be Y were the . . tween one perso d cause of differences in personahtY 
en b n an the n L f ce; ut different 

1 
ext. ack of parents made a dif er· 

M 
styes of . eanwhile . parentmg did not. 

g
e . ' a growmg b d f netic studies w . 0 Y o evidence from behaviour-

th d ' as conststentl . at Ifferences · Y convergmg on the same message: 
d ' m perso 1' trect and indirect eff na tty are formed roughly half by the 
else, which did not i elctds of genes, and roughly half by something 
sum · nc u e the ho · · mansed the . me environment at all. As Barns 
the expenments· 'T d . same home a · wo a opted children reared 1I1 
ad re no mo . '1 . opted children . re stmt ar m personality than tWO 
tw· reared m ms reared in th separate homes. A pair of identical 
rea d . e same hom . re m separate h , e are no more alike than a patr 
ass · omes Th h 'ld d ummg again a d . · e c l - evelopment literature, in 
beh · n agam th t h av10ur and ch'ld , a t e correlation between parents' 
abusing father 1 k ren s behaviour meant causation that an 
. rna es a . ' stmply failed to t h son mto an abuser (for example) had 

t d est t e g . ' en ency to ab . enettc explanation at all. The father's 
use mtght h b . . son. The kindne f ave een mhented genetically by the 

f ss o the d h . rom the kind m h aug ter mtght have been inherited 
A d h ot er as a d. . . n t e conflict th b tsposltiOn, not learned as a habit. 

at roke up the family might not have caused 
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the child's antisocial behaviour; far more likely that both shared 
the same internal cause in parent and child: the child inherited 
an antisocial tendency from its parents. Harris recounted a joke 
to make the point about confusing cause and effect in nature
nurture debates: 'Johnny comes from a broken home.' 'I am not 
surprised- Johnny could break any home.' Harris stresses that 

such 'child-to-parent' effects are common. 
The reaction to Harris's book from the child-development 

world was as furious as you would expect when an academic 
discipline has its entire body of work put into question for fail· 
mg to check its assumptions. A meeting arranged to discuss 
the book - over the strong objections of many in the field - by 
the National Institute of Child Health and Human Develop
ment saw Harris being openly harangued by the doyens of the 
discipline, especially Eleanor Maccoby and Stephen Suomi. 
Articles in the press castigated her for ignoring good evidence 
against her findings. But when she pressed for chapter and verse, 
the objections melted away. Suomi's strong claim that a cross
fostering experiment in calm versus anxious monkeys showed 
that parenting styles did influence the personalities of monkeys 
turned out to be untrue. He eventually admitted that the only 
data was from an unpublished trial with a very small number of 
monkeys, contradicted by other experiments that found no such 
effect. Jerome Kagan's claim that he had seen the same effect as 
Suomi in human beings (but in the opposite direction) turned 
out to be based on one study by a student of a small number of 
fea~ful babies followed up for just twenty-one months - hardly 
a . hf~long effect. In short, Harris's case emerged triumphantly 
vm~tcated, rather than damaged, by everything the psycho
logical establishment threw at her. The critics fell back on 
methodological criticisms of behaviour genetics, which proved 
largely baseless, and on much weaker claims about how parents 
a~fected children- in particular that parents treated children with 

dtfferent gen d'ff 1 . . es 1 erent y. Vtctory ts by no means hers, and still 

the psychological profession and practice continues to believe in 
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parental influence b h . . 
get their perso 
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.' . ut t e 1dea is shrinking all the time. Chtldre!l 

na 1t1es mostly from within themselves. 

The status quotient 

In a follow-up book . 
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1~ ed data to support its assertions. Gene-
re atwn wa h 1 s t e ast red herring- bright children 
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tending to read more books, attractive children tending to attract 
more attention, and so forth. This happens, of course, but it 
is an indirect genetic effect included in the half of personality 
differences attributable to genes, directly or indirectly. It's not in 

the bit that needs explaining. 
Harris's explanation is ingenious and persuasive. She points 

out that human beings develop certain social systems as they 
mature - to socialise, to develop relationships and to achieve 

and recognise status. Socialisation means learning how to fit 
in with other people of your own age. Children acquire their 
habits, their accents, their favoured language, and most of their 
culture from their peers. They spend a lot of time learning to be 
similar to these peers. In forming relationships, however, they 
learn to discriminate between different people, adopting differ-

ent behaviours with different individuals. 
And then in their teens they begin to assess their relative 

status within their peer group. In the case of men, this mostly 
means working out how tall, strong and domineering you are, 
and adjusting your ambitions and personality accordingly. 

There's a fascinating finding in economics that taller men earn 
more money throughout their careers, but that it is their height 

at sixteen, not at thirty, that best predicts their earnings. The 
reason for this, as other studies have shown, is that this is when 
men decide their status, and shape their personalities accord
ingly. So what employers are rewarding are the attributes of 
self-confidence and ambition that came partly from being a tall, 
strong football player at school, rather than the height of the 
person today. Women tend to decide their status based largely on 
relative attractiveness, and they judge their attractiveness based 
on how others seem to judge them. In both sexes therefore, says 
Harris, there is a tendency to settle some aspects of your person
ality in the mid-teens, based on how high you think your relative 
status is amongst your peers. That, she thinks, is the likely cause 
of the differences in personality that are not directly or indirectly 

genetic. 
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tending to read more books, attractive children tending to attract 
more attention, and so forth. This happens, of course, but it 
is an indirect genetic effect included in the half of personality 
differences attributable to genes, directly or indirectly. It's not in 

the bit that needs explaining. 
Harris's explanation is ingenious and persuasive. She points 

out that human beings develop certain social systems as they 
mature - to socialise, to develop relationships and to achieve 
and recognise status. Socialisation means learning how to fit 
in with other people of your own age. Children acquire their 
habits, their accents, their favoured language, and most of their 
culture from their peers. They spend a lot of time learning to be 
similar to these peers. In forming relationships, however, they 
learn to discriminate between different people, adopting differ
ent behaviours with different individuals. 

And then in their teens they begin to assess their relative 
status within their peer group. In the case of men, this mostly 
means working out how tall, strong and domineering you are, 
and adjusting your ambitions and personality accordingly. 
There's a fascinating finding in economics that taller men earn 
more money throughout their careers, but that it is their height 
at sixteen, not at thirty, that best predicts their earnings. The 
reason for this, as other studies have shown, is that this is when 
men decide their status, and shape their personalities accord
ingly. So what employers are rewarding are the attributes of 
self-confidence and ambition that came partly from being a tall, 
strong football player at school, rather than the height of the 
person today. Women tend to decide their status based largely on 
relative attractiveness, and they judge their attractiveness based 
on how others seem to judge them. In both sexes therefore, says 
Harris, there is a tendency to settle some aspects of your person
ality in the mid-teens, based on how high you think your relative 
status is amongst your peers. That, she thinks, is the likely cause 
of th~ differences in personality that are not directly or indirectly 
genetic. 
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eugenics, Rousseau-esque idealism, the doctrines of Marx, Freud 
and Durkheim- but the root of its appeal lay in the need to think 
of somebody being in charge. Instead, the truth is that person
ality unfolds from within, responding to the environment - so in 

a very literal sense of the word, it evolves. 

Intelligence from within 

So much for personality differences. What about intelligence? 
Thirty years ago it was still taboo in academia to suggest any role 
at all for genetics in IQ, though the person in the street had no 
such qualms. Today, everybody accepts the relentlessly consistent 
verdict of the twin studies and adoption studies: differences in 
intelligence owe a great deal to differences in genes. The debate is 
whether it is 30 per cent or 60 per cent, and whether it is mainly 
direct - genes creating an aptitude for learning, if you like - or 
indirect - genes creating an appetite for learning, and a tendency 
to spend time with books. As Professor Robert Plomin, probably 
the world expert on the genetics of intelligence, has said, there 
used to be a kneejerk reaction along the lines of 'You can't mea
sure intelligence,' or 'It couldn't possibly be genetic.' Now the 
tone is more like: 'Of course, there is some genetic influence on 

intelligence, but .. .' 
Many people have long feared this moment, on the grounds 

that it will lead to fatalism about the prospects for children, to 
writing off the dull ones and creating a self-fulfilling prophecy 
by teaching the bright ones better. Yet there is no evidence that 
the shift towards a more genetic view of intelligence is leading 
to any kind of fatalism at all. Rather, the opposite is happening, 
with ever more interest in coaching intelligence into the less 
gifted, rather than coaxing native wit from the gifted. The trend 
towards medicalising the things that get in the way of learning 
-dyslexia, attention-deficit disorder and the like- is in effect an 
admission that things can be innate, genetic and organic, without 

being irreversible. 
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advantages, indicates instead that opportunity is being gradually 
levelled. Professor Plomin says that 'heritability can be viewed 
as an index of meritocratic social mobility', an idea that many 
people find counterintuitive. We are nowhere near equality of 
opportunity, but if we get there we will not find equality of out-

come. 
My point is that the new understanding that genetics matters, 

and that intelligence is an emergent feature of a child to be nur
tured, rather than an imposition of society, is very much not to 
be feared. It is a meritocratic result, and presents us with a world 
in which people are resistant to being brainwashed because 
they are in charge of their own destinies. The bitter irony of the 
nature-nurture wars of the twentieth century was that a world 
where nurture was everything would be horribly more cruel than 
one where nature allowed people to escape their disadvantages 
through their own talents. How peculiarly nasty to write people 
off because they were born in a slum, or fostered by indifferent 
parents. The society depicted in Aldous Huxley's Brave New 
World is usually mistaken these days for one of fatalistic genetic 
determinism. In fact it is the very opposite, a place where early 
nurture for the elite produces unfair advantages. Fortunately, we 
know from the work of the economist Gregory Clark that elites 
regress inexorably to the mean over time. Despite sending their 
children to elite pre-schools, the richest of the rich in a city like 
New York can do little to make up for their children's genetic 
mediocrity; and despite getting little opportunity, brilliant kids 
from the slums can make it big. Nature is the friend of social 

mobility. 

The innateness of sexuality 

The confusion caused by this dawning realisation was a joy 
to behold. Never was the consternation of the establishment 
more acute than in the 1990s, when it became clear that homo
sexuality was much more innate and irreversible than people 
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of misunderstanding about innateness and culture. Our culture 
relentlessly reinforces the stereotype that little boys prefer to 
play with trucks and little girls prefer to play with dolls. The toy 
shops are divided into pink girls' and blue boys' aisles, pandering 
to the fact that adults are quite happy to see girls and boys in 
conventionally different ways. This enrages many feminists, 
who insist that the very origin of these sex differences lies in the 
way they are forced upon children by the prevailing culture. But 
they are confusing cause and effect. Parents buy trucks for boys 
and dolls for girls not because they are slaves to hegemony, but 
because experience tells them that is what their children want. 
Experiment after experiment has shown that given a choice, girls 
will play with dolls and boys with trucks, no matter what their 
previous experience. Most parents are happy to reinforce sex 
differences, but have no interest in starting them from scratch. 

In the early 2000s, the behavioural scientist Melissa Hines 
really put the cat among the pigeons by showing that the very 
same preference is true of male and female monkeys. Given the 
choice, female monkeys will play with dolls, males with trucks. 
This experiment caused fury and criticism from other psycho
logists determined to find fault with it. But it has since been 
repeated in a different species of monkey, with the same result. 
Female monkeys, unaware that they are slaves to cultural stereo
types, like things with faces. Male monkeys, unaware that they 
are doing the bidding of human sexists, like things with moving 
parts. In a triumphant vindication of Judith Rich Harris's argu
ment, it has now been conclusively shown that the aisles of 
toy shops, with their rampant sexism, are responding to innate 
preferences in human beings, not causing them. These differences 

were not imposed, they evolved. 

The evolution of homicide 

If differences between people come from within, similarities do 
too. The ruling doctrine of the post-war period, that animals 
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Martin Daly and Margo Wilson wrote a book on homicide in 
the late 1980s, and begged to differ. They argued that the cultural
determinist explanations did not fit the facts, and that it was far 
more likely that men were more violent for similar reasons that 
other male mammals were more violent- because they had in 
the past been forced by biology to compete for mating oppor
tunities. They pointed out that the probability of being a victim 
or a perpetrator of homicide is far higher in men than in women, 
peaks at the same age in all cultures (young adulthood), and that 
this is just as true in peaceable cultures with low murder rates as 
in violent societies with high murder rates. As a remarkable chart 
in the Economist showed in 1999, the graph of male homicides 
versus age, which rises rapidly in the late teens, declines steeply 
after peaking at twenty to twenty-five, then gradually levels off, 
is exactly the same shape for Chicago between 1965 and 1990 
as it is for the whole of England between 1974 and 1990- but 
peaks at nine hundred per million in Chicago and at thirty per 

million in England and Wales. 
How bizarre that these facts should be universal in a species 

where local culture is so crucial, and how bizarre that this ten
dency to violence should peak just when males are competing 
most fiercely for mating opportunities, as in other mammals. 
The homicide statistics are dominated by young, unmarried, un
employed men seeking to improve their status or defeat sexual 
rivals. The same is true of hunter-gatherers and small-scale 

societies throughout the world: young men kill young men over 
women and status. Surely the explanation for most killing lies in 
the fact that natural selection has endowed human beings with 
the sort of instinct that means that (in Daly and Wilson's words) 
'any creature that is recognizably on track towards complete 
reproductive failure must somehow expend effort, often at risk 
of death, to try to improve its present life trajectory'. Banish the 
magic of cultural determinism; look to evolution for the causes 

of behaviour. 
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The evolution of sexual attraction 

Or take the startling fact that men are most attracted to women 
of prime reproductive age, good health and the sort of bri~ 
personality that they would most like their children to inhent. 

d mbers recent study asked men and women what age they foun me 
of the opposite sex most attractive for either short-term or long
term relationships. There was a stark difference between the sexesf 
Throughout their lives, women said they preferred partners 0 

roughly their own age for both kinds of relationship. Up till the 
age of about thirty they preferred men who were slightly older; 
f h 

. tfifty a ter t at, men who were shghtly younger - but even a 
. d f rty-women satd the most attractive age for a man was aroun ° 

h 's three. By contrast men of all ages (and admit it, you know w ~t 
coming!) said they found twenty-year-old women most attracu~e 
for short-term mating and for sexual fantasies. Some men in thetr 
forties nudged their preferred age up to twenty-three or twenty
four, but others stuck with twenty. For long-term mates, older 
men did prefer slightly older women, though still much younge; 
than themselves. In other words, men of all ages find women ° 
the age of maximum reproductive fertility most attractive. Seek 
the explanation for this not in the world of cultural norms, but 
in the world of evolution: men who were attracted to women of 
prime reproductive age and good health tended on average to 
leave more descendants behind than men who preferred elderly, 
immature, sick or morose sexual partners. Women who found 
strong, confident, mature and ambitious men attractive tended 
to leave more descendants than those who fell for weak, fearful, 
youthful or retiring men. It is truly strange that in my youth such 
explanations for universal human characteristics were verboten. 

The Harvard psychologist Steven Pinker argues that, in sta.rk 
contrast to the blank-slate dogma, our emotions and faculties 

· d com-have been adapted by naturi:l} selection for reasonmg an 
. . h l . 1 and are difficult munrcatmg, ave a common ogtc across cu tures, 

to erase or redesign from scratch. They come from within, not 
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The Evolution of Ed . ucatlon 
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them off to a sort of prison for the next twelve to sixteen years. 
There they are held, on pain of punishment, in cells called class
rooms and made, on pain of further punishment, to sit at desks 
and follow particular routines. Of course it is not as Dickensian 
as it used to be, and many people emerge with brilliant minds, 
but school is still a highly authoritarian and indoctrinating place. 
In my own case, the prison analogy was all too apt. The board
ing school I attended between the ages of eight and twelve had 
such strict rules and such regular and painful corporal punish
ment that we readily identified with stories of prisoners of war in 
Nazi Germany, even down to the point of digging tunnels, saving 
up food and planning routes across the countryside to railway 
stations. Escapes were frequent, firmly punished, and generally 

considered heroic. 

The Prussian model 

The economic historian Stephen Davies dates the modern form 
of the school to 1806, the year when Napoleon defeated Prussia. 
Stung by its humiliation, the Prussian state took the advice of 
its leading intellectual Wilhelm von Humboldt, and devised a 
programme of compulsory and rigorous education, the pur
pose of which was mainly to train young men to be obedient 
soldiers who would not run away in battle. It was these Prussian 
schools that introduced many of the features we now take for 
granted. There was teaching by year group rather than by ability, 
which made sense if the aim was to produce military recruits 
rather than rounded citizens. There was formal pedagogy, in 
which children sat at rows of desks in front of standing teachers, 
rather than, say, walking around together in the ancient Greek 
fashion. There was the set school day, punctuated by the ringing 
of bells. There was a predetermined syllabus, rather than open
~nded learning. There was the habit of doing several subjects 
m one day, rather than sticking to one subject for more than a 
day. These features make sense, argues Davies, if you wish to 
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Crowding . out pnvate schools 

Some years later the B . . 
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said in his remarkable 2013 TED lecture, set out to create a big 
computer with which to operate their far-flung possessions, an 

administrative machine made of interchangeable parts, each of 
which happened to be human. In order to turn out those parts, 
they needed another machine, an educational one, which would 
reliably produce people who could read quickly, write legibly, 
and do addition, subtraction and multiplication in their heads. 
As Mitra put it, 'They must be so identical that you can pick one 
up from New Zealand and ship him to Canada and he would be 

instantly functional.' 
As in America, compulsory, state-mandated education was 

not, as many believe, the only way that learning would reach the 
poor. When the British state brought in compulsory education in 
1880 its population was already almost entirely literate. Literacy 
had risen steadily from about 50 per cent among English men 
and 10 per cent among English women in 1700 to about 90 per 
cent of both sexes by 1870. In 1880, when national compulsion 
was enacted, over 95 per cent of fifteen-year-olds were already 
literate. This had come about entirely through an explosion of 
voluntary education within family, church and community over 
the preceding half-century, with the state having almost no 
policy on the matter before 1870. There is no reason voluntary 
education would not have continued to expand further in the 
years that followed. An entire system of education had evolved 

spontaneously, with no direction from government. 
In 1965 Edwin West, a British economist at Newcastle Uni-

versity who later moved to Canada, published his now famous 
account of private education, Education and the State, in which 
he argued that the imposition of a state education system from 
1870 in Britain, with compulsion from 1880, in effect simply 
displaced a growing and healthy private schooling system that 
would have continued to develop. In West's vivid phrase, the 
government merely 'jumped into the saddle of a horse that was 

already galloping'. 
Much the same was true of India, where a survey in the 1820s 
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expanding and evolving education system, in which innovation 
and competition produced a curriculum and standards that im
proved just as fast as they actually did, perhaps much faster. 
Instead, the myth grew up that the British state stepped in where 
there was no education and caused the education of succeeding 

generations. 
Such a system might well have avoided the recent deterioration 

of standards in state education, which has led to ever more des
perate calls for affirmative action so that children from state 
schools can get into the best universities. Private schools dis

proportionately supply the best candidates for Oxford and Cam
bridge, a state of affairs that either indicates that the rich are 
innately cleverer than the poor, which seems generally unlikely, 
or that private schools are providing a better education, which is 
a shocking indictment of the quality of state education. The cost, 
incidentally, of an education is not much greater in the private 
than the public system. The difference is that the money comes 
from the parents in the private system, and from the taxpayers 
in the state system. The only cheaper option - home schooling 
- has an even better track record of academic achievement. 
The nationalisation of education provision, in short, has freed 
up poorer people to spend their private income (as opposed to 
their taxes) on other things; but it has plainly not increased their 

chances of social mobility- perhaps the reverse. 

Innovation in education 

This is true not just of Britain. An international, long-term sur
vey of studies on 'markets versus monopolies in education' by 
Andrew Coulson for the Cato Institute found that both across 
countries and within them, 'private provision of education out
shines public provision according to the overwhelming majority 
of econometric studies'. Lant Pritchett's devastating survey of 
state education in India and elsewhere found dismally low stan
dards in many state-sponsored schools, nearly always associated 
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our school system doesn't improve, it resembles the communist 

economy more than our own market economy.' 
Evolutionary reform of education is happening. James Tooley, 

Professor of Education at Newcastle University, has catalogued 
-'discovered' might be a better word- the fact that the poorest 
slums of cities, and the remotest villages, in countries such as 
India, Nigeria, Ghana, Kenya and even China abound in low
cost private schools. He first began studying this phenomenon 
for the World Bank in 2000 in Hyderabad in India, and has more 
recently followed it through Africa. In the cramped and sewage
infested slums of the old city of Hyderabad he stumbled upon 
an association of five hundred private schools catering to the 
poor. In one of them, the Peace High School, he found doorless 
classrooms with unglazed windows and stained walls, where 
children of rickshaw-pullers and day labourers paid sixty to a 
hundred rupees a month (about 90p-£1.50), depending on age, 
for their education. Yet the quality of the education was impres
sive. In another, St Maaz High School, he found a charismatic 
head teacher with mathematical flair who in twenty years had 
built up a school with nearly a thousand students, taught by a 
group of largely unqualified (but often graduate) teachers, on 
three rented sites, from which he made a reasonable profit. State 
schools existed, with state-certificated teachers in them, but many 
of Hyderabad's parents were exasperated by the poor quality 
of the education they provided, and many of the private-school 
teachers were exasperated by the poor quality of the teacher 
training. 'Government teacher training,' one told Tooley, 'is like 
learning to swim without ever going near a swimming pool.' 

When Tooley told these stories to his colleagues at the World 
Bank, he was told that he had uncovered examples of business
men ripping off the poor, or that most of the private schools were 
creaming off the wealthier parents in a district, which was bad 
for those left behind. But this proved demonstrably untrue: the 
Pe~~e High School in Hyderabad gave concessions, or even free 
tultlon, to the children of extremely poor and illiterate people: 
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the existence of low-cost private schools, he found that 75 per 
~ent of all schoolchildren in the poor areas of Lagos state were 
In private schools, many not registered with the government. 
In all the areas he visited, both urban and rural, in India and 
Africa, Tooley found that low-cost private schools enrolled more 
students than state schools, and that people were spending 5-10 
per cent of their earnings on educating their children. When he 
asked a British government aid agency official why his agency 
could not consider supporting these schools with loans instead 
of pouring money into the official educational bureaucracy 
in Ghana, he was told that money could not go to for-profit 

institutions. 
Suppose you are the parent of a child in a Lagos slum. The 

teacher at the school she attends is often absent, frequently asleep 
during lessons, and provides a poor standard when awake. This 
being a public-sector school, however, withdrawing your child 
goes unnoticed. Your only other redress is to complain to the 
teacher's boss, who is a distant official in a part of the city you do 
not often visit; or you can wait for the next election and vote for 
a politician who will appoint officials who will do a better job 
of sending inspectors to check on the attendance and quality of 
teachers, and then do something about it. Good luck with that. 
A World Bank report cited by Tooley states despairingly that 
pay-for-performance cannot work in public-sector schools, and 
'dysfunctional bureaucracies cascade into a morass of corrup
tion, as upward payments from those at lower levels buy good 

assignments or ratings from superiors'. 
If your teacher is in a private, for-profit school, however, and 

you withdraw your child, then the owner of the school will quickly 
feel the effect in his pocket, and the bad teacher will be fired. In 
a free system the parent, the consumer, is the boss. Tooley found 
that private-school proprietors constantly monitor their teachers 
~nd f~llow up parents' complaints. His team visited classrooms 
m va~10us parts of India and Africa, and found teachers actually 
teachmg in fe f h l . . wer o t e government c assrooms they VISited than 
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which students live together as normal, but without all the nor
mal features of such institutions, especially lectures, which are 
replaced by online, interactive seminars. Lectures, says Minerva's 
Stephen Kosslyn, are 'a great way to teach, but a terrible way to 

learn'. 
The traditional university will surely be gone in fifty years, 

swept away by technology. Why pay huge fees to spend three 
years on one campus, earning the right to be paid not very much 
more in the real world than non-graduates, rather than putting 
together your own combination of online courses, marked and 
graded online, using the lectures of the best reachers in the field 
wherever they happen to be? When Sebastian Thrun, an artificial

intelligence expert, sent out one email announcing that he would 
teach a course not just to his students at Stanford but to whoever 
wanted to listen in on the internet, tens of thousands took the 
course. Over four hundred of them got better grades than the top 

student at Stanford. 
In fact, why not cut out the human almost entirely? When 

Sugata Mitra first put a computer with online access in a hole 
in a wall in a Delhi slum, he did not know what to expect. He 
watched as children crowded round the screen and began to play 
with the internet. Within weeks, he found, kids who did not even 
speak English had bootstrapped their way into surprisingly deep 

expertise. 
The hole-in-the-wall experiment sparked the idea behind 

the film Slumdog Millionaire. In three years, Mitra's colleagues 
found, twenty computers made 6,000 children in one part of 
New Delhi computer-literate without any teaching. Children 
could learn to use computers without adult instruction. Crucially, 
they were not learning by themselves, but teaching each other: it 

was a collective, emergent phenomenon. 
In Mitra's mind this discovery soon sparked the thought that 

other kinds of learning could happen without teaching in a con
nected world. He set up an experiment in a school in a remote 
Tamil-speaking village called Kalikuppam, near Pondicherry: 
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in self-education, and schools will be prevented from evolving 
new forms. A recent exam question in Britain, for instance, was 
'What is an oxbow lake?' Think about this for a moment. In the 
days when district commissioners were paddled by natives down 
rivers to administer justice, this might have been a useful fact 
to know in advance. Today, for the vanishingly few people who 
might need to know what an oxbow lake is, the answer is avail
able at the click of a smartphone. If the exams had questions like 
'What is self-similarity, and what are the latest findings in this 
area?', Mitra told me, then there would be no choice but to allow 
the use of the internet in the examination hall, and that would 

change everything. 

Indoctrination continues 

We need to get away from creationist thinking in education, 
and allow it to evolve. Education, done properly, is an emergent, 
evolutionary phenomenon. It is the process of encouraging 
learning about the world. Yet it is also a tool of propaganda 
and indoctrination, of what John Stuart Mill called 'despotism 
over the mind'. Even when they had stopped thinking of their 
products as cannon fodder, or as barbarians in need of civilising, 
nationalised schools did much to teach children well into the 
twentieth century that their country was glorious and usually 
right, while its rivals were perfidious and usually wrong, that God 
was a Christian, and so forth. True, there is less of that particular 
propaganda in the curriculum today, though some policy-makers 
are troubled about what goes on in schools dominated by 
radical Islamists. But there is, if anything, more of another kind 
of propaganda. It may be the gospel of multiculturalism and 
respect for the planet so it is 'good' indoctrination but it's still 
. d ' ' m octrination. You do not need to be a wild-eyed conspiracist 
to_see far less opening of minds than training people in what to 
thmk going on in modern schools. Platitudes about the state of 

the world or th d . b'l' f . d ' e esira 1 tty o wm energy, seem to crop up 
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Education to deliver economic growth 

The very purpose of education has been dist d 
by a top-down fantasy. Rarely if ever h :rre all too often ' ' as t e purpose of state 
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ucatwn been to add to scholarship and generate knowledge. 
ed · 
The purpose instead is to train an obedient citizenry, loyal to 
the nation, likely to deliver economic growth and brainwashed 
:"ith the latest fashion in ideology. 'The aim of public education 
ls not to spread enlightenment at all. It is simply to reduce as 
many individuals as possible to the same safe level, to breed a 
standard citizenry to put down dissent and originality,' said H.L. 
Mencken. That's partly why the dismal lack of innovation and 
progress in education has never mattered much to those in power. 
Today, in Stephen Davies's view, schools are little more than 
devices for signalling to employers that a young person has been 
sufficiently indoctrinated to stick to a task and do as he is told . ' 
JUSt as Horace Mann would have wanted. Left-wing politicians 
tend to emphasise the spending of money, while right-wing ones 
emphasise reform of the curriculum and methods of teaching. 
But both agree that education is a national, not an individual 
priority. Any effect it might have on the individual is secondary 
to its impact on the country. Ask not what your country's schools 

can do for you ... 
In the past twenty-five years, the main obsession of govern-

ments, aside from inculcating anxiety about the state of the 
planet into the next generation, has been to use education to 
deliver economic competitiveness. It has been an assumption 
nght across the political spectrum that better schools, better 
universities, better vocational education and better training will 
deliver a more prosperous society. It is certainly true that longer

educated individuals are more prosperous - more education 
leads to higher salaries. And it is also true that highly educated 

co . untnes are generally more prosperous. But do the facts bear 
out this notion that education is the elixir of economic growth? 
Is there any evidence that it was education that drove countries 
to prosperity, or vice versa? Alison Wolf examined the data in 
exhaustive detail in her book Does Education Matter?, and 
:ncluded that the answer is a surprising 'no'. She points to 

orld Bank studies that show a negative relationship between 

ng 
st: 

)ex 

the 

n. 



190 • THE EVOLUT 
ION OF EVERYTHING 

education levels and 
resou growth. The . 

rces to expand · h . countnes that devoted the most 
than th tng t en edu · 'dl 

ose that devoted t cation systems grew less rapi r 
a great · b ewer reso d'd 1° of impro · urces to education. Egypt I 
but g 1 vmg, length · . 
h rew s owly. In the th . enrng and spreading educatwn, 

t an doubled both . lfty years from 1970 the country more 
Yet ov h Its secondar d . . . 

er t at period · Y an Its umversity enrolment. 
forty-e. h h It rose only f h 

Ig t poorest c . rom the forty-seventh to t e 
a much h ' h ountry In th 1 d Ig er literacy e Word. The Philippines ha 
one-tenth h rate than T . 

t e income h aiwan in 1960, but today has 
cessful per ead A . 
1
. economies of th · rgentrna, one of the least suc-

h
iteracy rates. The mo e past century, had one of the highest 

t e bett . re a count d er Its education ry a opted central planning, 
perform system did b h . 

ance -not lea b ' ut t e worse its economiC 
would b b st ecause l'k E 

, , - e ureaucrats tr . d ' I e gypt, it churned out manY 
vocat' 1 arne to d h Iona educati b 0 t e central planning. 

rarely i v on, y the 
s. lOU Would th' k . way, ought to be better but 

of the s In It would b d d . ectors of the e ominated by the nee s 
differ economy th t · . 

h 
ent report into vo . a are Its clients. But amazingly, a 

t t · · CatJo 1 d 
.a It Is centralised and d. . ~a e ucation by Alison Wolf found 

micro-m trtgtste· ·~ . 1 anaged from th · ocatwna education has been 
and not · b e centre fo d d JUst ecause it . . h r eca es. This is a bad idea, 
govern Is In erentl · f·c ment takes d' Y me 1ective. It also means that 
failure d fi Irect public r ·b· . d ' an nds it co esponsi Ihty for success an 

It . rrespondin 1 . 
Is true that well-educ g Y Impossible to be honest.' 

poorly-educated peopl b ated people tend to be richer than 
as w; lf e, oth w· h' 0 argues, cause a d It 1ll and between nations. But 
she asks, 'that growth n effect are confused here. 'Could it be,' 
causi causes ed · ng growth~' ~ ucatwn rather than education 
that d l'b · ou can certa · 1 fi . e I erately pla d 1ll Y nd examples of countries 
m ed . nne and h' d ucatwn, both b . ac Ieve great improvements 
£ t S asic and v . as : outh Korea · h ocatwnal, and which grew very 
w; lf k . Is t e class. . 0 as s If the ed . Ic case, Smgapore another. But 

. . ucat10n c d h 
Critical factor. and ause t e growth, or was even a 
K ' concludes th . 

ong and Switzerl d at It may not have been. Hong 
an grew just as fast, but with far less cen-

THE EVOLUTION OF EDUCATION • 191 

tral planning or investment in education. Switzerland has far 
~ower than average enrolment in universities for an economy of 
Its leveL Hong Kong's 'meteoric economic growth had nothing 
to do with centrally planned education policy', concludes Wolf. 
Instead, Hong Kong parents began pushing their children into 
good private schools once they got rich enough to do so. 

A bigger example lies across the Pacific from Hong Kong. 
For decades America has consistently performed poorly in inter
national league tables of educational achievement in school, 
Yet performed well in economic terms. The countries with the 
most education simply do not show greater productivity growth 
than the ones with less. Each year spent in school or university 
should be enabling an employee to be more productive, but 
there is no sign of this in the economic statistics. As Wolf con
cludes: 'If high-quality schooling is making any difference to the 
relative economic performance of countries, it is doing so in a 
very undramatic fashion, since its effects appear to be swamped 
or neutralized by other factors.' Education clearly benefits the 
individual's earning power, but it does not determine the growth 
rate of the whole economy. 

Far from seeing an economic dividend from education, Wolf 
finds that countries that boosted their education levels the most 
~ended to grow more slowly than countries that neglected to 
mcrease their education spending so much. Her conclusion is 
stark: 'The simple one-way relationship that so entrances our 
politicians and commentators- education spending in, economic 
growth out- simply doesn't exist.' She concedes of course that 
some education is necessary. Without good literacy and numer
acy, it would not be possible for most well-paid jobs to exist. 
That is not the issue. Rather it is whether, beyond a certain level, 
more education -let alone more education spending- does more 
good. 'The idea that having the most education will get you the 
most prosperity is a chimera,' says Wolf. A great many jobs today 
are open only to graduates, although evidence suggests that they 
could be p £ 1 ll erect y we handled by non-graduates. 
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Remember, this is very much not saying that higher educat.ion 
is not a good thing for the individual. It is a wonderful thmgf 
but it is one of the rewards of economic growth, not one 

0 

the drivers. And obviously a total lack of education would be 
catastrophic for a modern economy; but that's not the sarne as 
saying that the best way to improve the economy is to spend 
more on education. Education is not a skyhook from which to 

hang economic policy; it is an emergent phenomenon. 
Education is dominated by creationist thinking. The curricu

lum is too prescriptive and slow to change, teachers are e~
couraged to teach to the exam rather than .to the pupils' or thetr 
own strengths, the textbooks are infused with instructions about 
what to think instead of how to think, teaching methods are 
more about instructing than learning, the possibilities of self
organised learning are neglected, government domination of 
schooling is accepted without question, and education spending 
is justified in terms of what it supposedly does for the countrY 
rather than the individual. None of this is meant to imply that 
education would happen without schooling, that teachers need 
not exist, that child-centred learning in primary schools is the 
answer, or that some kind of government policy on education 
is not desirable. Of course these things matter. But there is a 
path not taken, in which politicians and teachers both allow best 
practice to evolve and emerge, in which the state acts as enabler 
rather than dictator, in which students are encouraged to learn 
rather than be told what to think, in which the eager learner is 
boss, not servant, of the system. 

Let education evolve. 

11 

The Evolution of Population 
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called it 'the theory of political murder; of murder from motives 

of philanthropy and for love of God'. 

The Irish application of the theory 

Yet Malthusian doctrines influenced policy directly and frequently 
during the nineteenth century - usually without the emphasis 
on the age of marriage. Britain's new Poor Law of 1834, which 
~ttempted to ensure that the very poor were not helped except 
In workhouses, and that conditions in workhouses were not 
better than the worst in the outside world, was based explicitly 
on Malthusian ideas - that too much charity only encouraged 
breeding, especially illegitimacy, or 'bastardy'. The Irish potato 
famine of the 1840s was made infinitely worse by Malthusian 
prejudice shared by the British politicians in positions of power. 
The Prime Minister, Lord John Russell, was motivated by 'a Mal
thusian fear about the long-term effect of relief', according to 
a biographer. The Lord-Lieutenant of Ireland, Lord Clarendon, 
thought 'doling out food merely to keep people alive would do 
nobody any good' (not even the recipient of the food?). The 
Assistant Secretary to the Treasury Charles Trevelyan had been 
a pupil of Malthus at the East India Company College: famine, 
he thought, was an 'effective mechanism for reducing surplus 
population' and a 'direct stroke of an all-wise and all-merciful 
Providence' sent to teach the 'selfish, perverse and turbulent' Irish 
a lesson. Notice the Malthusian misanthropy, and the invocation 
of .the ultimate skyhook, Providence. Trevelyan added: 'Supreme 
Wtsdom has educed permanent good out of transient evil.' We 
~re back to Dr Pangloss and the Lisbon earthquake: mass death 
Is a good thing. In short, a million Irish starved to death as the 
result of a deliberate act of Malthusian policy, at least as much 

as through ecological misfortune. 
For those, like me, brought up to think of British imperialism 

as generally benign compared with other forms of the habit, the 
story gets worse. As recounted by Robert Zubrin in his book 
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clearly echoes the prescriptive Malthusian doctrines that Darwin 

absorbed as a young man. 

Nationalising marriage 

It was a hint that was enthusiastically embraced by several of 
Darwin's followers, notably his cousin Francis Galton and his 
German translator, Ernst Haeckel. Galton wanted people to 
choose their marriage partners more carefully, so that the fit 
would breed and the unfit would not. 'What nature does blindly, 
slowly, and ruthlessly,' he argued, 'man may do providently, 
quickly and kindly.' He also wanted the 'childish' 'negro' dis
placed from his native continent of Africa by the slightly less 
stupid 'Chinaman', and he thought Jews were 'specialised for 
a parasitical existence upon other nations'. Even for his time 
Galton could be a censorious and prejudiced man, though he 
never actually recommended sterilisation or killing of 'unfit' 

people. 
Galton's followers were soon outdoing each other in their pre-

scriptive rush to nationalise marriage, license reproduction and 
sterilise the unfit. Many of the most enthusiastic eugenicists, such 
as Sidney and Beatrice Webb, George Bernard Shaw, Havelock 
Ellis and H .G. Wells, were socialists, who thought the power of 
the state would be necessary to implement this programme of 
selective human breeding. But plenty of politicians right across 
the political spectrum, from Winston Churchill to Theodore 
Roosevelt, became keen advocates of eugenic intervention in the 
private lives of their citizens. Indeed, it became politically in
correct in elite circles in Britain, France and the United States 
not to urge eugenic policies. To be against eugenics was to be 

uncaring about the future of the human race. 
.~~Germany, Haeckel took the Malthusian struggle in a quasi

r~hgiO~s direction, trying to fuse Darwinian with Christian in
stghts. m a theory that he called Monism. In a lecture at Alten
burg m 1892 he used phrases from both Malthus and Thomas 
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Jonah Goldberg wrote in his book Liberal Fascism: 'Almost all 
the leading progressive intellectuals interpreted Darwinian theory 
as a writ to "interfere" with human natural selection. Even pro

gressives with no ostensible ties to eugenics worked closely with 
champions of the cause. There was simply no significant stigma 

against racist eugenics in progressive circles.' 
It mattered little that scientific support for this policy was 

Weak in the extreme. In fact the discoveries of Gregor Mendel, 
which became known to the world in 1900, ought to have killed 
eugenics stone dead. Particulate inheritance and recessive genes 
made the idea of preventing the deterioration of the human race 
by selective breeding greatly more difficult and impractical. How 
were those in charge of breeding the human race supposed to 
spot the heterozygotes who carried but did not express some 
essence of imbecility or unfitness? How long were we supposed 
to go on weeding out the unfit as they emerged from marriages 
of heterozygotes? It would take centuries, and along the way 
the problem would become worse as our species became more 
and more inbred, allowing more and more homozygous com
binations. Yet the genetic facts made no difference to the debate. 
Driven by a planning fantasy, the political classes, left and right, 

agitated to nationalise reproduction to prevent the spread of 

unfit bloodlines. 
The First International Congress of Eugenics assembled in 

London in 1912 under the presidency of Leonard Darwin, son of 
Charles. It was attended by three ambassadors, as well as the Lord 

Chief Justice and the First Lord of the Admiralty- one Winston 
Churchill. In his presidential address Leonard Darwin made no 
bones about the switch from description to prescription: 'As an 
agency making for progress, conscious selection must replace 
the blind forces of natural selection.' Fortunately Britain the 
b' h ' ' trt p.lace of the eugenic movement, never enacted a specifically 
eugemc law, thanks largely to a bloody-minded Member of 
Parliament, Josiah Wedgwood, who spotted the danger and fili

bustered a eug · B'll · h emc 1 m t e House of Commons. 
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Immigration Act. It also became the 'bible' of Adolf Hitler, or so 

he wrote enthusiastically to Grant. 
In Germany too the preservation of nature went hand in 

hand with the destruction of human life. 'Ask the trees, they will 
teach you how to become National Socialists!' read one Nazi 
~logan. Nazis often railed against modern farming methods, 
Idealised closeness to nature and sang the praises of organic, 
peasant agriculture. Their favourite philosophers, such as Martin 
Heidegger, waxed lyrical about living in harmony with nature: 
'Saving the earth does not master the earth and does not subju
gate it, which is merely one step from boundless spoliation.' As 
Martin Durkin has observed, green thinking was no mere side-

line for the Nazis: 

It was the green attempt of the Nazis to recreate a peasant 
society which led them to invade Poland in search of 'living 
space'. It was their green nostalgia for the Middle Ages which 
led to their 'blood and soil' racist ideology. It was their green 
anti-capitalism and loathing of bankers which led them to 

hate Jewish people. 

In 19 3 9 the American social reformer Margaret Sanger set 
up the 'Negro Project', intended to bring birth control to black 
people with the help of ministers and doctors. The project was 
unabashed in its eugenic racism: 'The mass of significant Negroes 
~till breed carelessly and disastrously, with the result that the 
Increase among Negroes [is] in that portion of the population 

least intelligent and fit.' 
California was especially enthusiastic about eugenics. By 

1933 it had forcibly sterilised more people than all other states 
combined. So when the Third International Congress of Eugenics 
gathered at the American Museum of Natural History in New 
York in 1932 under the presidency of Charles Davenport, and 
Davenport asked, 'Can we by eugenical studies point the way 
to produce the superman and the superstate?', it was to Cali-
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States. As it awaited permission to dock, Laughlin issued a report 
demanding that America not lower its 'eugenical and racial stan
dards' . Most of the passengers were returned to Europe, where 

many were killed. 
In 1939 the Nazi government established a programme called 

Aktion T4, which went a step further and began to kill disabled 
and mentally ill people, mainly with lethal injections. The first to 
be killed were children with congenital illnesses, 5,000 of whom 
were put to death. Then 70,000 adults were killed under the 
programme, before protests from relatives supposedly put a halt 
to it in 1941. Far from being the end of it, this simply led to a 
new plan - to herd the 'unfit' into concentration camps for mass 
extermination, along with homosexuals, Gypsies, political pris
oners and millions of Jews. Six million human beings died. To 
argue that this would not have happened if Malthus, Darwin, 
Haeckel and Laughlin had not lived goes too far. Yet the explicit 
justification for the Nazi genocide was based on eugenic science 
stemming from the struggle for existence outlined originally by 

Malthus. 

Population again 

After the Second World War, with the revelation of the horren
dous results of these policies taken to extremes, eugenics fell 
from fashion. Or did it? Surprisingly quickly and surprisingly 
blatantly, the very same arguments resurfaced in the movement 
to control world population. The son of the prominent pre-war 
eugenicist Henry Fairfield Osborn, also named Henry Fairfield 
Osborn, published a book in 1948 entitled Our Plundered Planet 
which revived Malthusian concerns about the rapid growth of 
the human population, the depletion of resources, the exhaustion 
of soil, the overuse of DDT, an excessive reliance on technology 
and a rush to consumerism. 'The profit motive, if carried to the 
ext.reme,' wrote the wealthy Osborn, 'has one certain result- the 
ulttmate death of the land.' Osborn's book was reprinted eight 
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population through prosperity is the solution of the population 
~roblem. They are unconscious of the degeneration of the race 
~mplied by this condition, or perhaps they are willing to accept 
It as the lesser of two evils.' Darwin was arguing that population 
growth could never be brought under control except by drastic 
means - by warfare, infanticide, or the sterilisation of a fraction 
of the adult population, which he feared would be 'vehemently 
resisted'. He simply could not foresee a happy ending to the 
population explosion, because he was thinking in top-down 

terms. How do 'we' solve the problem? 
Sir Julian Huxley, the first head of UNESCO and an early 

advocate of population control, played a pioneering role in the 
environmental movement in Britain, somewhat like Osborn in 
America. His pre-war enthusiasm for eugenics remained un
dimmed as late as 1962, when he said at a Ciba Foundation 

meeting on the subject of 'Man and his Future': 

At the moment the population certainly wouldn't tolerate 
compulsory eugenic or sterilization measures, but if you start 
some experiments, including some voluntary ones, and see 
that they work and if you make a massive attempt at edu
cating people and making them understand what is at issue, 
you might be able, within a generation, to have an effect on 

the general population. 

Sir Charles Galton Darwin, Sir Julian Huxley, Henry Fairfield 
Osborn Jr and William Vogt were not outliers, ignored by an 
embarrassed intelligentsia. They caught the mood of the times 

and were immensely influential. 

Population blackmail 

~! the 1960s these ideas had converted many people in pos
Itions o.f power. Osborn and Vogt's books had been read by a 
generatiOn of students, including Paul Ehrlich and Al Gore. The 
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that 'a massive effort to control population was a condition for 
receiving the aid' . She got the message, and agreed to state by 
state quotas for sterilisation and IUDs. Hundreds of sterilisation 
camps were set up, in which paramedics performed vasectomies, 
IUD insertions and tubectomies by the thousand. The pitiful 
rewards paid to those who submitted to these procedures -
twelve to twenty-five rupees per sterilisation -were enough to 
attract millions of hungry people, especially among the poorest. 
The number of sterilisations reached three million a year by 

1972-73. 
Some Western commentators thought starvation was a better 

course of action. William and Paul Paddock wrote a bestseller in 
1967 called Famine 1975!, which argued that a time of famine 
was imminent, and food aid was futile. America, they said, must 
divide the underdeveloped nations into three categories: those 
that could be helped, the walking wounded which would stagger 
through without help, and 'those so hopelessly headed for or 
in the grip of famine (whether because of overpopulation, agri
cultural insufficiency, or political ineptness) that our aid will be 
a waste; these "can't-be-saved nations" will be ignored and left 
to their fate '. India, Egypt and Haiti should be left to die in this 

way. 
A year later, Paul Ehrlich's The Population Bomb was almost 

as callous. India could never feed itself, Ehrlich decided. An un
abashed advocate of coercion to achieve population control, 
he compared humanity to a cancer, and recommended surgery: 
'The operation will demand many apparently brutal and heart
less decisions. The pain may be intense.' Population control at 
home would require 'compulsion if voluntary methods fail'. He 
suggested adding sterilants to the water supply to achieve 'the 
desired population size'. As for overseas, he wanted food aid to 
India made conditional on forcible sterilisation of all those who 
had three or more children: 'coercion in a good cause', he called 
it. The fact that President Johnson's linking of aid to India with 
population control had sparked criticism at home left Ehrlich 
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Increased their birth rate in response to high child death rates. 
Make them richer and healthier and they would have fewer 
babies, as had already happened in Europe, where prosperity had 
led birth rates down, not up. As Earl Parker Hanson wrote in his 
book-length response to William Vogt, New Worlds Emerging, 
the solution to both food shortage and too many babies was 
~rosperity, not Malthusian starvation. People would be 'more 
hkely to think about having fewer children when they are in a 

position to worry about sending them to college'. 
The Brazilian diplomat Josue de Castro, in his book The Geo

politics of Hunger, was even bolder in his criticism of the neo
Malthusians, saying that 'The road to survival, therefore, does 
not lie in the neo-Malthusian prescriptions to eliminate surplus 
people, nor in birth control, but in the effort to make everybody 

on the face of the earth productive.' 
In the 1970s Paul Ehrlich's brand of population pessimism 

was attacked by the economist Julian Simon in a series of articles 
and books. Simon argued that there was something badly wrong 
with a thesis that the birth of a baby is a bad thing, but the birth 
of a calf is a good thing. Why were people seen as mouths to 
feed, rather than hands to help? Was not the truth of the past 
two centuries that human wellbeing had improved as population 

had expanded? 
Famously, in 1980 Simon challenged Ehrlich to a bet about 

future prices of raw materials. Ehrlich and a colleague, eager to 
take up the offer, chose copper, chromium, nickel, tin and tung
sten as examples of materials that would grow scarcer and more 
expensive over the next ten years. Simon bet against him. Ten 
years later, grudgingly and while calling Simon an 'imbecile' in 
public, Ehrlich sent Simon a cheque for $576.07: all five metals 
had fallen in price in both real and nominal terms. (One of my 
proudest possessions is the Julian Simon Award, made from 
those five metals.) Simon offered another bet to anybody who 
would take it: 'I'll bet a week's or a month's pay that just about 

ertammg to matenal human welfare will improve any trend p · · . 
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conference in Helsinki. While there he heard about two books by 
neo-Malthusian alarmists linked with a shadowy organisation 
called the Club of Rome. One was The Limits to Growth, the 

other A Blueprint for Survival. 
Founded in the 1960s by an Italian industrialist and a 

Scottish chemist, the Club of Rome is a talking shop for the great 
and the good, devoted to the worship of Malthus, and meeting 
behind closed doors at lavish venues. Together with its affiliates 
it still attracts leading names, from AI Gore and Bill Clinton 
to the Dalai Lama and Bianca Jagger. 'The real enemy, then, is 
humanity itself,' the Club of Rome declaimed in a book in 1993, 
and 'democracy is not a panacea. It cannot organize everything 
and is unaware of its own limits.' In 1974 in its second report, 
called 'Mankind at the Turning Point' , the Club of Rome issued 
a call for creationist thinking that remains unparalleled in its 

technocratic arrogance: 

In Nature organic growth proceeds according to a Master 
Plan, a Blueprint. Such a 'master plan' is missing from the 
process of growth and development of the world system. 
Now is the time to draw up a master plan for sustainable 
growth and world development based on global allocation of 

all resources and a new global economic system. 

The Limits to Growth sold ten million copies, and purported 
to prove with computer models that humanity was doomed 
because of overpopulation and the exhaustion of resources. The 
~ook forecast that several metals could run out by 1992, help
mg to precipitate a collapse of civilisation and population in the 

subsequent century. 
Written by wealthy British businessman Sir Edward Gold-

smith but signed by a veritable Who's Who of the scientific 
establishment including Sir Julian Huxley, Sir Peter Medawar 
and Sir Peter Scott, A Blueprint for Survival rather gives the lie 
to th 'd e 1 ea that the environmental movement was a grassroots, 
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t at would b a 1ghly react" a so mclude an en 
em arrass f Ionary d d These wer h a ringe right . ocument, of the kin 

et etw b -wmg 
one-child pol" . o oaks that th party today. 

h d 
Icy, picked at Song J" h a applied up in He! . k" Ian, t e father of the 
control sm 1 Th L · expert in not systems theo f. e rmits to Growth 

f 
' to the tr · ry, o the k" d 

o population d aJectory of m· .1 m Song was an 

h 
an reso lSSI es b t 

e republished h . urce use. So u to the trajectorY 

h
. t e mam h ng return d . 
1s own name d t emes of both b e to Chma, where 

' an shot t f ooks · Ch recognised th k o ame with" In inese under 
' an s to h · . . m the · of the anthrop 

1 
. Is mlluary exp . regime. He quickly 

I
. o og1st Su enence th (" 

po Icy both assu d san Greenhal h) , ' at m the words 
me and · g The · 

approaches in th . required the u . one-child-for-all 
. e soc1al d . se of b1g- h 

engmeering in th omam.' Son pus , top-down 
e most lit 1 g was p · . 

was an immed. era sense V roposmg social 
. late conve t . Ice-Prem· wr 
It in front of Ch y r on reading S Ier wang Zhen 

en un d ong's 
Deng Xiaoping h" I an Hu Yaobang . report, and put 

Imse f Den ' seniOr I. 
argued thatCh" · g apparently I"k Ieutenants of 
economic m· mese poverty was caused bl ed the fact that Song 

Ismanagement d y overp I 
matics into ' an was bamb I opu ation, not 

not question. h. ooz ed b h 
in Chengdu . mg IS assumptio Y t e mathe-

m December 1979 Song s"l ns. At a conference 1 enced · · cr1t1cs who were 
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worried about the humanitarian consequences, and persuaded 
~he party to accept his calculation that China needed to reduce 
~ts population by about one-third by 2080 in order to live within 

Its ecological means. 
General Qian XingZhong was put in charge of the policy. 

He ordered the sterilisation of all women with two or more 
children, the insertion of IUDs into all women with one child 
(removal of the device being a crime), the banning of births to 
women younger than twenty-three, and the mandatory abortion 
of all unauthorised pregnancies right up to the eighth month of 
labour. Those who tried to flee and have babies in secret were 
tracked down and imprisoned. In some cases their communities 
were fined, encouraging betrayal of neighbours. The brutal cam
paign of mass sterilisation, forced abortion and infanticide was 
exacerbated by the voluntary murder of baby girls on a genocidal 
scale as parents tried to ensure that their one legal child was a 
boy. Fertility fell, but not much faster than it would have done if 
a policy of economic development, public health and education 

had been adopted instead. 
What was the international reaction to this holocaust? The 

United Nations Secretary General awarded a prize to General 
~ian in 1983, and recorded his 'deep appreciation' for the way 
m which the Chinese government had 'marshalled the resources 
necessary to implement population policies on a massive scale'. 
Eight years later, even though the horrors of the policy were 
becoming ever more clear to all, the head of the United Nations 
Family Planning Agency said that 'China has every reason to feel 
proud of its remarkable achievements' in population control, 
before offering to help China teach other countries how to do it. 
A benign view of this authoritarian atrocity continues to this day. 

me 1a tycoon Ted Turner told a newspaper reporter in 2010 The d" 
that ot~er co~ntries should follow China's lead in instituting a 
one-ch1ld pohcy to reduce global population over time. 
. ~althus's poor laws were wrong; British attitudes to faro
me m India d I 1 an re and were wrong; eugenics was wrong; the 
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was Holocaust was wrong; India's sterilisation programme sins 
wrong; China's one-child policy was wrong. These wer~ rhe 

of commission, not omission. Malthusian misanthro~yfamin< 
notion that you should harden your heart, approve 0 od 

· · · for the go and disease, feel ashamed of pity and compasSion, The 
of the race -was wrong pragmatically as well as morally. 

5 right thing to do about poor, hungry and fecund people alw~:. 
was, and still is, to give them hope, opportunity, freedom, e for 
cation, food and medicine, including of course contraceptiOn, 
not only will that make them happier, it will enable them to ha~e 
smaller families. Abandon the creationism of technocratic pe~fisr-

. t1 c mism, the repeatedly debunked doom-mongering of the scren 
elite with its simplistic and static misunderstanding of the naturde 

h 
' e' an of resources, t e easy resort to the lazy plural pronoun w 

the dreadful word 'must'. Embrace instead the evolutionary, un
planned, emergent phenomenon of the demographic transitiond 

Leave the last word to Jacob Bronowski, speaking at the en 
of his television series The Ascent of Man. Standing in a pond at 
Auschwitz-Birkenau, where many of his relatives died, he reached 
down and lifted up some mud: 'Into this pond were flushed the 
ashes of some four million people. And that was not done by gas. 
It was done by arrogance, it was done by dogma, it was done by 
ignorance. When people believe that they have absolute know~ 
ledge, with no test in reality, this is how they behave. This is what 
men do when they aspire to the knowledge of gods.' 

12 
. f LeadershiP The Evoluuon o 
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. · ower an · g bloo , Than to wish to relgn m p 11 for nothing, sweatm 

h elves out a d Let others wear t ems . . , narrow roa . 
1 mb1t10n s . 129-32 Battling their way a ong a N tura Book 5, lmes 1 
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D1 ero le an too for this strange coyness. h edit to leading peop ' k" 
history had given too muc cr They wanted to take ~~gsd, 

d · mstances. d t remm little to events an circu d a peg. They wante o d f 
saints and even discoverers. own ocess driven by thousan s o 
their readers that history ~~ a dprb a few superhuman heroes. 

1 t ordame Y h' as well as ordinary morta s, no k h oks from !Story 
They wanted to remove the s Y. o e (However, not even the_r 

· and sc1enc · h that 1t from government, soCiety w'olstrope other t an 
. y about W' could find anythmg to sa 

was Newton's birthplace.) 



216 • THE EVOLUT 
ION OF EVERYTHING 

Diderot's old 
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1 
. · ontesquieu thus made the 

such u tlmate and . a useful concept . . proximate causes that became 
exce · In soctal sc · sstve climatic dete . . Ience. At times he became an 
events b . . rmmtst, as he h . . ' ut It Is little w d soug t mammate causes for 
wh f on er he s 

0 pre erred God and k" 0 annoyed the Church and state, 
In the nineteenth mg to get the credit. 

Carlyl , ' century und h . e s Great Man' th ' er t e mfluence of Thomas 
Carlyle ·d eory of hi t b. sat that heroes I"k N s ory, 10graphy was back. 
speare d M 1 e apoleo L h 
I
. an ohamed n, ut er, Rousseau Shake-
Ived in Th were cause not ff ' 

Brita : e influential 1911 ' . . e ect, of the times they 
. nnzca goes to the op . editiOn of the Encyclopaedia 

soctal history is buried w~ohs.tte ~xtreme from the Encyclopedie: 
post-Ro It In b10g h S man world you rap Y· o to read about the 

Large! · must look up th Y m vain had th . e entry on Attila the Hun. 
e phtlosophe H b r er ert Spencer* fought 

.. Herbert Spencer is one 
reputation toda . of the most unfair) 
take the hind y Is that of a heartless . yltDraduced figures of history, whose 

most Th · · soc1a arw · · h 
compassion a d h. IS IS a calumny of th fi mist appy to let the devil 

n c ar· f e rstorder H d 
competition bee .lty or those left behind . )"f , • e a vocated sympathy, 
the most succes ~use It raised the standard of I m. I e s race, and he championed 
and liberalism As ul. He was a subtle and b "III.vmg fh~r all, not because it helped 

· nard n Iant t mker ofg 
state tyranny d em opponent of m·l· . . reat compassion an all f lltansm Imper· )" 
organised lab orms of coercion h t' . . Ia •sm, state religion, 
, . our. So it · d . , e was a emm1st and ~lght is right'. But . .Is lametrically wrong to accuse him a pr?p~nent of 
nval, Karl Marx to It IS true that he deplored the path of h .of thmkmg that 
d" , Wards s · Is contem 

Istrusted government ~emg the state as the means of liberatio porary 

have been the protect~~h~~~ he feared would 'play the tyrant w~~~ :~::r~ 
preferred to encourage voluntary . cooperation. 
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back against top-down history, arguing that Carlyle was wrong. 
Leo Tolstoy too devoted a part of War and Peace to an argument 
against the Great Man theory. But then the twentieth century 
seemed to prove Carlyle right, as great men and women - for 
good and ill - changed history repeatedly: Lenin, Hitler, Mao, 
Churchill, Mandela, Thatcher. As Boris Johnson, the Mayor of 
London, has argued in his book The Churchill Factor: How One 
Man Made History, it is almost impossible to conceive of any 
other British politician close to power in May 1940 who would 
have chosen not to negotiate with Hitler in search of peace, 
however humiliating. Nobody else in the War Cabinet had the 
courage, the insanity, the sheer effrontery to defy the inevitable 
and fight on. As Johnson makes the case, this really is a sure 
example of one person changing history. So is history driven by 

great men? 

The emergent nature of China's reform 

I am not so sure. Consider the reform of China's economy that 
began under Deng Xiaoping in 1978, leading to an economic 

His cynical view of the state was surely amply borne out by the events of 
the twentieth century and the hundred million corpses left by communism. As 
Deirdre McCloskey put it, 'Anyone who after the twentieth century still thinks 
that thoroughgoing socialism, nationalism, imperialism, mobilization, central 
planning, regulation, zoning, price controls, tax policy, labor unions, business 
cartels, government spending, intrusive policing, adventurism in foreign policy, 
f~ith in entangling religion and politics, or most of the other thoroughgoing 
nmeteenth-century proposals for governmental action are still neat, harm
less ideas for improving our lives is not paying attention.' Nor did Spencer 
ad:ocate heartlessness towards the unfortunate. So it is unfair that his repu
tation t~day comes largely from a hostile and misleading account written by 
a Marxist historian, Douglas Hosftadter, in 1944, at the height of Western, 
as well as Eastern, enthusiasm for authoritarian policy. See Richards, Peter 
2~08. Herbert Spencer (1820-1903 ): Social Darwinist or Libertarian Prophet?, 
Lzbertarian Herit 26 d . d. b 
b 

age an Mmgar 1, Alberto 2011. Her ert Spencer. Blooms-
ury Academic D · d M l F ·. e1r re cC oskey's remarks are from an essay called 'Factual 
ree-Market Fairness'. Available at bleedingheartlibertarians.com. 
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flowering th . 
D at ratsed half a b'll · 

eng had a great im ~ ton people out of poverty. Plainly, 
Ma ' B pact on htsto d ' t n · ut if you . ryan was in that sense a Grea 
1978 . examme do I h . 'It was a more 

1 
. se Y w at happened in China Jn 

all b · evo uttonary t h d It egan m the co . s ory t an is usually assume · 
f Untrystde · h , . . 
arms to allow ind ' 'd 'Wit the pnvatisation' of collecnve 

B h' IVI ual ow h ' ut t Is change ners tp of land and of harvests. 
g was not ord d 

overnment. It emerged f ere from above by a reforming 
a group of eighteen f rom below. In the village of Xiaogang, 
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to disc ges, gathered t h · uss what they ld oget er secretly one evemng 
a . cou d E senous crime let al o. ven to hold the meeting was 
cam . ' one to b h e up With. reat e the scandalous ideas they 

The first b ' rave man t 
suggested that each f .

1 
° speak was Yen Jingchang who 

they should divide theamtlly s~ould own what it grew and that 
P . oo ea ' I ' .recwus scrap of pape h tve s and among the families. On a 
stgned H r e wrote d 11 . · e rolled it up d own a contract that they a 
m the rafters of the h an concealed it inside a bamboo tube 
land st . ouse The f ·1· ' artmg before h · amt tes went to work on the 
and end· l t e official's h' 1 
I 

mg ong after th d w Ist e blew each morning 
nee t' · e a y' k n !VIsed by the kno 

1 
d s wor was supposed to finish. 

work · h w e ge th h ' In t e first year th at t ey could profit from their 
produced in the previo ;r grew more food than the land had 

The local party h' fus ve years combined. 
th' b c Ie soo 

IS ountiful harvest d n grew suspicious of all this work and 
or wors B ' an sent for~ h f . . e. ut during the . en, w o aced Imprisonment 
Intervened to save y; Interrogation the regional party chief 
experiment be cop ' den, land recommended that the Xiaogang 
e 11 te e sewh Th' . ventua y reached D . e:e. IS was the proposal that 
m th eng Xtaopt ' d k H h e way, that Was ll . ng s es . e c ose not to stand 
offi.cially recognised ~h~:ut It .was not until 1982 that the party 
whtch time they family farms could be allowed _ b 

f 
Were everywh F . y ormed by the · . ere. armmg was rapidly tr 

tncenttves of . ans-pnvate ownership· industry ' soon 
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followed. A less pragmatically Marxist version of Deng might 
have delayed the reform, but surely one day it would have come. 
And the point was that it came from an ordinary person, as 
Diderot would have expected. 'The moral of this story is that 
autocrats get too much credit for episodes of increased economic 

freedom,' wrote William Easterly. 
One cannot, of course, say the same about Mao Zedong. 

The overwhelming and enormous harm he did to the Chinese 
people over several decades did indeed begin at the top. The 
collectivisation of agriculture, the extraction of grain from 
starving peasants to pay for nuclear weapons, the crazy plan 
to smelt metals in villages during the Great Leap Forward, the 
vicious vendettas against individuals during the Cultural Revo
lution - these were indeed the actions of a 'Great Man' in all the 
Wrong senses of the phrase. As Lord Acton said, great men are 

mostly bad men. 

Mosquitoes that win wars 

Today we are still in thrall to Great Man history, if only because 
we like reading biography. American presidential politics is en
~irely based on the myth that a perfect, omniscient, virtuous and 
Incorruptible saviour will emerge from the New Hampshire pri
mary every four years, and proceed to lead his people to the 
promised land. Never was this messianic mood more extreme 
than on the day Barack Obama won the presidency. This was 
the moment, he himself had said in June 2008, when 'the rise 
of the oceans began to slow and our planet began to heal'. He 
was going to 'heal this nation', close Guantanamo Bay, reform 
healthcare, bring peace to the Middle East. He was given the 
Nobel Peace Prize simply for having been elected. Amid such 
expectations he could not, poor chap, fail to disappoint. As 
Andrew Bacevich, a political scientist at Boston University, com
mented in 2013, amid the disappointments of Obamacare's 
launch 'Ob h ' 1 ' ama 1mse f may have turned out to be something of 
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a dud, but the cult of . . 
American polit · f presidential personality that has dominated 

f 
1cs or decad . y 

our years to d ' . es now Still persists.' Doomed ever 

f 
Isappomtment h d . h e eet of clay wh h w en a em1god turns out to av 

' en t e most f out not to ha h power ul man in the world turns 
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people none th 
1 

r to c ange the world the Amencan 

I 
. e ess never los f . h . ' . . 

t Is not much d · ff . e alt m the presidential rehg1on. 
1 erent moth 

Or pull back d b er countries. 
h

. an o serve th t h Istory - the Re · a t e great sea changes in human 
l . naissance, the R f . 
UtiOn- occurred as 'd e ormation, the Industrial Revo-

m d I . accl ental by- d d a e tahan merch . pro ucts of other things. Tra e 
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possible the cheap and.;.~ t e classical world. Printing made 
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previou . ers, after seve l b . ' . . s centunes to u d . ra a ortiVe attempts m 
h h ' n ermme th Is enchmen. As the te h l e authority of the Pope and 
argued, the unintended c c no ogy expert Steven Johnson has 
far-reach· G onsequences of h · · . mg. utenberg m d . Istoncal events can be 
k1cked off · a e Pnnted b k an Increase in 11·t 

00 s affordable which 
1 eracy h ' h ' spectac es, which led to w k ' w lC created a market for 

the inventi f . or on lenses th · . on o microscopes d at m turn resulted m 
the discovery that thee h an telescopes which 1 hed 

I 
art went r d ' un eas 

n 1493, his magnifi oun the sun. 
h cent account of h 

c ange that followed contact b t e great Columbian ex-
hemispheres, Charles Mann hetween the eastern and western 
f s ows h . 
orces that truly shaped histo ow again and again the 

F . h ry came fro b 1 
or mstance, t e American Revol . m e ow, not above. 

p . h. h UtiOn was b 
. araslte, w lC devastated General Ch Won y the malaria 
m the Carolinas and on the Ch aries Cornwallis's army 
. esapeake Ba 1 
It was won by George Washingto I ~' at east as much as 
B . k' n. say this n 

nt see mg excuses but on the h . ot as a bad-loser 

(
A . ' aut onty of th d' . 

mencan) environmental historian J R M .e Istmguished 
female mosquitoes of the species Anopheies cNelll.' Referring to 

quadrzmaculatus, he 
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Writes: 'Those tiny amazons conducted covert biological warfare 

against the British army.' 
In 1779 the British commander Henry Clinton adopted 

a 'southern strategy', and sent his forces by sea to occupy the 
Carolinas. But the Carolinas were infested with malaria, which 
broke out afresh every spring, especially among new arrivals from 
Europe. It was the vivax strain of the parasite, which debilitates 
and weakens its victims, sometimes facilitating death from other 
causes. Rice-growing made the problem worse, providing ample 
~abitat for the mosquitoes. 'Carolina in the spring is a paradise, 
111 the summer a hell and in the autumn a hospital,' wrote one 
German visitor. Most white colonists had survived malaria in 
their youth and acquired some resistance. Most black slaves had 
brought some degree of genetic immunity to malaria with them 
from Africa. So the American south was the worst possible place 
t . o mvade with foreign troops. 

After capturing Charleston, the British under Cornwallis 
marched inland. As platoons of perspiring, pale-skinned Scots
men and Germans tramped through the woods and rice fields in 
June 1780 (the height of the mosquito season), the Anopheles 
mosquitoes and Plasmodium parasites could not believe their 
luck. They both gorged themselves on blood, the mosquitoes 
swallowing it, the parasites being swallowed by its cells. When 
the time came to fight a battle, most of the army was debilitated 
by fever, including Cornwallis himself. In the words of McNeill, 
Cornwallis's army simply melted away at one battle. Only the 
local loyalists, fever-seasoned, could stay in the field. It did not 
help that the only cure for malaria - quinine from the bark of 
the Cinchona tree - was monopolised by the Spanish, who had 
cut off trade with the British in support of their French and 
American allies. 

Come the winter, Cornwallis's men recovered, and he moved 
the~ north to inland Virginia, away from the coastal swamps, 
specifically to 'preserve the troops from the fatal sickness, which 
so nearly ru· d h . me t e Army last autumn'. But Clmton ordered 

ing 
ist: 
Jhy 
Sex 
tave 
lges 
ton) 
· the 

m. 



222 • THE EVOLUTION 
him to OF EVERYTHING 

return to th 
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eventu 11 unwmn bl f the mosq . a Y they would h a e or the British anyway, 
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the point th at an theo B 0 su stttute a Great Insect r a Gre M nt not t b . 
at the d ry. ut th h eterminant f en, t at rather reinforces 

so war b 1 . were ottom-up ones. 

mpenal chief executives 
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f h an theo I' o uman end ry Ives on net, most eavour: big bus· as strongly as ever in one field 
mode mess E · a king in h rn companies · ven m the age of the inter-

reputat' ' or a god · P 1 e eu al fiefs wtth c arge· are set u l'k f d . 
IOn, a ver I mvested . h ' name like G Y arge shareh ld" wit a near supernatural 

the height fates, Jobs, Bezos Soh ~g and a reverberantly hard 
chief 0 . Irony that the ' c ~ldt, Zuckerberg. Surely it is 

executives most Ico . fluid 
1
. . are found t d . me, powerful and imperial 
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ms provtd b World f h d' . 
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oyees we . ar Jeans, eat vegan salads and 
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work flexible hours. Yet the pronouncements of their bosses are 
treated as scripture. Jeff Bezos's favourite saying is 'Start with the 
customer and work backwards,' but it is repeated as a mantra so 
fr~quently by his staff that you cannot help thinking they start 
With the boss and work forwards. At the death of Steve Jobs in 

2011 it was widely assumed that the survival of Apple itself was 
at risk, and the share price plunged. Did even Genghis Khan have 
this sort of effect when he died? Why has the autocratic ethos 
of Henry Ford and Attila the Hun survived unchanged into the 
twenty-first century in this way? Why are companies still such 

top-down things? 
California technology companies originally set out to be self-

consciously different in this respect from the snobbish and hier
archical businesses of the east coast and the old world. As Tom 
Wolfe documented as long ago as the 1980s, people like Robert 
Noyce of Intel deliberately intended to escape from the feudal 
model of east coast capitalism, with its 'vassals, soldiers, yeomen 
and serfs, with layers of protocol and perquisites, such as the 
c.ar and driver, to symbolize superiority and establish boundary 
hnes'. Noyce did not even have a reserved parking space at Intel. 
Symbols of democratic flatness do persist in west coast com
panies, and chief executives behave less like feudal overlords -
but more like oracles, prophets or deities, their pronouncements 

treated with reverence. 
As the economist Tom Hazlett put it to me after reciting 

some of the wide-eyed optimism being expressed about the new 
sharing economy we are supposedly inventing: 'There sure are a 
lot of billionaires in the new wiki-economy.' In filing for Face
b?ok's initial public offering in 2012, Mark Zuckerberg stated 
hts desire that the world's information infrastructure should be 
'a network built from the bottom up, or peer-to-peer, rather than 

the 1· h' mono 1t tc, top-down structure that has existed to date'. 
Steven Johnson points out that Zuckerberg none the less con
trols 57 per cent of the company's shares, and comments wryly 
that 'top-down control is a habit that will be hard to shake'. 
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Shake it w 
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and co 

1 
. s 0 manage . · mp exlty as . ment mcrease in number, stze 

need . orgamsations . managmg too· d grow larger, because managers 
btg fi . ' an that 1 . . rm ts to keep . a arge part of a boss's job til a 
wetght f . an orgamsat' f h 

0 
lts own c 

1 
. ton rom collapsing under t e 

far g . omp exlty. p . . reater nsk of fool' h . . rescnpttve management means a 
author 't ts dectston . 'G' · l'k 

1 
y, and soon 

1 
s. tve someone monarch- 1 e 

also m er or ater th ·11 , I . eans slower d . . ere Wt be a royal screwUP· t 
M~ oc~wmu bl ory committees A d . pro ems get bounced between 
nobody 1· · n tt disemp . . · k tstens to th · owers Jumor staff who thtn 
out eu concern . ' . ' a person who i f s or suggestwns. As Hamel potnts 
as a s ree to m k $ customer, might b a e a 20,000 purchase of a car 
as an l not e free t b 0 

1 
emp oyee. Littl 0 uy an office chair for $50 

s owly th e wonder th b' an small on (fi at tg companies grow more 
annual wr es rms wh h' world Econ . ose c tef executives attend the 
to und omtc Forum h d erperform th sc mooze-fest in Davos ten 
worse e stock mark ) . reputations th et' and btg public bodies have 

For all h' an small ones 
ts or h · 

big fir h er apparent m t ese days is . power, the chief executive of a 
man H · somettmes 1· 1 . · e ts perpetuall ttt e more than a hired spokes-
Investors d Y on the ro d 1 · . 

fi 

an custom . a ' exp ammg 'his' strategy to 
re pro ers, relymg h' 

d 

' mote or ostra . h' on a c tef of staff or two to hire, 
o actu ll · ctse ts pe 1 a Y tnculcate th . . op e. Sure, there are some who 

and des· · etr phtlos h d · 

M 

tgn tts product h op Y eep mto the organisation 
ost CEO s t emselv B 

h 

. s are along f h . es. ut they are the exceptions. 
t etr em 1 or t e nd 'd P oyees creat k' e, pat well to surf on the waves 
more i h e, ta mg o · 1 n c arge than h . ccaswna key decisions, but no 
all cust t e destgne 'ddl omers who ch rs, mt e managers and above 
refle h ' oose the st . ct t ts: brought . f rategy. Thetr careers increasingly 

k
. m rom 'd wor mg long hou h . outst e, handsomely rewarded for 

h 
rs, t en e d cas when things Jecte with little ceremony but much 
turn sou Th . . r. e xlluswn that they are feudal 
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kings is maintained by the media as much as anything. But it is 

an illusion. 
So who does run a company these days? Not the shareholders 

or the board. They largely find out after the fact that things have 
gone well or badly. Nor are firms cooperatives. Anybody who 
has tried to run a company by consensus will tell you how dis
astrously bad an idea that is. Interminable meetings follow hard 
upon each other's heels as everybody tries to get everybody else to 
see his or her point of view. Nothing gets done, and tempers fray. 
The problem with consensus is that people are not allowed to be 
different. It's like trying to drive a car in which the brake and the 
accelerator have to do similar jobs. No, what really works inside 
a big firm is division of labour: you do what you're good at, I'll 
do what I'm good at, and we'll coordinate our actions. That is 
what actually happens in practice inside most companies, and 
good management means good coordination. The employees 
specialise and exchange, just like participants in a market, or 

citizens in a city. 

The evolution of management 

A Californian firm called Morning Star Tomatoes has been 
experimenting with 'self-management' for two decades. The 
result is that Morning Star is the largest processor of tomatoes in 
the world, handling 40 per cent of California's processed tomato 
crop. Its profits have grown rapidly, it has very low employee 
turnover, and is highly innovative. Yet it has no manager, no 
bosses and no chief executive. Nobody has a title and there are 
no promotions. It has been self-managed since the early 1990s. 
The biologists who select new varieties of tomat,O, the farm hands 
who pick them, the factory workers who process them and the 
accountants in the office are all equally responsible. 

There are not even any budgets: people negotiate expenditure 
with their colleagues, and decisions are taken by those closest to 
the place where it will have most impact. Each employee has a 
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'colleague letter of u d n erst d ' , . · 
or contract of em 

1 
an mg rather than a job descnpt!O~ 

b
.
1
. . P oyment Th ' nst· I !ties but th · · IS sets out not just their respo 

' eir perform . r themselves n . . . ance mdicators. They write this Jette 

b 
' egotiatmg Its c . 5 

ased on their f ontent and their pay with their peer 

1 
per ormance Th h' h . es on Y six times · e Ig est-paid employee receiV 

f 
more than th 1 ·o or a fairly la e owest, an unusually small ratl 

in the usual porl~te. ck~mpany. The company is famously lacking 
I Ic mg ab f more committed h . out money and status. People feel ar 

b 
to t eir p h h . r osses. eers t an they ever would to t ei 

The t s ory of how this . 
Rufer the fo d came about is as follows When ChflS 
b . ' un er of Mor . . . . 

usmess in 1990 h b mng Star, went mto the processiilg 
farmhouse 

0
' d. e rought together his employees 'at a small 

n a Irt road h 1· 
fornia', writes p 

1 
G on t e outskirts of Los Banos, Ca 

1
' 

au reen of h S 1 rJ asked the quest' . 'W t e e £-Management Institute. pe 
be?', and the Ion. hat kind of company do we want this to 

h 
answer built h appiest whe h upon t ree principles: that people are 
n t ey have people are 'th · k' personal control over their life; that 

b 
m mg, ener . . est human . . gettc, creative and caring'· and that the 
orgamsat10ns . ' 

are not managed b are ones hke voluntary bodies that 
y others but . h' h d' among themsel D . ' m w Ic participants coor mate 

ves. efymg th . d work as Morn· S e cymes, the system continue to 
. mg tar grew · 11 time (and 3 OOO . mto a firm with four hundred fu -

' part-ttme) I Far from b . emp oyees. 

b '11 emg a recipe f h k n iantly. Yet f or c aos, self-management wor s 

S 
' ,apart romaf b . . tar s continui ew usmess-school studies, Mormng 

ng success h b . and the academ. as een neglected by both the media 
Ic world pa tl b 1 and is rarely in the ' r Y ecause the firm runs so smooth Y 

fashionably lo hnews, partly because food processing is un-
W-tec and th 11 Central Valley d e company is in California's du 

highly libertar:a:n c:~rtly because the ethos that founded it is 
of opportunit r · h ns Rufer comes to it as a believer in freedom 

T 
y, at er than n '1 . 1' f his makes h' . ecessan y m equa 1ty o outcome. 
Im- m th 1 d' of the med' , . h e u Icrous Alice-in-Wonderland world 

Ia - ng t-wi , S h ng · o e does not get put on a pedestal 
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as a great corporate reformer who empowers the workers, even 
though he is one. Hundreds of firms have come to learn about 
self-management from Morning Star and gone away en~huse~. 
But very few have emulated it, because the initial enthusiasm IS 
lost in a swamp of reports and meetings when they get back to 
head office. Starting a self-managed business from scratch, as 
Rufer did, is one thing. Asking employees of an existing firm to 

lay down their perks is quite another. 
Yet, bit by bit and far too slowly, the idea will catch on. 

Morning Star and others that are trying self-management, such 
as the online retailer Zappos, are in my view only doing explic~tly 
and enthusiastically what other companies are gradually bemg 
forced to do implicitly and reluctantly. The old idea that one lot 
of workers _ the ones who wear suits and speak at conferences 
-should be 'in charge' of telling the rest, who wear T-shirts and 
jeans what to do is bizarre when you think about it. Why not 
think of the white-collar executives as hired servants working for 

the productive members of a firm? 
Whole Foods, an American food retailer, delegates decisions 

on what to stock and how to promote its goods to local stores and 
to teams within the stores. The company also operates a scheme 
called gainsharing, in which the bonuses earned by each ~earn 
can be shared with other teams. John Mackey, Whole Foods s co
founder, is a committed supporter of the power of free markets 
to disrupt and flatten society's inequalities. He is also somebody 
who sees evolution at work in the market: 'Business is not really 
a machine, but part of a complex, interdependent and evolving 

system with multiple constituencies.' 
Oh, and do pause to compare Morning Star (with its slightly 

Soviet name) with the collective farms of Stalin's Russia and 
Mao's China. Russian and Chinese peasants were forced to join 
collective farms, refused the chance to leave, given production 
targets from the centre, told by bosses what work to do and 
had to watch their produce confiscated to be distributed by the 
state. Little wonder that many Russians called it a second serf-
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dom. Was the re ever a bette . . JJ1 
comes from l'b r example of how true egalitanants 

1 erty, rather th f an rom the state? 

The evolution of e . conomic development 
Until two hundred 
A handful of E years ago nearly all the world was poor. 

uropean and N h · thell 
escaped to un· . ort American counwes 

. tmagmable co f h f he maJority of th . . . m ort, ealth and opportunity or t 

b 
etr ctttzen 1 · Id ehind. In th s, eavmg most of the rest of the wor 

1 
e past few decad fol-

owed that path b . es many more countries have 
· to egm the tly m Asia wh'l h great escape from poverty, rnos 

' 1 e ot ers rem a· f b · · Th · s 
process of econ . d m ar ehmd, mostly in Afnca. 

1 

omtc evelo . s and extraord' . pment ts by far the most rnornentoU 
there is no 'Gmary thmg that has happened in recent decades. Yet 

reat Man' ( I fact, the do or woman) who can take the credit. n 

h 
ser you look at th h' t e less you fi d h . e tstory of economic development, 

n t at tt has d Economic d 
1 

owe to leadership. 
eve opment . h f . come- it is th ts more t an just a growth o tn· 

e appearan f · engagement a ce 0 a whole system of collaborative 
· mong people t d · · he ttme it tak 0 nve mnovation that cuts t 

es people to fill d h fact that we k nee s. And to this day, despite t e 
now econo · d everywhere d mtc evelopment can happen alrnost 

. 'an we kno k tt possible w .
11 

w some of the conditions that rna e 

A 
' e stt can 11 series of not rea Y make it happen to order. 

papers by the p . d 'k and his coil nnceton economist Dani Ro n 

d 
. . eagues tried t h d 1' . eclSlons on . 0 s e tght on the impact of pohcy 

economtc h of economic f growt , but found that 'most instances 
' re orm do most growth 

1 
. not produce growth accelerations', and 

. acce eratwn . d major changes in ~are not preceded or accompame by 

1
. . economtc pol' . . . . 1 po ttlcal circu tctes, mstttutwna arrangements, 

W
. . mstances or 1 . . . tlham East 

1 
. ' externa condltlons'. The econorntst 

er y pomts h f leadership b · h out t at the evidence for a change o 
emg t e the developi cause of a growth miracle anywhere in 
ng world is wh 11 1 k . h . . . 1 d 

not match. The effect f 
1
o Y ac mg: t e ummg strop y o~s 

0 eaders on growth rates, he says, ts 
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close to zero a conclusion that is 'almost too shocking to be 
' 

believed'. 
South Korea and Ghana had the same income per capita 

in the 1950s. One received far more aid, advice and political 
intervention than the other. It is now by far the poorer of the two. 
In general, Asian economies grew their way out of poverty in the 
late twentieth century, while African economies failed to be aided 
out of poverty. Trade, not aid, proved the best way to achieve 
an increase in prosperity. And just when experts were beginning 
to despair of Africa ever achieving economic development, and 
sometimes even to reach for racial or institutional explanations 
of why this should be, Africa suddenly began to experience its 
own development miracle, which continues to this day: the GDP 
of many African countries has doubled in a decade. The story of 
economic development is a bottom-up story. The story of lack 

of development is a top-down story. 
Indeed, the case against creationism in economic development 

is even stronger than that. The real cause of poverty today- now 
that it is avoidable - is the unchecked power of the state against 
poor people without rights, says William Easterly. Implicitly, 
today's development industry yearns for autocrats advised by 
experts, and quite often that is what it gets: a tyranny of experts. 
But such tyrannies of experts all too often become tyrannies 
more generally, the money and methods of aid being only too 
helpful to the cause of autocrats. Spontaneous solutions by free 
individuals would have achieved far more development than has 
happened. As Deirdre McCloskey argues, 'The importation of 
socialism into the Third World, even in the relatively non-violent 
form of Congress-Party Fabian-Gandhism, unintentionally stifled 
growth, enriched large industrialists, and kept the people poor.' 

Easterly's case rests on a detailed analysis of the history of 
aid, from its beginnings with the Rockefeller Foundation in the 
1920s in China, through its post-war expansion under govern
ment funding in Africa, Latin America and Asia, to its most 
recent expression in the great private and public philanthropies 
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of today H · . · e IS careful t · h lp 
IS a good thin d 0 state- as am I- that humanitanan e 

d
. g, an that gett" f d"cine 

to Isease victim d mg ood to famine victims, rne I 
· h s an shelter t d" 1 ly the ng t thing to d A" . . 0 Isaster victims is abso ute 

0 · 1d 1s v1t 1 h . uch 
as the Ebola ep. d . a to t e alleviation of cnses - s d 
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plan and order th . ~~ you help poor people? Do you instruct, 
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Fnedrich Ha k · ye and G · m Economics in 
1974 

unnar Myrdal shared the Nobel Pr~ze 
ways. Hayek th h for answering this question in opposite 
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h 
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' 1 opment would b 'l . h t regu ations backed b . e argely ineffective' w1t ou 
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Citizenry' w 1 . ment directio M ou d achieve nothing without govern· 
n. yrdal h consensus vie - correctly - claimed to represent t e 

th w on develop , . d at an underd 
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ment: It 1s now commonly agree 
eve oped c . grated national I , ountry should have an overall, mte· 

· P an. Hay k' 1 existed within Wi e s approach, by the 1970s, bare Y 
(Bafflingly th estern governments and international agencies. 

I 
' e opponent f . abelled as 'ri"gh . 0 state compulsion ended up bemg 

M t-wmg'.) 
yrdal's approach ha 

feller Foundat" , d been foreshadowed in the Rocke-
lon s attem to attack rural p . pt to put together an integrated plan 

overty m Ch" . out, this was ess . 
1 

ma m the 1920s. As Easterly points 
entia ly a h occupation of e I way to change the subject from t e 

Th 
nc aves w· h" . e West looked . It m Chma by privileged foreigners. 

. to turn Its t1se on develop · occupations into technocratic exper-

h
. ment. Chian K . h 1s autocratic a b" . g ai-s ek, needing funds to support 

. m Itlons w 1 . h 
It. The Rockefell F ' as on y too happy to go along w1t 

er oundat" · H.D. Fong wh . . Ion supported the Chinese economist 
' OSe VISIOn f h " o authoritarian development C 1ang 
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adopted. Development aid ended up supporting the ambitions 
of a dictator: whose mistakes in turn opened the way for the , 
tyranny of communism. In that sense, well-intentioned aid money 
may have played a role in creating the world's most murderous 
regime. Pong's Rockefeller-funded colleague, the economist John 
Bell Condliffe, saw what was happening, and warned presciently 
in 1938: 'We face a new and more formidable superstition than 
the world has ever known: the myth of the nation-state, whose 
priests are as intolerant as those of the Inquisition.' Condliffe 
saw autocratic power as the cause of, not the solution to, pov-

erty. 
Much the same happened in post-colonial Africa after the 

Second World War. Britain withdrew, allowing strong men to 
take over most countries. But before the British left, they put 
in place a system of technocratic development that ensured a 
ready supply of command, control and money for the strong 
men to appropriate. Why did they do this? Lord Hailey, a retired 
colonial official, came up with this approach during the Second 
World War, when the success of Germany and Japan threatened 
British prestige and made pith-helmeted district commissioners 
seem less god-like. He argued that the British Empire should 
portray itself as a 'movement for the betterment of the back
ward peoples of the world'. It would thus reinvent itself as a 
progressive force. And of course, this required 'a far greater 
measure of both initiative and control on the part of the central 
government'. So Britain's administration in its colonies suddenly 
became less about administering justice and much more about 
promoting economic development. This provided an excuse for 
sidelining questions of independence - until the subject people 
were 'ready'. Hailey got the Americans to go along with this, 
by suggesting a similar line on Southern segregation. Economic 
betterment would come first; political liberation could wait. 

The consequence was that the newly liberated 'Third World' 
of the 1950s and 1960s was handed autocratic assumptions 
ready-made. 'The masses of the people take their cue from those 
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who are in auth · for Devel o~t~y over them,' said the United Nations' 'Primer 
opment m 1951 H k the United Nat· h · aye was not deceived. He saW 

tons c arte . · us endea r as meanmg 'a more or less conscto 
vor to secure the d . Th ommance of the white man'. 
e very same h'l t came to b P 1 osophy of technocratic developrneJl 

e extremely f 1 d '$I r They could d ' . use u to the Americans in the Col a · 
tsgmse their f . . · d r a covering f . support or antt-Sovtet alhes un e 

o neutral a1d d' 'b · 1 s like C 1 b. ' tstn utmg World Bank loans in Pace 
0 om 1a both t anti-c . 0 promote development and to buttress 

ommumst regime 0 . h J1 autocrats p f s. nee agam, aid was used to strengt e 
· art o the bl W the nat' pro em was that rich governments sa 

ton state as the · h individuals . h ' umt of development, rather than t e 
Wlt m and b t . . J1 

regimes we d' . e ween such countries. Authontarta 
re tscredtted b h . y in Europe d J Y t e mtddle of the twentieth centur 
an apan B h l'f in the de 1 . · ut t ey were given a new lease of 1 e 

ve opmg world h · 1 buttressed b 'd f ' w ere the nation state was effecuve Y 
Y at rom A · 1 t unintend d menca and Europe. 'Development en 

e support for s · . . . . of putting th . uppressmg mmonty nghts m the narne 
e natton's c 11 . Easterly. 0 ectlVe wellbeing above all else,' says 

Easterly · ts no more f · · 'd 
initiatives .,., Bl . orgiVmg when it comes to modern a1 

· J.ony atr's Af · · goal: 'stre h . nca Governance Initiative states as ttS 
ngt enmg th grammes' I E h' . e government's capacity to deliver pro-
. n t 10p1a h · h · ' 'villagisation' . .t •s as meant support for the regtme s 

relocated t prodJects.' m which more than a million families are 
0 mo el vtllag f · · investors C 'd es, reemg land to be sold to foretgn 

· onst erable . programm . unrest and v10lence has ensued, yet the 
e wms not . f d 1 agencies A d' JUSt un s but praise from internationa 

· ccor mg t 201 entitled 'How A' 0 a 0. report from Human Rights Watch 
Ethiopian 

1 
d td Underwntes Repression in Ethiopia', the 

ea er Meles z · . . · citizens d . enawt used atd money to blackmail hts 
' enymg food 1· f the 
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. . re te to hungry people if they supported 
ppOSltlOn. 

Another exam 1 · M "d P e lS alawi, where European Union develop-
ment at to help th . . e country dtversify away from growmg tobacco 
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and towards growing sugar has had the perverse consequence of 
encouraging the expropriation of land from smallholders. The 
aid has effectively provided an incentive for some wealthy people 
to seek help from the police and village chiefs to evict people 
from land so they can grow now profitable sugar on larger plots. 
Predatory elites have been the bane of poor countries in Africa 
and Latin America for decades, and aid has often - wittingly or 

not - subsidised those predators. 

The evolution of Hong Kong 

From ancient Egypt to modern North Korea, always and every
where, economic planning and control have caused stagnation; 
from ancient Phoenicia to modern Vietnam, economic liberation 
has caused prosperity. The paradigmatic example is the city state 
of Hong Kong, whose history is a shining example of what eco-

nomic development could be. 
Hong Kong's story as a British enclave begins in a disgraceful 

episode of imperialism, with Britain imposing an addictive nar
cotic on the Chinese at the point of a gun in the Opium Wars. 
But after that, more by evolutionary accident than design, Hong 
Kong became a place of peaceful and voluntary trade, with 

light-touch government. Sir Harry Pottinger, an Irishman who 
became Hong Kong's first Governor in 1843, set his face against 
colonising or ruling even part of China, arguing instead for a 
free-trading entrepot. So he refused to tax trade at all; he refused 
to ban any country from trading there, even Britain's enemies; 
and he respected local customs. Pottinger was not popular with 
the British residents, who wanted something much more like 
conquest and tribute, but he sowed seeds of free trade that grad
ually flourished. More than a century later, in the 1960s, Sir John 
Cowperthwaite, the Financial Secretary of Hong Kong, resumed 
the experiment. He refused all instruction from his LSE-schooled 
masters in London to plan, regulate and manage the economy 
of his poor and refugee-overwhelmed island. Let merchants free 
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to do what merchants . d 
his bureaucrat f ~an,. was his philosophy. He rewarde 

s or commg 1 d b trait in the p bl. n un er udget, an unusually rare 
u lc sector He all d h d undermin d h · owe t ree stock exchanges an 

e temoo~cly f At London's · . powers o British businessmen. 
ms1stence he 1· l if they wo ld l"k po lte Y asked Hong Kong's merchants 
u l e to pay inc as predictabl . orne tax, to which the answer was 

e as It was furi I h . h' recipe. Tod H ous. n s ort, he tried Adam Smlt s 
ay ong Kong h h" h h Britain. as Ig er per capita income t an 

13 

The Evolution of Government 

Since as men clawed to the pinnacle of office, all the time 
They strewed their path with perils. And at the apex of their climb, 

Often Envy would blast them like a thunderbolt, to fell 

Them with disdain and hurl them in the pit of hateful Hell 

Lucretius, De Rerum Natura, Book 5, lines 1123-6 

To judge by the movies, in the American west in the nineteenth 
century, homicide was routine. Cattle towns like Abilene, Wichita 
and Dodge City were places where the lack of government - if 
there was government at all, it was in the form of a timid, corrupt 
or outgunned sheriff- resulted in endless Hobbesian slaughter. 
Was this really the case? Actually, in five such cattle towns in the 
key years 1870-85, there was an average of just 1.5 murders per 
town per cattle-trading season. That's a lower murder rate than 
today in that part of America, let alone in its big cities. Yet if 
anything, the population of the cattle towns was higher in those 
times. Wichita alone experiences up to forty murders a year today, 
with the full might of the state and federal authorities in charge. 

The truth is that the wild west was without much govern
ment, but it was very far from lawless, or even violent. As the 
economists Terry Anderson and P.J. Hill document in their book 
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The Not So Wild W"ld mechanis ' z West, with few formal law-enforcement 
by privat:s, peohplle generated their own arrangements, enforced 

mars a s and · h d . h s exile fro pums e by stmple measures sue a 
m a wagon t · A h absence f ram. nderson and Hill conclude that in t e 
0 a government l · te law enf monopo Y of coercion multiple prrva 
orcers emerged d . . ' improvem d . ' an compet1t1on among them drove 

ents an mn · . In effect th ovatiOns that thrived by natural selecnon· 
' e cattlemen f h · d what med· 

1 
° t e mneteenth century rediscovere 

teva merchant h d f 1 would s a ound - that customs and aws 
emerge where the . f anarchic. Y were not tmposed. It was very far roill 

Robert Ellickson of y l . more r 
1 

. a e documented a good example of th
15 

ecent y m Shast C and ranch T k. .a ounty, California, an area of farrns 
es. a mg hts f b the eco . cue rom a famous example given Y 

nomtst Ronald C of transa t. oase (who argued that in the absence 
c ton costs b farmers w ld b . ' wrongs etween cattle ranchers and wheat 
ou e nght db · punishment) Ell" e Y pnvate negotiation rather than state 

dealt with ' lc~son looked to see how individuals actuallY 
trespassmg l H f 1 irrelevant p 

1 
catt e. e ound that the law was large Y 

· eop e dealt · h h · even illeg ll F Wlt t e problem privately, somettmes 
a Y· or exam l h f h cattle and k h. P e, t ey would call the owner o t e 

as tm to . h" do so p . retneve 1s errant beasts· if he failed to 
erststentl h . ' driven aw . hy, e would be pumshed by finding his animals 

aymt ewron d. . d knew he st d g trect10n, or even castrated. Everybo Y 
oo a good h f d of a com 
1 

. c ance o one day being on the wrong en 
p amt, so was k . This is J. een to rectprocate apologetic responses. 
ust a rural v . f who resort . ers10n o good neighbourliness. Somebody 

s too qmckly t h l" . h a problem . h 0 t e po tee, or the courts, to deal w1t 
netg bou · and to fo f . h r ls generally thought to have behaved badly 

G 
r ett t e community's good will. 

overnment at . . enfor bl" tts root 1s an arrangement among citizens to 
ce pu lc o d I 

h 
r er. t emerges spontaneously at least as much 

as, per aps mo h . th . re t an, 1t is imposed by outsiders. And over 
e centunes it h h . . . 

l 
. as c anged form orgamcally, wtth very httle 

p annmg. 
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The evolution of government in prison 

In a fascinating recent study of prison gangs, entitled The Social 
Order of the Underworld, David Skarbek finds evidence that 
they too are examples of the emergence and elaboration of spon
taneous order, albeit backed by the threat of violence. American 
prisons have never been wholly reliant on the state for order. The 
governor and the guards are there, sure, but most of the 'law' 
is a spontaneously emergent habit among prisoners, known as 
the 'convict code'. This takes the form mainly of honour among 
thieves, its fundamental premise being, in the words of Donald 
Clemmer, who conducted the seminal study of norms in jail: 
' Inmates are to refrain from helping prison or government officials 
in matters of discipline, and should never give them information 
of any kind, and especially the kind which may work to harm 
a fellow prisoner.' Skarbek points out that this code evolved, 
rather than was invented. No group of inmates met to decide it. 
Although transgressors were punished with ostracism, ridicule, 
assault or death, punishment was decentralised. Nobody was in 
charge. And the convict code 'facilitated social cooperation and 
diminished social conflict. It helped establish order and promote 

illicit trade.' 
However, in the 1970s the convict code began to break down 

in male, though not in female, prisons. This coincided with a 
rapid increase in the prison population, and more heterogeneous 
ethnic diversity among inmates. This fits what we know about 
pre-state societies. When villages or bands get beyond a certain 
size, interpersonal codes of conduct become unworkable. There 
is too much anonymity. Violence increased markedly, but some
thing else began to happen too: prison gangs began to emerge. 

Throughout America's prison system, mainly in the 1970s, 
gangs began to appear. They had little or nothing to do with 
gangs in the outside world, and arose in regions with no 
such street gangs. They emerged in thirty different prisons. It 
was as if somebody had imposed the idea of gangs as a kind 
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of reform. Yet not onl d'd he 
inmates rather th f y I the gang culture emerge frorn t 

and although h an rom the officials, it did so unconscious!~; 
t ere are gan I d h 1 tS 

highly decentr 
1
. d g ea ers, the system as a w o e 

a Ise As Sk b k h t exists was not h · ar e puts it, 'the social order t a 
c osen No · · · h philosopher Ad F · one IS m charge.' Echoing the ScotttS 

up process f . am_ e~guson, Skarbek concludes: 'This bottorn-
0 mst1tut10nal · te 

actions but not h emergence was the result of mrna 
' t e executi f · 1 d The M · on o any mmate design.' It evo ve · 

exican mafia in S and remains on f h an Quentin was the first such gang, 

T 
e o t e most f 1 d he effect of th power u , but others soon followe · 

. e gangs was t · . de m drugs and oth 0 suppress viOlence, mcrease rra 

h 
er goods lo · · ve t e inmates' r Sk ' wer pnces, and generally unpro 

Ives. arbek l d d rules out all 
1 

. ana yses how this happene , an 
exp anat10n f h h t what was hap . s 0 t e phenomenon but one: t a 
penmg was th f of government Th e emergence of a rudimentary orJ.1l 

lack of gover · e appearance of gangs was a solution to the 
nance amon . ally welcom d h g convicts. The prison officials gener-

e t e gangs k . . order. And th ' nowmg that they helped to maintatn 
e reason ga d"d simply because th . ngs I not form in female prisons was 

eir populatio ·11 codes of cond n was stl small enough for norms, 
uct, to work . d begins as a prot . mstea · In other words, government 

ectiOn racket d h population rea h an emerges spontaneously w en 
c es a certa· · trois the Cal"£ . m Size. The Mexican mafia now con-

I orman dr d street extract" ug tra e not just in prisons but on the 
' mg rent from d d I by the threat f . 

1 
rug ea ers and enforcing its power 

o VIO ence · h · h for the recent d 
1
. Wit m t e prisons. One of the reasons 

gangs have m ec mde of violence in the United States may be that 
anage to. . trade. Impose shghtly more order on the drug 

The evolution of . protectton rackets into governments 

So if gangsters beco ments be an me governments, does this mean that govern-
book Th gE da~ gangsters? As Kevin Williamson argues in his 

e n zs Near d . , . b . an zt s Gomg to e Awesome, orgamsed 
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crime and government are more than first cousins; they are 
sprung from the same root. That is to say, government began as 
a mafia protection racket claiming a monopoly on violence and 
extracting a rent (tax) in return for protecting its citizens from 
depredation by outsiders. This is the origin of almost all govern
ment, and today's mafia protection rackets are all in the process 
of evolving into government. The Mafia itself emerged in Sicily 
in a time of lawlessness when property rights were insecure and 
plentiful ex-soldiers were prepared to offer their services as paid 
protectors. The Russian mafia emerged in the 1990s in a similar 
way: a lawless time, a lot of ex-soldiers looking for work. 

Throughout history, the characteristic feature of the nation 
state is its monopoly of violence. In ancient Rome, especially 
during the first century BC, consuls, generals, governors and 
senators, each with his own organised crime syndicate of thugs 
and legions, fought over the division of the spoils of imperial 
conquest in a series of civil wars, assassinations and plots that 
grew steadily more desperate - until one emerged with sufficient 
wealth and power to impose a monopoly of military might. 
He called himself Augustus and ushered in a Pax Romana that 
lasted, with occasional bloody interruption, for two centuries. 
As Ian Morris argues in his book War: What is it Good For?, 
'the paradoxical logic of violence was at work. Because everyone 
knew that the emperor could (and if pressed would) send in the 

legions, he hardly ever had to do so.' 
Today we generally take a benign view of the state as an insti-

tution that tries to be fair and just, and that exists to tame the 
worst instincts of individuals. But think about the history of this 
institution. Virtually everywhere - the United States and some 
other ex-colonies being notable exceptions - government orig
inated as a group of thugs who, as Pope Gregory VII trenchantly 
put it in the eleventh century, 'raised themselves above their 
fellows by pride, plunder, treachery, murder - in short by every 
kind of crime'. For most of history, the state has been an 'ever
present predator and all-around abuser of human rights', in the 
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economic historian R b . . n said that 'G ~ ert Higgs's words. George Washlngto 
overnment IS G ern-

ment is fo L.k not reason. It is not eloquence. ov I 
rce. I e fire ·t · d f rfu 

master.' The . l . .' I Is a angerous servant, and a ea d 
becom S?Cla Cntic Albert Jay Nock writing in 1939, ha 

e especially cyn· 1 · h ' h the Stat · · Ica ' Wit good reason: 'The idea t at 
e ongmated to serv k. 1 ely unhisto · 

1 1 
. . e any md of social purpose is cornP et . 

nca · t ongmated · h t1S to say i . m conquest and confiscation- t a 
' n cnme ' Perha h d the state is n ·

1 
. ps we ave left all that behind, an 

Pe h ow evo vmg steadily towards benign and gentle virtue· 
r aps not. 
Tudor monarchs a d h 1 he same cloth J n t e Taleban are cut from exact Y t . 

State th C. ul st a~ Henry VII acted like a Corleone, so IslaJlllC 
' e o ombian FARC h M fi R ub-lican Arm ll , t e a a itself, the Irish ep 

Y a come to b h . ent _ e f . e ave more and more hke governrn 
n orcmg a strict 1 · . mora code, 'taxing' commodities ( oplum, 

cocame, waste dis 1) . ·d· g welf A d posa ' pumshing transgressors, proVl 1fl 
are. n even d f h crime d. mo ern governments have an element o t e 

syn lCate about h 1· b ur criminal ll t em. Po Ice forces repeatedly har o 
s a over the ld h 1 d Securit · wor : t e US Department of Horne an 

three : Isdonly a li.ttle more than a decade old, but in 2011 over 
un red of 1ts 1 h as drug 

1
. emp oyees were arrested for crimes sue 

smugg mg h.ld drug 
1 

'c I pornography and selling intelligence to 
carte s. 

Like Augustus's 1 · stays out f . h eglOns, the state's monopoly of weaponrY 
o sig t as much .bl 1 are both d b as poss1 e. But it's there. Many peop e 

ere a out th b · h United S e num er of privately owned guns m t e 
tates but wh b t years the U .' at a out publicly owned ones? In recen 

chased 1.
6 

~~~~d States government (not the military) has pur
entire 

1
1 .10n rounds of ammunition, enough to shoot the 

popu at10n fiv · . . . · tr t . d e times over. The Soc1al Secunty Admlms-
a Ion or ered 17 4 0 Int 

1 
R ' 00 rounds of hollow-point bullets. The 

erna even S . B f ue erv1ce, the Department of Education, the 
u~e~u 0 Land Management, even the National Oceanographic 

an tmospheric Administration all have guns. 
When riots broke out in Fe;guson, a suburb of St Louis, 
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Missouri, in August 2014, many people were shocked that the 
police appeared in armoured vehicles with mounted weapons and 
wearing uniforms and gear that looked more military than law
enforcement. Senator Rand Paul commented in Time magazine 
that the federal government had incentivised the militarisation 
of local police, funding municipal governments to 'build what 
are essentially small armies'. Evan Bernick of the Heritage 
Foundation had warned a year earlier that the Department of 
Homeland Security had handed out anti-terrorism grants to 

towns across the country so they could buy armoured vehicles, 
guns, armour, and even aircraft. Indeed, the Pentagon actually 
donates military equipment to the police, including tanks. Radley 
Balko, a reporter for the Washington Post, has chronicled the 
blurring of the line between police and military inherent in the 
'wars' on drugs, poverty and terror. The police have come to 

resemble an occupying army who see the citizenry as the enemy. 
Senator Paul thinks the militarisation of law enforcement com
bines with an erosion of civil liberties to create a very serious 
problem. Yet the truth is that this is not so much a new problem 
as an old problem that would have seemed all too familiar to the 
founding fathers of America, confronted with redcoat regiments 

marching through their streets. 

The libertarian Levellers 

So government began as a protection racket. Until about 1850 
it was taken for granted that a liberal and progressive person 
would be mistrustful of government. From Lao Tzu, castigating 

the dictatorial dirigisme of the Confucian state, with its 'laws and 
regulations more numerous than the hairs of an ox', to the sans
culottes of 1789, those who wanted to improve the lot of the poor 
saw government as the enemy. Government was something that 
lived parasitically off the backs of the working people, spending 
the money it extorted on war and luxury and oppression. 'The 
danger is not that a particular class is unfit to govern,' said Lord 
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Acton. 'Every 1 . c ass lS unfit t abuse of power h d 0 govern.' The problem is not the 
' ec oe the m . . d 

more recently, but the ottvatlOnal speaker Michael CloU 
The h h power to abuse. 

c urc ~t B_urford in Oxf . . . for people from th d' ordshtre 1s a shrine of pilgrunage 
C e ra teal left It h romwell impriso d h · was ere in 1649 that Oliver 
h d ne t ree h d d a three shot fo f . un red mutineering Levellers an 

f h 
r re usmg to r k 

0 
t e Levellers as b . 

1
. ecant. Most people today thin 

l 
emg tke then· . · avant a lettre _ e 
1
. . tggers, that is to say soctahsts 

D 
. ga 1tanan co . . as amel Hannan d D ' mmumtanan, revolutionary. Yet, 

Mp 
an ougla C d respectively . s arswell, free-market MEP an 

h 
' argue, thts mis d h' w at we would t d rea s tstory. The Levellers were 

0 ay calllibe · argued for private rtanans or classical liberals. TheY 
ment and freedom prfopher~y, free trade, low taxes limited govern-

o t e mdivid 1 Th ' commerce but ua · e enemy for them was not 

b h 
' government Th h d e eaded a king d · ey a taken part in a rebellion, 

d ' an were f d an complacent p. 
1
. rustrate now that a corrupt 

f 
ar tament ref d h d re used to guar use to old fresh elections an 

antee the an . ' were their birthr ' h ctent economic freedoms they felt 
tg t. Meanwh'l h . d more to see hims lf 1 e t etr general seemed more an 
e as a Me . . fi to rule as a tyra t Th . . sstamc gure chosen by Providence 

h 
n · etr 1m d' t at they did not me tate beef with Cromwell was 

. want to purs h' 1' . d agamst the Irish b h . . ue lS re 1g10us and ethnic crusa e 

d 
' ut t etr hbe t . . an personal. r anamsm was political, economic 

In th · etr manifesto of 1 ' People of Engla d' h 649, An Agreement of the Free 
Lilburne Tho n w; t e four leaders of the movement John 

' mas walw nTh . ' demanded fr . Y ' omas Pnnce and Richard Overton 

b 
' om pnson in th 'T' f e restrained f . . e 1 ower o London, that politicians 

rom ratsmg t h trade sentim 00 muc tax or restricting too much 
' ents rarely h d ear on the left today: 

Th · at 1t shall not b . . Laws t b . em thetr power to continue to make any 
o a ndge h' d trad' or m er any person or persons, from 

mg or merch d. . 
Wh 

an tsmg into any place beyond the Seas 

ere any of th' . ' · lS Natwn are free to trade. 
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Little wonder that the Levellers have received the approbation 
of modern free marketeers, from Friedrich Hayek and Murray 

Rothbard to Hannan and Carswell. 

Commerce as the midwife of freedom 

By the end of the seventeenth century, European states had in
vented centralised, bureaucratic government whose chief job was 
to maintain order- Thomas Hobbes's Leviathan. Then came the 
Glorious (English), American and French revolutions, and the 
tdea that government should be tamed, liberated, limited and 

held accountable to 'the people'. 
. Until 1850 nobody would have batted an eyelid at the equa-

tiOn between, on the one hand, free trade, limited government and 
low taxes, and on the other, championing of the poor and relief 
of the needy. Throughout the eighteenth century, the champions 
of laissez-faire - the people who thought free exchange of goods 
and services was the best way to improve the general wellbeing 
-were on the political 'left'. The Whigs of 1688, the rebels of 
1776, and the thinkers who inspired them, from Locke and 
Voltaire to Condorcet and Smith, were radical progressives and 
free-market, small-government liberals. (Voltaire made a fortune 
as a grain trader.) It would have made no sense to have argued 
that the state was the organ of liberty and progress. These were, 
rem~mber, the days when the state not only claimed a monopoly 
of v10lence and the power to decide what might be traded but 
prescribed in intrusive detail your religious observance, cen:ored 
~our speech and writing, and even mandated your dress accord
mg to class. Not only that, but as Stephen Davies points out a 
new eighteenth-century idea, especially in Germany, was takh,g 
hold - that of the 'police state', which meant that every citizen 
was a servant of the state. Frederick the Great called himself the 
first servant of the state, with the emphasis as much on 'servant' 

as on 'fir t' s h d' s · o t e ra teals who espoused freedom to exchange 
goods and services also espoused freedom of thought and action. 
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As an illustration of · . was, in 1793 · Ed. JUSt how rad1cal an idea the free market 
, m mburgh th A h ns of the North _ - e supposedly enlightened t e 

one Thomas M · · the 
prosecution all . h mr was tried for sedinon, 

egmg t at he h d d ' ,;:es would be le ·f h a scan alously argued that ta · 
ss 1 t ey were yJ ot 

fourteen years ' t . more equally represented'. ne g 
ransportatw t A . d Maurice Marg n ° ustralia. William Skirvmg an 

arotgotthe · h on free trade L. 
1 

same sentence for echoing Adam Srntt 
· 1tt e wond h later the biogr h f er t at the next year Dugald Stewart, 

f 
ap er o AdamS . h d . . ly or even men( . mlt , ec1ded to apologise abJect 
lonmg Cond , t had to hide und b orcet s name in a book. Enlightenrnen 

era ushel. 

Free trade and free th' k' tn tng 

Contrast the ph"l h. 1 osop Ies of Th d Hamilton Jeff omas Jefferson and Alexan er 
. · erson, the h . . Enhghtenment d ge.nt, ad 1mb1bed the philosophy of the 

· an worship d B m the end he d pe at the shrine of Lucretius. ut 
. wante an a . bl VIrginian societ H granan, protected, hierarchical, sta e 

Y· e hated th . . one another in 
1 

. . e way people hved 'p1led upon 
arge Cities' d h '1 our worksho . . ' an e suggested that America et 

ps remam m E , . . . 
grant, living in h . urope . It was Hamilton, the 1mrn1~ 

c aot1c M h -the creative d . an attan, who embraced the future 
estructwn th · 1 would bring th d. at commerce and abundant capita 

' e 1ssolvin f · · f power (although h d. g o soc1al strata, the upendmg o 
industries). e Id argue for a small tariff to protect infant 

In Britain, the fo d traders. Read f un ers of the anti-slavery society were free 
, or example th . . . . who shot to f . ' e wntmgs of Harnet Martmeau, 
arne m th 183 fictional book ll e Os because of her series of short 
s ca ed Ill . were intended d ustrattons of Political Economy. These 

('whose excell to ~ ucate people in the ideas of Adam Smith 
ence lS mar 11 , . . They are all ab v~ ous, she sa1d) and other economists. 

Today m out the Virtues of markets and individualism. 
, ost people ld 

Was a fi b d 

wou call her right-wing. Yet Martineau 
re ran f · · em1mst, a working woman who lived by her 
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pen, and a political radical who her contemporaries saw as 
almost dangerous (Charles Darwin's father grew worried when 
she befriended his two respectable sons). She toured America, 
speaking passionately against slavery, and became so notorious 
that in South Carolina there were plans to lynch her. But there 

is no contradiction: her economic libertarianism was part and 
parcel of her political libertarianism. Liberals were trying to 
lift the dead hand of the corrupt and tyrannical state from the 
market economy as well as from the private life of the citizen. In 

those days, to be suspicious of a strong state was to be left~wing. 
In early-nineteenth~century Britain, free trade, small gov

ernment and individual autonomy went together almost auto~ 
matically with opposition to slavery, colonialism, political 
patronage, and an established Church. The mob that surrounded 
King George III's carriage as he went to open Parliament in 1795 
was demanding free trade in corn and the lifting of multiple and 

detailed regulations about the sale of bread. The rioters who 
broke into Lord Castlereagh's house in 1815 were against pro
tectionism. The peaceful demonstration in Manchester that was 
charged by cavalry in 1819 - the 'Peterloo massacre' - was in 
favour of free trade as well as political reform. The Chartists 
who spearheaded working~class consciousness were founding 

members of the Anti-Corn Law League. 
Or take Richard Cobden, the great champion of free trade 

responsible more than anybody else for that extraordinary 
spell between 1840 and 1865 when Britain set the world an 
example and unilaterally and forcefully dismantled the tariffs 
that entangled the globe. (Cobden comes close to being a Great 
Man.) He was a passionate pacifist, prepared to make himself 
unpopular for opposing the Opium War and the Crimean War, 
deeply committed to the cause of the poor, heckled as a dan
gerous radical when he first spoke in the House of Commons, 
and independent enough to refuse to serve as a government 
minister under two prime ministers, and to refuse a baronetcy 
from a monarch he disapproved of. He was a genuine radical. Yet 
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he embraced free trade a . . both peace a d . s the best possible means for achteV'
111

g 
the people h n prospenty for all. 'Peace will come to earth whell 

ave more to d · h ts less' he s 'd . 0 Wlt each other and governrnen 
' al 'soundm l'k was his support f f g I e a member of the Tea Party. So pure 

Stuart Mill fo b ~rfl ree trade that Cobden even lambasted John 
r ne y flirti · h · · · s needed protect" . . ng Wlt the Idea that infant mdustrte 
Ion m their earl fAd Ill 

Smith and Da ·d R' Y years. He took the ideas o a 
VI Icardo and · 1 1 s an acceleratio f . Imp emented them. The resu t wa 
no economl h There it is . c growt all around the world. 

agam, the peac f l . h d of 
causes embraced b , e u co-existence in one ea 
ation and e .Y t.oday s left and today's right. Politicalliber-

conomic hberat" ment was a radical IO~ went hand in hand. Small govern-
1846 in a . 'progressive proposition. Between 1660 and 

' vam attempt . the British to control food prices by prescripnon, 
government h d C Laws imp · a enacted an astonishing 127 orn 

' osmg not J·ust t 'ff b l import e an s, ut rules about storage, sa e, 
' xport and q 1· teet landow ua Ity of grain and bread. In 1815, to pro-

ners as grain . f 11 . highs it h d b pnces e from Napoleonic warurne 
' a anned th · eighty shill ' e Import of all grain if the price fell beloW 

mgs a quarter (t · impassioned hl wenty-eight pounds). This led to an 
pamp et f h d David Ricard b . .rom t e young theorist of free tra e 
o, ut m vam (h. f . d d C Law Robert M 

1 
h lS nen an supporter of the orn 

' at us wa · ·1 h 1840s wh h . ' s more persuas1ve).lt was not untl t e 
' en t e rallw d and John B · h . ays an the penny post enabled Cobden 

ng t to st1r up . . behalf of th k' a mass campaign agamst the laws on 
e wor mg clas th h . . . in Ireland in 

1845 
e s, at t e ude turned. With the farmne 

defeat. ' ven the Tory leader Robert Peel had to admit 

Cobden's astonish· . . against t 'ff mg campa1gn agamst the Corn Laws, then 
an protecti 

P
ersuad· . on more generally, succeeded eventually in 

mg not JUSt h f but th 1 d' muc o the country, and most intellectuals, 
e ea mg r . . . Gl d po ltlclans of the day, especially William Ewart 

a stone. The gre f . ch . at re ormmg chancellor and prime minister 
amp10ned all f . th sorts o progressive causes, from the plight of 
e poor to home rule for Ireland, and in economics he was a 
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convinced free trader, who steadily shrank the size of the state. In 
the end Cobden and his allies even won over the French. Cobden 
persuaded Napoleon III of the virtues of free trade, and himself 
negotiated the first international free-trade treaty in 1860, the 
so-called Cobden-Chevalier Treaty. That treaty also established 
the principle of unconditional 'most-favoured nation' clauses, 
and led to a cascade of tariff-dismantling all over Europe, in 
effect creating a giant free-trade area for the first time in modern 
history, though of course not all goods were affected. Italy, 
Switzerland, Norway, Spain, Austria and the Hanseatic cities 

quickly followed suit and disarmed their tariffs. 
What Adrian Wooldridge and John Micklethwait, in their 

book The Fourth Revolution, call the liberal state may have 
begun with John Locke, been championed by Thomas Jefferson, 
found its clearest exponent in John Stuart Mill, and reached its 
most radical extreme with Richard Cobden, but with the benefit 
of hindsight we can see that it was not invented by anybody. It 

emerged; it evolved. 

The counter-revolution of government 

Yet Cobden's achievements began to erode as the nineteenth cen
tury wore on. In the late 1870s Bismarck's Germany suffered 
from an overvalued currency, which resulted in a recession. The 
cause was the huge capital inflow of five billion francs from 
France in payment of the war indemnity that the French had 
been forced to pay after the Franco-Prussian War to regain cap
tured territories. In response to this recession, and the election of 
a more conservative parliament following an attempted assassin
ation of the Kaiser in 1879 Bismarck brought in the 'iron and 

' rye' tariff to protect German industry and agriculture. It was 
the start of a long succession of competing tariff increases from 
1880 until the start of the First World War, in America, France 
and South America. Only Britain stood alone, defiantly refusing 
to introduce tariffs, or retaliate against those who did, until 
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well into th e twentieth 
Joseph Chambe 1 · ce~tury. Despite strong pressure frorn 
,. . ram and h1s T: · ' d 
Impenal preferenc , B . . ory all1es for 'tariff reform an 

t d . e' ntam's al . . f ra e persisted up .
1 

most rehg1ous devotion to ree 

ll 
Untl and aft h d ua Y the Liberal p er t e First World War. Then gra -

c . arty was s u . onservatives fro h . q eezed out by Imperial-preference 
d . m t e nght d d' ates urgmg self-suffi . ' an protectionist Labour can t· 
1932 h Ciency fro h I 'l t at Neville Ch b . m t e eft. Still, it was not untt 

Th am erlam br h . e return of prot . oug t m a general tariff. 
has called the indust . eel tionism was part of what Brink LindseY 

na count . 
quarter of the ninet h er-revolut10n that began in the last 
a d d' eent centu h . n ra 1cals decided h ry - w en suddenly progresstves 
b t h · t at the st u t e1r friend. A . ate was no longer their enemY 
act' new alliance b . Ionary conservat' was orn between nostalgtc re-
th d' . Ives, who w d h' 'd e Izzymg ferment f . ante 1erarchy preserved amt 
Revolution, and p 

0 1.nnovation unleashed by the Industrial 
h ld I regressive ref s ou ead social ch ormers who thought government 

ange.As D . d 
sons of bourgeois fath b eir re McCloskey diagnosed: 'The 
secul . d ers ecame h l f anse faith call d . enc anted ... by the reviva o 

. I' e nation I' soc1a Ism.' You can h' . a Ism and of secularised hope called 
. h h . see t Is m K 1 

Wlt t e1r horror of eco . ar Marx and Friedrich Engels, 
of production uni'nte nomic change. 'Constant revolutionizing 

. ' rrupted d · everlastmg uncerta · Isturbance of all social conditions, 
epoch' M mty and agitat' d ' . . ' arx and E 

1 
. Ion 1stmguish the bourgeots 

a d ' nge s walled . Th n · · · all that is solid m . m e Communist Manifesto, 
Or take William M . elts mto air, all that is holy is profaned'. 
I orns and h' f oss of stable, simpl d' IS ellow socialists, mourning the 

. 1' e me Ieval M . SOCia 1st Jerusalem erne England, building the new 
on a fanta f 

In the arts you c d sy 0 Arthurian legends. 
an etect th h'f 1 part of the nineteenth e s 1 t quite clearly. In the ear y 

· h century wng ts were ardent su many poets, novelists and play-
and limited govern pporters of classical liberalism, free trade 

B 
ment. See th k · d 

yron. Giuseppe Verd'' . e wor s of Schiller, Goethe an 
narratives about th 1 s Rtgoletto and Aida contain very liberal 

e nature of Th . 1 
society had liberated arti power. e open commercia 

sts from the system of patronage, as 
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they were able to sell their works in a mass market rather than 
rely on a wealthy individual. However, as time went on, many 
artists became hostile to liberalism, seeing bourgeois society as 
stultifying. The critics of the liberal order included Henrik Ibsen, 
Gustave Flaubert and Emile Zola. These opponents played an 
important role in portraying the liberal order in a negative light. 

The true radicals, the people with a vision of liberty and 
change, people like Cobden and Mill and Herbert Spencer, were 
then quite unfairly dumped on the 'right'. Nobody would .have 
thought them right-wing in their time - they were pacifists, 
egalitarians, feminists, liberals, internationalists, religious free 
thinkers. But their affection for free markets as the best way of 
achieving these goals catapulted them, in twentieth-century eyes, 
all the way across the political spectrum from left to right. 

All those centuries of struggling against the power of mon
archs and their henchmen are suddenly forgotten when there 
is a chance of appointing the henchmen yourselves. No lo~~er 
is safeguarding individual liberty the chief purpose of politics; 
from now on there is to be planning and welfare. The revolution 
will henceforth be a top-down affair, directed by the enlightened 
leaders of tl~e proletariat. Liberalism had learned to 'place no 
small confidence in the beneficent effects of the central state', 

wrote A.V. Dicey in 1905. 
Business, too, embraced government intervention. As the 

nineteenth century ended robber-baron industrialists were only 
too eager to rush off to form cartels, or welcome government 
regulations, the better to extinguish wasteful competition. Yet 
instead of earning the ridicule of the economics profession for 
this cronyism - as they had done from Adam Smith - they were 
now applauded. Thought leaders of the left, like Edward Bellamy 
and Thorstein Veblen demanded an end to duplication and frag-

' mentation in business. There must be a plan, a planner and a 
single structure, they agreed. Bellamy's vision of the future, in 
his immensely influential and bestselling novel Looking Back
ward, has everybody in the future working for a Great Trust and 
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shopping at identical goods. ' government-owned stores for identical 

Even Lenin and St 1" . 
corporations w·th h . a 1~ now admired the big Amencan 

f 
' 1 t e1r sc1ent"fi k orce accommod . 1 c management planned wor -

at10n and · . ' , 
organize in R · h giant capital requirements. 'We must 

ussia t e stud d and systematic 
11 

. Y an teaching of the Taylor systerJl 
. a Y try It out a d d · ' re Lenm of the g n a apt 1t to our purposes, wro 

reat apostle of . .fi d . k 
Winslow Taylo Th 

1
. scient! c management, Fre enc 

r. e tberta · d. k 
lamented in 1900· 'Onl nan e ltor of the Nation, Ed God 1n, 
still uphold th 

1
.b· y a remnant, old men for the most part, 

h 
e I eral doctr · d . ·u ave no cham · , me, an when they are gone, It Wl 

. pions. The ver d '1. . -mg, especially · h . Y wor Iberal' changed ItS mean 
m t e Umted St · ' d d compliment th . ates. As a supreme, if uninten e ' 

h 
' e enemies of th . . h t ought it wise to a r . e system of pnvate enterpnse ave 

Everybody es . 
1
P
1
P opnate the label,' said Joseph Schumpeter. 

' pecia y on th 1 f was command d e e t, thought the key to the future 
an control l 

Government ' not evo ution. 
was to be th 1 b . Around 1900 th . e too Y which to engineer societY· 

. Is was true wheth . h mg to bring in th d. er you were a communist WIS -
wishing to con e Ictatorship of the proletariat, a militarist 

quer your en . 
capitalist wishing t b . emies and regiment your society, or a 

0 
o ulld ne f . d nee again th. . w actones and sell your pro ucts. 

' Is notion of th 1 d not been invented· . h e roe of government a,s planner ha 
'It ad emerged. 

Liberal fascism 

It is often forgotten th A . 
place under w, d at menca became a remarkably illiberal 

oo rowWil d . . the tightening f son an his successors. It was not JUSt 
. o segregat" h d the prohibitio f 

1 
Ion, t e spread of eugenic laws an 

n o a cohol b · · f 
civil liberties J h ' ut censorship and the squeeung o 

· ona Goldbe · d F. World War a Holl rg remm s us that during the 1rst 
tence for d . . ywood producer received a ten-year jail sen-

epictmg Brit" h . . . the Am · R IS troops comm1ttmg atrocities dunng 
encan evolution. 
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Some of the rhetoric of Franklin Roosevelt's New Deal had 
echoes of what was happening in Germany and Italy, and there 
is abundant evidence that the New Dealers were keen to emu
late the apparent success of totalitarian regimes in improving 
the economy and social order, even if they never contemplated 
emulating their violence. Plan, plan, plan was the cry on all sides. 
Joseph Schumpeter thought Franklin Roosevelt was intent on 

becoming a dictator. 
Jonah Goldberg points out in his book Liberal Fascism that 

in the 1930s fascism was widely seen as a progressive move
ment, and was supported by many on the left: 'Fascism, prop
erly understood, is not a phenomenon of the right at all. Instead, 
it is, and always has been, a phenomenon of the left. This fact 
- an inconvenient truth if there ever was one - is obscured in 
our time by the equally mistaken belief that fascism and com
munism are opposites. In reality, they are closely related, his
torical competitors for the same constituents.' Father Charles 
Coughlin, the 'radio priest' of the 1930s who came closest to 
imitating Hitler's aims and methods in American politics, was 
very much a man of the left: criticising bankers, demanding the 
nationalisation of industry and the protection of the rights of 
labour. Only his anti-Semitism could be described as 'right'· The 
very phrase 'liberal fascist' was coined approvingly by H.G. 
Wells in a speech in Oxford in 1932. Earlier, in 1927, Wells had 
mused about 'the good there is in these Fascists. There is some-

thing brave and well-meaning about them.' 
From the perspective of today, or from that of a Cobden-

Mill-Smith liberal, there is not a great deal of difference between 
the various -isms of the twentieth century. Communism, fascism, 
nationalism, corporatism, protectionism, Taylorism, dirigisme 
- they are all centralising systems with planning at their heart. 
Little wonder that Mussolini began as a communist, Hitler as a 
socialist, and Oswald Mosley became a Labour MP very soon 
after being elected as a Conservative and before turning fascist. 
Fascism and communism were and are religions of the state. 
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The y ar~ a form of intelli e . . t 
of a political 1 d . g nt design. They worship at the fee 

ea er m exactl h h ·p 
at the feet of a d . . Y t e way that religions wors 

1 

t go , cla1mmg f h' d ncY 
0 omnipoten . . or 1m at least some ten e 

h 
ce, ommscienc d . . m 

t ere is usuall . . . e an mfallibility. In communiS 
Y an Illltial -son but a p pretence that the leader is not a per 

I 
arty, and that th d h ong beard b . e go is a long-dead bloke wit a 

d
o ' Ut It never last I d r Isplaces that f M s ong. Soon the name of the lea e 

d
. o arx· Stal· M . s Id not collect' · f · m, ao, Castro, Kim. True, fasciSt 

IVIse arms d d 'd . operate for p fi b an I allow private compames tO 
ro t, ut only . h ' d . h 

state-mandat d Wit m state-defined areas an Wit 

h 
e goals. 'Everyth ' · 'de t e state' sa'd M . mg m the state nothing outsi 

' I ussolmi A G ldb ' d communists n b · s 0 erg points out, Hitler hate 

h 
ot ecause of th . t ey wanted t d eu economic doctrines or because 
o estroy th b ' He champion d d .e ourgeoisie - he liked those notions. 
e tra e um . h greed and 'sh . ons m Mein Kampf and attacked t e 
art-sighted . ' as fervently narrow-mmdedness' of businessmen 

as any mod . . munism beca h ern anti-capitalist. No, he hated com· 
use e thou h · . . as he made c1 h g tIt was a foreign Jewish conspiracy, 
ear t rough M ' out ein Kampf. 

The libertarian revival 

The Second World W: 
reach its culm' . ar saw the command-and-control state 

. mat10n Not 1 stnctly author't . ·. on Y were most countries run on 
. I anan hnes b f . . 1 regimes, but ev h ' Y asc1st, communist or coloma 

en t e hand£ 1 f survived effecti. 
1 

d u o exceptions, where democracy 
' ve y a opt d an emergency e comprehensive central planning as 

measure to fi h h d to some extent · A . g t t e war. Certainly in Britain, an 
m menca 1 mined by the state ' a ~ost every aspect of life was deter-

was virtually e . · Old-fashioned individualism, or liberalism, 
xtmct Or . centralism yo · was It? Stirring beneath the wartime 

' u can dete t h when the wa . c a andful of voices demanding that 
r IS over w . People like H b ' e must dismantle the planned economy. 
er ert Agar a d C 1 h l his 1943 book Who < n om Brogan. T e atter warned, in 

are the People'?: 'Having escaped invasion, 
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the people of Britain have escaped the final test, but ideas are not 
entirely defeated by the Channel. There is growing support for 
the theory that the new economic order which the Germans seek 

to impose will come because it must.' 
Most powerful were the voices of refugees from both Hitler 

and Stalin who would insist to their Western hosts that Nazi 
' and communist totalitarianisms were not at opposite ends of the 

spectrum, but were close neighbours: people like Hannah Arendt, 
Isaiah Berlin, Michael Polanyi and Karl Popper. The most famous 
of these voices was Friedrich Hayek's, with his prescient warning 
in The Road to Serfdom (1944) that socialism and fascism were 
not really opposites, but had 'fundamental similarity of methods 
and ideas', that economic planning and state control were at the 
top of an illiberal slope that led to tyranny, oppression and serf
dom, and that the individualism of free markets was the true 

road to liberation. 
Ignoring Hayek, within months of victory Britain embarked 

on a comprehensive nationalisation of the means of production 
in industry, in health, in education and in society. There were few 
politicians prepared to resist. Even the returned Conservative 
government of Winston Churchill in 1951 would have con
tinued to mandate identity cards for citizens, had it not been for 
a libertarian radical named Sir Ernest Benn, a fervent admirer of 
Herbert Spencer and Richard Cobden, who managed to get the 

things abolished. 
Germany was luckier. In July 1948 Ludwig Erhard, director 

of West Germany's Economic Council, abolished food rationing 
and ended all price controls on his own initiative, trusting to the 
market. General Lucius Clay, military governor of the American 
zone of occupation, called him and said, 'My advisers tell me 
what you have done is a terrible mistake. What do you say to 
that?' Erhard replied: 'Herr General, pay no attention to them! 
My advisers tell me the same thing.' The German economic 
miracle was born that day; Britain kept rationing for six more 

years. 
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Government as God 

Yet creationism in . 
d 

government h . · 1i thiS 
ay, despite the s ows no s1gn of fadmg. o 

S 
resurgence of l'b I f the econd World W: 1 era values that came a ter 

· ar, and esp · 11 k Jerk assumption h ecia Y after the Cold War, the nee-
based on plan . on t e part of much of the intelligentsia is still 

. . mng rather th 1 . h politicians are d an evo ut10nary unfolding. Thoug 

h 
regar ed as 's 

eld to be almo t . f . scum, government as a machine I 
s m alltble I h t spending rose fr 

7 
· n t e United States, governmen 

in 1960 to 30 om .S per cent of GDP in 1913 to 27 per cent 
' per cent · ' 

counter-revolut' f m 2000, to 41 per cent in 2011. The 

d 
Ion o Ronald R h a vance of go eagan was a mere pause in t e 

vernment wh. h h 1 
fare not just fro h ' IC as become the conduit of we -
middle classes bm tke wealthy to the disadvantaged but from the 

ac to th 'dd ' ment has now 
1 

e mi le classes. Many think govern-
evo ved to it . . . -

not be sustained 
0 

s maximum possible size, that It can 
B h n a larger scale. 

ut t e next phase of . 
The growth of · . government evolution is internatiOnal. 

. InternatiOnal b d mme many as ureaucracies with power to eter-
pects of peopl , 1. . 

age. Even th E e s IVes IS a dominant feature of our 
e uropean U . . . . 

merely transmit . mon Is mcreasingly powerless, as It 

F 
s to Its memb 1 ood standards f er states rules set at higher leve s. 

body called th 'Cordexample, are decided by a United Nations 
. d e o ex Alim . k. m ustry are set b entanus. The rules of the ban mg 
Financial regul .Y a ~ommittee based in Basel in Switzerland. 
in Paris. I bet yatiOhn Is set by the Financial Stability Board 

H 
ou ave not h d f h armonisation f"'

7 
h ' ear o the World Forum fort e 

o v e Ide R I . UN Even the w h . egu at10ns, a subsidiary of the . 
eat er IS t b future. In an int . . 0 e controlled by Leviathan in the 
erview m 2012 Ch . . . f h United Natio F ' nstlana F1gueres, head o t e 

ns ramew k C said she and her ll or onvention on Climate Change, 
co eagues w . . . . sector and civ'l . ere msp1nng government, pnvate 

1 society to m k h b. h they have ev d a e t e 1ggest transformation t at 
er un ertak 'Th a transfor . en: e Industrial Revolution was also 

mat10n but ·t , ' 1 wasn t a guided transformation from 
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a centralized policy perspective. This is a centralized trans

formation.' 
Yet perhaps other evolutionary forces are stirring. For years 

the services which government specialises in providing - care, 
education, regulation - have been the ones least affected. by 
automation and digital transformation. That may be changmg. 
In 2011 the British government hired a digital entrepreneur 
named Mike Bracken, and asked him to reform the way big IT 
contracts were managed. With the support of a minister, Francis 
Maude, he came up with a system that replaced what he called 
'waterfall' projects, which specified their needs in advance and 
ended up running over budget and out of time, with som~thing 
much more Darwinian: projects were told to start small, fa1l fast, 
get feedback from users early, and evolve as they went along. 

When I interviewed Mr Bracken about this approach, which 
by 2014 had begun to have some striking successes, not least 
in the gradual but accelerating roll-out of a single government 
web portal named gov.uk to replace 1,800 separate websites, I 
realised that what he was describing was evolution, as opposed 
to creationism. In his 2011 book Adapt, Tim Harford had 
pointed out that whether pacifying Iraq, designing an aircraft or 
writing a Broadway musical, successful executives had allowed 
for plenty of low-cost trial and error and incremental change. 
From the world economy to the laser printer, everything we use 

comes about by small steps, not grand plans. 
The elite gets things wrong, says Douglas Carswell in The 

End of Politics and the Birth of iDemocracy, 'because they end
lessly seek to govern by design a world that is best organized 
spontaneously from below'. Public policy failures stem from 
planners' excessive faith in deliberate design. 'They consistently 
underrate the merits of spontaneous, organic arrangements, and 
fail to recognize that the best plan is often not to have one.' 

st: 

ave 
ges 
on) 

the 

1. 



14 

The Evolution of Religion 

Then when the whole earth m 
To the ground h. h oves beneath our feet, and cities tumble 

I 
. ' It ard, or cities b dl h k bl sIt surprising 

1 
a Y s a en, threaten to crurn e, 

morta men are s dd 1 
And are ready t b 

1
. . u en Y made humble, 

o e Ieve m the . Of gods the awesome m1ght and wondrous force 
' powers at the rudder of the universe? 

Lucretius D R 6-40 ' e erum Natura, Book 5, lines 123 

On the ceiling of the s· . 
gers. To the u d Istme Chapel, Adam and God touch fin-

ne ucated eye .. We are supp d It ts not clear who is creating whom· 
ose to assum G d' h and much of th e o s t e one doing the creating, 

e world th" k history of th . m s so. To anybody who has read the 
e ancient wo ld . . in the words f h . r ' It IS crystal clear by contrast that, 
o t e title of S I" 0' Man Created G d . e ma Grady's book on the subject, 

· 0 • God ts pl · 1 · . Imagination h h . amY an mventwn of the human 
. ' w et er m th f VIshnu Zeus A e orm of Jahweh, Christ, Allah, 

fined t~ or . nygod else. The religious impulse is not con-
conventiOnal 1" . . ouija board d . ~e IgiOn. It ammates ghosts, horoscopes, 

s an Gaia. It 1 . 11 f biodynam· f . ' exp ams a orms of superstition from 
Ic armmg t . ' hero wo h. . 0 conspiracy theories to alien abduction to 

rs 1P· It 1s the · · the int . expressiOn of what Damel Dennett calls 
entiOnal st h ance, t e human instinct to see purpose and 

THE EVOLUTION OF RELIGION • 257 

agency and power in every nook or cranny of the world. 'We find 
human faces in the moon, armies in clouds ... and ascribe malice 
and goodwill to every thing that hurts or pleases us,' wrote David 

Hume in his Natural History of Religion. 
The urge to impute the shape of every leaf and the time of every 

death to the whim of an omnipotent deity may seem to be as top
down as it gets. Yet my argument will be that this phenomenon 
can only be explained as an instance of cultural evolution: that 
all gods and all superstitions emerge from within human minds, 
and go through characteristic but unplanned transformations as 
history unfolds. Thus even the most top-down feature of human 

culture is actually a bottom-up, emergent phenomenon. 
O'Grady vividly tells the story of how Christianity emerged in 

the first century AD from among a bewildering ferment of com
peting religious enthusiasms within the Roman empire, and was 
far from being the most obvious candidate to win global power. 
The 'single market' of Rome was ripe for a religious monopoly. 
Empires usually do become dominated by one religion to a great 
extent: that of Zeus in Greece, Zoroaster in Persia, Confucius 
in China, Buddha in the Mauryan empire, Mohamed in Arabia. 

In first-century Rome, every city had scores of cults and 
mystery religions competing alongside each other, usually with
out much jealousy - only the god of the Jews refused to tolerate 
others. Temples to Jupiter and Baal, Atagartis and Cybele, lay 
one beside another. Consolidation was inevitable: just as thou
sands of independently owned cafes were replaced by two or 
three mighty chains such as Starbucks, with superior products 
more slickly delivered, so it was inevitable that religious chains 
would take over the Roman empire. Augustus did his best to 
pose as a god himself, but that cut little ice with the merchants 

of Alexandria or the peasants of Asia Minor. 
In the middle of the first century, the cult of Apollonius of 

Tyana looked a better bet to conquer the empire. Like Jesus, 
Apollonius (who was younger, but overlapped) raised the dead, 
worked miracles, exorcised demons, preached charity, died and 
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rose again, at least in s . . . 
was a famo p h pmtual form. Unlike Jesus, ApolloOJUS 

us yt agorea . II h Near East H ' b' h n mte ectual known throughout t e 
. IS Irt had b k no wine and een foretold, he abjured sex, dran 

wore no anim I k' e sophisticated th h a s ms. He was altogether rnor 
an t e Pale t' · d circles: the de d s lilian carpenter. He moved in gran 

a person he · d I-f fame spread w ll b raise was the child of a senator. IS 
at Babylon th ep ehy.ond the Roman lands. When he arrived 

. ' e art Ian K . " d l -bnty and invit d h' mg var anes greeted him as a ce e 
e Im to st d h travelled east t h . ay an teach for a year. He t en 

re-emerge Lo 0 wf at Is now Afghanistan and India never to 

h 
· ng a ter his dis . ' · h t e Jewish z . appearance his cult competed wtt 
' oroastnan and Ch . . . petered out. nsttan creeds. Yet eventuallY tt 

Blame Saul of 'I 
Apollonius had 

1 
ars~s, also known as St Paul. Whereas 

a p oddmg G k h 1' named Philost ree c ronicler as his evange tst, 
. ratus, Jesus bl . . -suasive if rath . was essed With a peculiarly per 

er eccentnc Ph . d convert the Je 
1 

. ansee who set out to reinvent an · 
sus cu t mto . . h designed to a 

1 
a umversal, rather than a Jewish, fatt 

ppea to Gre k d acute enough to 1' e s an Romans. And St Paul was 
poor and dis rea Ise that the Jesus cult could be aimed at the 

possessed It . d polygamy were ll d · . s stnctures against wealth, power an 
to lose. Quite h we h esigned to appeal to those who had little 

ow t e Ch · · persuaded an nstians eventually (three centuries on) 
emperor Co . remains a littl ~ nstantme, to convert to their cause 
e mystenous b . I . h the populist 

1 
' ut It sure y had much to do wit 

appea of th of large swathes of h e new creed. After that, the conquest 
much to powe t e planet by the Christian religion owed as 

r as to per · ruthlessly and . 
1 

suasiOn. All competing religions were 
VIO ently stam d h with the Emp Th pe out w erever possible, starting 

eror eodosius 
In short, you can tell h . out any ref t e story of the rise of Christianity with-

erence to d' · . any othe IVtne assistance. It was a movement like 
r, a man-mad I mind to . d e cu t, a cultural contagion passed from 
mm ' a natural example of cultural evolution. 
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The predictability of gods 

Further evidence for the man-made nature of gods comes from 
their evolutionary history. It is a little-known fact, but gods 
evolve. There is a steady and gradual transformation through 
human history not only from polytheism to monotheism, but 
from gods who are touchy, foolish, randy and greedy people, 
who just happen to be immortal, to disembodied and virtuous 
spirits living in an entirely different realm and concerned mainly 
with virtue. Contrast the vengeful and irritable Jehovah of the 
Old Testament with the loving Christian God of today. Or 
philandering, jealous Zeus with the disembodied and pure Allah; 

or vengeful Hera and sweet Mary. 
The gods in hunter-gatherer societies manage without priests, 

and have little in the way of consistent doctrine. The gods of 
early settled societies, though organised, codified and served by 
specialised personnel with rituals, were (in the words of Nicolas 
Baumard and Pascal Boyer) 'construed as unencumbered with 
moral conscience and uninterested in human morality'. This 
moral indifference characterised the gods of Sumer, Akkad, 
Egypt, Greece, Rome, the Aztec, Mayan and Inca empires, and 

ancient China and India. 
Only much later, in certain parts of the world - apparently 

those places where sufficiently high living standards caused some 
people to yearn, like hippies, for ascetic purity and higher ideals 
- did the gods suddenly become concerned with moral pre
scription. Priests discovered that demanding ascetic self-sacrifice 
induced greater loyalty. Sometimes the switch happened through 
a reformation, as in Judaism and Hinduism; more often through 
the emergence of a new and morally prescriptive god cult, as in 
Jainism, Buddhism, Taoism, Christianity and Islam. These moral 
gods proved very jealous, and more or less elbowed aside not 
only the morally neutral religions, but those moral codes that 
lacked superstitious belief, such as Pythagorism, Confucianism 
and stoicism. Remarkably, they all seem to recommend some 
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version of the golden 1 
illustrated by ru e - do as you would be done by - as 

. precepts of B ddh' . . . . Chnstianity and I 
1 

u Ism, Judaism, Jaimsm, TaoiSIIl, 
by appeal" hs am. T~ey thrived, argue Baumard and Boyer, 

mg to uman · . . -by emphas · · . msuncts for reciprocity and fairness 
lSlng proportl r b 1 rewards b t . ona Ity etween deeds and supernarura 

' e ween sms and 1 d by adapti h penance. In other words, gods evo ve 
ng t emselves to · he 

environment i h' h certam aspects of human nature, t 
man-mad n w I~ they found themselves. They were doubly 

e, unconsciOusly 11 1 d as well h . as we as consciously: human-evo ve 
as uman-mvented. 

Just as Rome was . f f 
Arabia and I 

1 
T npe or Christianity, the same is true o 

s am. he vast A b · a universal rei· . f. ra empire was bound to spawn 
IgiOn o Its ow d 1 

of others but h . n, an probably one that was jea ous 
' t at It should b M h ld win the pr· e o amed's version that wou 

. Ize was far fro . . . . . . l . 
rehgions are ) v . m. mevitable. (Rehgwn IS predictab e, 

not. 1et m this d the other w case, we are assured, it happene 
ay round· a rei· · 10 

Mohamed rec · d. h IgiOn spawned an empire. In AD 6 
eive t e K f . 

pagan desert to ll oran rom an angel, while living 1ll a 
wn ca ed Me h' h d of the caravan t d cca, w Ic was a thriving crossroa s 

. ra e, and he · 1 With divine . went on to wm a remarkable batt e 
assistance and know a great d 

1 
conquer Arabia. As is often said, we 

ea more ab h b' h we know of th l'f out t e wgraphy of Mohamed t an 
e I e of other religious founders. 

The evolution of the h prop et 

Or do we? In f 
d 

act, every o f h b' f . oubtful. Ex f ne o t ose wgraphical acts IS 
cept or one b . f prophet in the 

630
s . ne Christian reference to a Saracen 

of Mohamed d . ' ~ot~mg was written down about the life 
unng his hfet' h fi h Muslim world . . Ime, t e rst public mention in t e 

all written t comm~ m 690. The detailed biographies were 
wo centunes aft h d ' d d h reconstru t b er e Ie . An w at historians can 

c a out lat · · Mecca e antiqmty in the Near East tells us that 
was not a · tioned till 

741 
C maJor centre of trade, indeed it is not men-

. learly, too, the Koran was written down not in a 
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pagan society, but in a thoroughly monotheistic one - it has huge 
amounts of Christian, Jewish and Zoroastrian lore in it. The 
Virgin Mary features more frequently in the Koran than in the 
New Testament; as do a few concepts shared with the long-lost 
Dead Sea scrolls which would have been obscure in the 600s, 

' and must have been passed down from older traditions. The 
Koran is too full of details about Jewish and Christian literature 
to have been a compilation of notions picked up by a trader, let 

alone one from a pagan and largely illiterate society. 
Indeed, there is nothing to tie the life of the Koran's com

piler to the middle of the Arabian Peninsula at all, but lots to 
tie it to the fringes of Palestine and the Jordan valley: names of 
tribes, identification of places and mentions of cattle, olives and 
other creatures and plants not found in the Arabian desert. The 
story of Lot, Sodom and the pillars of salt is mentioned in the 
Koran in a way that implies it happened locally - and it almost 
certainly refers to salt features found close to the Dead Sea. The 
northern part of Arabia, just outside the bounds of the Roman 
empire, had long been a fertile breeding ground for exiled Jewish 
and Christian heresies, each drawing on different traditions and 
some with an admixture of Zoroastrianism from Persia. It is 
here, many scholars now suggest, that the Koran is actually set. 

The traditional alternative requires, of course, a leap of faith. 
As the historian Tom Holland, author of In the Shadow of the 
Sword, has put it: 'Mecca, so the biographies of the Prophet 
teach us, was an inveterately pagan city devoid of any large
scale Jewish or Christian presence, situated in the midst of a vast, 
untenanted desert. How else, then, are we to account for the 
sudden appearance there of a fully-fledged monotheism, com
plete with references to Abraham, Moses and Jesus, if not as a 

miracle?' 
To those who do not accept miracles it seems more likely 

that the Koran is almost certainly a compilation of old texts, 
not a new document in the seventh century. It is like a lake into 
which many streams flowed, a work of art that emerged from 
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centuries of fi monotheistic f . nal form in the hand f USions and debates, before taking its 
newly unified Arabs s 0h. a prophet in an expanding empire of 

assamd Persia It . . e ancient powers of Rorne and S · pus mg aside th · 
from th . Is, m Tom H 11 d' .. e seedbed of . . 0 an s VIVId words a bloorn 
n k . antiqmt . ' ec of antiquity. It . y, not a gmllotine dropped on the 

n a, stones of Ch · . . Its 0 Roman imperial propa-ga d . contams b' f 
and nstian samts parts of ancient Je . h ' remnants of Gnostic gospels 

Holland WIS tracts. 
goes on to arose d · speculate ab h . 'an mmted its new 

1
. . out ow the Arab civilisation 

of J · · re IglOn · d' ustmian in AD 54
1 

d as It Id so. The (bubonic) plague 
an Persian em . e Clties of the (Byzantine) Roman d evastated th · · 

ern fringes of both emp~Ires, but left the nomads on the south· 
few fl · Ires relat' 1 .er ea-mfested rats in th . IVe Y unscathed. Nomads have 
~elf houses, which makes ~Ir tents than city dwellers do in 
t e wake of the plague p ague much less of a problem. In 

' e t undefend d Impenal frontier were de-populated 1 f ' parts of the · . 
the no d e and ruin d 1 . rna s to expand into A e ' eavmg fertile land for 
and Pers· · h · great wa b . Ia m t e early 600 . . r etween Constantinople 
tnumph d f s, m which fi p e ' urther exhausted h rst ersians then Romans 
e~bol~ened the nomadic trib:s e hegemo~ic powers and further 
~ams hmts that it is set against th~n the frmges. The Koran con-

d

mcludes echoes of the campaig Isfbackdrop of a great war, and 
on the 1 ns o Hera 1· mant e of Alexand c ms and his attempt to 

It 
. er. 
IS 0 1 . n y m ~etrospect that Moh . 

prophet, the Sunm tradition · amed IS enshrined as a 
· IS cryst ll ' 

wntten down to give Mohamed a r a ~se~ and the Hadiths are 
then the Arabs had established 'd eahstic and detailed life. By 
self-confidence, and there w awl I e empire with firm but brittle 

. h . as c early a d . 
gms any hmts of intellectual etermmation to extin-

f 
. . . ancestry ofl 1 . . 

aiths of Chnsuanity and J d · s am Withm the infidel 
'h . . u aism. So the s dd 

nt tlo mvention of Islam by M h u en, miraculous, a 
. ld o amed bee 
IS to . In fact, what was going on . h omes the story that m t e 690 
entrenched Umayyad Amir Abd l-M l'k s was that a newly ' a a I set b 
cultivating the legend of the h ' . a out deliberately prop et namm h' ' g 1m for the first 
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time. 'In the name of God. Muhammad is the messenger of God' 
was stamped on his coins. He did so deliberately to separate 
his empire's religion from that of the rival Romans, establish 
that it was not just a reformed version of Christianity, and 'rub 
Roman noses in the inferiority of their superstitions', to use Tom 
Holland's words: 'Out of the flotsam and jetsam of beliefs left 
scattered by the great flood tide of Arab conquests, something 
coherent- something manifestly God-stamped- would have to 

be fashioned: in short, a religion.' Thus, Islam was more the con-

sequence than the cause of Arab conquest. 
There is nothing uniquely Muslim about this. It is what 

Christianity and Judaism did also: construct elaborate back
stories to obscure their origins. We can see it most clearly in 
recent religious innovations, like Mormonism and Scientology. 
Consider the bald facts of the matter about the Church of Latter
Day Saints: in upstate New York in the 1820s, an impoverished 
amateur treasure-seeker who had stood trial on a charge of falsely 
pretending to find lost treasure, named Joseph Smith, claimed he 
had been directed by an angel to a spot where he dug up gold 
plates on which was written text in an ancient script and lan
guage, which he found he could miraculously translate. The plates 
had since, he said, been put in a chest, but the angel had told him 
to show them to nobody. Instead he was to publish a translation. 
Some years later he dictated 5 84 pages of this translation, which 
proved to be written in the style of the King James Bible and to 

be a chronicle of some early inhabitants of North America who 
had somehow travelled there by ship from Babylon hundreds of 
years before Christ, but who none the less believed in Jesus. 

Of the two possibilities- that this is true, or that Joseph Smith 
made it up- one is far more plausible than the other. Yet to me 
there is nothing, except the grandeur granted by the passage of 
many centuries, to distinguish the implausibility of Mormonism 
from that of Christianity, Islam or Judaism. After all, Moses too 
went up a hill and came down with written instructions from 

God. All religions look man-made to me. 

ng 
st: 

hy 
:ex 
we 

ges 
on) 

the 

I. 



264 • THE EV OLUTIO 

The cult of cereology 

N OF EVERYTHING 

I had an epi han the 
0 

p Y myself on this nes that happen d matter, every bit as numinous as 
- well 1 e to Moses S 1 · h . ' a most. It ca . ' au of Tarsus or Joseph Smtt 
m th me m the e 1 d e controversy 

0 
h ar Y 1990s, when I got involve 

read b ver t e ori · f a out neatly c· 
1 

gm o crop circles When I first 
a . Ircu ar p t . ppeanng in English field a. terns of flattened wheat and barleY 
were likely to be rna ds, It seemed obvious to me that theY 
tot n-ma e Th rample corn dow . · at somebody had found a waY . 
the pub n m a neat · 1 seemed vastl circe as a joke after going to 
unkno Y more plau 'bl h wn physical fo h SI e t an that aliens or some 
and g rces ad sudd 1 · 

fi 

one about their b . en Y materialised in Wiltshtre 
elds f . usmess und · 

0 
gram close t etected at night and only tn 

very 1 . 0 roads f d ' ' east It should b . ' or no Iscernible reason. At the 
So I d · d e considered . 1 I the sensible th' as a null hypothesis. 

Circ es 1 mg. I myse f, to see h went out and made some croP 
was go d ow easy it d 

0 
enough to fo 

1 1 
was to o. My second attempt 

ment w· h 0 a ocal f . . · It a sister and armer mto a state of high excite· 
time cr · two broth · . op-circle compet' . ers-m-law, I entered a mght-
natural d ItiOn organ· d b an designed to h Ise Y some fans of the super-
results d s ow how h d h 

h 

an those of th ar t ey were to 'hoax'. our 
t e opp · e other te k · OSite: they w ams ta mg part easily proved 
grew a d ere easy to m k . n grew, spawn· b a e. Yet the crop-circle craze 
an mst · mg ook fil Itute of 'cereolo , . s, ms, guided tours and even 
courage 

0 
h . gy , With nob d r t e mcenti . . 0 Y apparently having the 

made S ve to InSist th h 

1 

· oon some peopl at t ey were likely to be man-
cu t thr h e were m k · . 

d 

oug books and 
1 

a mg senous money from the 
an mo 

1 
ectures Th · 1 re e aborate d · e circ es were getting more 

Yet the 1 'an more and . exp anations n f more obviOusly man-made. 
spacecraf 

1 
ow ocused o h ' 1· t, p asma . n t mgs Ike ley lines alien 

So h vortices b 11 1· ' me t ought they wer ' a Ightning, or quantum fields. 
to combat global ~ messages from Gaia to tell humanity 
of th warmmg. The · fi e most blatant k' d entire eld was pseudoscience 
practitioners easil d m , as the slightest brush with its bizarre 

Y emonstrated. 
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Imagine, then, my surprise when I wrote about this, gently 
mocking the irrationality of not thinking they were man
m~de, and found myself attacked as an idiot for being closed
mmded about supernatural causes. The problem was, you see, 
that I was ignoring the 'experts' in crop-circle science who said 
I was wrong. I found I was treated like a heretic: one or two 
of the attacks were quite vicious. Journalists working not for 
tabloids but for Science magazine, and for a television docu
mentary team, meekly repeated the patently false argument of 
the self-appointed 'cereologists' that it was highly implausible 
that crop circles were all man-made - they imbibed the argu
ment from authority with consummate ease. I learned for the 
first time about the stunning gullibility of the media, and its un
thinking reverence for any voice of self-appointed authority. Put 
an 'ology' after your pseudoscience and you can get journalists 
to be your tame propagandists. I had watched Monty Python's 
Life of Brian, but had not quite taken in how utterly true to life 

it was. 
A television team did the obvious thing- they got a group of 

students to make some crop circles one night and then asked a top 
'cereologist', Terence Meaden, if they were 'genuine' or 'hoaxed' 
- i.e. man-made. He assured them categorically on camera that 

. they could not have been made by people. So they told him the 
circles had been made the night before. The man was pole-axed, 
and left floundering for words. It made great television. Yet even 
then, the programme's producer ended the segment by taking 
the cereologist's side: of course, not ALL crop circles are hoaxes, 

only this one. Ye gods! 
That same summer, two men called Doug Bower and Dave 

Chorley confessed to having started the whole craze in 1978 
after a night at the pub. They gave dates, times, techniques -
plenty of convincing detail. A newspaper commissioned Doug 
and Dave to make one, then asked another top 'cereologist' Pat 

Delgado · d · ' 

h

. , to JU ge 1ts authenticity. Delgado too made a fool of 

1mself b · · · Y msistmg that the crop circle could not possibly be 
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a 'h , oax . So did the bubbl b promptly went on t 
1 

.. e urst? No. The 'cereology' experts 
e evision to . h were talking nons say It was Doug and Dave W o 

m . h ense. (Shades f L ·t.: essia denies h , . 0 z,e of Brian again: the true 
I e s a messtah ) E . n some parts of the · verybody just went on believing· 
th country the "ll d e cereologists ha Y stl o, though I am glad to saY 

d. ve graduall f d pe Ia now says crop . 
1 

Y a ed into obscurity. Even Wiki-
b r ClrC es ar ( e levers are still out th e mostly) man-made. But the true 
me ere. A recent b k 'k are part of a 'deb k. oo argued that people h e 
Gov un mg camp . . h ernment, the CIA th V: . aign perpetrated by the BrittS 
to bra · h ' e atiCan d h · d. mwas the publ" , 'an t e1r allies in mass me 1a 

lC. 

The temptations of superstition 

I have ne f re d ver orgotten that ex . , a Y people are to bel" penence - it taught me just hoW 
expe t , ( Ieve supern l r s or prophets) e atura explanations, to trust 

prefer a ven when th ny explanation to th ey are blatantly phony, to 
to treat a . e mundan d . d ny sceptic as a he . e an obvwus one, an 
agnost · b ret1c to b h . tc to e persuaded b e s outed at rather than an 
ctrcles w Y reason and ·d ere too trivial to lead evi ence. Of course crop 
my po · L to a wh 1 ' mt. ook how easy · t . 0 e new religion but that's 
even with s h. 1 Is to get a su ' . omet mg so banal I h pernatural craze gomg 
Joseph S · h · n t at m mtt and Jesus Ch · oment I understood hoW 
mana d nst and M h 

d

. . g~ to persuade their f ll 
0 

amed and many others 
Ivme mt . o owers th t h er.ventwn (whether the h a t ey had witnessed 

George Stemer, in his book N y a~ or not). The literary critic 
that p 1 ostalgta .r. h eop e are attracted b h . h 1 or t e Absolute argued 

d Y tg er truth h ' 
an can explain everything Th s t at simplify the world 
simplicities of medieval reli~io ey are nostalgic for the doctrinal 

The central theme of the n: . 
man m d l"k ongm of religi · - a e, t e crop circles b 

1 
ons ts that they are 

Th ' ut a so th h ey are much more spontaneo at t ey have evolved. 
later admits. Like technological . us p~enomena than legend 
of l · mnovat10n th se ectton among variants of t . l d ' ey are the result ' na an e . . rror wtthm cultural 
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experiments. And their characteristics are chosen by their times 
and places. They are also glimpses into just how gullible we are 

about prescriptive explanations of the world. 
It's not just in its theology that religion is a top-down 

phenomenon, but in its human organisation too. Religions 
always and everywhere insist upon the argument from auth
ority. You should do this or that because the Pope or the Koran 
or the local priest says you should. For centuries most of the 
world convinced itself that the only reason people act morally is 
because of instruction, that in effect without superstition there 
can be no ethical behaviour. Priests are continually insisting 
that there is a link between observance and outcomes, between 
prayer and good fortune or between sin and illness. In the seven
teenth century, generals like Oliver Cromwell attributed their 
success in battle entirely to divine intervention with just as much 
insistence as had the heroes of the Trojan War. This was not 
always a good strategy. The first-century Chinese Emperor Wang 
Mang fell from power largely because he spent all his efforts 
trying to follow the portents of heaven, rather than the needs of 

people. 
Nor is skyhook thinking confined to 'god' religions. It ani-

mates all sorts of movements that have faith at their heart, from 
Marxism to spiritualism, from astrology to environmentalism. 
The reluctance to accept coincidence lies at the heart of tele
pathy, spiritualism, ghosts and other manifestations of the super
natural. The mystical mentality insists that something caused a 

coincidence; something made things go bump in the night. 
Superstition can be very easily aroused, and not just in people. 

The psychologist B.F. Skinner kept pigeons in a cage where a 
machine produced food at regular intervals. He noticed that 
some of the pigeons seemed to become convinced that whatever 
they had been doing just before the food appeared was the cause 
of t.he food appearing. The pigeons therefore repeated these 
~abtts. One bird turned anti-clockwise. Another thrust its head 
mto a corner. A third tossed its head. Skinner felt that the experi-
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ment' · h mtg t be said to d reckoned there w emonstrate a sort of superstition', and 
H ere many an 1 . . uman beings ar I . a ogtes m human behaviour. 

We are ready to attr 'be p amly highly susceptible to superstition· 
a at, and to b r 0 mammate objects at the droP of h 1 ute agency t . . 

bu'ld' e Ieve that cr 1 h Id 
1 

mgs house gh ysta s ave healing powers, o 
som f osts, certain p 1 ft e oods have m . I eop e are capable of witchcra ' 
watch· agtca health · . mg over us. It m k properties, and somebodY lS 

ntentiOnal stanc b tonary sense for people to have th1s i · a es evolut' 
Stone A v e, ecause it h · h . ge. 10u probabl 

1
. must ave saved lives 10 t e 

m the g Y Ived long 'f 1 rass or every s dd er 1 you treated every rust e 
entia enemy. And . f ~n as suspicious, and made by a pot · 1 u en so d 

natural c · 'd 1 occasiOn 11 h ' k 

d 

omc1 ences for 
1 

a Y t IS led you to mista e 
one Va · rna evolent · · . · nous so-called spmts - well then no harfll 

ev1denc f neuro-theol · ' d 

1

. . e or exactly wh h' ogtsts have claimed to fin 
1es Withi h ere t 1s hy . . . n t e brain, or wh· h peractiVe intention-detector 

some of us tha . anants make it more hyper· active m Ic gene v · 
tent result n m others s f . s. · 0 ar there are few cons1s· 

But the truth · 
why reli i b 1~ we all have it to so d . ~ ous ehef is found . me egree or other which lS 
age of h1sto h' m every p f ' ry, w 1le ration 1 . . art 0 the world and everY 
stance that 1 a sceptiCism . h . eaves Lucretius S . 15 a rare and often lonelY 

(

_erethics. Indeed, the parado'x pfmoza, Voltaire and Dawkins as 
m t e br d o this 1' . 

f 

oa sense of the d . rea Isat10n is that if belief 
o argume t wor ) IS u . re 11 d n . can extinguish it d . mversal, then no amount 

a Y o exist b · ' an m a th · - ut Inside our h d sense therefore, gods 
IS reason ne h ea s rath h b 

1

. ' uro-t eology is er t an outside. For 
e levers who t k h actually rath ath . ' a e t e view that .t er popular among 

etsm, rather than that it mean 1 emphasises the futility of 
s gods are made up. 

Vital delusions 

And the inevitable consequence . h 
when p 1 IS t at, as G K Ch . eop e stop believing in someth. · · esterton said, 
nothmg, they believe in anything It mg, they don't believe in · cannot b . . e a comctdence that 
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the decline in Christian worship in Europe has been accompanied 
by a rise in all sorts of other superstitions and cults, including 

those of Freud, Marx and Gaia. Indeed, before I turn smug and 
mock astrology, telepathy, spiritualism and Elvis worship, I should 
candidly admit that scientists are as prone as any of us to this 
tendency towards belief. I have become steadily less, rather than 
more, confident in my ability to distinguish pseudoscience from 
true science. I am close to certain that astronomy is a science; 
astrology is a pseudoscience. Evolution is science; creationism 
is pseudoscience. Molecular biology is science; homeopathy is 
pseudoscience. Vaccination is science; vaccination scares are 
pseudoscience. Oxygen is science; phlogiston was pseudoscience. 
Chemistry is science; alchemy was pseudoscience. I am also 
pretty sure that the belief that the Earl of Oxford wrote Shake
speare is pseudoscience. So are the beliefs that Elvis is still alive, 
Princess Diana was killed by MIS, JFK was killed by the CIA, 
and 9/11 was an inside job. So are ghosts, UFOs, telepathy, the 
Loch Ness monster, alien abductions and pretty well everything 

to do with the paranormal. 
But more controversially, I also think a lot of what Freud 

said was pseudoscience. As Karl Popper noted in his essay 
'Conjectures and Refutations', the ideas of Marx, Freud and 
Einstein were all, when he was growing up in Vienna, powerfully 
explanatory. But he quickly realised that gathering verifications 
of them was not the way to find out if they were correct. The 
key was whether they were refutable. Whereas Einstein's ideas 
could be falsified by a simple experiment, nothing seemed to faze 
Marxists or Freudians (or the followers of Adler, among whom 
Popper initially numbered himself). Any event seemed adaptable 
to fit the theories of Marx or Freud. It was precisely because 
they always fitted any fact that, in the eyes of their admirers the 
theories were so strong: 'It began to dawn on me that this a;par
ent strength was in fact their weakness.' The giveaway was when 

the th · _eones were refuted by events, and their adherents simply 
explamed away the misfit. In the case of Marx, prediction after 
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In that sense, carbon di . . . ' f climate. oxide emissions are the 'control knob 
0 

This is a huge sub. an increasing b Ject and beyond the scope of this book, but 
num er of s · · · d hat 

this is too t d Cientists tell me they are worne t 
op- own a persp · 'd 1 els are just 

0 
· fl ective - that carbon dioxi e ev 

ne m uence amo . . '1' ' that has no ng many, mcluding 'internal vanabl ttY 
external cau Th ' . . h Judith Curry f h se.. IS explams, these sceptics (sue as 

0 t e Georgia I · · k the failure of th 
1
. nstitute of Technology) thlO , 

e c Imate to war 1 d s predicted. It 1 . m near Y as fast over recent deca es a 
a so explams th f h al a clear relatio h' b e act t at Antarctic ice cores reve 

ns Ip etw 'd as the earth . een temperature and carbon dioxl e 
goes mto and f . f that predicted b h out o Ice ages that is the reverse 

0 

erature up a d ~ t e theory: carbon dioxide levels follow ternp
precede caus:s owdn, rather than precede them. Effects cannot 

' an we now k 1 f · es are caused b h . now a most or sure that 1ce ag 
Y c anges m th h' . d' ·de playing a · . e eart s orbit, with carbon JOXl 

mmor, rem£ . l . a tendency to . 0r~I~g ro e, if any at all. In short, there IS 
over-pnont b b 1 temperature h Ise car on dioxide as a cause of glo a 

' rat er than . h . Simplist' JUSt anot er mfluence among many. 
Ic cause-seek' . h tainly when d b mg Is c aracteristically religious. Cer-

' ou ters mak h f met with . e t e arguments above they are o ten 
a senes of larg l l' . 'deniers' of th e Y re 1g10us arguments: that they are 

e truth that th · . . . it ignores th ' eir position IS morally wrong because 
e needs of · h majority co postenty, or that they should accept t e 
nsensus. But th h l . . h 1 thrust of th E 

1
. h e w o e pomt of sctence, the w o e 

e n Ig tenm . h authority S . . ent, Is t e rejection of arguments frorn 
· Cience satd R · h ance of expe o'b 1~ ard Feynman, is the belief in the ignor-

rts. servat d . ..... hear even . ton an expenment trump scripture. lo 
some sctentist 1 . . . . . that there · l s, at east m the field of chmate, mststlOg 
lS on y one t . f d of relig' . rue VOice o authority, is to be reminde 

ton, not enhght unanim · t 
1 

enment. Besides, there is near scientific 
bed I yon Y that there will be some warming, not that it will 

angerous. 
Another reli · 

t h
. g10us argument that comes up is that, yes, cata-

s rop IC warmi b . . . ng may e unlikely, but tf there ts even a minuscule 
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chance of it, then almost anything we can do, however painful, 
to forestall it will be worthwhile. This is a form of Pascal's 
wager: Blaise Pascal argued that even if God is very unlikely 
to exist, you had better go to church just in case, because if he 
does exist the gain will be infinite, and if he does not the pain 
will have been finite. To me this is a dangerous doctrine, which 
justifies inflicting real pain in the here and now on disadvantaged 
people on the basis of forestalling a distant possibility of doom. 
This was exactly the argument used by eugenicists: the noble 
end justifies cruel means. Besides, Pascal's wager applies to every 
other possible disaster, and it applies just as much to the means 
as to the ends. What if renewable energy rolled out on a grand 
scale proves so environmentally damaging that it does great 
harm? Bio-energy, a policy intended to forestall global warming, 
is already killing hundreds of thousands of people each year by 

putting up the price of food. 
Various dissenting sceptics, from the late Michael Crichton 

to the Nobel-winning physicist lvar Giaever, from former Aus
tralian Prime Minister John Howard to former British Chan
cellor Nigel Lawson, have also drawn analogies with just how 
religious climate-change arguments are becoming. We are told 
that we are sinning (by emitting C02), that we have original 
sin (human greed), which has banished us from Eden (the pre
industrial world), for which we must confess (by condemning 
irresponsible consumerism), atone (by paying carbon taxes), 
repent (insisting that politicians pay lip service to climate-change 
alarm), and seek salvation (sustainability). The wealthy can buy 
indulgences (carbon offsets) so as to keep flying their private 
jets, but none must depart from faith (in carbon dioxide) as set 
out in scripture (the reports of the Intergovernmental Panel on 
Climate Change). It is the duty of all to condemn heretics (the 
'deniers'), venerate saints (Al Gore), heed the prophets (of the 
IPCC). If we do not, then surely Judgement Day will find us out 
(with irreversible tipping points), when we will feel the fires of 
hell (future heatwaves) and experience divine wrath (worsening 
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storms). Fortunate! G d . e 
must make _ I h y, 0 has sent us a sign of the sacnfice w 

ave so · · d 
farm looks lik G I mettmes been struck by the waY a wtil 

e o gotha 
When Rajendra Pach. . . p· 

posedly neut 
1 

~un restgned as chairman of the sll. 
. ra and sctent. fi IP . 15 htS 

restgnation 1 t 1 c CC m February 20 ' 
e ter to the UN d he 

remarkable ad . . Secretary General include t 

h 
mtsston: 'For h . E th t e survival of II . me t e protection of Planet ar . ' 
a spectes and . . . mts more than a m· . sustamabthty of our ecosyste 
tsston. It is m t· . ' I rhe 

words of the left- . Y re tgwn and my dharma. n 
· h wmg French h"l ho Is ighly critical f 

1
. P 1 osopher Pascal Bruckner, W 

I 
o c tmate p 1" 'Th . . h eW 

secu ar religion th . . . 0 tcy, e environment ts t e n 

f 
at IS nsmg · E ·ns o a dis belie · 'm urope especially from the rut 

. vmg world ' H . ' agam, as it had · e wntes that 'The future becomes 
once been in Ch · · · · the 

great category of blackm . , nsttamty and communtsrn, 
I a b . ad. 

m emg at· I 
h 

. Itt e tongu _ · h · k t at cltmate-ch e m-e eek here. I do not really thlll 
ange enthus· . . · 

properties. And tasts constder AI Gore to have drvllle 
yes, there is 1 · . rt some possibility f 

1 
rea sctenttfic evidence to suppo 

1 o a arm B I . ong-standing h · ut am pointing out that there IS a 

f 
uman tradit" b a avoured sci "fi ton to ecome so enthusiastic aboUt 

h 
entt c religi f t e world as t 

1 
' ous or superstitious explanation or 

d
. o c ose you . d h tsagree. We h . r mm and come to hate those w 

0 

h 
ave seen It fa f . ave shown th 

1 
r too o ten to ignore it and sciennsts 

h 
emse ves no b h ' . t e temptation. etter t an the rest of us at resisting 

The weather gods 

~hen southern Engla d . 
wmter of 20l3-l

4 
n expenenced widespread floods in the 

P 
' a local 1" · · arty named D .d . P0 Ittctan in the UK Independence 

avt Stlvest h God's punishm f er was eard to muse that it must be 
ent or the d gay marriage H . country enacting a law that allowe 

. e was nghtl k pretty well ev Y moe ed. But a matter of days later, 

b 
ery normal pol"t' · . laming the fl d 1 tctan, wtth a few exceptions, was 
00 s on man-made climate change, even though 
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there had been no net warming for fifteen years, and there was no 
evidence of significant trends in extreme weather or the wetness 
of British winters and there was plentiful evidence for changes 
in land use and dredging policy as the cause of the flooding. 
Indeed, a study by Southampton University scientists concluded 
that any increase in flooding in Britain was caused by urban 
expansion and population growth, rather than cli~ate c~ange. 
The Met Office agreed that 'there continues to be httle evtdence 
that the recent increase in storminess over the UK is related to 

man-made climate change'. 
In the face of this scientific brick wall, activists tended to fall 

back on vague phrases like 'consistent with'. Floods may _not be 
directly attributable to climate change, but the pattern IS con
sistent with it. This is the language of religion. As Nigel Lawson 

puts it: 

So what? It is also consistent with the theory that it is a 
punishment from the Almighty for our sins (the prevailing 

explanation of extreme weather events throughout most of 
human history). Indeed, it would be helpful if the climate 
scientists would tell us what weather pattern would not be 
consistent with the current climate orthodoxy. If they can
not do so then we would do well to recall the important 

' insight of Karl Popper -that any theory that is incapable of 

falsification cannot be considered scientific. 

So when every storm and flood of recent years, every typhoon, 
hurricane and tornado, every drought and heatwave, every 
blizzard and ice storm is attributed (mostly by politicians rather 
than scientists) to man-made climate change, ignoring all the 
other factors that have contributed- including man-made ones 
such as vegetation changes or changes to land drainage and 
development- what is the difference from the man who blamed 
it on gay marriage? Both are attempts to turn the weather into 

the wages of sin. 
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The hum an tendency to se k . . f he 
weather is as old . e mtentwnal explanations o t 

as time 'E h b governed by so . . · ac natural event is supposed to e 
me mtelhg where deep in ent agent,' wrote David Hume. Sorne· 

h 
our psyches h d t at a thunder ' we ave just never really accepte 

d 
storm does n h rought is not . ot ave an agency behind it, that a 

· . a punishment f • he mtentwnal stanc . or some misdemeanour. Its t 

th 
. e agam. In the old d · h h or e ram gods I h . ays It was Zeus or Je ova 

. · n t e SIXteenth · · r-Ians Wolfgang B h . century It was witches: the hiSt
0 

. e nnger and Ch . . h t orgamsed witch-h . nstian Pfister discovered t a 
untmg and th b · · h s as scapegoats i E e urmng of supposed WitC e 

n urope carr I d b d weather and f ·1 d h e ate neatly with episodes of a 

h 
. ai e arvests d . . t e Little Ice A p unng the chmate cooling known as 

I
. ge. easant co · . f c Imatic chang f mmumties suffering damage rorn 
. e o ten pressed h .. . f Witch-hunts. aut ontles for the organisauon ° 
Even in th . e eighteenth assumed by century any natural disaster was 

f . most people and I . . . . or sm: Leibni ' h . most eaders to be divme retnbuuon 
z s t eodicy d twentieth centu h . emanded it. For a brief lull in the 

. ry t e ration I . JUst weather and b a VIew prevailed that weather was 

bl 
' no ody's f I arne every st aut. But with the new tendencY to 

I II 
. orm and flood . . u IS over and th . on emissions of carbon dioxide, that 

' e Sigh of I' f each other forth re Ie that we can go back to blaming 
th ' e weather is al d' 1 f e extreme we th , most au Ible. The huge appea o 
th · a er meme f at It plays int h' . . 0 recent years comes from the fact 

o t Is diVm .b . The most i e-retn utwn mentality. 

b 
mportant fact b num er of death a out extreme weather is that the 

d 
s caused b fl d rapped by 93 Y oo s, droughts and storms has 

ld 
per cent since th 19 wor populatio . e 20s, despite a trebling of the 

b b 
n. not becaus th h d ut ecause the 

1 
e e weat er has grown less wil , 

word ha . protect ourselve b s grown nch enough to enable us to 
s etter. 

15 

The Evolution of Money 

And trickles of silver and gold, also copper and lead, would stream 
And pool in the earth's hollows. When cooled, men saw the gleam 
Of their glinting colours in the soil, and drawn to what they'd found
The shiny smoothness of the nuggets -pried them from the ground, 
And saw these bore the shapes of the depressions where they lay. 
Then this drove home that they could shape the nuggets in this way
Melting them down and pouring them into any mould they made. 

Lucretius, De Rerum Natura, Book 5, lines 1255-61 

Money is an evolutionary phenomenon. It emerged gradually 
among traders, rather than being created by rulers - despite the 
heads of kings on the coins: those just illustrated the tendency 
of the powerful to insist on monopolies. And there is absolutely 
no reason why money must be a government monopoly. There's 
a story that illustrates this, from the dawn of Britain's Indus
trial Revolution. In the eighteenth century more and more poor 
people started moving to towns and working for wages rather 
than staying in their rural villages and being paid in kind by their 
semi-feudal employers. This presented employers with a new 
problem - a shortage of coins. There were gold guineas in circu
lation for the rich to use, but too few silver crowns or shillings, 
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or copper . . penmes or half e . . m gold in Ch · h p nmes. Silver coins were worth more, 
' mat an at h and shipped east h'l orne, so they tended to be melted doWil 

• w I e the R 1 . · t 
more for most of th . oya Mmt sniffily refused to mm 

d 
e eighteenth ·11 ' s were eterioratin . . century. Existing silver shi mg 

would issue no p g m quahty. As for the Bank of England, it 
B. . aper notes sm 11 h f Irmmgham, unabl a er t an £5. The entrepreneurs 

0 

P 
. e to pay wa . '1 r enmes available d ges m s1 ver, found too few coppe 

abundantly if illeganll resorted to using counterfeits which were 
. a Y sup lied · ' One Birmingham b . p to them m the back streets. 

of the giant Soho kusmessman, Matthew Boulton the owner 

h 
wor s · · ' t e problem by . ' petitiOned Parliament to let him solve 

. grantmg h ' h I coms, but the Ro 
1 

M ' Im t e right to produce new rega 
ya mt wa · · was complacent ab s as Jealous of its monopoly as It 

Another businessmout. the problem, and Boulton was rebuffed. 
'd an m W: 1 Th I ea. After strikin . a es, omas Williams had a better 
t 1· g coms with 1 ' d 
0 c Ip, he tried t · ettered edges that would be har 

N o mterest the R 1 
. 0 re~ponse. So in 

178 7 
he b oya Mi~t in the new designs. 

his mme at Parys · A egan producmg copper coins from 

P
e . b m nglesey H d'd nmes, ut merel , k · e I not pretend they were 

wh· h y to ens' that ld b . IC was legal. The co cou e exchanged for pennies, 
tifully designed d pper tokens were called 'druids'. Beau-
h an smoothl ooded, bearded d 'd Y executed, they had a low relief of a 

h 1 
rui on 0 'd t e etters 'PMC' _ f ne SI e, wreathed in oak leaves with 

a d or Parys M. C ' n around the ed h me ompany - on the other side, 

BEARER ONE PE~~Y~.l~~nd: 'WE PRO~ISE TO PAY TBE 
to fake or clip was th . . at made the coms especially hard 
'On demand in L de wntmg on the outside of the raised rim: 

' on on t· of factories started . ' Iverpool, or Anglesea'. The owners 
sh k paymg their k · · 1 

0
P eepers start d . wor ers m drmds, and loca 
. 1 e acceptmg th . 1' entire y private em m 1eu of pennies. It was an 

currency. 
John Wilkinson a . and growing b . ' n Ironmaster in Staffordshire with a large 

h' usmess, then a k d W'll ' Im to pay hi k s e I 1ams to strike coins for 

f 
s wor force Th · a ter the Wilk' · ese coms were known as Willeys 
mson iro k ' nwor s at New Willey. But Wilkinson's 
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coins were half the weight of Williams's, so his workers soon 
found that tradesmen accepted them as halfpennies, not pennies. 
That they carried an image of the ironmaster Wilkinson's own 

profile caused mockery in London: 

As Iron when 'tis brought in taction, 
Collects the coppers by attraction, 
So thus, in him, was very proper 
To stamp his brazen face on copper. 

Other entrepreneurs followed suit. Soon (in a reversal of 
Gresham's Law that bad money drives out good) the tokens 
had driven out' the counterfeit coins and become a legitimate 
currency, preferred to the sovereign coins and ~ccepted even. in 
distant London. The habit of striking private coms was catchmg 
on. In 1794 sixty-four tradesmen issued coins for the first time. 
By 1797 o;er six hundred tons of tokens were in circulation. 
Private coiners had solved the problem of a shortage of change . 
In effect, as George Selgin - the outstanding hi.stor~an . of this 
curious episode in his book Good Money - puts It, Birmmgham 
businessmen had privatised the penny. Th~ir coi~s were a vast 
improvement on the Royal Mint's rivals. This despite the fact that 
the new coins had been designed from scratch in just a few years, 
and had no legal protection against fraud, unlike t~e Mi~t's coins. 
Unprotected by monopoly privilege, the commercial comers had 
not only to be cost-effective, but to attract the best engravers and 
strikers, and had to design their coins so they would be hard to 
imitate. 'Such concerns,' says Selgin, 'were utterly foreign to the 
denizens of that cluttered cloister that was the old Tower Mint.' 

The Mint had not only refused to produce enough coins to 
service the new industrial economy, it had refused to adopt mod
ern methods. As Selgin observes, 'Nothing better illustrates the 
tenacity with which the Company of Moneyers resisted technical 
innovation than their successful scuttling, over the course of more 
than a century, of repeated attempts to mechanize coinage through 
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the substitution of sere ' The · . w or roller presses for shears and haJI1Il1ers. 
pnvate comers no k h w Boulton had I w too a step too far. In 1797 Matt e 

at ast won th · h · s with steam-p d e ng t to strike regal copper penJlle 
owere presses t d . . hat 

gave them the' . k - 0 a esign with a raised nrn t 

b 
Ir me name of ' h 804 he 

egan strikin .
1 

. cartw eels'. But when in 1 
g SI ver coms ( h · h dollars as Engl' h fi . or rat er re-striking silver SpaJllS 

IS ve-shilli · ~f t 
eventually awok d . ng coms), the slumbering Royal tn 
its monopoly It ed, an stured Parliament into action to defend 

. · a opted Boult ' h · b ck comage contra t on s met ods, lobbied to wm a . 
was that an a c. s, and gradually regained its monopoly. So Jt 

ncient and hid b d . . d not by directi b e oun mstitution was modernise ' 
on, ut by com . . 

Private tok . petitiOn. 
en coms had 1 h bad harvests_ . one ast hurrah in 1809-10, w en 
necessitating . . ent through Na 

1 
, Imports of grain from the Contm-

- and the costl pdo eon s blockade, paid for with gold and silver 

h 
Y emands of th p · e s ortage of s'l . e enmsular War caused an acut 

I ver coms in th B . . h 1 
entrepreneurs a d h ' . e ntis Isles. Once again, rneta 

I
. n ' t IS time b k h'l mg and sixp ' an ers began striking silver s 1 -

. ence tokens 11 . . . 
the politicians . h . as we as copper penmes. This nrne 

b 
' Wit their usu I f 1 o jected, and b 

18 
. a pre erence for crony monopo y, 

The result w y 1: pnvate token coins were banned by laW· 
as a predictable h . was not ready f s ortage of coins, because the Mmt 

.,.. or several y . 
10 fill the va ears to produce enough regal coJilS· 
. cuum, counte f . . Circulating ag . A r eit coms and French coins began 

h 
am. n empl . . 6 ad to make d . oyer Wishmg to pay wages in 181 

o With a · coppers, mayb f mixture of old bank tokens, Boulton 
e a ew worn d . d d h sous or Spanish d II rm s an Willeys, some Frenc 

'Such were th 
1
° ars, .or counterfeit coins. Selgin concludes: 

P 
. e a ternatives t . . h arhament in 't bl' . 0 commercial money for whiC 

' I s md Im · petuosity, had cleared the way.' 

The Scottish experiment 

There is an even from no th f more persuasive example of monetary evolution 
r 0 the Scottish border. Between 1 716 and 1844 
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Scotland experienced unparalleled monetary stability, pioneering 
financial innovation and rapid economic growth as it caught up 
with England. It had a self-regulating monetary system, which 
worked as well as any other monetary system at any other time 
or place. Indeed, it was so popular that Scots rushed to praise 
and defend their banks - a phenomenon largely unheard of in 

history. 
Under the Act of Union in 1707, the Scots dropped their cur-

rency- the 'pound Scots'- in favour of the English pound. At first 
there continued to be a monopoly central bank with the power 
to issue currency: the Bank of Scotland, founded in 1695, the 
year after the Bank of England. But later, Parliament in London, 
concerned at Jacobite influence in the Bank of Scotland after the 
Old Pretender's revolt of 1715, gave its rival, a private institution 
called the Royal Bank, the right to issue currency. Initially there 
was war between the two banks - each hoarding the other's 
notes, then presenting them in large amounts to trouble the 
issuer. Peace then broke out, and the two rival banks eventually 
agreed to accept each other's notes and exchange them regularly. 
They were later joined by other note-issuing banks, including the 
Clydesdale, the Union Bank of Scotland, the North of Scotland 
Bank, the Commercial Bank of Scotland, the British Linen Bank 
and many more. In other words, the value of a particular piece of 
paper money depended on the fragile reputation of one of these 
private companies, none of which had monopoly power. Surely 

this was a recipe for disaster? 
Quite the reverse. Each of the issuing banks remained keen 

to have its rivals accept its notes, so took a cautious and sensible 
approach to lending. The notes were exchanged twice a week, 
so any doubts about bad lending decisions would be quickly 
revealed if the exchange system broke down. The system was self
regulating through competition. Banknotes grew more popular, 
not less, and soon Scotsmen preferred them to gold guineas: 
more convenient and just as trustworthy. The country came 
to depend on paper money more than any other. The Scottish 
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banking s ystem proved ffi . . I It required onl 
1
. e Cient, mnovative, stable and ca Jll· 

Y s Im pr · t and introduc d eciOus-metal margins of 1-2 per cen.' 
e numerous n f h dtt account branch b k ' ew eatures such as the cas -ere 

' an mg d . rke 
in England th b k . an mterest on small deposits. On 

1 

' e an s Issued . d or even less - and convement notes of one poun 

b 
some even h If as 

eing worth ten h'll' accepted pound notes torn in a 
s I mgs (' h If 

Scottish b k . 1.e. a a pound). 
an s sailed f f h 1745 Young ·p com ortably through the crisis o t e 

retender's b 11· · h society was t re e IOn, when the rest of ScotttS 
orn asunder . h a century the ' Wit out financial discomfort. For over 
system thriv d Th f ·t ures in Scotia d . e · ere were half as many bank at -
n as tn En 1 d · full. Just £32 OOO g an ' and they all paid their losses 

10 

' was lost · b k . . · · d whereas in En 
1 

d m an failures dunng thts perto ' 
. g an as mu h h · a smgle year. 0 h. h c as t at was sometimes lost tn 

in 1772 sho;ed hig -profile failure, of the aptly named Ayr Bank 
' e ow the Th Ayr Bank's agg . system of self-regulation worked. e 

ressive lendi . h had avoided ent 
1
. ng was distrusted by its rivals, sot eY 

b 
ang mg the 1 · . k orrowed fro L mse ves With 1t. Instead the Ayr Ban 

m ondon b k · d It went bust b an s, mcluding the Bank of Englan · 
. ecause of a s . which took d enes of bank runs starting in London, 

own more th Because it had b . an twenty prominent banking houses. 

A 
een a VOid d b h h yr Bank's fail e Y t e main Scottish banks, t e 

ure took onl f . . The main issui b Y a ew local Scottish banks with tt. 
banks during thng ~n.ks acted as lenders of last resort to smaller 

e CriSIS wh' h whole system f ' IC not only saved them but gave the 
uture credibT . creditors eventuall . I Ity. Even the Ayr Bank paid off ttS 

y, With the massive sum of £663,397. * 

* The 1772 fi . . nanclal crisis led , d' cause 1t drew large a m lrectly to the American Revolution both be-
b . mounts of ld . ' ecause It caused th E . go out of Amenca to repay debts in London and 
t e ast Ind1a c o recover its positl'o h ompany to default on a Bank of England loan; 
· d n, t e com It umped in the col . pany sought to sell its warehoused tea which 

omes w'th h I ' to enforce the com , ' 1 e P from the government's Tea Act of 1773 

P 
panys monop I I . arty. American lib 0 Y on tea sa es. Th1s led to the Boston Tea 

. erty, and the g h' ki h I d h . . . opportumty bottom- f reat t m ng t at e tot e Constitution, got 1tS 
up rom a financial and commercial crisis, in other words. 
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Malachi Malagrowther to the rescue 

As the 1772 financial crisis demonstrated, England during this 
period was plagued by frequent bank failures and credit crises, 
despite having a monopoly issuer of currency, the Bank of Eng
land, with lender-of-last-resort responsibilities. Yet, instead 
of looking across the border with the intention of emulation, 
politicians kept trying to make the Scottish system more like 
the English one. In 1765 the Scottish banks were banned from 
issuing small notes worth less than £1, despite there being no 
evidence that they caused any trouble. In 1826, following yet 
another severe English banking crisis, although no Scottish bank 
had failed, the Chancellor of the Exchequer Robert Peel tried 
to ban the issuance of Scottish notes worth less than £5. He (or 
rather the jealous Bank of England) was disturbed that these 

notes were circulating in parts of northern England. 
Peel was seen off by an unlikely opponent. The great Scottish 

poet and novelist Sir Walter Scott, writing under the pseudonym 
'Malachi Malagrowther', inveighed against Peel's attempt at 
nationalisation of Scotland's monetary system. He called it 'this 
violent experiment on our circulation -demanded by no party in 
Scotland- nay, forced upon us against the consent of all who can 
render a reason, fraught with such deep ruin if it miscarry, and 
holding forth no prospect whatever of good even should it prove 
successful'. Since the Act of Union only allowed a change for the 
'utility to the subjects of Scotland', Peel was forced to appoint 
two parliamentary inquiries, which found nothing wrong with 
the Scottish banking system. It was 'a system admirably calcu
lated to economise the use of Capital to excite and cherish a 
spirit of useful Enterprise, and even to promote the moral habits 
of the people, by the direct inducements which it holds out to the 
maintenance of a character for industry, integrity and prudence'. 

In 1844 Peel, by now Prime Minister, tried again, and this 
time he managed effectively to buy the support of the chief Scot
tish banks by offering them a comfortable cartel in exchange for 
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regulation by the Bank f E 1 ost immediat U d 0 ngland. The consequence was a Ill 1 
e. n er the m 11 h f tra ba k · . ora Y azardous umbrella o a cen 

n ' trresponstble bank· 1847 Scotland's b k . mg appeared in Scotland. By d' 
lend· dan s were mdeed 'fraught with ruin' because of ba 

mg an need d b T had indeed , . e . at mg out by the Bank of England. Peel's act 
mtscarned' and h was 

absolutely ri h ' was suspended. Malagrowt er 
g t. 

Financial st b "1. . a 1 tty Without central banks 

If Scotland is not t century Swed h 0d your taste, try Sweden. In the nineteenth 
en a a free b k · b ks 

competed to iss h . an mg system, in which an 
ue t etr ow f h. 

system: 'Dur· h n paper currencies. The effect o t !S 
. . mg t e seventy f · . · le 

blll-1ssuing bank failed n .years o 1ts extstence, not a slOg 
had to shut its · d ' 0 bill-owner lost a krona, and no bank 

wm ows for . d by 
Johan Norberg cit" p even a smgle day,' as recounte 

' mg er Hortlund 
Or Canada in the 1930s W . . . 

the Great Depres . . · hich advanced economy survtved 
s1on m the b h 1 

in its banking syste ;> Th est~ ape and had the least troub e 
m. e one w h Or indeed the un·t d S lt no central bank: Canada. 

1 e tates A · rency throughout th . · mencan state banks issued cur-
e nmeteenth · ·1 

War the federal go century, but during the CJVI 

f 
vernment tried t . . 

ederally chartered b k 0 ra1se funds by alloW!Og 
. an s, so long h 

Wlth government bonds w· h . as t ey backed their issuance 
· It d1sa · · h 

government hit the state b k . ppomtmgly few takers, t e 
. an s With a 10 

standmg banknotes eff . 
1 

per cent tax on out-
' ect1ve y kill" . 

government paid down it d b . mg the1r role. When the 
s e t m the 1880 . 

provision caused the nu b f s, the bond-secuntY m er o note · · 1 
banks to fall. The obviou s m Issue from nationa 

s answer: to free th b 
as required based on their asset ' d 1 e anks to issue noteS san etthe k 
as happened in Canada w bl k d mar et regulate thern, ' as oc e by Willia . 
the populist Democrat. He frustrated m Jenmngs Bryan, · 1 b every attempt to free the 
nauona anks, and President Grover Cl 1 , 

l h 

eve and s attempts to 
repea t e 10 per cent tax on state banks B . . · ryan contmued h1s 
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crusade against the asset currency into the first decades of the 
twentieth century, and eventually reformers turned instead to 
the idea of a central bank with exclusive powers to issue notes. 
So Bryan's long resistance to what he called the monopoly of the 
banks led directly to the creation in 1913 of a true monopoly 
of one bank, the Federal Reserve. Nassim Taleb points out that 
when Ron Paul, as the libertarian presidential candidate, called 
for the abolition of the Fed, he was called a crank; but had he 
called for the setting up of a monopoly with the power to price 
any other commodity than money, he would have been called a 

crank for that. 
In short, there is no question that a country can run a stable 

paper currency without a gold standard, a central bank, a lender 
of last resort, or much regulation; and not only avoid disaster, 
but perform well. Bottom-up monetary systems- known as free 
banking - have a far better track record than top-down ones. 
Walter Bagehot, the great nineteenth-century theorist of central 
banking, admitted as much. In his influential book Lombard 
Street, he effectively conceded that the only reason a central bank 
needed to be a lender of last resort was because of the instability 

introduced by the existence of a central bank. 
The history of central banking bears this out. The Bank of 

England was created in 1694. By 1720 Britain was in its most 
desperate financial crisis, the South Sea Bubble, a speculative 
fraud based around persuading people to swap government debt 
for shares in a trading company that never traded. Rather than 
take away the punchbowl as the party got going, the Bank of 
England enthusiastically tried to join in, by submitting a rival bid 

to take over the national debt and issue shares. 
From 1718, John Blunt, the South Sea Company's main mover, 

had himself modelled its strategy- which consisted of little more 
than ramping up the share price and living high on the hog on 
investors' money - on a similar French scheme. The monopoly 
French government bank, the Banque Royale, created by the 
Scottish murderer, gambler and brilliant entrepreneur John Law, 
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The China price 

Surely, though, the great financial crisis that began in 2008 was 
caused by too little regulation, and too much greed? So at least 
goes the conventional wisdom. The repeal of the Glass-Steagall 
Act (which separated banking and securities trading) in 1999 was 
the culmination of a decade of financial deregulation, according 
to this view. Like so much conventional wisdom, this is almost 

wholly wrong. 
As the author George Gilder comments, in the run-up to 

the crisis, 'every large institution was thronged with examiners, 
overseers, supervisors, inspectors, monitors, compliance officers 
and a menagerie of other regulatory constabulary'. These in
variably gave the institutions a clean bill of health right up till 
the moment they declared them in need of bail-out. The Inde
pendent National Mortgage Corporation, which collapsed in 
2008, costing $11 billion to the FDIC plus losses to depositors 
and creditors, had hosted up to forty government examiners on 
site, all of whom gave Indymac high ratings. AIG, whose credit 
default swaps almost killed the world economy the same year, 
had been, in Gilder's words, 'supervised and pettifogged by 
federal, state, local, and global beadles galore, in fifty states and 
more than a hundred countries'. My own experience as chair
man of a bank was of endless reassurance from intrusive and 
detailed regulation right up till the point when it all went wrong. 
Far from warning of the crisis to come, regulators did the very 
opposite, and gave false reassurance or emphasised the wrong 

risks. 
Indeed, the problem is worse than that. The crisis of 2008 

was triggered to a large extent by a top-down interference in 
something that should have been a bottom-up system: credit. 
Greed, incompetence, fraud and error were in abundant supply, 
but they always are. A plethora of regulations encouraged and 

rewarded them. 
Consider the ingredients of the crisis. Like almost all financial 
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the dot-com bust was the single biggest cause of the housing 
bubble that followed. The Greenspan Put, they called it. 

But third, and crucially, there was active, official encourage
ment of irresponsible lending. American politicians not only 
allowed banks to lend this cheap money to people with no 
deposits and little or no capacity to repay; they not only en

couraged it; they actively mandated it by law. 

How much was Fannie's fault? 

The seeds were sown in 1938, when the Roosevelt adminis
tration founded the Federal National Mortgage Association, 
better known as 'Fannie Mae', as a government programme to 
provide mortgages to moderate-income people whom the banks 
would not touch. The purpose was to stimulate house-building, 
even though the housing market had already recovered by the 
time Fannie Mae got going. It operated by buying home loans 
from banks for cash, thus running the risk of inducing the banks 
to offer loans whose creditworthiness they did not worry about. 
And because Fannie Mae had the credit of the US government 
behind it, default was no skin off its own nose either. In effect 
Fannie Mae simply took a fee for giving a government guarantee 
to a loan, at taxpayer's expense- nice work if you can get it. 

In the 1960s President Lyndon Johnson half-'privatised' 

Fannie Mae as a 'government-sponsored enterprise' (GSE). It 

was joined in 1970 by its junior brother the Federal Home Loan 
Mortgage Corporation, known as 'Freddie Mac', but both were 
left with an implicit government guarantee, which kept their 
borrowing costs down. This took the form of a line of credit to 
the Treasury, which everybody knew to be potentially unlimited 
if necessary. That is to say, the markets assumed that if Fannie or 
Freddie got into trouble, the taxpayer would bail them out (as 
indeed she did). In effect the upside was now private, the down
side public. Says David Stockman, 'The GSEs were actually dan
gerous and unstable freaks of economic nature, hiding behind 
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poor credit histories of less than a year. Fannie and Freddie were 
to use their privileged ability to borrow in the capital markets 
because of the implicit government guarantee. ACORN drafted 
the key part of the legislation for the House banking committee 

chairman. 
The Clinton administration effectively made the mandates 

into a quota system, insisting that 30 per cent of all loans bought 
by Fannie Mae and Freddie Mac must be to low- and moderate
income borrowers. But thus far the quotas only affected one
quarter of the lending industry. In July 1994 ACORN met 

. President Clinton and persuaded him to extend the low-income 
lending mandates to non-banks, by insisting that lending criteria 
not discriminate on the basis of race, even as an accidental by
product of discriminating on the basis of credit risk. Clinton 
announced the new policy in June 1995, with ACORN as guests 

at the ceremony. 
In 1999 the administration raised the low-income quota to 

50 per cent, and the share to those on very low incomes to 20 per 
cent, and began to get serious about enforcing these targets. It also 
started offering subsidies to reduce down-payments as part of 
its 'national home-ownership strategy', a sure way of driving up 
house prices. Fannie and Freddie, reported the New York Times, 
were 'under increasing pressure from the Clinton administration 
to expand mortgage loans among low and moderate income 
people'. This was done specifically so as to 'increase the number 
of minority and low income home owners' with mortgages. 

In short, the explosion in sub-prime lending was a thoroughly 
top-down, political project, mandated by Congress, implemented 
by government-sponsored enterprises, enforced by the law, en
couraged by the president and monitored by pressure groups. 
Remember this when you hear people blame the free market for 
the excesses of the sub-prime bubble. It is simply a myth that the 
problem came from deregulation. There was a progressive and 
enormous increase in regulation during the period in question. 
The (second) Bush administration, for example, added regu-
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enough good loans to meet the quota even before this, so they 
had relaxed their underwriting criteria and started accepting 
more and more sub-prime loans. This exposure to sub-prime 
had remained concealed from the market, because none of these 
loans was called sub-prime: the GSE term for them was 'Alt-A' 
loans, but the difference is purely semantic. So the failure to 
report this vast lake of sub-prime loans itself contributed to the 
worsening of the crisis. I remember all too well the attitude of 
most people in the market at the time: 'Sure, there's some dis
gracefully irresponsible lending out there, but it's only a small 
part of the market.' If only. Fannie and Freddie not only funded 
much of the mis-investment in residential real estate, writes the 
banker John Allison in his book The Financial Crisis and the Free 
Market Cure, they also 'provided materially misleading infor
mation that contributed to errors by other market participants'. 

In 2005-07, fully 40 per cent of loans bought by Fannie and 
Freddie were sub-prime or Alt-A. While house prices were in
creasing all seemed rosy, especially when new home owners 
found there was no interest payable for several years, and espe
cially when the price rises allowed defaults to be turned into 
extra borrowing through refinancing. But eventually defaults 
began to snowball. 

The full extent of GSEs' sub-prime loans only emerged after 
they went bankrupt and were put into a Treasury Department 
conservatorship in 2008. By the time they became insolvent 
that year (shortly after Paul Krugman had said they were not in 
trouble, worries about them were overblown and they had no 
sub-prime loans), Fannie and Freddie were holding more than 
two-thirds of all sub-prime loans, or $2 trillion worth. Nearly 
three-quarters of new loans passed through their hands that year. 

I have dwelt on the story of Fannie, Freddie and the Clinton 
and Bush administrations to drive home the point that while the 
surplus savings to create the housing bubble came from China, 
and the low interest rates to encourage borrowing came from the 
Fed, the incentive to lend irresponsibly to sub-prime borrowers 
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benefited those closest to the source first. Frisby argues that the 
process of money creation by an expansionary government 
effectively redistributes money from the poor to the rich. 'This ~s 
not the free market at work, but a gross, unintended economic 
distortion caused by the colo'ssal government intervention.' 

The strange obsession that politicians have with determin~ng 
the price of one currency in terms of another, rather than lettmg 
such a price emerge, has always baffled me. Britain, in particular, 
has a long history of crises caused by the mispricing of exchange 
rates. In 1925, Winston Churchill, as Chancellor of the Exchequer, 
took Britain back onto the gold standard at the wrong price, 
precipitating a recession. In 1967, James Callaghan resisted too 
long before devaluing the pound. In 1992, Norman Lamont tried 
to cling to a fixed rate of exchange with the deutschemark. And 
of course, in 1999 the European Union devised a painful trap in 
the form of a common currency, which delivered unemployment, 
deep recession and debt to the countries of southern Europe. 
What's with this obsession? Why can we not learn that prices 
cannot be fixed correctly by politicians? We do not set the price 
of toothpaste centrally, so why do we set the price of money 
so? Frisby again: 'This system of money and finance is not an 
unregulated free market, but protected crony capitalism. It is 
immoral, deeply unfair and highly perilous. It is exploited by 
rent-seekers.' 

It is vital that the government's monopoly on the creation of 
money be broken. If, as US Congressman Ron Paul has argued, 
government is so sure that its own money is the best money, it 
should not fear competition: 'In a free market, the government's 
fiat dollar should compete with alternate currencies for the 
benefit of American consumers, savers and investors.' Having 
the right to opt out of the Bank of England's monopoly, says the 
British MP Douglas Carswell, 'might encourage it to stop taking 
liberties with our currency'. 

Today, new forms of self-organising money are continually 
being born: air miles, mobile-phone credits, bitcoins. Will they 
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for the commodity used as money can suddenly create a money 
shortage. When the Royal Navy started sheathing its hulls in 
copper, the price of copper rose to the point where people started 
melting down pennies for their more valuable copper content. 

'Fiat' money, made of paper, say, avoids these problems, but 
since the only check on supply is the state's promise not to print 
money at whim, and since that promise has been broken not just 
once but repeatedly throughout history by states doing just that 
in order to reduce their debts, the search for a way to write rules 
of monetary policy that will not be broken continues. As the 
monetary economist George Selgin and colleagues have argued, 
on any objective measure, the first century of the US Federal 
Reserve's existence has been a failure. Not only has there been 
incontinent inflation since 1913, the year the Fed came into exis
tence (8 per cent in the preceding 120 years, 2,300 per cent in 
the succeeding hundred years), but there has been devastating 
deflation too, and more banking panics, more financial volatility, 
longer and deeper recessions. Even the Fed's response to the crisis 
of 2008 has come under severe criticism, as it effectively bailed 
out bad assets while doing little to help solvent institutions with 
needed liquidity - the reverse of Walter Bagehot's lender-of
last-resort recommendation. Some think that the Fed turned a 
relatively modest economic recession caused by deflating house 
prices into a Great Recession by this bungled response. All in all, 
it is possible that future generations will conclude that the Fed 
has been to the economy as bleeding was to eighteenth-century 
medicine: worse than useless, but none dared say so. Wise men no 
more know how to centrally plan a monetary system than they 
know how to centrally plan factories, hospitals and railways. 

An alternative monetary approach would be to find a form 
of 'synthetic commodity' money that would have no other use, 
so was not suddenly in demand elsewhere, but would have an 
immovable scarcity factor, so could be counted on to retain its 
valu~. Printing paper money but then ostentatiously destroying 
the hthograph, it used to be argued in the pre-computer days, 
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would to sorne d . . ·1 r vein, in 
. egree serve thts purpose. In a Simi a . d Iraq m the 1980 S dd pnnte 

. . . s a arn Hussein issued dinar notes .-vl r: 
m Bntam and d . Gulf wa' 

. engrave In Switzerland. After the first d 
sanctions cut hirn ff f He starte 

. . 
0 

rorn the supply of his currency. . . g Pnntmg rnoney in I b terfemn 
raq, ut the quality was poor, coun _ Was easy and the . . . J-IoW 

quantity was too high causing mflatwn. ever, the Swiss-rn d d. ' . d began 
t d. . a e mars remained in circulatiOn, an e 
bo. IVerge In value from the local ones. Since there were no .rnolrd 
emg rnade peopl h d h y he 

h · ' e saw t ern as a store of value an t e t etr value against the d II 
A o ar. 

nd then carne b · t . encies, 
d h . 

1 
cams. The implications of crypto-curr d an t e1r recent ev 1 · 11 beyon h b. 

0 
Ution, are profound· they go we t e su Ject of rno Th . ' evo-

1 · f ney. ey give us a glimpse of the future Utton o the internet itself. 

16 

The Evolution of the Internet 

Nothing can be made from nothing - once we see that's so, 
Already we are on the way to what we want to know: 

What can things be fashioned from? And how is it without 

The machinations of the gods, all things can come about? 

Lucretius, De Rerum Natura, Book 1, lines 164-7 

The internet has no centre and no hierarchy. All the computers 
that use it are equal - 'peers' in a network. As Steven Berlin 
Johnson remarks, the internet is not even a bottorn-up system, 
for the existence of a bottom implies a top. And nobody planned 
it. Though it is the sum- the multiple, actually- of many indivi
dually deliberate projects, the internet as a whole has emerged 
in my lifetime, undesigned, unexpected, unpredicted. Nobody 
foresaw blogs, social networks, even search engines, in advance, 
let alone the particular forms they took. Nobody is in charge. 
Yet for all its messiness, the internet is not chaotic. It is ordered, 
complex and patterned. It is a living example, before our eyes, of 
the phenomenon of evolutionary emergence - of complexity and 
order spontaneously created in a decentralised fashion without 
a designer. 

It is worth recalling just how pessimistic most people were 
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d · h t entieth century. about communication technology unng t e w d 

1 . · h f of radio an te e-George Orwell saw bramwashmg as t e ~ture . . Ha ek 
vision. In his book The Constitution of Lzberty, Fnednch. h Yh 
thought we were 'only at the thres o o an ag h ld f e in whtc t e 

. . . . . · d 1 likely to grow technological posstbthttes of mm contro are 

rapidly'. . when the 
Indeed in the early part of the twentieth century, 

' h I . d"o and films, only mass-communication tee no ogtes were ra 1 h 
power shifted towards tota 1tanans m s 1or o · l. · · 1 t rder These tee -

· b · b d t f om one to many. nologies were smted to emg roa cas r . 
Christopher Kedzie of Harvard points out that dictators hke com-
munication technologies that have very ew ongma . f · · tors and very 

h 1 · l"k the telephone many recipients. Many-to-many tee no ogtes, 1 e d 

and the internet, have undermined rather than strengthene 

. ·d h · East Germany dictatorial government. It 1s no acct ent t at m . . 
in 1988 52 per cent of households owne a co ou h d 1 r televtswn, 

' h F d ubt that t e while just 4 per cent owned a telep one. ew can o 
internet is a force for liberty of the individual. h 

There is a long and sterile argument to be had about w ? 
deserves credit for inventing the internet - government or .p~l
vate industry. Barack Obama is in no doubt that, as he put lt m 
a speech in 2012 'The Internet 1 n t get mven e d.d ' · t d on its own. 

' ' H s referring to Government research created the Internet. e wa 
the fact that the decentralised network we know today began 
life as the Arpanet, a project funded by the Pentagon, and tha; 
relied on an idea called packet switching, dreamt up by Pau 
Baran at the RAND Corporation, whose mottve was c re Y .

11 
. h. fl to 

make somethmg that could surviVe a Soviet rst stn · · · fi "ke and sn 
. 1" H e the de-transmit messages to missile bases to reta tate. enc 

centralised nature of the network. 

That's nonsense, say others. The internet is more than package; 
· h" · · 11 sorts o swttc mg. It requires computers, commumcatwns, a 

software and other protocols, many of whtc t e gover . h h nment-
funded research projects would have bought from private 
prise. Anyway, if you really want to see the Arpanet as 
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of the internet, please explain why the government sat on i~ for 

thirty years and did almost nothing with it until it was e.f~ecttvely 
privatised in the 1990s, with explosive results. Indeed, Its worse 
than that. Until1989 the government actually prohibited the use 
of the Arpanet for private or commercial purposes. A handbook 
for users of the Arpanet at MIT in the 1980s reminded them 

that 'sending electronic messages over the ARPAnet for com

mercial profit or political purposes is both antisocial and illegal'. 
The internet revolution might have happened ten years earlier 
if academics had not been dependent on a government network 
antipathetic to commercial use. 

Well, then, perhaps we should forget about who was fund
ing the work, and at least give credit to the individuals without 
whom the internet would never have happened. Paul Baran was 
first with the notion of packet switching, Vint Cerf invented the 
TCPIIP protocols that proved crucial to allowing different pro
grams to run on the internet, and Sir Tim Berners Lee developed 
the worldwide web. Yet there is a problem here, too. Can any
body really think that these things - or their equivalents - would 

not have come into existence in the 1990s if these undoubtedly 
brilliant men had never been born? Given all we know about 
the ubiquitous phenomenon of simultaneous invention, and the 
inevitability of the next step in innovation once a technology is 
ripe (see Chapter 7), it is inconceivable that the twentieth century 
would have ended without a general, open means of connecting 
computers to each other so that people could see what was on 
other nodes than their own hard drive. Indeed, the notion of 
packet switching- and even the name we now use for it- occurred 
independently to a Welshman named Donald Davies just a short 
time after Baran stumbled on it. Vint Cerf shares the credit for 
TCPIIP with Bob Kahn. So, while we should honour individuals 
for their contributions, we should not really think that they made 

something come into existence that would not have otherwise. 
The names would be different, and some of the procedures too, 
but an alternative internet would exist today whoever had lived. 
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about co · · · h centurY· mmunication technology during the twentiet l _ 
George Orw 11 b · d' and tee 
. . e saw ramwashing as the future of ra 10 k 

VISton. In his book The Constitution of Liberty, Friedrich 1-!a~e 
thought we Were 'only at the threshold of an age in which 
technological possibilities of mind control are likely to groW rapidly' . 

I d d · h h n the n ee ' 
10 

t e early part of the twentieth century, w e 
only mass · . . d films, 

. -communicatiOn technologies were radiO an h-
power shifted towards totalitarians in short order. These tee 
nologies were · d b . to manY· 

SUite to emg broadcast from one 
Christophe K d · f l'ke com-

r e Zie o Harvard points out that dictators I 
munication te h 1 · h . . nd verY 

c no ogies t at have very few ongmators a 
many recipient M . 'k h t lephone · s. any-to-many technologies h e t e e d 
and the intern t h . ' gthene 

. e, ave undermmed rather than stren 
dictatorial gov . . G rmanY 
. ernment. It Is no accident that m East e 
In 1988 52 1 ·sion, . . ' per cent of households owned a colour te evi 
whtle JUst 4 p d b that the . er cent owned a telephone. Few can ou t Internet is a fo f l'b 

rce or I erty of the individual. 
There is a 1 d . d b t who 

ong an stenle argument to be ha a ou . deserves credit f · . r pn-
. or mventmg the internet - government 0 . 

vate Industry. Barack Obama is in no doubt that as he put it Ill 
a speech in 2012 'Th I ' · own. 
G ' e nternet didn't get invented on Its overnment h £ · g to 

researc created the Internet.' He was re ernn 
the fact that th d . d began l.f e ecentrahsed network we know to ay 
I e as the Arp . d that 
1. d anet, a proJect funded by the Pentagon, an 

1 
re Ie on an id ll d b Pau B ea ca e packet switching dreamt up Y 

aran at the RAND ' h ' fly to 
Corporation whose motive was c Ie make something th 1 ' 'k d still 

. at cou d survive a Soviet first stn e an transmit messag . . he de-
. es to missile bases to retaliate. Hence t centralised nature of th k 

e networ 
That's nonsense h · h ckage
. . , say ot ers. The internet is more t an pa f SWitchmg. It requ · . . 11 rts o 

Ires computers, commumcatwns, a so 
software and other protocols, many of which the government-
funded research projects Would have bought from private e~t~r
pnse. Anyway, if You really want to see the Arpanet as the ongill 
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of the internet, please explain why the govern~ent sat on i~ for 
thirty years and did almost nothing with it until It was e.f~ectively 
privatised in the 1990s, with explosive results. Indeed, Its worse 
than that. Until1989 the government actually prohibited the use 
of the Arpanet for private or commercial purposes. ~ handbook 
for users of the Arpanet at MIT in the 1980s remmded them 
that 'sending electronic messages over the ARPAnet for com

mercial profit or political purposes is both antisocial and illeg~l'. 
The internet revolution might have happened ten years earher 
if academics had not been dependent on a government network 
antipathetic to commercial use. 

Well, then, perhaps we should forget about who was fund
ing the work, and at least give credit to the individuals without 
whom the internet would never have happened. Paul Baran was 
first with the notion of packet switching, Vint Cerf invented the 
TCP/IP protocols that proved crucial to allowing different pro
grams to run on the internet, and Sir Tim Berners Lee developed 
the worldwide web. Yet there is a problem here, too. Can any
body really think that these things - or their equivalents - would 
not have come into existence in the 1990s if these undoubtedly 
brilliant men had never been born? Given all we know about 
the ubiquitous phenomenon of simultaneous invention, and the 
inevitability of the next step in innovation once a technology is 
ripe (see Chapter 7), it is inconceivable that the twentieth century 
would have ended without a general, open means of connecting 
computers to each other so that people could see what was on 
other nodes than their own hard drive. Indeed, the notion of 
packet switching- and even the name we now use for it- occurred 
independently to a Welshman named Donald Davies just a short 
time after Baran stumbled on it. Vint Cerf shares the credit for 
TCPIIP with Bob Kahn. So, while we should honour individuals 
for their contributions, we should not really think that they made 
something come into existence that would not have otherwise. 
The names would be different, and some of the procedures too 
but an alternative internet would exist today whoever had lived.' 
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The true origin of the . . . 
duals, nor in pr· Internet does not lie in brilliant indtvt· 
1' IVate compa . tes, as Steven Bert· J h ntes, nor in government funding. It 

In o nson h source, peer-to-peer . as argued persuasively, in open· 
California-comm nk~tworkmg of an almost hippie sixties· 

une md 'L"k , 
nologies that have · I e many of the bedrock tech· 

come to defi h . . created by- and c . ne t e digital age the internet was 
of . . ontmues to be h , scientists and s aped by- decentralised groups 
fe programmers d h w entrepreneurs) f 

1 
an obbyists (and more than a 

labor with the ent· ree y sharing the fruits of their intellectual 
b Ire world ' Th ecause they wanted · ese were people collaborating 
with little or no int II to, not because they were paid to, and 
coli b . e ectual pro . . a orattve netw k perty m their ideas. Open-source 
of d or s created h · co e on which th . a uge proportion of the hnes 
int e Internet d d h ernet, but smart h epen s today- and not just t e 
op · P ones stock k Th eratmg system f h ' mar ets and aeroplanes. e 
o h o t e comp t I d n t e UNIX op . u er am writing this on is base 
collaboration buteratinfg system, something that was built by 

, not or fi to research my fa t pro t. The web servers that I arn using 
c s are po d 

open-source progra Th' :Vere by Apache software, another 
'dot m. IS IS t b -communism'· h . ' 0 orrow John Barlow's phrase, 
wh . a s anng . 1 

0 contribute to · . ' swappmg community of peop e 
What a splendid · Jomt effort and expect no private rewards. 

T Irony that f mi Itary-industri 1 ' rom the bowels of the Cold War 
th a complex . h ere emerged a t h m t e capitalist United States, 

h 
ec nolog f 'd exc ange' that is p d . Y 0 ense, diverse and decentralised 

M . ro ucmg so h. f arxism than comm . met mg far more like the ideal o 
unist regimes ever did. 

The balkanisation of th eweb 
For a while, we all got the . 
and clouded our 1· pomt. We crowd-sourced and wiki-ed 

f 
Ives. Journ 1' h ound themselves a Ists, t ose most anarchic of beasts, 
overtaken b bl cameramen, and th . Y oggers, tweeters and amateur 

1
. ey did not l'k . Ism could do I e It. Only top-down journa· 

proper inv · estigation, they said. Scientists had 
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to get used to irreverent and instantaneous discussion of their 
ideas on forums, rather than stately and opaque clubs of peer 
review and publication. Politicians had to put up with abuse on 

Twitter. 
But then the fightback began. What the columnist Matthew 

Parris calls the snoopers, censors and web wardens began to 
proliferate. In Cuba and China they kept the internet opaque, 
but in other countries too they gnawed away at freedom. We 
learned in recent years that America's security state, just as much 
as Russia's and China's, is hell-bent on spying electronically on 
its citizens, then lying about the fact, while justifying its actions 
with secret interpretations of the law. The communications 
revolution was being used, in Eben Moglen's words, to 'fasten 
the procedures of totalitarianism on the substance of demo
cratic society'. The governments of America, Europe and Asia, it 
emerged, all implicitly agreed that they should be free to listen to 
each other's populations' conversations. Only nobody told those 

populations that this was the new agreement. 
It was a pity, perhaps, that we found all this out from flawed 

whistleblowers like Julian Assange and Edward Snowden, who 
sometimes seemed only too happy to compound the state's sins 
by then exposing the contents of the eavesdropping themselves 
(and throwing themselves on the mercy of illiberal regimes). But 
you can disapprove of state snooping without approving of the 
leaks of the snoops. If ever anybody thought that the collapse 
of communism in 1989 would reduce the need for Western 
governments to behave secretly and illiberally, they hav~ now 
been cruelly disillusioned. The very governments that ~Ish to 
regulate what we do on the internet wish to be free_ t~ mvade 
our privacy. In Britain, as Snowden revealed, over a million web
cam users were spied upon in a fishing expedition by the govern
ment spying agency, GCHQ- undertaken with no excuse of a 

suspicion of wrongdoing. 
The authoritarians surely won't win, but they will succeed 

in turning parts of the system into top-down fiefs. From the 
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moment of th . e Internet's b. demanding a fr Irth, the usual suspects have been 
k b amework an a th . ' .A ey attle in this ' u onty, a little bit of 'ordnung · 
. war was the St 0 . d d mto Congress in 

2011 
°P nlme Piracy Act intro uce 

and other med· a: the behest of big Hollywood studioS 
b · I a compames rei" ..,. h I partisan suppo t d Iant on intellectual property. w tt 
b. r an much f Ig government wh· h encouraged by the bureaucracY 

0 

. ' Ic remain h .fi f h Internet, the Billl k . s orn ed by the anarchy o t e 
. oo ed certat 1 mmute rebellion · J n to pass. But an unexpected ast-

went black in pro~n anuary 2012, when hundreds of websites 
a week. est against the proposed law killed it within 

' 
~he war is not over h . 

pedta succumbed t h ' owever. Even organisations like Wikt· 
. h . o t e auth . . . . Wit spectal privil ontanan twitch, appointing editors 

u eges who co ld . d. pon certain top· Th u tmpose their own preju tees 
. Ics. e m t" entnes being tak 0 Ive was understandable - to stoP 

B f en over by ob . . ut 0 course wh h sesstve nutters with weird vteWS· 

1 
at appened · revo utions was h 'JUSt as in the French and Russian 

' t at the n way to become an d" utters got on the committee. The 
th b e Itor was . 1 d ere Y gain brow . . stmp Y to edit lots of pages, an 
ruthl 1 me pomts S f ess Y partisan d . · orne o the editors turned into 
encyclopedia was odgmattsts, and the value of a crowd-sourced 
it w·k· gra ually d d ' 1 Ipedia is 'r b . amage · As one commentator puts 

P k 
un Y chquish · . ran sand vand 1· , . 'censonous editors and open to 
atsm.Itts ·u uncontroversial to . b stt a great first port of call on anY 

m ptc, ut I find W"k· any subjects An . I Ipedia cannot be trusted on 
. · entirely fict · 1 . was mvented and IOna war m the Indian state of Goa 

b ' not onl . . ut became a po 
1 

Y survived for five years on Wikipedta 
pu ar entry d 

A small exam 1 an won an award. 
p e, maybe b t f years to show h w· . ' u one 0 many instances in recent 

d 
ow Iktped" h d crow -sourced th" Ia a moved away from being a 

11 
mg to som h. tra Y controlled M et mg more hierarchical and cen-

d 
· eanwhile f · o a lot of work b" ' pro esswnal public relations firms 

f 
to Ias W"k" d" . avour of their cl· 1 Ipe Ia, and the net in general, 10 

tents. A de · . b European Union in 
2014 

CISIOn Y the Court of Justice of the 
-that people should be allowed to insist 
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on the deletion from search results of old stories about them
selves, even if these were true - was a gift for crooks of all kinds. 

And then there's real censorship, of the kind done by the 
Chinese state in particular. The number of countries that censor 
the internet has grown steadily, and now stands at more than 
forty. The tradition of what Vint Cerf calls 'permissionless inno
vation' is crucial to the success of the internet, and is under explicit 
attack from governments and busybodies all around the world 
who insist that all innovation must seek permission. The Inter
national Telecommunications Union, a United Nations body with 
193 members has been lobbied by several governments to extend 
its control o~er the internet, grab power over the registration 
of domain names and bring in international rules banning, for 

instance, the use of anonymity. While there are plenty of us wh~ 
would like to see abusive internet commentators stripped of thexr 
anonymity, so would the leaders of repressive regimes like to see 
dissidents exposed. Russian President Vladimir Putin has been 
explicit that his goal is 'establishing international control ~ver 
the Internet' through the ITU. In 2011 Russia joined with Chtna, 
Tajikistan and Uzbekistan to propose an 'International Code of 
Conduct for Information Security' to the UN General Assembly. 

The issue came to a head at a meeting of the ITU in Dubai in 
December 2012, where member countries voted by eighty-nine to 
fifty-five to give the United Nations agency unprecedented power 
over the internet, with Russia, China, Saudi Arabia, Algeria and 
Iran leading the charge for regulation. Even though many coun-

. · h th head of America's Federal 
tnes refused to stgn t e new treaty, e 
Communications Commission argued that serious damage had 
still been done to free speech around the world, because pro
regulation forces had already succeeded in changing the meaning 
of crucial treaty definitions that were understood to insulate the 
internet from intergovernmental control. He said that the lTV's 

'appetite for regulatory expansionism is insatiable' · 
For all its decentralised nature, the internet does have a cen

tral committee -the Internet Corporation for Assigned Names 
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and Numbers, or ICANN Th . 
though it now sh · e Amencan government set it up, 
. ares responsib T . d mternational b d. . 1 tty wtth other governments an 

d 
o tes. Thts firm h I an the power to h d as g earning corporate offices 

I 
an out do · 

n general I . mam names. 
.II remam optim· . h . Wt outwit the f tsttc t at the forces of evolutiOn 
.II orces of comm d Wt continue to p .d an and control, and the internet 

h . rovt e a free f f uman mgenuity st . space or all. But only because o 
th aymg one step h d e most profound! . a ea of the dirigistes. Perhaps 
be d. · 1 y tmportant f h · ·11 tgtta currencies · d 0 t e mternet's offspring Wl 
cr m ependent f h ypto-currencies that .

11 
° government: bitcoin, or t e 

net is going to b Wt come after it. 'I think that the Inter-
f e one of the . 

0 government. The one th . maJor forces for reducing the role 
~e developed, is a reliabl mg that's missing, but that will soon 
ts . e e-cash' .d M. . not JUst e-cash· it i th ' sat tlton Friedman. And 1t 
fin II d ' s e technolo b h. d a Y ecentralise not . gy e md bitcoin that coul 
bl k h . JUSt the i t oc c am technology th n ernet but society too. The 
implications. at makes bitcoin work has far-reaching 

The bizarre evolution of bl k h . oc c ams 

The story begins in 1992 h 
to e A ' w en the i t merge. wealthy co . n ernet was just beginning 

f 
mputer pto 

a group o people to his h . neer named Tim May invited 
to ' ouse m Sa C use cryptologic method , nta ruz to discuss hoW 
d b . s on netw k d own arners of intellectu 1 or e computers to break 
'A . ' y: a propert d nse. ou have nothing to 1 b Y an government secrecy. 

ld h ose ut yo b to t em. They called th 
1 

ur arbed wire fences ' he 
f emse ves the , ' 
oresaw the way technolog cypherpunks' and they 

· Y was both h ' 
tumty for freedom: a cha at reat to and an oppor-
f nee to open u h 
or the state to invade our r T . P t e world, but a chance 
h C tves. hetr . f 

t e ypherpunks are dedicated t b . ~am esto declared: 'We 

Wi d f 
. o utldmg a 

e are e endmg our privacy . h nonymous systems. 
Wtt crypt 

mous mail forwarding systems . h d. . ography with anony' Wlt tglt I . 
electronic money.' a stgnatures, and with 
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Like most libertarian collectives, the cypherpunks' web com
munity soon broke up in acrimonious bickering and flame wars. 
But not before they had sparked some interesting thoughts in each 
other's heads. The key names in this group were Adam Back, Hal 
Finney, Wei Dai and Nick Szabo. In grappling with the problems 
of anonymous, self-organising money systems, Back invented a 
system called hashcash, Dai came up with b-money, and Finney 
developed a vital protocol called 'reusable proofs of work'. It 
was Szabo who went furthest into the history and philosophy 
of the topic. With a degree in computer science and a doctorate 
in law, he became fascinated by the history of money, writing a 
lengthy essay on the subject, in which he explored a throwaway 
remark by the evolutionary biologist Richard Dawkins that 
'money is a formal token of delayed reciprocal altruism' - or 
money makes it possible to pay back favours indirectly and at 

any time. 
This essay, entitled 'Shelling Out: The Origins of Money', 

showed a keen appreciation of the fact that money evolved gr~d
ually and inexorably, and not by design. Money began w•t.h 
collectibles- items like shells, bones and beads, valued for thetr 
lack of perishability - which early human beings are known 
to have gathered, then gradually came into its othe: role as a 
medium of exchange, so that barter could be generahsed .. Szabo 
showed special interest in his essay in the ideas of evolutwnary 
psychology, citing many works on the topic. B~ the. 2000s he 
was musing about something called bitgold, an 1magmary soft
ware product that would mimic the properties of gold: i~ would 
be scarce and hard to acquire, but easy for others to venfy, and 
thus could be trusted as a store of value. Clearly, he was trying 
to think how to recreate online the key steps in the evolution of 

real money. 
Some years went by. Then, on 18 August 2008, a. month 

before the financial crisis broke in earnest, a new domam name 
was registered anonymously: bitcoin.org. Two weeks later, some
body with the user name 'Satoshi Nakamoto' posted a nine-page 
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mmg ·d 
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reasons. Previous inventors of private money had often ended 
up in deep trouble with a jealous state. Bernard von NotHaus 
for example, starting in 1998, quite openly minted and sold 
coins called ' liberty dollars' made from gold, with absolutely no 
pretence that they were fake dollars. He set out to compete with 
the Federal Reserve in the same way that Federal Express com
petes with the Post Office: offering an alternative store of value. 
After eleven years of tolerating this, suddenly and without warn
ing the United States federal government raided, arrested and 
prosecuted him for counterfeiting, fraud and conspiracy against 
the United States. Despite the fact that his customers were 
neither deceived nor dissatisfied, he was convicted - effectively 
of competing against the federal government. Then there was 
e-gold, a digital payments system run from the Caribbean by an 
oncologist called Doug Jackson that rocketed to $1.5 billion in 
transactions before being shut down on the grounds that it was 
allowing illegal money transmission. Governments do not take 
kindly to money that is outside their control. Hence the shyness 

of bitcoin's founder. 

The mysterious founder 

Who is Satoshi Nakamoto? Newsweek magazine thought it 
had found him in March 2014 when it identified a sixty-four

year-old Japanese-American programmer named Dorian Satoshi 
Nakamoto living near Los Angeles. The baffled and beleaguered 
Dorian, an unemployed man in poor health with a clumsy com
mand of English, protested that he had nothing to do with bit
coin, did not understand what it was, and thought it was called 
'bitcom'. And, he asked pertinently, why would he use part of 
his real name if he wanted to stay anonymous? Satoshi himself 
emerged briefly from seclusion to announce on the web (anony-

mously) that he was not Dorian. 
The 'real' Satoshi uses a Japanese name, a German web 

address, lots of British phrases and references, and, judging by 
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called a blockchain, plus one new block, which is created by the 
solving of a difficult puzzle by hard computer grind. At the time 
of writing, about thirteen million bitcoins are in circulation, and 
the number can never exceed twenty-one million. The rate of 
production halves every four years, until the total supply tops 

out in the middle of the twenty-second century. 
You can buy or sell a bitcoin as you can a pound or a dollar. 

The price shot up in the wake of the financial crisis in Cyprus in 
2013, when private depositors woke up to the fact that their con
ventional money was not safe in banks, because the government 
of Cyprus announced that it would seize over 40 per cent of all 
savings over $100,000. As investors around the world digested 
the arbitrary power of governments, bitcoin's price rose from 
about $120 in September 2013 to almost $1,200 in December of 

that year. It has since slowly declined. 
At the time of writing, about $6 billion worth of money is 

held in bitcoins. But it is still a long way from taking over as 
the world's reserve currency. It does not yet work as a unit of 
account. The volatility and bubble-like behaviour of bitcoins 
are not encouraging for a world reserve currency, and nor is its 
relatively small supply. It is also still not easy to get many traders, 
even online, to accept bitcoins. The first bitcoin exchange, Mt. 
Gox, collapsed in a pile of fraud. Moreove~ bitcoins have proved 
very popular with drug dealers, especially via an online exchange 
called Silk Road. The authorities have infiltrated Silk Road and 
busted a number of criminals (including a twenty-nine-year-old 
von-Mises-quoting dropout calling himself Dread Pirate Roberts, 
who operated from a coffee shop in San Francisco). All these 

factors have tarnished the electronic ledger's reputation. 
So don't hold your breath, or conclude that bitcoin is the final 

future of money. It is more like the beginning of something. And 
there is no doubt that crypto-currencies will evolve. As Kevin 
Dowd, a professor of finance at Durham University, points out in 
relation to Silk Road, 'Each bust works as evolutionary pressure, 
weeding out the weaker sites and teaching the others what to 
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Blockchains for all 

What are these enthusiasts on about? The 'blockchain' tech
nology behind bitcoin could prove to be an ingredient of an 
entire new world of technology, as big as the internet itself, a 
wave of innovation that drives the middleman out of much com
merce and leaves us much more free to exchange goods and 
services with people all over the world without going through 
corporate intermediaries. It could radically decentralise society 
itself, getting rid of the need for banks, governments, even com-

panies and politicians. 
Take the example of Twister, a blockchain-based rival to 

Twitter, built entirely on a peer-to-peer network. If you live under 
a despotic regime, sending a message critical of your government 
on Twitter leaves you vulnerable to that government coercing 
Twitter, the company, into handing over your details. With 
Twister, that will not be possible. Then there is Namecoin, which 
aims to issue internet names in a decentralised, peer-to-peer 

fashion; Storj, which plans to allow cloud storage of files hidden 
inside blockchains; and Ethereum, which is a decentralised peer
to-peer network 'designed to replace absolutely anything that 
can be described in code', as Matthew Sparkes puts it. The digital 
expert Primavera De Filippi sees Ethereum and its ilk coming up 
with smart contracts, allowing 'distributed autonomous organ
isations' that, once they have been deployed on the blockchain, 

'no longer need (nor heed) their creators'. 
In other words, not just driverless cars, but ownerless firms. 

Imagine in the future summoning a taxi that not only has no 
driver, but that belongs to a computer network, not to a human 
being. That network has raised funds, signed contracts and taken 
delivery of vehicles, even though its 'headquarters' is distributed 
all over the net. That would represent the triumph of de
centralised, evolving, .autonomous systems. It would mean that 
'software has achieved what regulation has failed to achieve', 
in the words of Andreas Antonopoulos of Blockchain.info. He 
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threatens to bankrupt and bully us is not just unaffordable; it is 
also increasingly impractical. In a world where individuals and 
firms can hop easily between jurisdictions- where geese do not 
hang around waiting to be plucked by the taxman - it will be 
increasingly hard to justify wasteful extravagance in the pub
lic finances. And that will be doubly true if crypto-currencies 

become widely available. 
Carswell envisages a world in which you, the citizen, are in 

charge. The official who dictated a one-size-fits-all policy has to 

do as you tell him; so too does the elected politician who in 
the past took his instruction from you just once every four or 
five years. Says Carswell: 'The digital revolution is a coup d'etat 
against the tyranny of this elite. It overthrows these second-hand 
dealers in other people's ideas.' When the Conservative Daniel 
Hannan stood up in the European Parliament in 2009 and 
lambasted a hapless Gordon Brown, the British Prime Minister, 
for three minutes, the mainstream media at first ignored it. But 
within minutes the speech had gone viral on You Tube, and when 
it had been viewed more than a million times, the mainstream 
media was obliged to catch up. Revealingly, the editor of the New 
Statesman, Peter Wilby, said the episode showed how lacking in 
quality control the internet was - by which he meant unfiltered 
by people like him. It is filtered now by collective wisdom. 

Carswell points out that politics has become steadily more 
centralised in recent decades, but he thinks he detects the 
beginning of the reversal of this trend. The state has grabbed 
more and more of the money made in a country, and spent it 
on designing solutions at the centre, on political creationism. It 
has emasculated elected representatives by transferring powers 
to unelected officials. Four-fifths of legislation in Britain is now 
authored by the unelected and permanent civil service, whose 
job has changed from implementing to making policy. The 
elected officials who do have influence constitute a small group 
of courtiers around the head of government, and in the 1990s 
they perfected the tight, centralised control of policy and politics 
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'Despite the obvious successes of unplanned markets, despite the 
spectacular dse of the Internet's decentralized order, and despite 
the well-publicized new science of "complexity" and its study of 
self-org~nizing systems, it is still widely assumed that the only 

alternative to central authority is chaos.' 
Even the paradigmatic examples of beautiful design - such 

as the wonderful Macbook Air laptop on which I write these 
words - are actually the result of an evolutionary process, which 
not only combined the work of thousands of inventors but 

. ' 
wmnowed through myriad possible designs and selected this 

version before placing it in front of the market to be selected 
or rejected. True, Sir Jonathan Ive gets the credit, and rightly 
so, for many of Apple's outstanding designs, including this one, 
but the ingredients and constituent parts - the silicon chips, the 
software, the anodised aluminium casing - owe their origins to 
other inventors. The process that combined and selected them 
was bottom-up. This laptop evolved at least as much as it was 

created. As I argued in the prologue, the theory of evolution by natural 
selection as outlined by Charles Darwin in 1859 should really 
be called the 'special theory' of evolution, to distinguish it from 
the 'general theory' of evolution. I owe rhis notion to Richard 
Webb, an expert on both evolution and innovation. The point he 
lS making is one that I have tried to develop in this book, namely 
that the flywheel of history is incremental change through trial 
and error, with innovation driven by recombination, and that 
this pertains in far more kinds of things than merely those that 
have genes. This is also the main way that change comes about in 
morality, the economy, culture, language, technology, cities, firms, 
education, history, law, government, religion, money and society. 
For far too long we have underestimated the power of spon
taneous, organic and constructive change driven from below, in 
our obsession with designing change from above. Embrace the 
general theory of evolution. Admit that everything evolves. 

It is a fair bet that the twenty-first century will be dominated 
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