The X Factor

A thousand years ago, China appeared to have assembled
all the pieces for an industrial revolution. What happened?

mmnw in the 11th century, Chinese
government arsenals manufactured more
than 16 million identical iron arrow-
heads a year. In other words, mass pro-
duction. Rather later, in the 13th century,
machines in northern China powered by
belt transmissions off a waterwheel
twisted a rough rope of hemp fibers into
a finer yarn. The machine used 32 spin-
ning heads rotating simultaneously in a
technique that probably resembled mod-
ern ring-spinning. A simitar device was
used for doubling filaments of silk. In
other words, mechanized production, in
the sense that the actions of the human
hand were replicated by units of wood
and metal, and an array of these identical
units was then set into motion by inani-
mate power.

Common sense thus suggests that the
Chinese economy, early in the millen-
nium just coming to a close, had already
developed the two key elements of what
we think of as the Industrial Revolution;
mass production and mechanization.
That, nonetheless, nothing much more
happened in this direction during the
next 600 or 700 years is also a matter of
common knowledge. Even the spinning
machine went out of use, and survived
only in Hterature and ever less compre-
hensible copies of copies of diagrams
made by artists who had never set eyes
on the real thing,

Much later, from the middle of the
19th century on, China had to import,
then service, adapt and even at times im-~
prove, mechanical engineering from the
West. This was done with considerable
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flair, particularly by Chinese firms in
Shanghai, a city which during treaty-port
days turned into a nonstop international
exhibition of machine building. So Chi-
nese technical capability can hardly be
said to have withered in the intervening
centuries. But what went wrong the first
time? Why did the first industrial revoly-
tion not take place in China, as it seems
it should have?

Of course, there is much more to such
a revolution than technology alone. It re-
quires a large-scale market economy,
and that presupposes cheap transport and
communications, extensive commercial-
ization, monetization and credit instru-
ments. China during the Song dynasty
{960--1279 A.D.) delivered ali of these.

The Song enjoyed the results of an
economic revolution that featured the
rapid development of wet-field rice
farming in the lower Yangtze valley, the
burgeoning of a dense network of low-
coasts, and a money supply increased by
many means, including fiduciary money
(some of it the world’s First paper
money) and credit. A proliferation of
petty local markets supported three greai
market-regions in the north China plains,
the fower Yangtze and Sichuan, Above
these rose a nationwide market and an
Overseas commerce so vigorous that
taxes on it were the main financial sup-
port of the Southern Song (1127-1279)
government.

To these we may add a growing liter-
acy, linked with woodblock printing, a
growing numeracy and some of what
were then the largest cities on the globe,
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in one or two cases with more than a mil-
lion inhabitants. Many of these were now
also producer cities, not just consumer
cities living off administrative revenues.
What could be called the “textbook
package” of factors that we commonly
assume produces an industrial revolution
was all in place. And still there was no
breakthrough. Why?

The disruption caused by the con-
quests of the Jurchen in the north during
the 12th century, and then the Mongols
in the whole of China during the 13th, is
the most direct answer, and should not be
discounted jusi because it is obvious. At
a deeper level, the economic driving
force provided by the expansion of pro-
duction in the Yangtze valley had dimin-
ished. From the late 10th century until
about 1100, the 26 prefectures of the
lower Yangtze had maintained an aver-
age annual growth rate in population of
more than 1%. For premodem times, this
is impressive, approaching a tripling
within a century.

But land fills up, and opportunities
once taken cannot be taken again. The
coherent pattern fell apart during the
Southern Song and, with a faw local ex-
ceptions, this sustained growth was not
maintained. The climate also grew more
variable and colder, dropping af times to
two degrees Celsius below the annual
average at the start of the medieval eco-
nomic revolution.

Economic vitality returned in the later
16th and early 17th centuries. It was then
disrupted again, by internal rebellions,
the Manchu conquest, and one of the
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