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When ideas have sex

Yet to say that life is the same as it was 32,000 years ago would
be absurd. In that time my species has multiplied by 100,000 per
cent, from perhaps three million to nearly seven billion people.
It has given itself comforts and luxuries to a level that no other
species can even imagine. It has colonised every habitable corner
of the planet and explored almost every uninhabitable one. It
has altered the appearance, the genetics and the chemistry of the
world and pinched perhaps 23 per cent of the productivity ofall
land plants for its own purposes. It has surrounded itself with
peculiar, non-random arrangements of atoms called technolo-
gies, which it invents, reinvents and discards almost con-
tinuously. This is not true for other creatures, not even brainy
ones like chimpanzees, bottlenose dolphins, parrots and octopi.
They may occasionally use tools, they may occasionally shift
their ecological niche, but they do not ‘raise their standard of
living, or experience ‘economic growth’. They do not encounter
‘poverty’ either. They do not progress from one mode of living
to another - nor do they deplore doing so. They do not experi-
ence agricultural, urban, commercial, industrial and infor-
mation revolutions, let alone Renaissances, Reformations,
Depressions, Demographic Transitions, civil wars, cold wars,
culture wars and credit crunches. As | sit here at my desk, | am
surrounded by things - telephones, books, computers, photo-
graphs, paper clips, coffee mugs - that no monkey has ever come
close to making. 1 am spilling digital information on to a screen
in a way that no dolphin has ever managed. | am aware of
abstract concepts - the date, the weather forecast, the second
law of thermodynamics - that no parrot could begin to grasp. |
am definitely different. What is it that makes me so different?

It cannot just be that | have a bigger brain than other animals.
After all, late Neanderthals had on average bigger brains than
I do, yet did not experience this headlong cultural change.
Moreover, big though my brain may be compared with another
animal species, | have barely the foggiest inkling how to make
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A better today

the work place. All these are inequality-boosting, but they stem
from liberalising trends. Besides, by a strange statistical paradox,
while inequality has increased within some countries, globally it
has been falling. The recent enrichment of China and India has
increased inequality within those countries by making the
income of the rich grow faster than that of the poor - an income
gap is an inevitable consequence ofan expanding economy. Yet
the global effect of the growth of China and India has been to
reduce the difference between rich and poor worldwide. As
Hayek put it, ‘once the rise in the position of the lower classes
gathers speed, catering to the rich ceases to be the main source
of great gain and gives place to efforts directed towards the
needs of the masses. Those forces which at first make inequality
self-accentuating thus later tend to diminish it.’

In another respect, too, inequality has been retreating. The
spread of 1Q scores has been shrinking steadily - because the
low scores have been catching up with the high ones. This
explains the steady, progressive and ubiquitous improvement
in the average 1Q scores people achieve at a given age - at a rate
of 3 per cent per decade. In two Spanish studies, 1Q proved to be
9.7 points higher after thirty years, most of it among the least
intelligent half of the group. Known as the Flynn effect, after
James Flynn who first drew attention to it, this phenomenon
was at first dismissed as an artefact of changes in tests, or a
simple reflection of longer or better schooling. But the facts do
not fit such explanations because the effect is consistently
weakest in the cleverest children and in the tests that relate
most to educational content. It is a levelling-up caused by an
equalisation of nutrition, stimulation or diversity of childhood
experience. You can, of course, argue that 1Q may not be truly
representative of intelligence, but you cannot argue that
something is getting better - and more equal at the same time.

Even justice has improved thanks to new technology ex-
posing false convictions and identifying true criminals. To date
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A better today

in 1800 earned you ten minutes of reading light. Or turn it round
and ask how long you would have to work to earn an hour of
reading light - say, the light of an 18-watt compact-fluorescent
light bulb burning for an hour. Today it will have cost you less
than halfa second ofyour working time ifyou are on the average
wage: halfa second of work for an hour of light. In 1950, with a
conventional filament lamp and the then wage, you would have
had to work for eight seconds to get the same amount of light.
Had you been using a kerosene lamp in the 1880s, you would have
had to work for about fifteen minutes to get the same amount of
light. A tallow candle in the 1800s: over six hours’ work. And to
get that much light from a sesame-oil lamp in Babylon in 1750
bc would have cost you more than fifty hours’ of work. From six
hours to halfa second - a 43,200-fold improvement - for an hour
oflighting: that is how much better off you are than your ancestor
was in 1800, using the currency that counts, your time. Do you see
why my fictional family ate by firelight?

Much of this improvement is not included in the cost-of-
living calculations, which struggle to compare like with unlike.
The economist Don Boudreaux imagined the average American
time-travelling back to 1967 with his modern income. He might
be the richest person in town, but no amount of money could
buy him the delights of eBay, Amazon, Starbucks, Wal-Mart,
Prozac, Google or BlackBerry. The lighting numbers cited above
do not even take into account the greater convenience and
cleanliness of modern electric light compared with candles or
kerosene - its simple switching, its lack of smoke, smell and
flicker, its lesser fire hazard. Nor is the improvement in lighting
finished yet. Compact fluorescent bulbs may be three times as
efficient as filament bulbs in turning electrons’ energy into
photons’ energy, but light-emitting diodes (LEDs) are rapidly
overtaking them (as of this writing LEDs with ten times the effi-
ciency ofincandescent bulbs have been demonstrated) and have
the added benefit of working at a portable scale. A cheap LED
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choice since 1981 that has been responsible for the increase in
happiness recorded since then in forty-five out of fifty-two
countries. Ruut Veenhoven finds that ‘the more individualized
the nation, the more citizens enjoy their life.’

Crunch

And yet, good as life is, today life is not good. Happy statistics
of recent improvement sound as hollow to a laid-off car worker
in Detroit or an evicted house owner in Reykjavik as they would
to a choleravictim in Zimbabwe or a genocide refugee in Congo.
War, disease, corruption and hate still disfigure the lives of
millions; nuclear terrorism, rising sea levels and pandemic flu
may yet make the twenty-first century a dreadful place. True,
but assuming the worst will not avert these fates; striving to
continue improving the human lot may. It is precisely because
so much human betterment has been shown to be possible in
recent centuries that the continuing imperfection of the world
places a moral duty on humanity to allow economic evolution to
continue. To prevent change, innovation and growth is to stand
in the way of potential compassion. Let it never be forgotten
that, by propagating excessive caution about genetically
modified food aid, some pressure groups may have exacerbated
real hunger in Zambia in the early 2000s. The precautionary
principle - better safe than sorry - condemns itself: in a sorry
world there is no safety to be found in standing still.

More immediately, the financial crash of 2008 has caused a
deep and painful recession that will generate mass unemploy-
ment and real hardship in many parts of the world. The reality
of rising living standards feels to many today to be a trick, a
pyramid scheme achieved by borrowing from the future.

Until he was rumbled in 2008, Bernard Madoff offered his
investors high and steady returns of more than 1 per cent a
month on their money for thirty years. He did so by paying new
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much is emitted by the customer travelling to the shops. A New
Zealand lamb, shipped to England, requires one-quarter as
much carbon to get on to a London plate as a Welsh lamb; a
Dutch rose, grown in a heated greenhouse and sold in London,
has six times the carbon footprint ofa Kenyan rose grown under
the sun using water recycled through a fish farm, using
geothermal electricity and providing employment to Kenyan
women.

In truth, far from being unsustainable, the interdependence
of the world through trade is the very thing that makes modern
life as sustainable as it is. Suppose your local laptop manu-
facturer tells you that he already has three orders and then he is
off on his holiday so he cannot make you one before the winter.
You will have to wait. Or suppose your local wheat farmer tells
you that last year’s rains means he will have to cut his flour
delivery in half this year. You will have to go hungry. Instead,
you benefit from a global laptop and wheat market in which
somebody somewhere has something to sell you so there are
rarely shortages, only modest price fluctuations.

For example, the price of wheat approximately trebled in
2006-8, just as it did in Europe in 1315-18. At the earlier date,
Europe was less densely populated, farming was entirely organic
and food miles were short. Yet in 2008, nobody ate a baby or
pulled a corpse from a gibbet for food. Right up until the
railways came, it was cheaper for people to turn into refugees
than to pay the exorbitant costs of importing food into a hungry
district. Interdependence spreads risk.

The decline in agricultural employment caused consternation
among early economists. Francois Quesnay and his fellow
‘physiocrats’ argued in eighteenth-century France that manu-
facturing produced no gain in wealth and that switching from
agriculture to industry would decrease a country’s wealth: only
farming was true wealth creation. Two centuries later the decline
in industrial employment in the late twentieth century caused a
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CHAPTER 2

The collective brain:
exchange and specialisation
after 200,000 years ago

He steps under the shower, a forceful cascade pumped down from the
third floor. When this civilisation falls, when the Romans, whoever they
are this time round, have finally left and the new dark ages begin, this
will be one of the first luxuries to go. The old folk crouching by their
peat fires will tell their disbelieving grandchildren of standing naked
mid-winter under jet streams of hot clean water, of lozenges of scented
soaps and of viscous amber and vermilion liquids they rubbed into their
hair to make it glossy and more voluminous than it really was, and of
thick white towels as big as togas, waiting on warming racks.

lan McEwan

Saturday
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within the species’ genes as it adapts to its parasites and they to
it. But there is little progressive alteration of the organism.
Evolutionary change happens largely by the replacement of
species by daughter species, not by the changing of habits in
species. What is surprising about the human story is not the
mind-bogglingly tedious stasis of the Acheulean hand axe, but
that the stasis came to an end.

The Boxgrove hominids of 500,000 years ago (who were
members of Homo heidelbergensis) had their ecological niche.
They had a way of getting food and shelter in their preferred
habitat, of seducing mates and rearing babies. They walked on
two feet, had huge brains, made spears and hand axes, taught
each other traditions, perhaps spoke or signalled to each other
grammatically, almost certainly lit fires and cooked their food,
and undoubtedly killed big animals. If the sun shone, the herds
of game were plentiful, the spears were sharp and diseases kept
at bay, they may have sometimes thrived and populated new
land. At other times, when food was scarce, the local population
just died out. They could not change their ways much; it was
not in their natures. Once they had spread all across Africa and
Eurasia, their populations never really grew. On average death
rates matched birth rates. Starvation, hyenas, exposure, fights
and accidents claimed most of their lives before they were
elderly enough to get chronically ill. Crucially, they did not
expand or shift their niche. They remained trapped within it.
Nobody woke up one day and said ‘I'm going to make my living
a different way.’

Think of it this way. You don’t expect to get better and better
at walking in each successive generation - or breathing, or
laughing, or chewing. For Palaeolithic hominids, hand-axe
making was like walking, something you grew good at through
practice and never thought about again. It was almost a bodily
function. It was no doubt passed on partly by imitation and
learning, but unlike modern cultural traditions it showed little
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women gather twice as much food by collecting shellfish. Yet
even allowing for such conspicuous generosity or social para-
sitism - depends on how you view it - the economic benefits of
food sharing and specialised sex roles are real. They are also
unigue to human beings. There are a few birds in which the
sexes have slightly different feeding habits - in the extinct Huia
of New Zealand male and female even had different beak shapes
- but collecting different foods and sharing them is something
no other species does. It is a habit that put an end to self-
sufficiency long ago and that got our ancestors into the habit of
exchange.

When was the sexual division of labour invented? The
cooking theory points to halfa million years ago or much more,
but two archaeologists argue otherwise. Steven Kuhn and Mary
Stiner think that modern, African-origin HOmo sapiens had a
sexual division oflabour and Neanderthals did not, and that this
was the former’s crucial ecological advantage over the latter
when they came head-to-head in Eurasia 40,000 years ago. In
advancing this notion they are contradicting a long-held tenet of
their science, first advocated by Glyn lIsaac in 1978 - that
different sex roles started with food sharing millions of years
ago. They point out that there is just no sign of the kind of food
normally brought by gatherer women in Neanderthal debris,
nor of the elaborate clothing and shelters that Inuit women
make while their men are hunting. There are occasional
shellfish, tortoises, eggshells and the like - foods easily picked up
while hunting - but no grindstones and no sign of nuts and
roots. This is not to deny that Neanderthals cooperated, and
cooked. But it is to challenge the notion that the sexes had
different foraging strategies and swapped the results. Either the
Neanderthal women sat around doing nothing, or, since they
were as butch as most modern men, they went out hunting with
the men. That seems more likely.

This is a startling shift of view. Instead of talking about
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became extinct soon after human beings arrived. In the
Americas, human arrival coincided with a sudden extinction of
the largest, slowest-breeding beasts. Much later in Madagascar
and New Zealand mass extinctions of large animals also followed
with human colonisation. (Incidentally, given the obsession of
‘show-off male hunters with catching the largest beasts with

which to buy prestige in the tribe, it is worth reflecting that these
mass extinctions owe something to sexual selection.)

Shall we trade?

Meanwhile, the stream of new technologies gathered pace. From
around 45,000 years ago, the people of western Eurasia had
progressively revolutionised their toolkit. They struck slim,
sharp blades from cylindrical rock ‘cores’ - a trick that produces
ten times as much cutting edge as the old way ofworking, but is
far harder to pull off. By 34,000 years ago they were making bone
points for spears, and by 26,000 they were making needles. Bone
spear throwers, or atlatls - which greatly increase the velocity
ofjavelins - appear by 18,000 years ago. Bows and arrows came
soon afterwards. ‘Microburin’ borers were used for drilling the
holes in needles and beads. Of course, stone tools would have
been only a tiny tip of a technological iceberg, dominated by
wood, which has long since rotted away. Antler, ivory and bone
were just as important. String, made from plant fibres or leather,
was almost certainly in use by then to catch fish and rabbits in
nets or snares, and to make bags for carrying things in.

Nor was this virtuosity confined to practicalities. As well as
bone and ivory, shells, fossil coral, steatite, jet, lignite, hematite,
and pyrite were used to make ornaments and objects. A flute
made from the bone of a vulture dates from 35,000 years ago at
Hohle Fels and a tiny horse, carved from mammoth ivory and
worn smooth by being used as a pendant, dates from 32,000
years ago at Vogelherd - both in Germany. By the time of
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The collective brain

I have done nothing here but retell, in Stone Age terms, the
notion of comparative advantage as defined by the stockbroker
David Ricardo in 1817. He used the example of England trading
cloth for Portuguese wine, but the argument is the same:

England may be so circumstanced, that to produce the cloth may
require the labour of 100 men for one year; and ifshe attempted
to make the wine, it might require the labour of 120 men for the
same time. England would therefore find it in her interest to
import wine, and to purchase it by the exportation of cloth. To
produce the wine in Portugal, might require only the labour of
80 men for one year, and to produce the cloth in the same
country, might require the labour 0of 90 men for the same time.
It would therefore be advantageous for her to export wine in
exchange for cloth. This exchange might even take place,
notwithstanding that the commodity imported by Portugal

could be produced there with less labour than in England.

Ricardo’s law has been called the only proposition in the
whole of the social sciences that is both true and surprising. It is
such an elegant idea that it is hard to believe that Palaeolithic
people took so long to stumble upon it (or economists to define
it); hard to understand why other species do not make use of it,
too. Itis rather baffling that we appear to be the only species that
routinely exploits it. Ofcourse, that is not quite right. Evolution
has discovered Ricardo’s law and applied it to symbioses, such
as the collaboration between alga and fungus that is a lichen
plant or the collaboration between a cow and a bacterium in a
rumen. Within species, too, there are clear gains from trade
between cells of a body, polyps of a coral colony, ants of an ant
colony, or mole-rats of a mole-rat colony. The great success of
ants and termites - between them they may comprise one-third
ofall the animal biomass of land animals - is undoubtedly down
to their division of labour. Insect social life is built not on
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brains than Peruvians, but it does suggest that Norwegian
society is better designed to elicit the trust systems than
Peruvian.

It is not at all clear what comes first: the trust instinct or trade.
It is most unlikely that the oxytocin system fortuitously mutated
into a sensitive form, which then enabled human beings to
develop trading. Much more plausibly, human beings began
tentatively to trade, capturing the benefits of comparative
advantage and collective brains, which in turn encouraged
natural selection to favour mutant forms of the human mind
that were especially capable of trust and empathy - and even
then to do so cautiously and suspiciously. | shall be amazed
if the genetics of the oxytocin system do not show evidence
of having changed rapidly and recently in response to the
invention of trade, by gene-culture co-evolution.

The shadow of the future

A trillion generations of unbroken parental generosity stand
behind a bargain with your mother. A hundred good experi-
ences stand behind your reliance on a friend. The long shadow
of the future hangs over any transaction with your local shop-
keeper. He surely knows that in making a quick buck now by
ripping you off he risks losing all future purchases you might
make. What is miraculous is that in modern society you can
trust and be trusted by a shopkeeper you do not know. Almost
invisible, the guarantors of trust lurk beneath every modem
market transaction: the sealed packaging, the warranty, the
customer feedback form, the consumer legislation, the brand
itself, the credit card, the ‘promise to pay the bearer’ on the
money. When | go into a well-known supermarket and pick up
a tube of toothpaste of a well-known brand, | do not need to
open the package and squirt a little toothpaste on to my finger
to test that the tube is not filled with water; |1 do not even need
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Oetzi, the mummified ‘iceman’ found high in the Alps in 1991,
was carrying as much equipment on him as the hikers who
found him. He had tools made of copper, flint, bone and six
kinds of wood: ash, viburnum, lime, dogwood, yew and birch.
He wore clothes made of woven grass, tree bark, sinew and four
kinds of leather: bearskin, deer hide, goat hide and calfskin. He
carried two species of fungus, one as medicine, another as part
of a tinder kit that included a dozen plants and pyrite for mak-
ing sparks. He was a walking encyclopedia of accumulated
knowledge - knowledge of how to fashion tools and clothes and
from what materials to make them. He carried the inventions
ofscores, perhaps thousands, of people upon him, their insights
manifest in his kit. If he had had to invent from scratch all his
equipment he would have had to be a genius. But even knowing
what to make and how to make it, if Oetzi had spent his days
collecting all the raw materials he needed for just his food and
his clothing (let alone his shelter or his tools), he would have
been stretched to breaking point, let alone if he then had to
smelt, tan, weave, sew, shape and sharpen everything. He was
undoubtedly consuming the labour of many other people, and
giving his own in exchange.

He was also consuming the specialised labour of other
species. Oetzi lived about 5,300 years ago in an Alpine valley.
This was 2,000 years after agriculture reached southern Europe.
Compared with his hunter-gatherer ancestors, Oetzi had cattle
and goats that spent all day working for him gathering grass and
turning it into leather and meat; wheat plants that gathered
sunlight and turned it into grain. Under human genetic tutelage
these species had grown specialised in doing so at the expense of
their other biological imperatives. That is the point of agri-
culture: it diverts the labour of other species to providing
services for human beings. The biologist Lee Silver was once
watching chickens coming ‘home to roost’ in a village in south-
east Asia and it struck him that they were like the farmer’s tools:
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compulsory around this time: however much it eventually
resulted in misery, disease and despotism in the long run, it
clearly gave its first practitioners competitive advantage. Yet
farming was not an overnight transition. It was the culmination
of a long, slow intensification of human diet that took tens of
thousands of years. In search of extra calories people gradually
‘moved down the trophic pyramid’ - i.e., became more vege-
tarian. By 23,000 years ago the people of what is now Israel and
Syria had become dependent on acorns, pulses and even grass
seeds, as well as fish and birds, garnished with the occasional
gazelle - perhaps supplied by other hunting tribes through trade.
At one remarkable site, Ohalo Il, now submerged except in dry
years by Lake Kinneret (the Sea of Galilee), direct evidence has
emerged of the eating of wild grains long before farming. In the
remains of one of six brushwood huts, there is a flat stone
apparently used for grinding seeds, and on it, preserved for
23.000 years by lake sediments, are microscopic starch grains
from wild barley seeds. Nearby is what appears to be a stone oven
for baking. By grinding grain to flour and baking it, the users
would have nearly doubled the energy they could get from it.

So bread is far older than farming. It would be an astonishing
12.000 years after Ohalo Il before anybody started planting
and reaping cereals such as rye, wheat and barley, and 4,000
years after that before modern, genetically hexaploid wheat, with
its heavy, free-threshing seeds, was invented - and began its
long career as humankind’s biggest and most widespread
source of calories. The inescapable conclusion is that the people
of the Near East were no fools. They captured the benefits of
cereals - milled and baked starch - long before they took on
the hard graft of farming them. Why spend months tending
your own field of corn, when you can spend hours harvesting
a wild one? One study notes an ‘extreme reluctance to shift to
domestic foods’.

By 13,000 years ago the people of the Near East, known now
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In the 1960s, Jane Jacobs suggested in her book The Economy
of Cities that agriculture was invented to feed the first cities,
rather than cities being made possible by the invention of agri-
culture. This goes too far, and archaeologists have discredited
the idea of urban centres preceding the first farms. The largest
permanent settlements of hunter-gatherers cannot be described
as urban even among the fishermen of the Pacific coast of North
America. None the less, there was a germ of truth in her idea: the
first farmers were already enthusiastic traders breaking free of
subsistence through exchange, and farming was just another
expression of trade.

In Greece, farmers arrived suddenly and dramatically around
9,000 years ago. Stone tools suggest that they were colonists
from Anatolia or the Levant who probably came by boat delib-
erately seeking to colonise new land. Moreover, these very
earliest Greek farmers were also apparently enthusiastic traders
with each other and were very far from being self-sufficient: they
relied upon specialist craftsmen to produce obsidian tools from
raw material imported from elsewhere. This is once again not
what conventional wisdom envisages. Trade comes first, not last.
Farming works precisely because it is embedded in trading
networks.

Some time later, at 7,600 years ago, farmers who were happily
cultivating the fertile plains around the ‘Euxine lake’ suffered a
rude shock, when rising sea levels burst over the Hellespont and
flooded into the lake’s basin, filling it at a rate of six inches a day
till it became the modern Black Sea. Baffled refugees presumably
fled up the Danube into the heart of Europe. Within just a few
hundred years, they had reached the Atlantic coast, peopling all
of the southern half of Europe with farmers, sometimes by
infecting their neighbours with enthusiasm for the new trick of
farming, but more often (so the genetic evidence suggests)
displacing and violently overwhelming hunter-gatherers as they
went. It took another thousand years to reach the Baltic, chiefly
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for that you need a plough and an ox to pull it. But the ox needs
feeding, so you need pasture as well as arable land. No wonder
that shifting agriculture - slash and burn - remains so much
more popular with many tribal people in forests to this day. In
Neolithic Europe, the smoke of fires must have hung heavy in
the air as the expanding front of farming spread west. The
carbon dioxide released by the fires may even have helped to
warm the climate to its 6,000-years-ago balmy maximum, when
the Arctic ice retreated from Greenland’s northern coast in
summer. This is because early farming used probably nine times
as much land per head of population as farming does today, so
the small populations of the day generated lots of carbon dioxide
per head.

Capital and metal

Wherever they went, the farmers also brought their habits: not
just sowing, reaping and threshing, but baking, fermenting,
hoarding and owning. Hunter-gatherers have to travel light;
even if they are not seasonally nomadic, they must be ready to
move at any time. Farmers, by contrast, have to store grain or
protect herds or guard fields before they are harvested. The first
person to plant a wheat field must have faced the dilemma of
how to say ‘This is mine; only I may harvest it.’ The first signs of
private property are the stamp seals of the Halaf people, 8,000
years ago on the borders of Syria and Turkey: similar seals were
later used for denoting ownership. This land rush presumably
left the remaining hunters baffled spectators as their game lands
were carved up, possibly by ‘poorer’, more desperate people.
Perhaps Cain was a farmer; Abel a hunter.

Meanwhile, as farming replaced gathering, so herding
replaced hunting. The Neolithic settlements of the Middle East
probably grew up as markets where shepherds from the hills
could meet cereal farmers from the plains and exchange their
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on to admit that the inefficiency of irrigation systems (i.e., the
loss to evaporation) is falling fast, especially in China, and that
there is already a well-used technique - drip irrigation - that
could almost eliminate the problem. Countries like Cyprus,
Israel and Jordan are already heavy users of drip irrigation. In
other words, the wastefulness of irrigation is a product of the
low price of water. Once it is properly priced by markets, water
is not only used more frugally, but its very abundance increases
through incentives to capture and store it.

This is what it would take to feed nine billion people in 2050:
at least a doubling of agricultural production driven by a huge
increase in fertiliser use in Africa, the adoption ofdrip irrigation
in Asia and America, the spread of double cropping to many
tropical countries, the use of GM crops all across the world to
improve yields and reduce pollution, a further shift from feeding
cattle with grain to feeding them with soybeans, a continuing
relative expansion of fish, chicken and pig farming at the
expense of beefand sheep (chickens and fish convert grain into
meat three times as efficiently as cattle; pigs are in between) -
and a great deal of trade, not just because the mouths and the
plants will not be in the same place, but also because trade
encourages specialisation in the best-yielding crops for any
particular district. If price signals drive the world’s farmers to
take these measures it is quite conceivable that in 2050 there will
be nine billion people feeding more comfortably than today
off a smaller acreage of cropland, releasing large tracts of land
for nature reserves. Imagine that: an immense expansion of
wilderness throughout the world by 2050. It’s a wonderful goal
and one that can only be brought about by further intensi-
fication and change, not by retreat and organic subsistence.
Indeed, come to think of it, let’s make farming a multi-storey
business, with hydroponic drip-irrigation and electric lighting
producing food year-round on derelict urban sites linked by
conveyor belt directly to supermarkets. Let’s pay for the
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The feeding of the nine billion

rays and carcinogenic chemicals. Did you know that this was
the way many crops were produced over the last half-century?
That much pasta comes from an irradiated variety of durum
wheat? That most Asian pears are grown on irradiated grafts? Or
that Golden Promise, a variety of barley especially popular with
organic brewers, was first created in an atomic reactor in Britain
in the 1950s by massive mutation of its genes followed by
selection? By the 1980s, scientists had reached the point where,
instead of this random scrambling of the genes of a target plant
with unknown result and lots of collateral genetic damage, they
could take a known gene, with known function, and inject it into
the genome of a plant, where it would do its known job. That
gene might come from a different species, so achieving
the horizontal transfer of traits between species that happens
relatively rarely among plants in nature (though it is common-
place among microbes).

For example, many organic farmers happily adopted an
insect-killing bacterium called Bacillus thuringiensis or bt, first
commercialised in France as Sporeine in the 1930s, which they
sprayed on crops to control pests. As a ‘biological’ not a chem-
ical spray, it met their tests. By the 1980s lots of different variants
of bt had been developed for different insects. All were regarded
as organic. But then genetic engineers took the bt toxin and
incorporated it into the cotton plant to produce bt-cotton, one
of the first genetically modified crops. This had two huge advan-
tages: it killed bollworms living inside the plant where sprays
could not reach them easily; and it did not kill innocent insects
that were not eating the cotton plant. Yet, though this was an
officially organic product, biologically integrated into the plant,
and obviously better for the environment, organic high priests
rejected the technology. Bt cotton went on to transform the
cotton industry and has now replaced more than a third of the
entire cotton crop. Indian farmers, denied the technology by
their government, rioted to demand it after seeing bootlegged
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There is one respect in which the environmental critique of
modern agriculture has force. In the pursuit of quantity, science
may have sacrificed nutritional quality of food. Indeed, the
twentieth-century drive to provide a growing population with
an ever faster-growing supply of calories has succeeded so
magnificently that the diseases caused by too much bland food
are rampant: obesity, heart disease, diabetes, and perhaps de-
pression. For example, modern plant oils and plentiful red meat
make for a diet low in omega-3 fatty acids, which may con-
tribute to heart disease; modern wheat flour is rich in
amylopectin starch, which may contribute to insulin resistance
and hence diabetes; and maize is especially low in the amino
acid tryptophan, a precursor of serotonin, the ‘feel-good’ neuro-
transmitter. Consumers will rightly be looking to the next
generation of plant varieties to redress these deficiencies. They
could do so by eating more fish, fruit and vegetables. But not
only would this be a land-hungry option, it would suit the
wealthy more than the poor, so it would exacerbate health
inequalities. Arguing against vitamin-enriched rice, the Indian
activist Vandana Shiva, echoing Marie-Antoinette, recom-
mended that Indians should eat more meat, spinach and
mangoes rather than relying on golden rice.

Instead, genetic modification provides an obvious solution: to
insert healthy nutritional traits into high-yielding varieties:
tryptophan into maize to fight depression, calcium transporter
genes into carrots to help fight osteoporosis in people who
cannot drink milk, or vitamins and minerals into sorghum and
cassava for those who depend on them as staples. By the time
this book is published soybeans with omega-3 fatty acids
developed in South Dakota should be on the way to super-
markets in America. They promise to lower the risk of heart
attacks and perhaps help the mental health of those who cook
with their oil - and at the same time they can reduce the
pressure on wild fish stocks from which fish oils are derived.
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CHAPTER 5

The triumph of cities:
trade after 5,000 years ago

Imports are Christmas morning; exports are
January’s MasterCard bill.
P.J. O'Rourke

On The Wealth ofNations
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The triumph of cities

invention of zero and the decimal system and the accurate
calculation of pi. Asoka’s empire disintegrated before it had
become totalitarian, and its legacy was impressive: for the next
few centuries the Indian subcontinent was both the most
populous and the most prosperous part of the world, with a
third of the world’s people and a third of the world’s GDP. It
was without question the economic superpower of the day,
dwarfing both China and Rome, and its capital city Pataliputra
was the largest city in the world, famous for its gardens, luxuries
and markets. Only later, under the Guptas, did the caste system
ossify Indian commerce.

From Ganges to Tiber

Asoka was a contemporary of Hannibal and Scipio, which brings
me to Rome. Rome’s particular speciality, from its very first days
until the end of its empire, was simply to plunder its provinces
to pay for bribes, luxuries, triumphs and soldiers’ pensions
nearer to home. There were four respectable ways for a
prominent Roman to gain wealth: land-owning, booty from war,
money lending and bribery. Cicero pocketed over two million
sesterces (three times the sum he had previously quoted to
illustrate ‘luxury’) from his governorship of Cilicia in 51 and 50
bc - and he had a reputation as an especially honest governor.

Yet there is no doubt that Rome’s hegemony was built on

trade. Rome was the final unification of Greece’s and Carthage’s
trade zones, with a smattering of belligerent Etruscans and
Latins in charge. ‘The history of antiquity resounds with the
sanguinary achievements of Aryan warrior elites,” wrote Thomas
Carney, ‘but it was the despised Levantines, Arameans, Syrians
and Greeklings who constituted the economic heroes of
antiquity.” The populous and prosperous cities of southern Italy,
Sicily and points east that were the core of Rome’s world were
Greek-speaking; they did the hard work of keeping people rich
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court of the Abbasids in Baghdad for the more tolerant regime
of the Egyptian Fatimids. Settling along the southern shores of
the Mediterranean and in Sicily, these Maghribi traders de-
veloped their own rules of contract enforcement and punish-
ment by ostracism, quite outside the official courts. Like all the
best entrepreneurs, they thrived despite, rather than because of
their government. And it was they who began to trade with the
ports of Italy. Italian peasants started to discover that instead of
dividing their land among impoverished heirs they could send
sons to town to trade with Maghribi Jews.

Northern Italy, because of a stand-off between the Holy
Roman emperor and the pope, was temporarily favoured by an
absence of greedy rent-seeking kings. When Arab piracy and
papal plunder paused under the influence of the first Otto, the
towns of Lombardy and Tuscany found themselves free to set up
their own governments, and since towns were there because of
trade, these governments became dominated by the interests of
merchants. Amalfi, Pisa, and above all Genoa began to flourish on
the back of the Maghribi trade. It was a Pisan trader living in
north Africa, Fibonacci, who brought Indian-Arabic decimals,
fractions and the calculation of interest to Europe’s notice in his
book Liber Abaci, published in 1202. Genoa’s trade with North
Africa doubled after an agreement for the protection of mer-
chants was reached in 1161, and by 1293 the city’s trade exceeded
the entire revenue of the king of France. Lucca acquired a strong
position in the silk trade and then in banking. Florence became
wealthy through weaving wool and silk. Milan, gateway to the
Alpine passes, flourished as a market town. And Venice, long
independent in the safety of its lagoon, gradually became the
epitome of the trading state. Despite competing and often
warring with each other, republican city states, run by merchants,
not only took care not to tax or regulate trade into extinction, but
did everything they could to encourage it: in Venice, for example,
the government built and leased ships and arranged convoys.
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ofthe government given local freedom to start companies. One
of the paradoxical features of modern China is the weakness of
a central, would-be authoritarian government.

By the late 1000s, the Chinese were masters of silk, tea,
porcelain, paper and printing, not to mention the compass and
gunpowder. They used multi-spindle cotton wheels, hydraulic
trip hammers, as well as umbrellas, matches, toothbrushes and
playing cards. They made coke from coal to smelt high-grade
iron: they were making 125,000 tonnes of pig iron a year. They
used water power to spin hemp yarn. They had magnificent
water clocks. All across the Yangtze delta the Confucian dictum
‘men plough; women weave’ was obeyed with industrious
efficiency so that peasants were working for cash as well as
subsistence and were using that cash to consume goods. Art,
science and engineering flourished. Bridges and pagodas sprang
up everywhere. Woodblock printing quenched a raging thirst
for literature. The Song era had, in short, a highly elaborate
division of labour: many people were consuming what each
other produced.

Then came the calamities of the 1200s and 1300s. First the
Mongol invasion, then the Black Death, then a series of natural
disasters, followed by the all too unnatural disaster of totalitarian
Ming rule. The Black Death, as I shall argue in the next chapter,
spurred Europe into further gains from trade and escaping the
trap of self-sufficiency; why did it not have the same effect in
China, where it left the country half as populous as before and
therefore presumably rich in surplus land to support disposable
income? The blame rests squarely with the Ming dynasty.
Western Europe only bounced back from the Black Death
because it had regions of independent city states run by and for
merchants, notably in Italy and Flanders. This made it harder
for landowners to reimpose serfdom and restrictions on peasant
movement after the plague had briefly empowered the labouring
classes. In Eastern Europe, Mamluk Egypt and Ming China,
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Balazs put it:

The reach of the Moloch-state, the omnipotence of the bureau-
cracy, goes much further. There are clothing regulations, a
regulation of public and private construction (dimensions of
houses); the colours one wears, the music one hears, the festivals
- all are regulated. There are rules for birth and rules for death;
the providential State watches minutely over every step of its
subjects, from cradle to grave. It is a regime of paperwork and
harassment, endless paperwork and endless harassment.

Do not be fooled by the present tense: this is Ming, not
Maoist, China that Balazs is describing. The behaviour of
Hongwu, the first of the Ming emperors, is an object lesson in
how to stifle the economy: forbid all trade and travel without
government permission; force merchants to register an inven-
tory of their goods once a month; order peasants to grow for
their own consumption and not for the market; and allow
inflation to devalue the paper currency 10,000-fold. His son
Yong-Le added some more items to the list: move the capital at
vast expense; maintain a gigantic army; invade Vietnam unsuc-
cessfully; put your favourite eunuch in charge of a nationalised
fleet of monstrous ships with 27,000 passengers, five astrologers
and a giraffe aboard, then in a fit of pique at the failure of this
mission to make a profit, ban everybody else from building ships
or trading abroad.

Yet the Chinese people were bursting to trade with the world.
In the 1500s Portuguese carracks took silk from Macao to Japan
in exchange for silver. In the 1600s junks that had slipped un-
officially from the coast of Fujian arrived in Manila laden with
silk, cotton, porcelain, gunpowder, mercury, copper, walnuts
and tea. There they met a large Spanish galleon stuffed with
silver from the Potosi mine in Peru, which had crossed the
Pacific from Acapulco. It is no accident that when the Ming
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Escaping Malthus's trap

No doubt they were delighted to have ajob and earn a little cash,
but they came so cheap they provided their employer with an
incentive not to buy a cart and bullock. Yet by 1400, Europe
had partly switched to a labour-saving ‘industrial’ trajectory
instead, and the pattern was repeated after the cold and brutal
seventeenth century, when famine, plague and war once more
reduced the European population: in 1692-4, perhaps 15 per
cent ofall French people starved to death. Unlike Mesopotamia,
Egypt, India, Mexico, Peru, China and Rome, early modern
Europe became capital-intensive, not labour-intensive. That
capital was used to get work out of animals, rivers and breezes,
rather than people. Europe was, in Joel Mokyr’s words, ‘the first
society to build an economy on non-human power rather than
on the backs of slaves and coolies’.

The industrious revolution

To imagine what would have happened to Europe without the
Black Death, consider the case of Japan in the eighteenth
century. In the 1600s Japan was a relatively prosperous and
sophisticated country with a population the size of France and
Spain combined, and a strong manufacturing industry, espe-
cially in paper products, cotton textiles and weapons - much of
them for export. In 1592, the Japanese had conquered Korea
carrying tens of thousands of home-made arquebuses copied
from Portuguese designs. Japan was none the less mainly an
agrarian economy with plentiful herds of sheep and goats, lots
ofpigs, some cattle and oxen and quite a few horses. The plough
was in common use, both ox-drawn and horse-drawn.

By the 1800s, domestic farm animals had virtually dis-
appeared. Sheep and goats were almost unknown, horses and
cattle were very rare and even pigs were few in number. As the
traveller Isabella Bird remarked in 1880, ‘As animals are not
used for milk, draught or food and there are no pasture lands,
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relieved the Malthusian pressure.

Denmark followed Japan’s path, too, for a while. The Danes
responded to increasing ecological constraints in the eighteenth
century by intensifying their agricultural labour. They banned
cattle from forests to protect the supply of future fuel, which
increased the price of manure. To maintain the fertility of their
soil, they worked extraordinarily hard at ditching, clover grow-
ing and marling (laboriously digging up and spreading lime and
clay subsoil to neutralise and release nutrients from sandy or
acid soils). Hours of work increased by more than 50 per cent.
By the 1800s, Denmark had become a country that was trapped

by its own self-sufficiency. Its people were so busy farming that
none could be spared for other industries and few could afford

to consume manufactured products. Living standards stagnated,
admittedly at a relatively decent level. Eventually in the late

nineteenth century the industrialisation of its neighbours then
created a market for Danish agricultural exports and these could
slowly raise the living standards of Danes.

British exceptionalism

It was Britain’s fate to escape the quasi-Malthusian trap into
which Japan, Ireland and Denmark fell. The reasons are many
and debatable, but here it is worth noting a surprising demo-
graphic factor. Britain, more than any other country, had
unintentionally prepared itself for industrial life in an elemental,
human way. For centuries - leaving out the aristocrats (who left
fewer heirs because they died from falling off horses) - the
relatively rich had more children than the relatively poor. On
average a merchant in Britain who left £1,000 in his will had four
surviving children, while a labourer who left £10 had only two
- this was in around 1600, but the differential was similar at
other dates. Such differential reproduction happened in China,
too, but to a much lesser extent. Because there was little or no
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smaller families. In Niger or Afghanistan today, where more
than fifteen of every 100 babies die before their first birthdays,
the average woman will give birth seven times in her lifetime;
in Nepal and Namibia, where less than five babies out of every
100 die, the average woman gives birth three times. But the cor-
relation is not exact. Burma has twice the infant mortality and
half the birth rate of Guatemala, for instance.

Another factor is wealth. Having more income means you
can afford more babies, but it also means you can afford more
luxuries to divert you from constant breeding. Children are
consumer goods, but rather time-consuming and demanding
ones compared with, say, cars. The transition seems to kick in as
countries grow richer, but there is no exact level of income at
which it happens, and the poor and the rich within any country
start reducing their birth rate about the same time. Once again,
there are exceptions: Yemen has almost twice the birth rate and
almost twice the income per head of Laos.

Is it female emancipation? Certainly, the correlation between
widespread female education and low birth rate is pretty tight,
and the high fecundity of many Arab countries must in part
reflect women'’s relative lack of control over their own lives.
Probably by far the best policy for reducing population is to
encourage female education. It is evolutionarily plausible that
in the human species, females want to have relatively few
children and give them high-quality upbringing, whereas males
like to have lots of children and care less about the quality of
their upbringing. So the empowerment of women through
education gives them the upper hand. But there are exceptions
here too: 90 per cent of girls complete primary school in Kenya,
which has twice the birth rate of Morocco, where only 72 per
cent of girls complete primary school.

Is it urbanisation? Certainly, as people move from farms,
where children can help in the fields, to cities where housing is
expensive and jobs are outside the home, they find large families
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bleached linen for the whole of Germany. At a time when timber
was scarce and expensive, peat gave the Dutch their chance.

Hay, water and wind are ways of drawing upon the sun’s
energy: the sun powers plants, rain and the wind. Timber is a
way of drawing on a store of the sun’s energy laid down in pre-
vious decades - on solar capital, as it were. Peat is an older store
of the sunlight - solar capital laid down over millennia. And
coal, whose high energy content enabled the British to overtake
the Dutch, is still older sunlight, mostly captured around 300
million years before. The secret of the industrial revolution was
shifting from current solar power to stored solar power. Not that
human muscle power disappeared: slavery continued, in Russia,
the Caribbean and America as well as many other places. But
gradually, erratically, more and more of the goods people made
were made with fossil energy.

Fossil fuels cannot explain the start of the industrial revo-
lution. But they do explain why it did not end. Once fossil fuels
joined in, economic growth truly took off, and became almost
infinitely capable ofbursting through the Malthusian ceiling and
raising living standards. Only then did growth become, in a
word, sustainable. This leads to a shocking irony. | am about to
argue that economic growth only became sustainable when it
began to rely on non-renewable, non-green, non-clean power.
Every economic boom in history, from Uruk onwards, had
ended in bust because renewable sources of energy ran out: tim-
ber, cropland, pasture, labour, water, peat. All self-replenishing,
but far too slowly, and easily exhausted by a swelling populace.
Coal not only did not run out, no matter how much was used:
it actually became cheaper and more abundant as time went by,
in marked contrast to charcoal, which always grew more
expensive once its use expanded beyond a certain point, for the
simple reason that people had to go further in search of timber.
Had England never used coal, it could still have had an indus-
trial miracle of sorts, because it could have (and did) use water
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twenty minutes in 1750 took just one minute in 1850. He could
therefore either supply twenty times as many people in a day’s
work, or supply each customer with twenty times as much cloth,
or free his customer to spend % ths of his income on something
other than shirts. That was in essence why the second halfofthe
industrial revolution made Britain rich. It made it possible for

fewer people to supply more people with more goods and more
services - in Adam Smith’s words, to make ‘a smaller quantity

of labour produce a greater quantity of work’. There was a step
change in the number of people that could be served or supplied
by one person, a great leap in the specialisation of production
and the diversification of consumption. Coal had made every-
body into a little Louis XIV.

Today, the average person on the planet consumes power at
the rate of about 2,500 watts, or to put it a different way, uses 600
calories per second. About 85 per cent of that comes from
burning coal, oil and gas, the rest from nuclear and hydro (wind,
solar and biomass are mere asterisks on the chart, as is the food
you eat). Since a reasonably fit person on an exercise bicycle can
generate about fifty watts, this means that it would take 150
slaves, working eight-hour shifts each, to pedal you to your
current lifestyle. (Americans would need 660 slaves, French 360
and Nigerians 16.) Next time you lament human dependence
on fossil fuels, pause to imagine that for every family offour you
see in the street, there should be 600 unpaid slaves back home,
living in abject poverty: if they had any better lifestyle they
would need their own slaves. That is close to a trillion people.

You can take this reductio ad absurdum two ways. You can
regret the sinful profligacy of the modern world, which is the
conventional reaction, or you can conclude that were it not for
fossil fuels, 99 per cent of people would have to live in slavery for
the rest to have a decent standard of living, as indeed they did in
Bronze Age empires. This is not to try to make you love coal and
oil, but to drive home how much your Louis Quatorze standard
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positive conclusions, including one estimate that there was a 29
per cent loss of energy in the process. Drilling for and refining
oil, by contrast, gets you a 600 per cent energy return or more on
your energy used. Which sounds the better investment?

Even if you grant a net energy gain from ethanol - and
Brazilian sugar cane is rather better, but only thanks to the fact
it employs armies of underpaid human labour - that does not
translate into environmental benefits. Using oil to drive cars
releases carbon dioxide, which is a greenhouse gas. Using trac-
tors to grow crops also releases nitrous oxide from soil, which is
a stronger greenhouse gas with nearly 300 times the warming
potential of carbon dioxide. And every increment in the price
ofgrain that the biofuel industry causes means more pressure on
rainforests, the destruction of which is the single most cost-
effective way of adding carbon dioxide to the atmosphere.
Converting the cerrado soils of Brazil to soybean diesel, or the
peat lands of Malaysia to palm-oil diesel, says Joseph Fargione
of the Nature Conservancy, releases ‘17-420 times more C02
than the annual greenhouse gas reductions that these biofuels
would provide by displacing fossil fuels’. Or, to put it another
way, it would take decades or centuries for the investment to
pay back in climate terms. 1f you want to reduce carbon dioxide
in the atmosphere, replant a forest on former farmland.

Moreover, it takes about 130 gallons of water to grow, and
five gallons of water to distil a single gallon of maize ethanol -
assuming that only 15 per cent of the crop is irrigated. By con-
trast, it takes less than three gallons of water to extract, and two
gallons to refine, a gallon of gasoline. To meet America’s stated
aim of growing thirty-five billion gallons of ethanol a year would
require using as much water as is consumed each year by the
entire population of California. Be in no doubt: the biofuel
industry is not just bad for the economy. It is bad for the planet,
too. The chiefreason itgained such a stranglehold on American
politicians is because of the lobbying and political funding
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CHAPTER 8

The invention of invention:;
Increasing returns after 1800

He who receives an idea from me, receives instruction
himself without lessening mine; as he who lights his
taper at mine, receives light without darkening me.

Thomas Jefferson

Letter to Isaac McPherson
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in the late 1600s, personified in people like Harvey, Hooke and
Halley, not to mention Boyle, Petty and Newton, but their influ-
ence on what happened in England’s manufacturing industry in
the following century was negligible. Newton had more influ-
ence on Voltaire than he did on James Hargreaves. The industry
that was transformed first and most, cotton spinning and
weaving, was of little interest to scientists and vice versa. The
jennies, gins, frames, mules and looms that revolutionised
the working of cotton were invented by tinkering businessmen,
not thinking boffins: by ‘hard heads and clever fingers’. It has
been said that nothing in their designs would have puzzled
Archimedes.

Likewise, of the four men who made the biggest advances in
the steam engine - Thomas Newcomen, James Watt, Richard
Trevithick and George Stephenson - three were utterly ignorant
of scientific theories, and historians disagree about whether the
fourth, Watt, derived any influence from theory at all. It was
they who made possible the theories of the vacuum and the laws
of thermodynamics, not vice versa. Denis Papin, their French-
born forerunner, was a scientist, but he got his insights from
building an engine rather than the other way round. Heroic
efforts by eighteenth-century scientists to prove that Newcomen
got his chief insights from Papin’s theories proved wholly
unsuccessful.

Throughout the industrial revolution, scientists were the
beneficiaries of new technology, much more than they were the
benefactors. Even at the famous Lunar Society, where the indus-
trial entrepreneur Josiah Wedgwood liked to rub shoulders with
natural philosophers like Erasmus Darwin and Joseph Priestley,
he got his best idea - the ‘rose-turning’ lathe - from a fellow
factory owner, Matthew Boulton. And although Benjamin
Franklin’s fertile mind generated many inventions based on
principles, from lightning rods to bifocal spectacles, none led to
the founding of industries.
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So top-down science played little part in the early years of the
industrial revolution. In any case, English scientific virtuosity
dries up at the key moment. Can you name a single great English
scientific discovery of the first half of the eighteenth century? It
was an especially barren time for natural philosophers, even in
Britain. No, the industrial revolution was not sparked by some
deus ex machina of scientific inspiration. Later science did con-
tribute to the gathering pace of invention and the line between
discovery and invention became increasingly blurred as the
nineteenth century wore on. Thus only when the principles of
electrical transmission were understood could the telegraph be
perfected; once coal miners understood the succession of
geological strata, they knew better where to sink new mines;
once benzene’s ring structure was known, manufacturers could
design dyes rather than serendipitously stumble on them. And
so on. But even most of this was, in Joel Mokyr’s words, ‘a semi-
directed, groping, bumbling process of trial and error by clever,
dexterous professionals with a vague but gradually clearer
notion of the processes at work’. It is a stretch to call most of
this science, however. It is what happens today in the garages
and cafés of Silicon Valley, but not in the labs of Stanford
University.

The twentieth century, too, is replete with technologies that
owe just as little to philosophy and to universities as the cotton
industry did: flight, solid-state electronics, software. To which
scientist would you give credit for the mobile telephone or the
search engine or the blog? In a lecture on serendipity in 2007,
the Cambridge physicist Sir Richard Friend, citing the example
of high-temperature superconductivity - which was stumbled
upon in the 1980s and explained afterwards - admitted that even
today scientists’ job is really to come along and explain the
empirical findings of technological tinkerers after they have
discovered something.

The inescapable fact is that most technological change comes
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The invention of invention

concept can be infinitely shared. This creates an apparent
dilemma for those who would encourage inventors. People get
rich by selling each other things (and services), not ideas.
Manufacture the best bicycles and you profit handsomely; come
up with the idea of the bicycle and you get nothing because it is
soon copied. If innovators are people who make ideas, rather
than things, how can they profit from them? Does society need
to invent a special mechanism to surround new ideas with
fences, to make them more like houses and fields? 1fso, how are
ideas to spread?

There are several ways to turn ideas into property. You can
keep the recipe secret, as John Pemberton did for Coca-Cola in
1886. This works well where it is hard for rivals to ‘reverse-
engineer’ your secrets by dismantling your products. Machinery,
by contrast, betrays its secrets too easily. The British pioneers of
industrial textile manufacture largely failed in their attempts to
use trade secrecy laws to protect themselves. Though customs
officers searched foreigners’ possessions for plans of machinery,
New Englanders like Francis Cabot Lowell sauntered innocently
about the mills of Lancashire and Scotland ostensibly for his
health while frantically memorising the details of Cartwright
power looms, which he promptly copied on his return to
Massachusetts. The dye industry relied mostly on secrecy till the
1860s when analytical chemistry reached the point where rivals
could find out how dyes were made; it then turned to patents.

Or, second, you can capture the first-mover advantage, as
Sam Walton, the founder of Wal-Mart, did throughout his
career. Even as his retailing rivals were catching up, he was
forging ahead with new cost-cutting tactics. Intel’s dominance
of the microchip industry, and 3M’s of the diversified tech-
nology industry, were based not on protecting their inventions
so much as on improving them faster than everyone else. Packet
switching was the invention that made the internet possible, yet
nobody made any royalties out of it. The way to keep your
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Mozart was not discouraged: only one country had allowed the
copyrighting of music - Britain - and the result was a decline in
Britain’s already dismal ability to produce composers. Just as
newspapers have derived little of their income from licensing
copyrights, so there will be ways to charge people for music and
film in the digital world.

Intellectual property is an important ingredient of inno-
vation, when innovation is happening, but it does very little to
explain why some times and places are more innovative than
others.

Government?

The government can take credit for a list of big inventions, from
nuclear weapons to the internet, from radar to satellite navi-
gation. Yet government is also notorious for its ability to mis-
read technical change. When | was a journalist in the 1980s,
European government bodies bombarded me with boastful
claims for their latest initiatives in supporting various parts of
the computer industry. The programmes had catchy names like
Alvey, or Esprit or ‘fifth-generation’ computing, and they were
going to help push European industry into the lead. Usually
modelled on some equally abortive idea from MITI, the then
fashionable but flat-footed Japanese ministry, they invariably
picked losers and encouraged companies down cul-de-sacs.
Mobile phones and search engines were not among their pos-
sible futures.

In America there was a truly breathtaking outburst of
government-led idiocy at the same time that went under the
name of Sematech. Based on the premise that the future lay in
big companies making memory chips (which were increasingly
being made in Asia) it poured $100 million into chip manu-
facturers on condition that they stopped competing with each
other and pooled their efforts to stay in what was fast becoming
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conversation between a gastroenterologist and a guided-missile
designer. Almost every technology is a hybrid.

This is one area in which cultural evolution has an unfair
advantage over genetic evolution. For insuperable practical
reasons connected with the pairing of chromosomes during
meiosis, cross fertilisation cannot happen between different
species of animal. (It can, indeed does, happen between species
of bacteria, 80 per cent of whose genes have been borrowed from
other species on average - one reason bacteria are so darned
good at evolving resistance to antibiotics, for example.) As soon
as two races of animals have diverged substantially, they find
themselves able to produce only sterile offspring - like mules -
or none at all. That is the very definition of a species.

Technologies emerge from the coming together of existing
technologies into wholes that are greater than the sum of their
parts. Henry Ford once candidly admitted that he had invented
nothing new. He had ‘simply assembled into a car the dis-
coveries of other men behind whom were centuries ofwork’. So
objects betray in their design their descent from other objects:
ideas that have given birth to other ideas. The first copper axes
of 5,000 years ago were the same shape as the polished stone
tools then in common use. Only later did they become much
thinner as the properties of metals became better understood.
Joseph Henry’s first electric motor bore an uncanny resem-
blance to a rotative-beam Watt steam engine. Even the first
transistor of the 1940s was a direct descendant of the crystal
rectifiers invented by Ferdinand Braun in the 1870s and used to
make ‘cat’s whisker’ radio receivers in the early twentieth
century. This is not always obvious in the history of technology
because inventors like to deny their ancestors, exaggerating the
revolutionary and unfathered nature of their breakthroughs, the
better to claim the full glory (and sometimes the patents) for
themselves. Thus Britons rightly celebrate Michael Faraday’s
genius in devising an electric motor and a dynamo - he was even

271





http://www.rationaloptimist.com






http://www.rationaloptimist.com






http://www.rationaloptimist.com

277






1.0)

Airpollutant emissions (indexed to 1990

0.0

CHAPTER 9

Turning points:
pessimism after 1900

I have observed that not the man who hopes when

others despair, but the man who despairs when others

hope, is admired by a large class of persons as a sage.
John Stuart Mill

Speech on perfectibility:
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The fashionable reason for pessimism changed, but the
pessimism was constant. In the 1960s the population explosion
and global famine were top of the charts, in the 1970s the
exhaustion of resources, in the 1980s acid rain, in the 1990s
pandemics, in the 2000s global warming. One by one these
scares came and (all but the last) went. Were we just lucky? Are
we, in the memorable image of the old joke, like the man who
falls past the first floor of the skyscraper and thinks ‘So far so
good!? Or was it the pessimism that was unrealistic?

Let me make a square concession at the start: the pessimists
are right when they say that, if the world continues as it is, it will
end in disaster for all humanity. If all transport depends on oil,
and oil runs out, then transport will cease. If agriculture con-
tinues to depend on irrigation and aquifers are depleted, then
starvation will ensue. But notice the conditional: if. The world
will not continue as it is. That is the whole point of human
progress, the whole message of cultural evolution, the whole
import of dynamic change - the whole thrust of this book. The
real danger comes from slowing down change. It is my pro-
position that the human race has become a collective problem-
solving machine and it solves problems by changing its ways. It
does so through invention driven often by the market: scarcity
drives up price; that encourages the development ofalternatives
and of efficiencies. It has happened often in history. When
whales grew scarce, petroleum was used instead as a source of
oil. (As Warren Meyer has put it, a poster of John D. Rockefeller
should be on the wall of every Greenpeace office.) The pessi-
mists’ mistake is extrapolationism: assuming that the future is
just a bigger version of the past. As Herb Stein once said, ‘If
something cannot go on forever, then it will not.’

So, for example, the environmentalist Lester Brown, writing
in 2008, was pessimistic about what will happen if the Chinese
are by 2030 as rich as the Americans are now:
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women, health improved, otters and salmon returned to the
local river, air quality improved, cheap flights to Italy began
from the local airport, telephones became portable, super-
markets stocked more and more kinds of cheaper and better
food. | feel angry that | was not taught and told that the world
could get much better; I was somehow given a counsel of des-
pair. As are my children today.

Cancer

By now this generation of human beings was supposed to be
dying like flies from cancer caused by chemicals. Starting in the
late 1950s, posterity was warned that synthetic chemicals were
about to create an epidemic of cancer. Wilhelm Hueper, chiefof
environmental cancer research at America’s National Cancer
Institute, so convinced himself that exposure to small traces of
synthetic chemicals was a big cause of cancer that he even
refused to believe that smoking caused cancer - lung cancer
came from pollution, he believed. Rachel Carson, influenced by
Hueper, set out in her book Silent Spring (1962) to terrify her
readers as she had terrified herself about the threat to human
health caused by synthetic chemicals and especially by the
pesticide DDT. Whereas childhood cancer had once been
a medical rarity, she wrote, ‘today, more American school
children die of cancer than from any other disease’. This was
actually a statistical sleight of hand; the statement was true not
because cancer was increasing among children (it was not), but
because other causes of childhood death were declining faster.
She expected DDT to cause a major cancer epidemic in human
beings as well as other animals, and to shorten human lifespan
as a result.

It is not much of an exaggeration to say that an entire
generation of Westerners grew up expecting Carson’s cancer
epidemic to strike them down. | was one of them: it genuinely
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he said. A turning point had been reached. Once again, a record
harvest followed and the wheat price halved.

The prediction of global famine has a long history, but it
probably reached its apocaholic shrillest in 1967 and 1968 with
two bestselling books. The first was by William and Paul
Paddock (Famine, 1975!). ‘Population-food collision is inevit-
able; it is foredoomed’ was the title of the first chapter. The
Paddocks even went so far as to argue that countries such as
Haiti, Egypt and India were beyond saving and should be left to
starve; the world’s efforts should, on the Verdun principle of
triage, be focused on the less desperate cases. By 1975, with the
world not yet starving, William Paddock was calling for a
moratorium on research programmes designed to increase food
production in countries with high population growth rates -
almost as if he wanted to bring about his own prediction.

The following year saw the publication of an even bigger best-
seller that was even more misanthropic in tone. The Population
Bomb allowed Paul Ehrlich, an obscure butterfly ecologist, to
metamorphose into a guru of the environmental movement
complete with MacArthur ‘genius’ award. ‘In the 1970s and
1980s,” he promised, declaring a turning point, ‘hundreds of
millions of people will starve to death in spite of any crash
programs embarked upon now. At this late date nothing can
prevent a substantial increase in the world death rate.” Ehrlich
not only argued that mass death was inevitable and imminent,
that human numbers would fall to two billion and that the poor
would get poorer, but that those who saw that population
growth was already beginning to slow were as foolish as those
who greet a slightly less freezing day in December as a sign of
approaching spring; in later editions, he added that the Green
Revolution then transforming Asian agriculture would ‘at the
very best buy us only a decade or two’. Four decades later,
Ehrlich had learnt his lesson - not to give dates: in hisbook The
Dominant Animal, co-written with his wife and published in
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CHAPTER 10

The two great pessimisms of
today: Africa and climate
after 2010

It is possible to believe that all the past is but the

beginning of a beginning, and that all that is and
has been is but the twilight of the dawn.

H.G. Wells

The Discovery ofthe Future

GREENLAND ICE CAP TEMPERATURE FROM ICE CORES
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The two great pessimisms of today

ages in the system. The slums of Nairobi and Lagos are terrible
places, but the chief fault lies with governments, which place
bureaucratic barriers in the way of entrepreneurs trying to build
affordable homes for people. Unable to negotiate the maze of
regulations that govern planning, developers leave the poor to
build their own slums, brick by brick as they can afford them,
outside the law - and then await the official bulldozers. In Cairo
it would take seventy-seven bureaucratic procedures involving
thirty-one agencies and up to fourteen years to acquire and
register a plot of state-owned land on which to build a house.
No wonder nearly five million Egyptians have decided to build
illegal dwellings instead. Typically, a Cairo house owner will
build up to three illegal storeys on top of his house and rent
them out to relatives.

Good for him. However, entrepreneurs who start businesses
in the West usually finance them with mortgages, and you
cannot get a mortgage on an illegal dwelling. The Peruvian
economist Hernando de Soto estimates that Africans own an
astonishing $1 trillion in ‘dead capital’ - savings that cannot be
used as collateral because they are invested in ill-documented
property. He draws an instructive parallel with the young United
States in the early nineteenth century, where the formal codified
law was fighting a rearguard action against an increasingly
chaotic confusion of informal squatters’ rights to property. More
and more states were tolerating and even legalising pre-emption
- ownership acquired by settling land and improving it. In the
end it was the law that had to give, not the squatters - the law
allowing itselfto change by bottom-up evolution, not top-down
planning. The retreat culminated in the Homestead Act of 1862,
which formalised what had been happening for many years and
signified ‘the end of a long, exhausting and bitter struggle
between elitist law and a new order brought about by massive
migration and the needs ofan open and sustainable society’. The
result was a property-owning democracy in which almost
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everybody had ‘live’ capital, which could be used as collateral for
starting a business. Enclosure had played a similar role in Britain
earlier, though lack of unoccupied land made the result far less
equitable. Revolution eventually achieved property rights for the
French poor, too, rather more bloodily, and would probably
have done the same for Russians, but for the Bolshevik coup.

The importance of property rights can even be demonstrated
in the laboratory. Bart Wilson and his colleagues set up a land
of three virtual villages inhabited by real undergraduates of
two kinds - merchants and producers - making and needing
three kinds of unit: red, blue and pink. Since no village can make
all three units, the subjects had to start trading among them-
selves and did. Unlike in the previous, simpler experiment
(see pages 89-90) they graduated to impersonal, market-like
exchange. But when the players had a history of no property
rights - i.e., they were able to steal units from each other’s caches
- the trading never flourished and the undergraduates went
home poorer than if they had a history of property rights. It is
exactly what de Soto and economists like Douglass North have
been saying about the real world for some time.

(Incidentally, there is now overwhelming evidence that well
crafted property rights are also the key to wildlife and nature
conservation. Whether considering fish off Iceland, kudu in
Namibia, jaguars in Mexico, trees in Niger, bees in Bolivia or
water in Colorado, the same lesson applies. Give local people
the power to own, exploit and profit from natural resources in
a sustainable way and they will usually preserve and cherish
those resources. Give them no share in a wildlife resource that
is controlled - nay protected’ - by a distant government and
they will generally neglect, ruin and waste it. That is the real
lesson of the tragedy of the commons.)

Property rights are not a silver bullet. In some countries, their
formalisation simply creates a rentier class. And China experi-
enced an explosion of enterprise after 1978 without ever giving
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and Luxembourg, and even the citizens of developing countries
will have incomes between those of today’s Malaysians and
Norwegians. In the hottest scenario, income rises from $1,000
per head in poor countries today to more than $66,000 in 2100
(adjusted for inflation). Posterity in these futures is staggeringly
wealthier than today, even in Africa - an interesting starting
assumption for an attempt to warn us of a terrible future. Note
that this is true even if climate change itself cuts wealth by
Stern’s 20 per cent by 2100: that would mean the world
becoming ‘only’ two to ten times as rich. The paradox was stark
when the Prince of Wales said in 2009 that humanity had TOO
months left to take the necessary steps to avert irretrievable
climate and ecosystem collapse’, then went on in the same
speech to say that, by 2050, there will be nine billion people on
the planet, mostly consuming at Western levels.

The reason for these rosy assumptions about wealth is that
the only way the world can get that hot is by getting very rich
through emitting lots of carbon dioxide. Many economists think
these futures, wonderful as they sound, are unrealistic. In one
IPCC future, world population reaches fifteen billion by 2100,
nearly double what demographers expect. In another, the
poorest countries grow their per capita income four times as fast
as Japan grew in the twentieth century. All the futures use
market exchange rates instead of purchasing power parities for
GDP, further exaggerating warming. In other words, the high-
end projections have pretty wild assumptions, so the 4°C
warming, let alone the unlikely 6°C, will only happen ifitis also
accompanied by truly astonishing increases in human pros-
perity. And if it is possible to get so prosperous, then the
warming cannot have been doing much economic harm along
the way.

To this some economists such as Martin Weitzman reply that
even if the risk of catastrophe is vanishingly small, the cost
would be so great that the normal rules of economics do not
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The two great pessimisms of today

is increasing too - and increasing the bicarbonate concentration
increases the ease with which carbonate can be precipitated out
with calcium by creatures that seek to do so. Even with tripled
bicarbonate concentrations, corals show a continuing increase
in both photosynthesis and calcification. This is confirmed by a
rash of empirical studies showing that increased carbonic acid
either has no effect or actually increases the growth of calcareous
plankton, cuttlefish larvae and coccolithophores.

My general optimism is therefore not dented by the un-
doubted challenge of global warming by carbon dioxide. Even if
the world warms as much as the consensus expects, the net harm
still looks small alongside the real harm now being done by
preventable causes; and if it does warm this much, it will be
because more people are rich enough to afford to do something
about it. As usual, optimism gets a bad press in this debate.
Optimists are dismissed as fools, pessimists as sages, by a media
that likes to be spoon-fed on scary press releases. That does not
make the optimists right, but the poor track record of pessimists
should at least give one pause. After all, we have been here
before. T want to stress the urgency of the challenge,’” said Bill
Clinton once: ‘This is not one of the summer movies where you
can close your eyes during the scary parts.” He was talking not
about climate change but about Y2K: the possibility that all
computers would crash at midnight on 31 December 1999.

Decarbonising the economy

In short, a warmer and richer world will be more likely to
improve the well-being of both human beings and ecosystems
than a cooler but poorer one. As Indur Goklany puts it, ‘neither
on grounds of public health nor on ecological factors is climate
change likely to be the most important problem facing the globe
this century.” The results of thirteen economic analyses of
climate change, assuming consensus amounts of warming,
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CHAPTER 11

The catallaxy:
rational optimism about 2100

I hear babies cry, 1 watch them grow,
They’ll learn much more than I'll ever know,
And I think to myself, what a wonderful world.
Bob Thiele and George David Weiss
What a Wonderful World

IPCC PROJECTIONS FOR WORLD GDP PER CAPITA
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Stern annual interest rate of 6 per cent is one-hundredth of the value of
the same loss at Stern’s centuries-long discount rate of 1.4 per cent.’

p. 331 ‘Nigel Lawson asks, reasonably enough’. Lawson, N. 2008. An Appeal
to Reason. Duckworth.

p. 331 ‘all six of the IPCC’s scenarios assume that the world will experience
so much economic growth that the people alive in 2100 will be on
average 4-18 times as wealthy as we are today’, http://www.ipcc.ch/ipcc
reports/sres/emission/014.htm.

p. 332 ‘In the hottest scenario, income rises from $1,000 per head in poor
countries today to more than $66,000 in 2100 (adjusted for inflation) .
Goklany, 1. 2009. Is climate change ‘the defining challenge of our age’?
Energy and Environment 20: 279-302.

p. 332 ‘Note that this is true even if climate change itself cuts wealth by
Stern’s 20 per cent by 2100: that would mean the world becoming ‘only’
2-10 times as rich.” See http://sciencepolicy.colorado.edu/prometheus/
archives/climate_change/001165a_ comment_on_ipcc_wo.html.

p. 332 ‘the Prince of Wales said in 2009’. http://www.spectator.co.uk/
politics/all/5186108/the-spectators-notes.thtml.

p. 332 ‘All the futures use market exchange rates instead of purchasing
power parities for GDP, further exaggerating warming.’ Castles, 1. and
Henderson, D. 2003. Economics, emissions scenarios and the work of the
IPCC. Energy and Environment 14:422-3. See also Maddison. A. 2007.
Contours of the World Economy. Oxford University Press,

pp. 332-3 ‘The trouble with this reasoning is that it applies to all risks, not
just climate change.” http://cowles.econ.yale.edU/P/cd/dI6b/dI1686.pdf;
and http://www.economics.harvard.edu/faculty/weitzman/files/

ReactionsCritique.pdf.

p. 334 ‘some countries will continue to gain more land from siltation than
they lose to erosion’. Despite this, the journalist George Monbiot incites
murder: ‘Every time someone dies as a result of floods in Bangladesh, an
airline executive should be dragged out of his office and drowned.
(Guardian, 5 December 2006); and James Hansen demands trials for
crimes against humanity for having an outlying view: James Hansen,
one of the world’s leading climate scientists, will today call for the chief
executives of large fossil fuel companies to be put on trial for high crimes
against humanity and nature, accusing them of actively spreading doubt
about global warming’ (Guardian, 23 June 2008).

p. 334 ‘even the highest estimates of Greenland’s melting’. Luthke, S.B. et al.
2006. Recent Greenland ice mass loss from drainage system from satellite
gravity observations. Science 314:1286-9. If anything the rate of melting
in Greenland is slowing: van de Wal, R.S.W., et al. 2008. Large and rapid
melt-induced velocity changes in the ablation zone of the Greenland ice
sheet. Science 321:111.
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p. 334 warming will itself reduce the total population at risk for water
shortage’. Arnell, N.W., 2004. Climate change and global water
resources: SRES emissions and socio-economic scenarios. Global
Environmental Change 14: 31-52. Commenting on how the IPCC’s
summary for policymakers misreported this paper by omitting all
mention of the positive effects caused by more rain falling on populated
areas, Indur Goklany writes: “To summarize, with respect to water
resources, Figure SPM.2 - and its clones - don’t make any false
statements, but by withholding information that might place climate
change in a positive light, they have perpetrated a fraud on the readers.’
See http://wattsupwiththat.com/2008/09/18/how-the-ipcc-portrayed-a-
net-positive-impact-of-climate-change-as-a-negative/#more-3138.

p. 334 ‘previous warm episodes’. The famous ‘hockey stick’ graph that
seemed to prove that the Medieval Warm Period never happened has
since been comprehensively discredited. It relied far too heavily on two
sets of samples from bristlecone pine trees and Siberian larch trees that
have since been shown to be highly unreliable; it spliced together proxies
and real thermometer data in a selective way, obscuring the fact that the
proxies did not mirror modern temperatures, and it used statistical
techniques that made a hockey stick out of red noise. Subsequent non-
tree-ring proxies have emphatically reinstated the Medieval Warm
Period as warmer than today. See Holland, D. 2007. Bias and
concealment in the IPCC process: the ‘hockey-stick’ affair and its
implications. Energy and Environment 18:951-83; http://republicans.
energycommerce.house.gov/108/home/07142006_Wegman_Report.pdf;
www.climateaudit.org/?p=4866#more-4866; http://wattsupwiththat.
com/2009/03/18/steve-mcintyres-iccc09-presentation-with-notes/#
more-6315; http://www.climateaudit.org/?p=7168. See also Loehle, C.
2007. A 2000-year global temperature reconstruction based on non-tree
ring proxies. Energy and Environment 18:1049-58; and Moberg, A,
Sonechkin, D.M., Holmgren, K,, Datsenko, N.M. and Karlen, W, 2005.
Highly variable Northern Hemisphere temperatures reconstructed from
low- and high-resolution proxy data. Nature 433:613-17. For papers on
the Holocene warm period, between 8,000 and 5,000 years ago, see
http://climatesanity.wordpress.com/2008/10/15/dont-panic-the-arctic-
has-survived-warmer-temperatures-in-the-past/; http://adsabs.harvard.
edu/abs/2007TAGUFMPPI 1A0203F; and http://adsabs.harvard.edu/abs/
2007AGUFMPP11A0203F; and http://nsidc.org/ arcticseaicenews/fag.
html#summer _ice.

p. 334 ‘the net population at risk of water shortage by 2100 falls under all
their scenarios . Goklany, 1. 2009. Is climate change the defining
challenge of our age? Energy and Environment 20:279-302.

p. 335 ‘no increase in either the number or the maximum wind speed of
Atlantic hurricanes making landfall’. Pielke, R.A., Jr., Gratz, J,, Landsea,
C.W.,, Collins, D,, Saunders, M.A. and Muslin, R, 2008: Normalized
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compared with 11.6 per cent today. Goklany, I. cited in Bailey, R. 2009.
What planetary emergency? Reason, 10 March 2009. See http://www.
reason.com/news/show/132145.html.

p. 338 ‘The richest and warmest version of the future will have the least
hunger’. Parry, M.L., Rosenzweig, C,, Iglesias, A., Livermore, M. and
Fischer, G, 2004: Effects of climate change on global food production
under SRES emissions and socio-economic scenarios. Global
Environmental Change 14:53-67.

p. 338 ‘will have ploughed the least extra land to feed itselfl Levy, P.E. et al.
2004. Modelling the impact of future changes in climate, C02
concentration and future land use on natural ecosystems and the
terrestrial carbon sink. Global Environmental Change 14:21-30.

p. 338 ‘hunger, dirty water, indoor smoke and malaria, which kill
respectively about seven, three, three and two people per minute’. UN
estimates: 3.7m deaths from hunger each year; 1.7m from dirty water,
1.6m from indoor smoke; 1.1m from malaria,

p. 338 Economists estimate that a dollar spent on mitigating climate change
brings 90 cents of benefits’. Lomborg, B. 2008. How to get the biggest
bang for 10 billion bucks. wall StreetJournal, 28 July 2008.

p. 338 The polar bear, still thriving today (eleven of thirteen populations are
growing or steady)’, http://www.sciencedaily.com/releases/2008/10/0810
20095850.htm. See also Dyck, M.G., Soon, W,, Baydack, R.K., Legates,
D.R., Baliunas, S,, Ball, T.F. and Hancock, L.O. 2007. Polar bears of '
western Hudson Bay and climate change: Are warming spring air
temperatures the ‘ultimate’ survival control factor? Ecological Complexity
4:73-84. See also Dr Mitchell Taylor’s presentation at http://www.you
tube.com/watch ?v=163DI 14Pemc.

pp. 339-40 ‘Charlie Veron, an Australian marine biologist... Alex Rogers of
the Zoological Society of London’. Both quoted in the Guardian, 2
September 2009. http://www.guardian.co.uk/environment/2009/sep/02/
coral-catastrophic-future.

p. 340 ‘not even in the Persian Gulfwhere water temperatures reach 35C\
This is what a Canadian biologist wrote on a blog in August 2008: ‘I just
got back from Iranian side of the Persian Gulf - the Asaluyeh/Nyband
Bay region. Air temps 40, sea temps 35. (Email me privately if you want
comments on the joys of doing field work under those conditions.)We
observed corals at depths from 4-15m. No corals, at any depths, were
bleached. Gives perhaps some relevance to the term “resilience.” BTW,
those mostly undescribed reefs had coral cover of approx 30% - higher
than the Florida Keys, http://coral.aoml.noaa.gov/pipermail/coral-list/
2008-August /037881.html.

p. 340 ‘corals become more resilient the more they experience sudden
warmings’. Oliver, T.A. and Palumbi, S.R. 2009. Distributions of stress-
resistant coral symbionts match environmental patterns at local but not
regional scales. Marine Ecology Progress Series 378:93-103. See also
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p. 344 ‘writes Peter Huber’. Huber, P. 2009. Bound to burn. City Journal,
spring 2009.

p. 344 quite soon engineers will be able to use sunlight to make hydrogen
directly from water with ruthenium dye as a catalyst’. Bullis, K. 2008. Sun
+ water = fuel. Technology Review, November/December, 56-61.

pp. 344-5 ‘Once solar panels can be mass-produced at $200 per square
metre and with an efficiency of 12 per cent, they could generate the
equivalent of a barrel of oil for about $30’. lan Pearson, 8.9.08: http://
www.futurizon.net/blog.htm.

p. 345 ‘human energy use over the past 150 years as it migrated from wood
to coal to oil to gas. Ausubel, J.H. 2003. ‘Decarbonisation: the Next 100
Years'. Lecture at Oak Ridge National Laboratory, June 2003. http://phe.
rockefeller.edu/PDF_FILES/oakridge.pdf.

p. 346 ‘Jesse Ausubel predicts’. Ausubel, J.H. and Waggoner, P.E. 2008.
Dematerialization: variety, caution and persistence. PNAS 105:12774-9.
See also: http://www.nytimes.eom/2009/04/2 l/science/earth/21tier.html.

p. 346 ‘carbon-rich oceanic organisms called salps’. Lebrato, M. and Jones,
D.0.B. 2009. Mass deposition event of Pyrosoma atlanticum carcasses off
lvory Coast (West Africa). Limnology and Oceanography 54:1197-1209.

Chapter 11

p. 349 ‘I hear babies cry, | watch them grow’. Thiele, B. and Weiss, G. D. 1967.
‘What a Wonderful World’. Range Road Music, Inc., Bug Music - Quartet
Music, Inc. and Abilene Music, Inc., USA. Copyright renewed. AO rights
reserved. Reproduced with permission of Carlin Music Corp., London,

p. 349 IPCC projections for world GDP graph. Intergovernmental Panel on
Climate Change, 4th Assessment Report 2007.

p. 352 ‘said H.G. WeOs'. Wells, H.G. ‘The Discovery of the Future’ Lecture at
the Royal Institution, 24 January 1902, published in Nature 65:326-31.
Reproduced with the permission of AP Watt Ltd on behalf of the
Literary Executors of the Estate of H.G. Wells,

p. 354 ‘As Paul Romer puts it’. Quotes are from Romer, P. ‘Economic
growth’ in the Concise Encyclopedia ofEconomics (edited by David R
Henderson, published by Liberty Fund)-, and Romer, P. 1994. New goods,
old theory, and the welfare costs of trade restrictions. Journal of
Development Economics 43:5-38.

p. 355 ‘the world economy will be doubling in months or even weeks’.
Hanson, R. 2008. Economics of the Singularity. IEEE Spectrum (June
2008) 45:45-50.

p. 355 atechnological singularity”. This notion has been explored by
Vernor Vinge and Ray Kurzweil. See Kurzweil, R. 2005. The Singularity
Is Near. Penguin.

p. 355 ‘says Stephen Levy.’ Levy, S. 2009. Googlenomics. Wired, June 2009.

p. 356 ‘says the author Clay Shirky’. Shirky, C. 2008. Here Comes Everybody.
Penguin.
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p. 356 ‘Says Kevin Kelly. Kelly, K. 2009. The new socialism. wired, June 2009.

p. 358 ‘The wrong kind of chiefs, priests and thieves could yet snuff out
future prosperity on earth.” Meir Kohn has written eloquently on this
point. See www.dartmouth.edu/~mkohn/Papers/lessons% 201r3.pdf.

p. 359 ‘Said Lord Macaulay’. Macaulay, T.B. 1830. Southey’s Colloquies on
Society. Edinburgh Review, January 1830.

p. 359 ‘In Thornton Wilder’s play The Skin of Our Teeth’. Wilder, T. 1943.
The Skin of Our Teeth. HarperCollins.
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a Wasitnature
or nurture that
made Matt
Ridley the man
he is today?

Meet Matt Ridley

by Natasha Loder

©2000 byJerry Bauer

When we look at any human, itis
natural to wonder what made them the
way they are. On meeting Matt Ridley,
one finds a tall, well-bred, thoughtful
man who cares about the details of the
world around him. Even slightly trivial
questions are carefully considered.
So was it nature or nurture that made
Matt Ridley the man he is today?
Ridley insists that it was a bit of both.
Not surprising, really, since this is a
fundamental message of his book Nature
Via Nurture (now titled The Agile Gene).
Ridley was born in England in 1958.
He grew up outside Newcastle on an
idyllic dairy and wheat farm that has
belonged to his family for three



centuries. It doesn’t get much nicer than
that, he observes wistfully. Educated at While
Eton, he went on to study zoology at

. . 2. working on
Oxford. He had an incredibly privileged ) i
background, he admits, with both the his thesis ...
best nature and the best nurture. he discovered

One factor above all others appears
to have steered the course of Ridley’s o
life: during boyhood he had a “complete writing more
and dominating obsession” with bird- than scientific
watching. His father was also a keen
bird-watcher. Was it in the genes, then?
No, says Ridley, “my grandfather was an
engineer. | inherited the personality that
led me to be interested in these things,
and | learned the habit that was then
reinforced by practice.”

Bird-watching led to an interest in
natural history, which in turn led to a
degree in zoology, scientific research
on pheasants, and a PhD from Oxford
in 1983. While working on his thesis,
though, he discovered that he enjoyed
writing more than scientific research.

So he left academia and joined The
Economist.

Ridley worked for nine years
at The Economist, first as a science
correspondent, next as the magazine’s
science editor, then finally as its
Washington correspondent. In 1996
he became the founding chairman
of the international Centre for Life in
Newcastle (a £70,000,000 science park
and education center devoted to research
in genetics)—a role of which he is proud.
He has also been a columnist for the
Daily Telegraph and Sunday Telegraph,
and has written a number of highly
acclaimed books on popular science, »

that he enjoyed

research.
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He claims
to have been
‘mugged by
the realities of
parenthood.’

Meet Matt Ridley (continued)

including The Red Queen: Sex and the
Evolution ofHuman Nature (1994),
Genome, which was an international
bestseller first published in 2000, and
The Rational Optimist. Ridley is also a
regular columnist for the Wall Street
Journal.

Married with two children, Ridley
lives near Newcastle with his wife,
Anya Hurlbert. She is, he says, a “real
scientist”—a neuroscientist trying to
understand how the brain interprets
what the eye tells it. The integration of
his work and home life seems a touch
uncanny. As Ridley himself notes: “It is
perhaps no total coincidence that | wrote
a book about mating soon after I got
married and have written about nature
and nurture soon after I've had
children.”

He claims to have been “mugged by
the realities of parenthood,” and had
expected to exercise much greater
control over the development of his
children. “It's amazing how they seem
to come into the world not just with
their own personalities, but with fully
formed sets of behaviors that are
extremely resistant to you.” It is said,
he adds, that people believe in nurture
when they have one child, and nature
when they have two. Parent of two
children, Ridley manages to see how
incredibly different they are despite
having been brought up in similar
environments.

If he hadn’t learned about the effect of
genes, he might have gone on to feel that



his children’s behavior resulted almost
purely from their parents’ input.
Parenting certainly matters, he now
recognizes, but it does not fine-tune
the personality. Children seem to be
much more aware of peer pressure and
relationships, and adjust to these factors
more than to the will of their parents.
He thinks children calibrate themselves
against siblings and peers in order to
judge what sort of person they are and
what they are good at. Then there is

a feedback effect. If they are good at
something like tennis, they enjoy
playing it, spend more time doing it,
and therefore get even better. But if
they determine they are bad at
something they will give up.

Ridley enjoys fly-fishing, seeks
inspiration on the Internet, and wishes
he had written the Tom Stoppard play
Arcadia. He never leaves home without
his compass, which he uses “on emerging
from tube stations.” f v






account of how genes build brains to
absorb experience.

“Matt Ridley’s marvelous new book ...
[is] a sweepingly ambitious work that
tackles, in lucid and often poetic prose,
many of the biggest questions in biology
and beyond. . .. Ridley is a superb
writer whose exquisite, often moving
descriptions of life’s designs remind
me of the best work of the late Lewis
Thomas. Scorning hackneyed, imprecise
metaphors (a gene, he insists, is nothing
like a blueprint), he crafts some of the
clearest explanations of complex
biological processes that I have
encountered. What's more, he
captures their slippery beauty.”

— Susan Okie, Washington Post






THE BEST AMERICAN SCIENCE WRITING 2002
(Matt Ridley, editor)

The Best American Science Writing 2002
gathers top writers and scientists
covering the latest developments in

the fastest-changing, farthest-reaching
scientific fields, such as medicine,
genetics, computer technology,
evolutionary psychology, cutting-edge
physics, and the environment. The
book’s twenty-one essays include: “The
Made-to-Order Savior,” in which Lisa
Belkin spotlights two desperate families
seeking an unprecedented cure by a
medically and ethically unprecedented
means— creating a genetically matched
child; “Rethinking the Brain,” in which
Michael Specter reports on the shock
waves rippling through the field of
neuroscience following the revolutionary
discovery that adult brain cells might

in fact regenerate; and “1 Love My Glow
Bunny,” in which Christopher Dickey
recounts with sly humor a peculiar
episode in which genetic engineering
and artistic culture collide.

“Superb brain candy.” —Kirkus Reviews
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GENOME

Arguably the most significant scientific
discovery of the new century, the
mapping of the twenty-three pairs

of chromosomes that make up the
human genome raises almost as many
questions as it answers. Questions that
will profoundly impact the way we think
about disease, about longevity, and about
free will. Questions that will affect the
rest of your life.

Genome offers extraordinary insight
into the ramifications of this incredible
breakthrough. By picking one newly
discovered gene from each pair of
chromosomes and telling its story,

Matt Ridley recounts the history of
our species and its ancestors from

the dawn of life to the brink of future
medicine. From Huntington’s disease
to cancer, from the applications of
gene therapy to the horrors of eugenics,
Matt Ridley probes the scientific,
philosophical, and moral issues arising
as a result of the mapping of the genome.
It will help you understand what this
scientific milestone means for you, for
your children, and for humankind.
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A BEST
BOOK OF
THE YEAR

(THE ECONOMIST)

“Delightful and fascinating. . . .

Filled with insight and wit.”
—Steven Pinker

“A fast-moving, intelligent
description of why human life
has so consistently improved
over the course of history, and

a wonderful overview of
how human civilizations
move forward.”
—John Tierney,

New York Times

have dominated public discourse,

insisting that things will soon be get-
ting much worse. But in fact, life is getting
better—and at an accelerating rate. Food
availability, income, and life span are up;
disease, child mortality, and violence are
down all across the globe. Africa is following
Asia out of poverty; the Internet, the mobile
phone, and container shipping are enriching
people’ lives as never before.

In his bold and bracing exploration into
how human culture evolves positively
through exchange and sFeciaIization, best-
selling author Matt Ridley does more than
describe how things are getting better.
He explains why. An astute, refreshing,
and revelatory work that covers the entire
sweep of human history—from the Stone
Age to the Internet— The Rational Optimist
will change your way of thinking about the
world for the better.
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