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11: CHINA’S EARLY INDUSTRIAL
REVOLUTION AND ITS

ANTECEDENTS (8/96): TUTORIAL

1. The Chinese caught up materially with the
Western Eurasians by
a. the Beginning Neolithic.
b. the Late Neolithic.
c. the beginning of the Bronze Age.
d. the middle of the Bronze Age.
e. the beginning of the Iron Age.

e: and, perhaps not coincidentally, after having
gone through most of a feudal process which
accelerated development of a market within which
spread of technical novelties might also accelerate.

2. In material terms, the Chinese began to
move ahead of the West Eurasians during
a. early Eastern Zhou times
b. late Warring States & Han times.
c. the Late Neolithic.
d. the Early Bronze Age.
e. the Late Bronze Age.

b: in both technology and economic organization.

3. Chinese iron technology during late  anti-
quity was _____ and produced a more useful
form of the metal, _______, than was avail-
able in western Eurasia.

a. more expensive, cast iron
b. cheaper, wrought iron
c. cheaper, cast iron,
d. more expensive, wrought iron
e. more expensive, high carbon steel

c: Cast iron could be mated with wood to
compensate for its brittleness.

4. The most advanced of the Europeans
caught up with the Chinese in material
terms by the
a. 13th-16th centuries.
b. 9th-10th centuries.
c. 17th-18th centuries.
d. 6th-7th centuries.
e. 8th-9th centuries.

a: led by the Netherlands during the 13th century,
with England following by the 16th century.

5. England in the late 18th century and Song
China in the 11th century were most
similar in their
a. rates of investment.
b. market interest rates.
c. savings rates.
d. production per capita.
e. technological recipes.

e: English rates of investment were higher because
their savings rate was higher. Their higher propen-
sity to save was reflected in lower market interest
rates. The resulting more indirect production
yielded more production per capita. The English
numbers were congruent with a definition of its
economy as moving into the “full industrial”
stage; China’s numbers fit the “early industrial”
category.

6. Generally speaking, both historically and
recently, new technology tends to be widely
used not too long after it is discovered.

a. True. b. False.
b: More often than not, it either sees only limited
use or is placed “on the shelf” because there is not
enough savings to finance it. Potential demand
cannot, net, overcome this choke point. Indeed,
absent an adequate supply of savings to finance
new production processes, people won’t earn the
extra income from being hired to construct the new
process to turn their potential into actual demand.
,
7. As an economy moves toward and then

into an early, and then into a full indus-
trial revolution, production becomes
a. ever more direct.
b. ever more indirect.

   c. at first more direct, then indirect.
d. at first more indirect, then direct.
e. less dependent on savings.

b: People tend to use up all the short, productive
ways of producing goods before they turn to the
longer (i.e. more indirect) but even more
productive (eventually) ways of producing.

8. Once Robinson Crusoe makes his stick,
a. he is producing more directly.
b. he need not continue to save berries.
c. he must maintain & periodically re-

place it to keep up production.
d. he needn’t save more to maintain the 

new production level.
e. he has shown that men at any histor-

ical stage can produce indirectly.
c: By definition (since free goods like sunshine are
excluded), capital goods are factors of production
that wear out over time and with use. The
historical stage they have reached  may affect
men’s time preference and hence their propensity
to produce indirectly.

9. Crusoe and Friday (in the novel) were
essentially the same in their propensity to
save and produce indirectly because they had
the same standard of living.

a. True. b. False.
b: Their mental habits differed. Friday had a pre-

civilized mentality. Crusoe had an early
industrial mentality.

10. A 1% compound growth rate will double
the growing entity in ___ years.
a. 11 b. 24
c. 36 d. 72
e. 100

d: calculated using the “rule of 72,” (dividing the
compound growth rate into 72). A modest increase
in the compound growth rate to 1.5% will dras-
tically reduce the doubling time to only 48 years.

11. Long-run falling interest rates indicate
a. no significant absolute growth rate.
b. a positive but static growth rate.
c. a positive and rising growth rate.
d. a positive or negative growth rate.
e. time preference has increased.

c: because time preference (for the present) is
progressively decreasing, making ever more
savings available for investment, thereby allowing
for ever more indirect and hence more productive
production processes to come on line.

12. The average for market interest rates in
China fell by half between __________.

a. Han and Tang and Tang and Song
b. Tang and Song and Song and Ming
c. Han and Tang and Song and Ming

b: We have no reliable market interest rates for
Han. Absent Buddhism during Han to provide a
sense of linear time for all, and there not yet being
Buddhist monastic corporations during Han to
create a time market, this is not surprising.

13. Since the first public credit moneys date
to early to mid Tang times, by assuming that,
as in earlier market innovations, the private
sector moved first, we can plausibly surmise
that private credit moneys may have been
circulating during at least by the latter part of
the age of disunion.

a. True. b. False.
a: This would have been too late to provide a
bridge between ancient commodity-moneys and
Wang Mang’s fiat money, but easily in time to
have gotten the market ready for mid Tang Flying
Cash and early Song Exchange Notes.

14. According to Jane Jacobs, cities
a. reverse engineer imported goods.
b. are only administrative centers.
c. have only a small role as innovators.
d. have little to do with foreign trade.
e. deal with goods, not with ideas.

a: There are commercial cities (though in China
they appeared later than in the West) as well
as cities initially created for purely
administrative/sacramental purposes. Jacobs
believes cities are prime centers of intellectual
as well as technical innovations because they
buy foreign as well as native goods, in all of
which ideas are embodied, ideas which are
revealed by reverse engineering imported
goods in stages.

15. Commercialization of China’s agriculture
a. was largely the result of the state.
b. had little to do with the state.
c. was stimulated by the tax system.
d. kept farmers tied to the land.
e. was of little importance compared to 

urban commerce and manufacture.
c: but the state could not have gone very far with
levying agricultural taxes in money unless farmers
were already habitually going to market. Taxation
in money could then stimulate farmers into going
to market even more frequently. During Emperor
Jing of Han’s time officials were already
complaining that monetization of agriculture was
allowing farmers to abandon farming. Even in full
industrial economies, agriculture has bulked very
large until well past the point of industrial
maturation.
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16. Which of the following were closely tied
to the Han and post-Han shift from millet
to wheat?
a. The breast harness.
b. Moldboard plows.
c. Water-mills.
d. Pasta.
e. (All of the above.)

e: Each change made the next one possible.

17. Buddhism was closely associated with
which of the following?
a. Tea.
b. Water-mills.
c. Pawn shops.
d. “a” and “b,” but not “c.”
e. “a,” “b,” and “c.”

e: These are a wholesome non-alcoholic stimulant
for monastic use and two innovations
associated with the time market.

18. Confucian clan-corporations may have
been marginally more likely to divert savings
from real investments to disguised consump-
tion than the Buddhist monastic corporations
they were modeled on.

a. True. b. False.
a: A significant amount of Confucian clan-
corporation income was diverted into what some
economists call political rent-seeking—i.e. to
seeking privileged access to government power so
as to gain wealth through getting transfer
payments rather than by creating more wealth.

19. Technology is normally the _____ vari-
able in economic growth. _____ is the
______ variable.

a. most trivial, Time preference, decisive
b. most important, Savings, least important
c. independent, Savings, dependent
d. dependent, Time preference, independ-

ent
e. independent, Time preference, depend-

ent
d: Technology is not trivial. It sets up the outer
limits of production. It is just that the inherent
limit on savings/investment imposed by everyone
having to have a positive time preference for
present consumption makes it certain these outer
limits will never be reached.

20. New technology
a. inevitably evokes the savings to use it.
b. is mostly the result of domestic ideas.
c. appears in small, steady increments.
d. stays on the shelf without savings.
e. is independent of its socio-political 

context.
d: The four distractors are all common fallacies
nurtured by people lacking a background in
ideational determinist economic theory.

21. Interregional transport canals in China
a. appeared before irrigation canals.
b. were common by Warring States.
c. were built with bronze digging tools.
d. at first climbed hills via inclined planes

e. began when double-locks appeared.
d: Drainage ditches to dry out the swamps of B2
likely appeared first. Warring States saw only
intra-regional canals. Chinese cast bronze was for
a long time too brittle and its production always
too closely held by government to make it a
suitable for wide use as an industrial metal.
Double-locks for canals only began to replace
inclined planes by early Song times.

22. Worldwide, government-built transport
and communications techniques
a. are never used by men of the market.
b. do not interfere with markets.
c. help markets more than they hurt.
d. distorted early but not recent markets.
e. tend to distort market operations.

e: Men of the market will use such services since
the full costs of doing so are not imputed to them,
allowing them to make more money even though
most taxpayers and consumers suffer a net loss.

23. The Chinese wheel-barrow is more effi-
cient than the European design because it is
more labor-easing.

a. True. b. False.
a: The large, centrally located wheel supports
almost all of the weight of the load.

24. The magnetic compass and maps divided
into coordinates were
a. invented by 11th c. Chinese mariners.
b. invented by 11th c. Chinese Daoists.
c. invented by Han Dynasty Daoists.
d. applied to navigation during Han.
e. Medieval Venetian inventions.

c: for religious purposes in evaluating the magical
suitability for given uses of particular tracts of
land. It took another millennium to apply them to
sea navigation.

25. Paper was probably invented by
a. Han Dynasty government contractors.
b. Warring States artisans as a wrapping 

material.
c. the first printers during Tang times.
d. Daoist alchemists seeking immortality.
e. people seeking a substitute for bamboo 

strips.
b: That is the only function archaeology has as yet
discovered for paper at its earliest appearance.
Only during Han and thereafter do we find
evidence for paper being used as a writing
material.

26. The ancient basic technological model
for printing was provided in Han Dynasty
China by stone drums bearing intaglio en-
graving of the texts of the Confucian classics
from which rubbings were taken by scholars.

a. True. b. False.
b: The text on the stone drums was incised, not
raised, which wasted ink, and the incised charac-
ters were not mirror images. The raised mirror
image characters on signature seals provided the
basic technology later adopted for printing.

27. Printing of books from wood blocks

a. began under the Mongols’ Yuan.
b. began in Sui or Tang times.
c. came after use of metal movable types.
d. was much cheaper than hand copying.
e. was only a bit cheaper than hand 

copying.
d: by a factor of one-hundred, even for books pro-
duced in small numbers. Secular books began to be
produced in significant numbers only during Song.

28. The first early industrial age industry in
China to enjoy what amounted to a world
market was

a. Chinese porcelain ceramics.
b. Chinese cast iron.
c. Chinese paper.
d. Chinese printed books.
e. Chinese cotton cloth.

a: Chinese porcelain even reached Late Medieval
and Renaissance Europe.

29. The compound annual absolute growth
rate of the economy in 11th c. China was
_____; in 18th c. England it was ______.
a. 0.75-1%, 1.5%
b. 1.5%. 0.75-1%
c. 1.5%, 2-3%
d. 0.5%, 0.5%
e. 0.2%, 0.2%

a: The former was the rate characteristic of an
“early industrial revolution,” the latter of a “full
industrial revolution.” Though the two rates seem
close, compounding assures that the latter will
rapidly outgrow the former.

30. The shift from private credit money to
public fiat money from Song through mid
Ming times
a. had little to do with growth of banks.
b. encouraged development of banks.
c. slowed development of modern banks.
d. encouraged private money-forwarding.
e. had little effect on inflation rates.

c: and perhaps had a significant amount to do with
China’s lag in shifting from the early to the full
industrial stages. There was little need for private
money forwarding once public paper money was
widely available to replace heavy strings of bronze
coins. And yet money forwarding was one of the
most profitable businesses of early banks in the
West.


