Classical Civilizations
and Empires
China and Rome,
300 B.C.E. -300 C.E.

HISTORICAL CONTEXT
Both China and Rome expanded from small states to large empires
around 200 B.C.E. (See Maps 4.1 and 4.2.) Each empire ruled at least
fifty million people in an area of over one and a half million square
miles. Both regimes managed to fund and field enormous armies, tax
and control competitors for power in their own aristocracies, and con
vert millions to their cultural ideas. After the second century C.E., how
ever, both empires became increasingly vulnerable to the nomadic
peoples on their frontiers whom they called" barbarians."
This simultaneous development of the two great empires of the
classical age did not occur without contact or mutual interaction. Dur
ing this period the great Silk Road developed across central Asia,
Roman senators complained of the price of Chinese silks, and Roman
coins were found throughout China. Nevertheless, these two great em
pires developed largely independently of each other. The Greek roots of
Roman civilization were well developed in the Roman Republic of the
last centuries B.C.E., and Han China continued the traditions of earlier
Chinese dynasties stretching back a thousand years. For these reasons,
a comparison of the two great empires broadens our understanding of
the possibilities, and limits, of life in the classical age two thousand
years ago.
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THINKING HISTORICALLY
Making Comparisons
"Compare and contrast" is one of the most common types of exam in
structions and is not limited to history courses. Students know that the
instruction asks them to find similarities and differences. Even when
one is asked simply to "compare" two things, the process usually in
volves looking for similarities and differences because likenesses have
no meaning except in reference to those things which are not alike. To
understand something, perhaps even to see it, we must first perceive
how it is different from other things.
In our daily lives, when we encounter something new, we sift
through our memory for similarities and differences. We learn through
a process of almost instinctively going back and forth between those
things that are similar and those that are different. When we try to be
more systematic, however, we might focus on similarities and differ
ences separately. We might notice and list similarities first because gen
erally differences make more sense in terms of similarities, rather than
vice versa. For example, if we want to buy a car we begin with those
that have a similar appeal, price range, or features, and then examine
the differences. We wouldn't start with cars that were radically differ
ent and then look for similarities.
Historians also generally begin with cases that are similar, as we
have here with our comparison of the Chinese Han and Roman em
pires. Given all of the similarities mentioned in the first paragraph of
this chapter, it becomes interesting to ask about the differences. There
would not be much point in beginning with two different entities, say
the Chinese Han Empire and medieval Albania, and asking how, de
spite their differences, they were similar. The chances are that any simi
larities we discovered would be too general (they both had agriculture),
coincidental, or meaningless (they both later became communist).
Ultimately, we compare to understand more than we might learn
from examining each case in isolation. In comparing the ancient Chi
nese and Roman empires, we might seek to understand more about an
cient empires, the course of change in ancient societies, or empires in
general. Almost invariably, by comparison we also learn something
about each of the things compared: in this case China and Rome. Often
a good comparison also leads us to new questions, new topics, and new
comparisons as well.
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S. A. M. ADSHEAD

China and Rome Compared
In this selection a modern historian of China compares the Chinese
Han dynasty with the Roman Empire. You will have to read carefully
because his analysis is quite dense. He uses a complex vocabulary and
covers a wide range of factors-from food to social classes to writing
and roads. How, according to the author, were these two empires sim
ilar? How were they different? Which of these factors (showing simi
larities or differences) would you judge to be the most important, and
why? In addition, can you think of any similarities or differences be
tween Rome and China that are not mentioned in this reading? If so,
how important are they?

Thinking Historically
The easiest way to make a comparison is to list the similarities in one
column and the differences in another.
do this for Rome
and China, according to Adshead.
After you have listed as many
items as you can in each column,
identify
what relation exists between the similarities and differences.
Notice that Adshead begins with similarities and then turns to dif
ferences. As we said in the introduction, this is a standard procedure,
because differences are only meaningful in terms of some assumed or
recognized similarities. Generally, we assume that the similarities are
more important than the differences. The differences are mere varia
tions on the larger similarity. Here, however, Adshead says that the
differences between Rome and China are greater than the similarities.
What might he mean? Are Adshead's differences more important? Are
the similarities more superficial? Return to your list of similarities and
differences and decide.

This section examines first the similarities between Han China and
the classical, pre-Constantinian Roman empire and second, the differ
ences. The conclusion will be that the differences outweighed the simi
larities.
S. A. M. Adshead, China in World History, 3rd ed. (London: Macmillan and New York: St.
Martin's, 2000), 4-7,9-16,17-19.
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Similarities
These may be divided into origin, organization and outcome.
Origin

Both the Han and Roman empires began in the third century Be with
the military expansion of conservative, relatively unideological aristo
cratic states on the western peripheries of their respective civilized
zones. The Roman republic was not a full member of the Hellenistic
world; the duchy of Ch'in 1 was an outsider in the Chou confederacy.
Both expansions were based on a combination of political stability,
abundant rural manpower nourished by advanced agriculture, and dis
ciplined infantry, which was pitted against political instability, artificial
urban growth and over-specialized military technology. Both were di
rected first against mercantile rivals: Carthage, the emporium of tin and
silver in the West and Ch'i, the emporium of salt and iron in the East;
and then against colonial frontiers: the Hellenistic east and Gaul, Ch'u
and Wu-yueh. In both cases conquest was followed by civil war. It
ended in the elimination of the aristocracies which had organized the
expansion and the establishment of bureaucracies which disguised their
novelty by archaizing their ideology and exaggerating their continuity.
Thus the neotraditionalist refoundation of the republic by Augustus
was paralleled by Han-Wu-ti' (eng and shan sacrifices in imitation of
the sage rulers of antiquity. In both cases the novi homines 2 of the bu
reaucracy came to be supplied by men from the defeated but more edu
cated east, freedmen, from Greece and scholars from Honan, through
the patronage of aggressive and colourful empress-dowagers: Agrippina
in the West, empress-dowager Teng in the East.
Organization

In terms of organization the Han and Roman empires had much in com
mon, both problems and solutions. The Roman empire under Hadrian
covered 1,763,000 square miles; the Han empire towards the end of the
second century AD covered 1,532,000 square miles. Both faced similar
problems of distance and time in administering an area half the size of
the United States with a technology in which nothing went faster than a
horse. Both sought a solution in the cultural solidarity of elites: the
spontaneous coordination produced by the shared values, institutions,

tDuchy of Ch'in (256-206 S.C.E.). Unified China in 221 S.C.E. by conquering the larger
Chou confederacy (1050-256 S.C.E.). [Ed.]
2I.:Jtin for "nt>w mt>n" TT!':II"lIv rpfpr<; tn "
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vocabulary and reactions of, on the one hand, the classical paedeia':
and, on the other, the Confucian wen-yen. 3 Both empires relied on this
solidarity as their foundation, both built roads to foster it and facilitate
military flexibility, and both constructed great walls to give that flexibil
ity time to operate and to avoid the costly continuous mass mobilization
which might destroy culturalism by militarism. In both empires, the
dominant element of the army was the infantry; the dominant colour of
the culture, literary, with poetry giving way to prose. In both the army
was opposed by cavalry enemies, the Iranian cataphract4 and the Hsu
ing-nu light horseman, and in both the culture of the elite was chal
lenged by barbarians, sectaries,S soldiers, and peasants in varying de
grees of alienation from it. In both the challenge was for a long time
contained by political skill, social flexibility, economic prosperity and
cultural syncretism, underpinned by military effectiveness. When the
system needed reconstruction, the Severi of 193-235, provincial lawyers
turned soldiers, populists and patrons of exotic religions, were closely
paralleled by Ts'ao Ts'ao and the Wei dynasty of 184-265, outsiders
from a eunuch background, meritocrats, founders of military colonies,
and friends of unorthodox, new-style philosophy.
Outcome
Despite reconstruction, by the Severi and the tetrarchy and by the Wei
and the Chin, the long-term outcome was the same: the rise of bar
barism and religion; the collapse of the too-costly superstructure in one
half of the empire; its survival, reformed, in the other. Both the Roman
and the Han empires collapsed in their north-western halves through a
mixture of institutional hypertrophy, military pronunciamentos, eccle
siastical non-cooperation, and barbarian invasions. Both survived in
slightly new forms in their south-eastern halves with a new capital and
the esta blishment of a foreign, previously "sectarian," ecumenical reli
gion which gradually conquered the north-west as well. In the north
west, the leaders of the invading barbarian armies, often ex-imperial
foederati, 6 set up kingdoms but, except in the vicinity of the limes,?
there was no serious linguistic change. In both China and the West, so
ciety ruralized and centred itself upon self-contained aristocratic es

"py DEE oh
Paedeia and wen-yen are names for the educational systems of Rome and China, respec
tively. Paedeia or paideia refers to humanistic Greek culture; wen-yen refers to humanistic
Confucian education. [Ed.)
4Heavily armed horsemen. [Ed.]
sMembers of religious sects, especially Christians and Buddhists. (Ed.)
6Allies of Rome by treaty (foedus) . [Ed .]
7Roman frontier or wall at Roman boundary. [Ed.]
3
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tates, lay and monastic which, with their immunities, vassals, retainers,
"guests," and servants, were more sociological than economic units. In
both, a new superstructure, a medieval civilization with deeper roots
and firmer foundations than its antique predecessor, was eventually
constructed, but in neither was it built on the old plan or centred on the
segment of the old system which had survived in the south-east. Neither
Constantinople nor Nanking were to be a basis for the medieval world.

Differences
These may be grouped as contrasts of foundation, architectonics, and
decay which paralleled the similarities of origin, organization, and out
come, qualified their genuineness, and limited their significance.
Foundation
. In the Roman west, the principal crop was wheat or its relatives
barley and oats. In Han China, on the other hand, although wheat and
rice were known, the principal crop was millet. Millet is a less palatable
grain than wheat, but it had a higher productivity in pre-modern condi
tions in both quantity sown and area sown. Before the nineteenth cen
tury, the ratio of wheat harvested to wheat sown was seldom more
than 6:1, while the rate for millet was 10:1. Similarly, while the average
pre-modern yield of wheat was 6 quintals a hectare, that of millet was
12 quintals a hectare.
The original difference in productivity was compounded by the dif
ference of natural milieu. In the Roman west, grain was grown on light
downland soils which, to maintain their nitrogen content and hence
fertility, required fallowing in alternate years. In China, on the other
hand, grain was grown on the porous loess 8 of the north-west hills
which, because of its permeability by the chemicals of the air and sub
soil, was self-renewing and did not require either fallowing or manur
ing. The amount of arable land under grain at anyone time in China
was thus double that in Rome.
By the Han period, a higher percentage of [China's] arable acreage
was irrigated than in the Roman west, and a larger proportion of the ir
rigation was by large-scale macro hydraulic means than elsewhere....
If this advantage be added to those of millet yields and the absence of
fallowing, then average Chinese grain yields would have been eight
times those of the Roman west. The two societies had different nutri
tional bases.

8Wind-blown dusty but fertile soil of northern China . [Ed.]
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A corollary of this greater intensity of Chinese grain farming was a
difference in the role of animal husbandry between China and the
Roman west. The difference was not as pronounced as it was later to
become, but already the two societies were oriented in different direc
tions. Because of the self-renewal of the loess, Chinese arable farming
did not require animals for manure; because it did not need to lie fal
low there were no unsown fields free for temporary stocking; and be
cause farms could be smaller thanks to the higher grain yields, there
was less marginal land for permanent pasture and less need for plough
ing animals. Thus, though China and Europe shared the same domestic
animals-cows, horses, sheep, goats, pigs-and, as we shall see, China
in antiquity used the horse more efficiently than did the West, in China
animals were ancillary while in Europe they were essential. True, in an
tiquity, animals, in particular horses, were much fewer in Europe than
they subsequently became (why could Pheidippides 9 not find a mount
between Athens and Sparta?), while the opposite was true in China, but
already the Chinese farmer was oriented to pure arablism in contrast to
the European farmer who was oriented to a mixture of arablism and
pastoralism.
This difference, in turn, contributed to others: different attitudes to
space (the pastoralist can never have too much of it); to mobility (the
pastoralist has both ends and means for it); to energy (the pastoralist
will be lavish with it so long as it is non-human); to nomadic pastoral
ism (the mixed farmer can compromise, the pure arablist cannot); to
food (the pastoralist will structure his meal round a main course of
meat where the arablist will blend a collection of vegetable dishes); and
even to human relations generally (the pastoralist is a herder whereas
the arablist is a grower). In Pilgrim's Regress, C. S. Lewis lO called the
Jews the "shepherd people": it would be an appropriate name for all
westerners. Chinese regalia never included the sword. Even more signif
icant is that Chinese official insignia never included the shepherd's
crook, the pastoral staff.
Chinese agriculture was further differentiated from Roman by
China's superiority in metallurgy in antiquity, particularly iron.
Needham 11 has shown that while the West could not liquify and
cast iron until the fourteenth century AD, so that all ancient and me
dieval iron in the West was low-carbon wrought iron, China produced
cast-iron hoes, ploughshares, picks, axes, and swords from the fourth
century Be. This metallurgical superiority affected both agriculture and
war. The Chinese arable farmer, in addition to his other advantages,
9Greek hero who, according to legend, ran the twenty-six miles from Marathon to
Atbens to announce tbe Greek victory over the Persians. Aspiring" marathon" runners should
also know he collapsed and died after announcing the news. [Ed.]
lOTwentieth-century English Christian writer. [Ed.]
ll]oseph Needham was a famous scholar of Chinese science. [Ed.]
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had more and better iron implements than his Roman counterpart. If
China clung to infantry where Constantinople switched to cavalry, it
was partly because the Chinese footsoldier was better armed and was
better able to cope with his equestrian opponent than the Roman le
gionary. For example, it is doubtful if Roman artisans could have pro
duced the precision-made bronze trigger mechanism required for the
Chinese cross-bow. Consequently the Han never suffered a Carrhae or
an Adrianople. 12 The capacity to cast iron, in turn, raised the level of
steel production both in quantity and quality. Wrought iron is low in
carbon, cast iron is high in carbon, and steel lies in between. For pre
modern siderurgy it was easier to decarbonize than recarbonize. So, by
the Han period, the Chinese, starting with cast iron, could produce
considerable quantities of good steel by what was, in essence, the Besse
mer process of oxygenation, i.e., liquifying the iron while simultane
ously blowing away part of the carbon; while the West, starting with
wrought iron, could only produce limited amounts of poor steel by
heating the iron in charcoal. The Damascus and Toledo blades,13 which
were later to so impress the Crusaders, were the products of trans
planted Chinese technology and when Pliny the Younger spoke admir
ingly of Seric iron, he was probably thinking of Chinese steel.
Intellectual technology. All four primary civilizations shared the pri
mary human tool of articulate speech. Western Eurasia, East Asia, and
Amerindia all possessed the basic tool for higher organization: a system
of writing. In China and the West, but not in Amerindia, writing was
sufficiently old and diffused to constitute the necessary vehicle for edu
cation: a literary tradition. As between China and the West, however,
there was significant differences in all three intellectual techniques;
speech, writing, and literary tradition.
Languages, one might assume are born equal. Each can express the
full range of human consciousness and each is completely translatable
into every other: as Leonardo Bruni 14 put it: "Nothing is said in Greek
that cannot be said in Latin." All languages are equal vehicles of speech
and writing, prose and poetry, even though one may think, with Robert
Frost, that poetry is what gets lost in translation. The Chomskyan hy
pothesis of a single transformational grammar or syntactic structure
governing all languages supports the assumption of linguistic equiva
lence. Yet, it may be argued, at a more superficial level, languages are
not equal and the inequality may have implications for the thought

12In the Battle of Carrhae in 53 B.C.E. the Romans suffered a serious defeat at the hands of the
Parthians whose calvary and archery tactics overwhelmed the Roman soldiers. The Battle of Adri
anople in 378 C.E. against the Huns was the beginning of the end for the Roman Empire. [Ed.]
13Muslim steel made in Syrian and Spanish cities. [Ed.]
14leonardo Bruni (c. 1370-1444) was a leading humanist and historian from Tuscany.
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expressed in them. In particular one may consider whether or not the
different sound/meaning ratio in Chinese as compared to the Indo
European languages influenced thought patterns in China and the
West. Chinese, it has been said, "is exceptionally rich in homophones,"
or, to put it another way, it operates with a "poverty of sounds." Thus
modern Mandarin uses only 1280 sounds to express what must be pre
sumed to be the same gamut of meaning as the phoneme-rich Indo
European languages. Although archaic and ancient Chinese, the lan
guages of Confucius and the middle ages, may have had a wider
phonological range than Mandarin, economy in phonemes seems to be
an original and basic characteristic of Chinese speech. The effect has
been a wider indeterminacy of meaning vis-a-vis sound, a greater de
pendence on context and audience to establish signification, and a bias
in favour of nuance, indirection, allusion and paradigm, as compared
to the cruder, more direct, less allusive, more syntagmatic 15 languages
of the West. The medium does not prescribe the content of the message.
It may be that nothing is said in Chinese that cannot be said in English,
and vice versa: but it does determine the level of articulation, the degree
of thematization, the place on the implicit/explicit scale. In this sense,
the Chinese language with its peculiar sound/meaning ratio was an in
vitation both to the collective introversion which Jung 16 found charac
teristic of the eastern mind and to the protocol thinking which Granet 17
ascribed to the Chinese ....
Signification, already depotentiated by the sound/meaning ratio,
was further beclouded by the accommodating but unresponsive script.
The alphabet was an arithmetic tailored exactly to sound and signifi
cance; the tzu 18 were an algebra which could mean everything or noth
ing. Once again the medium smothered the message.
By the beginning of the Christian era, both China and the West
possessed a body of literature and a tradition of study which was, on
one hand, a vehicle of education and, on the other, both a means and
end of government. Both the Han and the Roman empires, as we saw
above, were founded upon a paedeia. The character of the paedeias,
however, were different. The Chinese tradition was paradigmatic, in
troverted to concepts, ethical; the Western tradition was syntagmatic,
extraverted to things, metaphysical. In both cultures there was a certain
transition from mythology to philosophy, but it had been made to dif
ferent degrees and in opposite directions. In Greece the concrete myth

150rdered into a collection of statements or propositions (usually logically ordered).
[Ed.]
lGear! Jung was a Swiss student of Sigmund Freud who generalized about cultural traits.
[Ed.)
17Marcel Granet was an early twentieth-century French scholar of Chinese civilization.
[Ed.)
18Chinese characters. [Ed.)
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ology of Homer and Hesiod was overlaid by the equally concrete pre
Socratic cosmologies, and both gods and cosmologies were eventually
subsumed in the mathematical Dieu cosmique of orthodox Platonism
or the transcendent Dieu inconnu 19 of gnosticism. Concrete paradigm
was replaced by concrete syntagmata and then by abstract syntagmata.
There was a complete transition from mythology to philosophy. In
China, per contra, the concrete mythology of the Shang and the early
Chou was dissolved by, on the one hand, historicization (conversion of
gods to heroes and dynastic founders, an inverse Euhemerism 2o ) and,
on the other, ritualization (absorption of myth in liturgy), leaving only
abstractions like t'ien, tao, and te 2l behind. Paradigm was reinforced
by theoretical a bstraction and practical concreteness and philosophy's
problem was not the structure of the cosmos but the method of eluci
dating the paradigms. There was only a partial transition from mythol
ogy to philosophy.
The Chinese paideia, more than the Western, was centred on form
rather than content. It was a communications system rather than a
body of doctrine. The Shih-ching 22 provided the model for poetry, the
Shu-ching 23 for prose, and poetry was preferred to prose as being more
highly formalized. In both China and the West, the past was a proto
type for the present, but where Alexander the Great used the model of
Achilles to assert his personality and break continuity, the Han emper
ors used the model of the sage-emperors to conceal theirs and buttress
it. History was understood not, as in Thucydides, as tragedy or pathol
ogy, but, as in the Ch'un-ch'iu, as annals where morality taught by ex
ample. In the Li-chi, ethics were reduced to protocol and the I-ching
provided not an actual cosmology but a repository of concepts for all
possible cosmologies.
Similarly, Confucius (author of Lun-yu) and Lao-tzu':' (author of
Tao-te ching) had no doctrine to teach, no wisdom to impart. They
19Dieu cosmique and dieu inconnu: literally "cosmic god" of science and "unknown
god" of gnosticism. The argument is that Greek philosophy led to the idea of a governing god
of the universe and that later religious mystics, for whom the visible world was less "real," be
lieved the world was run by an unknown or invisible god. [Ed.]
2°Euhemeru5 lea. 300 13 .r .E. \ was a Greek philosopher who argued that the gods were
once heroiC people who had been turned into mythical beings and that mythological stories
were elaborCltions of acrual elenrs. This process of rationalizing mythology is called euhe
merism. It is sometimes used more broadly for an extremely rational, debunking, or nonreli
gious attitude. Here, however, Adshead uses it literally, suggesting that Chinese philosophers
did just the opposite: turning gods into real people and treating myths as if they were real and
abstractions as if they were concrete. [Ed.)
2lT'ien means heaven, god, or nature. Tao means the "way" as in the way of nature. Te
means power or virtue. Adshead's point is that Chinese retained abstractions while the Greeks
looked for specific and concrete origins for abstract concepts. [Ed.)
22The first and classic collection of Chinese poetry. [Ed.)
2JThe classic collection of documents, or history. [Ed .]
"lowTZOO
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were concerned not to advance views, but to define the conditions for
any views: linguistic reform in the one case, the recognition of the inad
equacy of language in the other. They defined the conditions for de
bate, not as a modern philosopher to clear the ground for argument,
but because for them to settle the medium was to settle the message: the
categories of thought are thought, thought and reality are isomorphic,
and all thought needs are the proper paradigms, the little red book of
reality. This tradition was in marked contrast with that of the West
where, whether in Indian cosmology, Zoroastrian ethical prophecy,
Greek empiricism and logic, or Old Testament theocentrism, there was
a recognition of the duality of paradigm and syntagma and the primacy
of the latter. In this major intellectual contrast with China, all the
minor contrasts within the West-the one and the many, metaphysics
and ethics, rationalism and religion, science and intentionality analy
sis-were swallowed up.
Architectonics
In addition to the contrast of physical and intellectual foundations be
tween China and the West, there was also a contrast in architectonics.
The social and political structures erected on the foundations differed
in ground plan, spatial relations, and decor.
Ground plans. The Roman empire was laid out like an amp[h]itheatre
around the arena of the Mediterranean. Rome itself was the imperial
box, the older coastal provinces were the stalls, the new inland limes
provinces were the heavily buttressed upper circle. The internal differ
entiation was between, on the one hand, upper and lower, limes and
city, and on the other, sun and shade, the old urbanization of the east,
the new urbanization of the west. The Han empire, per contra, was laid
out like a wheel. The region of the two imperial capitals, Ch'ang-an
and Lo-yang, formed the hub; the converging valleys of the Wei, the
Fen, the Ching, the Lo, the Han, and the Huang-ho formed the spokes.
The internal differentiation was between centre and circumference, cap
ital and provinces. Both empires in antiquity were centrally planned,
but Rome in a series of concentric circles, China in a series of radiating
lines. The Roman empire was the work of a city state which sought to
stabilize its dominion by universalizing cities, city life, institutions, and
values. It tended therefore to homogenization, a general rise in the level
of urbanization, a Conrad Hilton civilization 24 of everywhere-similar
fora, basilicas, theatres, baths, circuses, and insulae. The Chinese em

24Adshead means a civilization that spreads the same hotels (Hiltons}, buildings, foods,
and chain-culture everywhere. [Ed.}
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pire, on the other hand, was the work of a bureaucratic territorial state
which sought to stabilize its dominion by monopolizing for the court
capital resources, amenities, protection, and prestige. It tended there
fore to heterogenization, to a fall in the general level of urbanization
following the unification of the empire and a growing disparity be
tween the lifestyles of court and country. Both empires lived by and for
cultural glamour and conspicuous consumption but in the one case
they were diffused, in the other concentrated.
Spatial relations. A comparison of the extent and character of the
communications systems of the two areas suggests that Han China was
less integrated than the Roman empire. According to Needham, the
Roman empire under Hadrian covered 1,763,000 square miles and had
48,500 miles of road, an average of 27.5 miles of road per 1000 square
miles of territory. Han China, on the other hand, covered 1,532,000
square miles and had 22,000 miles of road, an average of only 14.35
miles of road per 1000 square miles of territory. Moreover, while for
Han China, roads were the essence of the communications system, for
Rome they were only an adjunct to the Mediterranean whose sea lanes
will have at least doubled the total length of routes. Needham suggests
that the greater use of rivers and canals for transportation in China a~s
compared to Europe counterbalanced the advantage of the Mediter
ranean. This may be true for the later periods of Chinese history, the
T'ang and the Sung, for example, when the Grand Canal had been
completed, but it is doubtful for the Han. Neither the Yellow River nor
its tributaries, in whose valleys Chinese civilization was then centred,
are good for navigation and most Han hydraulic activity was for irriga
tion, not communication. Like the Achaemenid empire, Han China was
a road state on a plateau, and this in itself ensured inferiority in spatial
integration to a Mediterranean empire, since in pre-modern conditions
land transport was twenty to forty times more expensive than water
transport....
Decor. Even allowing for accidents of survival, it is difficult not to
conclude from the archaeological remains that Han China was a less
splendid society than Imperial Rome. The Great Wall no doubt is a stu
pendous monument, though most of its imposing appearance dates
from Ming rather than Han times, but it stands by itself, and though
Chinese cities had impressive walls, they did not contain the monumen
tal public buildings of the Classical West-the amphitheatres, aque
ducts, arches, basilicas, baths, circuses, theatres, and temples. Rome
was a federation of city states, Han China was a swollen court; but in
addition, the difference between their towns was rooted in different op
tions for building materials and different conceptions of what a house
was for. The fundamental options of Rome and, following her, Europe
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generally, were for stone, diffusion of heat by hypocausts or multiple
fireplaces, and durability. A house was a capital investment, perhaps
the prototype of all fixed capital investment, an assertion of culture in
the face of nature. The fundamental Chinese options, on the other
hand, were for wood, concentration of heat at the k'ang or heated
divan, and repairability. A house was a charge on income, an extension
of consumer non-durables, an adaptation of culture to nature. In the
West, buildings were in principle winter palaces, exclusions of weather,
permanent embodiments of hearth and family. In China, buildings were
in principle summer houses, modifications of weather, makeshift addi
tions to the real home which was the loess cave or the family tomb. The
one option produced monumentality and splendour, the other conve
nience and harmony....
Decay
Finally, besides these contrasts of foundations and architectonics, there
was a contrast between the two empires in the pattern of their decay.
Although there were superficial similarities between the fall of the
Roman empire and the fall of the Han empire, there were more pro
found differences which in the end made the two episodes more unlike
than like: differences in health, pathology, and prognosis.
The body politic of the Han was healthier than that of the Roman
empire. With its superior physical technology in arable farming and
metallurgy and its lower degree of urbanization, intercommunication
and luxury building, the Han world did not suffer from irremediable
contradictions between superstructure and base, state and society. Fric
tions there were, no doubt, but they were adjustable without cataclysm.
In the Roman body politic, on the other hand, with its more primitive
physical technology yet more grandiose and more parasitic sociology,
there were such contradictions, especially after the Illyrian emperors, in
response to the military mutinies and barbarian invasions of the mid
third century, doubled the army and multiplied fortifications without
sufficient provision for increased agricultural productivity behind the
front. ...
Both the Han and the Roman empires were the work of elites
educated, civilian, and urban. Both coexisted with and were threatened
by non-elites: barbarians beyond the frontier, sectaries outside the
paedeia, soldiers separated from the civilian community, and peasants
below the level of urbanization. . . . All four non-elites - barbarians,
sectaries, soldiers, and peasants - pIa yed some part in the fall of the
Roman empire: it was a social revolution.
In China on the other hand, under the Han and its successor states
down to 400 A.D., the San-kuo and the Chin, pathology came from
within the elite. It came from the aristocracy of great families, the
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equivalent, mutatis mutandis 25 of the senatorial aristocracy of the
Western empire or the pronoia-holding 26 magnates of medieval Byzan
tium. These people, the Ma, the Tou, the Liang, the Wang, the Ssu-ma,
who as a Chin catch-phrase put it "share the world," were not primar
ily a landed aristocracy though they owned estates and, especially, the
newly invented watermill. Rather their substance consisted in men: k'o,
literally guests, that is clients, retainers, tenants, servants, and slaves.
For their k' 0, as evidence of their power and prestige, patrons sought
exemption from tax lists and muster rolls and thus weakened the fiscal
and military foundations of the central government. The Han empire
rested on a base of tax-paying and conscription-bearing free farmers. A
vicious circle began: the more privileges for k'o, the greater the fiscal
and draft pressures on the remaining free farmers, the greater the temp
tation to escape such freedom by commendation and an increase in the
number of k'o. The Han empire died slowly by financial and military
asphyxiation.
25 After

the same changes. [Ed.)

26 Pronoia were land grants made to nobility by the Byzantine or Eastern Roman em
peror. [Ed.)

G. E. R. LLOYD
Chinese and Greco-Roman Innovation
In this selection, a modern historian of ideas compares the Chinese
and Greco-Roman paths to invention. He focuses on three areas
warfare, agriculture, and civil engineering. His point is not to deter
mine which society was more advanced; they excelled in different
areas. He focuses, instead, on how ideas were applied to new tech
nologies in both societies. The different methods of turning ideas into
inventions tell us far more about how differently the two societies
functioned. What were the different routes to innovation in China and
the Greco-Roman world? What does that tell us about the difference
between Chinese and Roman societies?

Answer these
two questions

Thinking Historically
Lloyd focuses on a much narrower field than did Adshead. The sub
ject of how a society innovates is minuscule compared to the range of
issues compared by Adshead. Yet Lloyd's attempt to answer this
simple question in two societies leads to a larger understanding about
those two societies. What is that larger understanding?
Notice also that Lloyd's method of comparing is different from
Adshead's. He does not list similarities and then list differences. In
stead he chooses an action (or three) that all societies must perform:
inventing new techniques (in warfare, agriculture, and civil engineer
ing). Then he asks how these two societies did it.

I

shall consider each of three main subject areas, first warfare, then
agriculture, then civil engineering, though it will be immediately appar
ent that there is some overlap between that third area and the other
two. These three, between them, certainly do not cover everything that
might be discussed under the heading of the practical applications of
theory: but they will give us some idea of the scope of the problems.

G. E. R. Lloyd, The Ambitions of Curiosity (Cambridge: Cambridge University Press, 2002),
72-73, 74-76, 77, 79, 80-82, 84-86, 88, 91-92, 94-97.
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the end of their days, and see the period of their lives approaching, ought
to entertain it contentedly, and not to be grieved at it....
18. These counsels which I have now given are of great worth and im
portance; what I have now to add touches certain allowances that are to be
made to human nature. Again, therefore, I would not have fathers of an
over-rigid and harsh temper, but so mild as to forgive some slips of youth,
remembering that they themselves were once young ....
I will add a few words more, and put an end to these advices. The chief
thing that fathers are to look to is that they themselves become effectual
examples to their children, by doing all those things which belong to them
and a voiding all vicious practices, which in their lives, as in a glass, their
children may see enough to give them an aversion to all ill words and ac
tions. For those that chide children for such faults as they themselves fall
into unconsciously accuse themselves, under their children's names. And if
they are altogether vicious in their own lives, they lose the right of re
proaching their very servants, and much more do they forfeit it towards
their sons. Yes, what is more than that, they make themselves even coun
selors and instructors to them in wickedness. For where old men are impu
dent, there of necessity must the young men be so too. Wherefore we are to
apply our minds to all such practices as may conduce to the good breeding
of our children. And here we may take example from Eurydice of Hierapo
lis, who, although she was an Illyrian, and so thrice a barbarian, yet ap
plied herself to learning when she was well advanced in years, that she
might teach her children. Her love towards her children appears evidently
in this Epigram of hers, which she dedicated to the Muses:
Eurydice to the Muses here doth raise
This monument, her honest love to praise;
Who her grown sons that she might scholars breed,
Then well in years, herself first learned to read.
And thus have I finished the precepts which I designed to give concern
ing this subject. But that they should all be followed by anyone reader
is rather, I fear, to be wished than hoped. And to follow the greater
part of them, though it may not be impossible to human nature, yet
will need a concurrence of more than ordinary diligence joined with
good fortune.
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WARFARE is a subject that no state, no ruler, can afford to ignore.
But ideas about the aims and methods of waging war, and about the
winning of battles, have varied enormously, as also has the attention
paid to improving the efficiency of armies whether by employing better
tactics or better weaponry. Both the Greeks and the Chinese were con
scious of certain differences between their own ideas, techniques, and
practices, and those of the foreign peoples with whom they were famil
iar. Contacts with other peoples were one source of influence on Greek
and Chinese battle tactics themselves. We are told by Vitruvius that cer
tain types of siege engines that came into general use in the Greco
Roman world originated among Tyrian and Carthaginian engineers.
The Chinese derived their horses (used first in chariots, then in cavalry
engagements) from the people of the steppes.
At the same time efficiency was not the sole criterion, at least, in
Greece. For the Greeks, the use of the bow was thought inferior
morally-to fighting hand to hand with spear, sword, and shield. From
Homer onwards, the individual's performance in battle was a crucial
factor in the moral evaluation of the man. The Iliad is organised
around the consecutive aristeia, deeds of valour, of the Greek heroes
who take centre stage in turn in the absence of Achilles. But even when
victory in battle depended, as it later did, on the disciplined manoeu
vring of the heavy-armed troops-the hoplites-in the massed forma
tion of the phalanx, playing one's part there was the prime test of
courage, andreia, literally manhood.
Evidence of the increasing complexity of warfare begins already in
Herodotus and more especially Thucydides. Thucydides refers to the
development of the trireme, the ship on which victory at sea for long
depended. In his accounts of the various sieges that took place during
the Peloponnesian war, he refers at one point to a primitive kind of
flame-thrower. Not much later, in the fourth century BeE, we have our
first extant specialist Greek military treatise, the poliorketika - siege
warfare-of Aeneas Tacticus, part (it seems) of a series of works he
wrote on military matters, the rest of which have not survived....
A comparison between these Chinese and Greco-Roman works
yields immediately several points of similarity and two important con
trasts. Both Aeneas and Sunzi stress the importance of experience, of
military intelligence (knowledge of the enemy's strength, whereabouts
and intentions) and especially of morale. Both describe the use of spies;
both devote attention to the problems of passwords and signalling;
both describe various tricks or ploys to gain a psychological or tactical
advantage over the enemy.
But for Sunzi 1 the supreme skill of the commander consists in se
curing victory with a minimum of cost, indeed if possible without
lSunzi or Sun Tzu, author of The Art of War, c. 500
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having to fight a battle. The idea is that you so manoeuvre your troops
that the enemy comes to realise the hopelessness of his own position
and surrenders without an engagement. For Sunzi the value of victory is
seriously diminished if the enemy's land is destroyed or his population
decimated: the prime prize is to take over and occupy the territory of
the vanquished more or less unharmed ....
A second major difference lies in the preoccupation, throughout the
pages of Aeneas, with the possibility that the city being defended may
be betrayed by disaffected elements in the population who disagreed
with the policies of those in command. He gives advice on the dangers
of having a lot of poor people, or debtors, in the defending army, and
on how to counter the plots of would-be revolutionaries. Considerable
sections of the work are devoted to guarding against the possibility of
the city-gates being opened from within. The problems posed by politi
cal disagreements, among the citizen body, on the conduct of the war,
just do not figure in our Chinese texts, for all that disagreements be
tween generals often do.
The second type of text that has come down to us on the Greco
Roman side deals with military weaponry. Archimedes' reputation as a
practical genius depended partly on the stories of the engines he devised
to repel the forces of Marcellus besieging Syracuse: but our evidence
there is second-hand and anecdotal. However, Philo, Vitruvius, and
Hero all deal with the construction and improvement of the various
types of catapults-scorpions and ballistae-designed to hurl bolts or
stones, in both torsion and non-torsion varieties. Starting with the
arrow-shooting gastraphetes, or cross-bow, these underwent consider
able developments from the early fourth century BCE, as did other types
of weapons and siege-engines (battering-rams, for example, and "tor
toises" designed to protect attacking forces and so on) ....
On the Chinese side, the emphasis is not so much on experimental
research to prove a mathematical formula setting out the relevant pro
portionalities. On the other hand, there is a deep concern with what
will work and with efficient performance. The main Chinese weapon
was the cross-bow, introduced maybe as early as 400 BCE, an extremely
powerful weapon, once equipped with an efficient trigger mechanism
and once the problems of arming it were overcome ....
We could certainly not claim that Greco-Roman engineers were less
ingenious, less curious, less inventive, in their attempts to improve
weapons of war, than their Chinese counterparts. Indeed the Greeks
went further than the Chinese in their admittedly only partially success
ful efforts to reduce the problems to mathematical terms. Yet where the
Chinese had a net advantage was in the organisations that existed for
exploiting and implementing new ideas once they were proposed. Al
though the success of Chinese advisers in gaining the ear of rulers obvi
ously varied, what rulers and advisers alike shared was an intense con
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cern for every aspect of the art of war and a sense of the need to ex
plore any possibility of an advantage and a determination to do so.
These comments will prove relevant also to the next domain we have to
consider, namely AGRICULTURE. Every society, large or small, must
be concerned with ensuring an adequate food-supply and most call on
considerable collective knowledge of the relevant local ecological con
ditions to achieve that end. In hunting, fishing, herding, sowing, and
planting, once certain methods and techniques prove to be effective,
there may be little incentive-indeed possibly great risk-in trying to
change them. Experimenting with new crops has always been a danger
ous business, has it not? In the domain of agriculture, in other words,
the forces of conservatism have generally been particularly strong. De
parture from tried and tested methods has, accordingly, to be moti
vated either by necessity-say the need to feed an increasing popula
tion-or by some perceived desirable end, the acquisition of wealth or
prestige....
We may begin with two fundamental differences in the perception
of the importance of agriculture in our two ancient civilisations. First,
for the ancient Chinese, agriculture came under the auspices of impor
tant divinities and culture heroes, Shennong, the tutelary deity or spirit
of agriculture, Hou ]i, the Lord of Millet, and Yu the Great. Of course
the Greeks had Demeter, the Romans Ceres. But they did not combine
the role of corn goddesses wi th presiding over technological skills,
which were the province, rather, of Athena and in a different way of
Prometheus. Yu the Great was responsible for taming the flood, for
land clearance, for ina ugura ting agriculture itself. Flood stories in
Greece or the ancient Near East, by contrast, did not culminate in the
celebration of the activities of a hero-figure whose efforts countered the
flood and so enabled agriculture to begin.
The second important difference relates to the role of the Prince or
Emperor himself, who in China was personally in charge of agriculture
and presided over agricultural activities season by season. Thus he in
augurated the ploughing of the fields every year, just as the Queen
started the picking of the mulberry leaves for the silkworms. In
Huainanzi 2 the ruler does not just sacrifice to the appropriate deities at
the appropriate moments of the year: he oversees each and every im
portant agricultural activity. If he fails in his duty, the consequences
this text predicts are dire, the failure of crops, drought, unseasonable
rains, floods, fire, disease, and not just "natural" calami ties but others,
such as the invasions of barbarians and the proliferation of bandits. To
be sure, the Romans had a ruler-Cincinnatus-who came from
2A second century B.C.r. Chinese philosophical classic that deals with agriculture, among
other things.
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ploughing the fields to rule. But even though Columella, in reporting
that story, nostalgically approves of the connection between ruling and
agriculture, that just points to their normal dissociation in Roman eyes.
Agriculture, one may say, had a far higher ideological profile in
China than in the Greco-Roman world, and this is reflected in the
amount of literature devoted to the subject. Agricultural topics are
discussed in texts from the third to the first centuries BeE in the Zhouli,
Guanzi, and Liishi chunqiu, for example sections defining the responsi
bilities of the many different types of officials concerned, planning the
most efficient use of the available land of different types, specifying
what should be done in each season and stressing the importance of the
care of agricultural implements. Specialist treatises begin not much later,
as well as monographs dealing with particular crops and the vast bencao
literature dealing with medicinal plants, pharmacopoeia in other words.
Ancient China suffered, we know, from time to time, from terrible
famines, brought about by floods or drought or crop failures of one
kind or another. Nevertheless the increase of yields by crop rotation, by
large-scale irrigation works, by hybridising strains of corn and rice, by
manuring, was impressive. New devices for harrowing, ridging, seed
drilling, rolling, were introduced, and the design of the plough under
went considerable modification. These advances came, in the main,
from the peasant-farmers themselves, rather than from the members of
the literate elite who wrote the treatises. The latter were not, on the
whole, themselves innovators: yet they recorded the innovations that
were made, and, given the prestige and imperial support their writings
often enjoyed, this helped to ensure the diffusion of those innovations.
In the Greco-Roman world, too, we have extensive extant writings,
ranging from didactic poems such as Hesiod's Works and Days,
through general works discussing household and estate management,
such as Xenophon's Economica, to specialist treatises dealing with
plants and plant uses (as by Theophrastus) or with agriculture as a
whole. Those last go back to the fifth century BeE, though our chief ex
tant examples are from Latin writers of the second century BeE to the
first century eE, the works of Cato, Varro and Columella. Some of the
mechanical devices useful in agriculture, meanwhile, are described in
other treatises as well, in Vitruvius, for example, or in Pliny's encyclo
pedic Natural History. These devices include most notably the mills
and presses used in the manufacture of oil and wine, the water-wheel,
water-lifting devices, and even such complex machines as the Gallic
corn-harvester: the machine is very effective, but the terrain must be
level; the design is close to that first adopted when the combine har
vester came to be reinvented in modern times-not that the Gallic an
tecedent was known to the reinventors.
Some of these Greek and Roman machines exhibit a considerable
sophistication, and those that employ the screw in its various forms
(screw-presses or the Archimedean screw) depend on an understanding
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of the geometrical principles involved, as well as the all-important
empirical know-how necessary to manufacture screws. Although the
Greeks and Romans missed out on some simple devices, such as the
wheel-barrow, in other areas they exhibit both curiosity and inventive
ness.
Yet one key difference marks the Greco-Roman literature out from
the Chinese. This is that the specialist agricultural treatises are mainly
addressed to private estate-owners-to give individual rich landlords
the information they needed for the profitable running of their estates.
They could be the audience of Chinese works too, but in China the
prime target was often grander-to provide the Emperor with the
wherewithal to ensure the prosperity of all under his control. True,
Vitruvius does address his" architectural" treatise to Augustus, and his
hopes of thereby securing favour and employment are strictly compar
able to those of many Chinese writers who presented memorials to the
throne with similar ambitions. Yet Vitruvius writes first and foremost
as an architect-engineer, not as an agronomist. He entertains no general
expectation that the mechanical devices for use in agriculture that he
describes will forthwith be taken up and exploited right across the
Roman empire. Indeed in the case of the water-wheel, we can confirm
from the archaeological record that its diffusion through the Greco
Roman world was both slow and limited in extent.
At this point the factor that many would invoke to explain the
technological weaknesses in the Greco-Roman world is the widespread
dependence on slave labour, often represented as the chief factor in
hibiting the search for and exploitation of labour-saving devices. Their
relevance to the problem must certainly be granted, but should not be
exaggerated, for three main reasons.
First, slaves, while expendable, still involved their owners in the ex
pense of their upkeep and were far from necessarily always cheaper
than machines. That depended crucially on the outlay needed for the
machines.
Moreover, secondly, as between the Greco-Roman world and China,
although chattel slaves were not common in China, the use of other
types of unfree labour, such as conscripts, certainly was. I shall come
back to this when considering civil engineering in the next section.
Thirdly, in the domain of agriculture itself, the existence of slaves
will hardly be enough to explain the slow diffusion of mechanical de
vices, for the simple reason that they were everywhere present through
out the Greco-Roman world. If we ask why the water-wheel was not im
mediately exploited, once the principle had been discovered, or why the
Gallic combine harvester was never used in antiquity outside Gaul, then
the existence of slaves by itself hardly provides the whole answer, since it
offers no discriminating factor. Among the other considerations we have
to add is the one we noted before, the lack of state structures taking over
all responsibility for agricultural production. In the Greco-Roman world
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this meant that decisions concerning the running of estates, about the use
of slaves or of machines, rested with individual landlords and their per
ception of where their private profits-or prestige-lay.
The third main subject area I identified is what I called CIVIL ENGI
NEERING, where there are obvious overlaps with military engineering
(as in the siege-engines mentioned before) and with agriculture-inso
far as irrigation projects, for example, in China especially, could in
volve considerable problems of planning and construction.
On the Greek side, the chief large-scale projects undertaken in the
early classical period related to the building of cities and particularly to
their embellishment, with public buildings, theatres, gymnasia, and es
pecially temples. Much remains unclear about how precisely the "archi
tects" in charge worked, the extent to which they made use of models
or plans, how they made the often very subtle adjustments on site to
produce the effects they did, as for example in connection with entasis
(the curvature of columns and entablatures). But here is certainly an ex
ample where major works were undertaken on a corporate basis, not
(as was usually the case in the running of estates) for private profit, but
rather for public prestige.
Moreover considerable mechanical devices came to be deployed in
connection with monumental building. Vitruvius describes how the
problems of transporting large blocks of marble were overcome, re
porting the devices used by Chersiphron and his son Metagenes in this
connection in the construction of the classical temple of Artemis at
Ephesus. One such consisted essentially in a pair of rollers between
which the marble block was suspended, enabling it to be dragged
along. That suggests that already in the sixth century BeE considerable
ingenuity was being brought to bear to surmount the difficulties, as
there was also in connection with lifting devices, where Vitruvius pro
vides evidence of the development of elaborate cranes, especially those
using compound pulleys.
Here is another instance where we can be sure that the theoretical
principles involved attracted attention and study. We can infer that
from the stories about Archimedes. When he was challenged by King
Hiero about his claim to be able to move the whole earth, he is said to
have arranged a demonstration in which, with a system of compound
pulleys, he dragged a fully laden merchant ship across land single
handed. The story is preposterous, but we can still see it as useful evi
dence for an interest in exploring the extrapolations of mechanical de
vices. Similarly the potential applications of the lever and related
devices are the subject of elaborate discussions in Hero and Pappus.
The second main area where more than just a private individual's
interests were at stake, was in the matter of the delivery of water
supplies to cities. This culminated in the vast networks of aqueducts
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that served Rome, feats of great engineering skill and again the topic of
much ancient discussion. It is clear that those responsible never solved
satisfactorily the problem of measuring the quantities of water deliv
ered from sluice gates or openings of different apertures set at different
angles to the flow of water: rather they used very rough-and-ready rules
of thumb, not precise methods of calculation. While the major aque
ducts were Roman achievements, the supply of water to the polis of
Samos had already been the subject of another, different feat of engi
neering in the sixth century BeE, when Eupalinus constructed a tunnel
through the mountain behind the city to achieve this end. As an inspec
tion of the site reveals, he was confident enough of his technique to
start tunnelling from both ends simultaneously. The theory of how to
do this by using geometrical methods is set out in Hero's Dioptra. But
it is now abundantly clear that Eupalinus did not proceed by triangula
tion, but used dead reckoning with sights set up in a straight line over
the top of the mountain.
On the Chinese side, the construction of ela borate tern pIes took
second place to that of massive tombs. Many of them, we are told,
were equipped with complex devices to deter anyone who might try to
enter. These included stones that dropped into place automatically to
block an entrance if a door was forced, and cross-bows that fired, again
automatically, if anyone attempted to pass. The construction of the
tombs themselves (sited always after extensive geomantic investiga
tions) is one of the two most vivid illustrations of the Chinese ability to
plan and carry out massive projects of civil engineering. In the case of
the first Emperor's tomb, outside modern Xian, guarded by the famous
terracotta warriors, we are told by Sima Qian (Shiji Histories) that
700,000 conscripts worked on it. All who had been involved in its con
struction and provision with treasure were subsequently executed-so
they had no chance to divulge its secrets.
The second main illustration of those same Chinese capabilities is
provided by vast irrigation projects, again involving the marshalling of
immense labour forces and demonstrating extraordinary skills in over
coming practical difficulties. The most famous of these is the project
started by Li Bing, around 270 BeE, and continued by his son Zheng
guo. They divided the river Min north of Chengdu and thereby solved
at a stroke both the problem of the recurrent flooding to which the
river was liable, and that of providing water to irrigate vast stretches of
what is now the province of Sichuan. One uncontrollable river was
thereby turned into two controllable ones. To achieve this dual aim, Li
Bing had to overcome the problems of the seasonal variations in the
quantities of water in the river, and those of silting, over and above the
main one of dividing the main channel of the river into two. Although
theory, in the sense of applied physical theory, was not much involved,
here, even so, practical ingenuity of the highest order was displayed.
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Grand generalisations about the development of technology in
China or in the Greco-Roman world inevitably fall foul of the actual
diversities we find between periods and across fields. To have any pre
tensions to comprehensiveness, my rapid survey of just these three main
areas would need to be supplemented by a review of such other do
mains as transport, navigation, time-keeping devices, astronomical and
geological instruments (such as Zhang Heng's famous second-century
CE water-driven armillary and his seismoscope): metallurgy, the appli
cations of pneumatics, catoptrics, and acoustics, not to mention such
other fields as pharmaceutics which involve non-mechanical applica
tions of theory. But while recognising that I have had to be selective, I
shall now ask how far we can answer the principal questions I posed at
the outset. What part did theorists play in the advances in technology
that were made, in these three fields at least? How far did they manifest
an interest in applying their theoretical ideas to practical problems? To
what extent did the actual advances we can identify happen without
any theoretical input at all? Should all these questions be answered dif
ferently for China and for the Greco-Roman world, and if so, what was
responsible for the differences?
We may use the last question as a point of entry for suggesting an
swers to the others. There is, I argued, a far greater similarity between
China and the Greco-Roman world than the contrasting stereotypes of
practical Chinese and impractical, head-in-the-clouds Greeks would
allow for. Many members of the Chinese literate elite were as reluctant
to get their hands dirty as were Ipany educated Greeks or Romans.
Against the stereotype of the theoretically oriented, impractical,
Greeks, a considerable body of counter-evidence can be adduced . Some
of the mechanical devices recorded in the literature are, to be sure, no
more than toys, exhibiting a certain ingenuity but of no practical conse
quence. Such are the ball rotated by steam described by Hero of
Alexandria in Pneumatics (drastically misnamed his "steam engine"),
and many of his pneumatic and hydraulic devices, designed to amuse
diners at a symposium, or to impress religious worshippers, as in his
idea for temple doors that open automatically when a fire is lit on an
altar. That was no practical proposition, but plenty of his other gadgets
can be made to work. One such device is a water-pump incorporating
one-way valves that was used as a fire-extinguisher. Even though Pap
pus amazingly included the gadgets of the "wonder-workers" among
wha t he calls the" most necessary" parts of the mechanical arts, not all
Greek mechanics was like that. Improvements in weapons of war, in
lifting devices using compound pulleys, in the development of applica
tions of the screw in oil and wine presses and in water-lifting devices,
all owe something to the researches of Greek and Roman theorists.
It is certainly the case that many of the actual technological ad
vances we can trace in both civilisations cannot now be assigned to
named inventors-nor maybe could they ever have been. Many, proba
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bly most, were the work of anonymous individuals or groups directly
engaged in the business of food-producing and processing, of fighting
battles or whatever. Yet both civilisations produced a considerable tech
nicalliterature devoted to the description and analysis of practical prob
lems. If the driving force was often necessity, many gifted individuals
saw the opportunity (and took it) to make a reputation for themselves
and were duly celebrated for their achievements, as hydraulic engineers,
builders, inventors, whether in the military or the civil domain. While
some texts content themselves with recording the devices used, some in
dividuals and groups (the Mohists, Li Bing, Zhang Heng, Archimedes,
the Alexandrian engineers, Hero) evidently engaged in more or less sus
tained investigations into the problems on their own account.
Yet certain differences may be detected, first in the nature of the
theoretical discussions to be found in that literature, and then, more
fundamentally, in the matter of the structures that existed for the im
plementation of new ideas.
On the first score, two features appear particularly striking, first
the Greek predilection for geometrical idealisations, and second the
Chinese focus on exploring the propensities of things, shi. I have re
marked before that in such fields as statics, Greek geometrical analysis
led both to a successful isolation of the key factors in play, and to the
bonus that the results could be presented in the form of axiomatic
deductive demonstrations....
On the Chinese side, geometrisation was not the route that theoret
ical analysis of these questions took, though that cannot be put down
to an alleged Chinese lack of interest in geometry as such .... But over
a range of technological problems, the Chinese interest is less in at
tempting to master the materials they worked with, than in getting
those materials to work for them. Li Bing's success would be better de
scribed not as overcoming the river Min, but as getting it to cooperate
with his aims. Similarly, in warfare, the goal of the Chinese strategist
was not to annihilate the enemy, but to have him do what you want
surrender. The means to this end was the exploitation of the potentiali
ties of the situation, from the lie of the land to the disposition and
morale of your own and the enemy forces. Both the early military clas
sics, Sunzi and Sun Bin, have chapters devoted to shi, understanding
and using the propensities of things, and as Fran\=ois Jullien has shown,
the concept plays a similar role, as the focus of interest and theoretical
elaboration, across a variety of fields where the goal is effect.
Different emphases, such as these, may, then, be found in the motifs
given prominence, when Chinese, or when Greek or Latin, authors dis
cuss the keys to the solution of practical problems. But there are far more
marked differences, between the two civilisations, in the matter of the ex
ploitation of whatever new ideas the theorists and others proposed.
The exceptional nature of the Ptolemies' support for their military
engineers just highlights the contrast with the norm in the Greco-Roman
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world. Where, in that world, civic or state interests were at stake-in
temple building or in the construction of aqueducts-there we find
great projects seen through to successful completion. But that was the
norm in China, increasingly so after the unification of the empire under
Qin 5hi Huang Di, with the systematic engagement of the Emperor him
self (and so of all his many officials under him) in agriculture, in war
fare, in the welfare of all under heaven. It was not that the Emperor
sought to ensure the prosperity of his people solely in a spirit of disinter
ested magnanimity. Rather, that prosperity had often been, and contin
ued to be, taken as a sign of his virtue and of his mandate from heaven.
So where the Roman agronomists (for example) targeted private land
owners whose desire for greater efficiency was driven largely by the
profit motive, many of the Chinese-not unmoved by profit themselves
of course, despite Mencius-were further influenced by the ideal of the
welfare of the empire as a whole. But that was not just in a spirit of ide
alism, but also one of self-interest, for the apparently altruistic ideal of
the welfare of the empire coincided with the egoistic one of a secure job
in the imperial service.

