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Economic History, Urban Culture and Material Culture
Papers from the Third International Conference on Sinology, History Section
Taipet: Institute of History & Philology, Academia Sinica, 2002, pp. 1-86

The Unavoidable Environment:
Reflections on Premodern
Economic Growth in China

Mark Elvin®

Introduction

The long-term history of China suggests that the conceptual
incorporation of environmental factors is essential for an under-
standing of the patterns, nature, and limitations of premodern
economic growth (PMEG) in China. Hence also of Chinese history
generally. An outline of these follows, followed by more detailed
analysis and documentation. ‘

Different parts of what is today “China” went through these
phases at different times, sometimes mote than a thousand years

apart, and not all areas reached the fourth stage. After making al-

* . . . .
Australian National University.
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lowances for differences in geography, and for fluctuations due to
long-term climatic changes, and various historical “accidents,” these
paths wete rather similar, if not always identical. In broad outline,
there are four phases.

(1) The starting-point is a situation in which a combination forms,
in a number of places, of various quite widely spread neolithic tech-
nical capacities. These include primitive farming, grain storage, do-
mesticated animals, defended permanent settlements, increased pop-
ulation density, metallurgy, a stratified society organized under a
strict discipline into a state based on tribute and taxes, cities, and —
in its final moments of crystallization — writing. The superior mili-
tary capacity of this combination enables it to outcompete pre-exist-
ing simpler societies. These other societies are subordinated and in-
corporated, or else obliged to resist by imitation. One of the foun-
dations of this new and more effectively competitive social entity is
an increased ability to exploit the environment over ever greater dis-
tances from the center at which decisions are made. This forms part
of a process of development that becomes close to self-sustaining.

(2) The first stage of PMEG is based on “environmental rich-
ness.” Easily usable land is abundant relative to labor-power. Hunt-
ing, fishing, and gathering of wild plants remain an important part
of the economy, and provide an effective “environmental buffer” in
years of bad harvest or other natural disasters. A network of trade
develops mostly, but not wholly, structured around centers of con-
centration of resources extracted by non-economic means, notably
taxes and rents. The restructuring of the landscape by deforestation,
and hydraulic works such as levees to contain rivers, irrigation sys-
tems, and seawalls proceeds rapidly but is patchy and often techni-
cally inadequate.

(3) The third phase is “mature” PMEG, characterized by “eco-
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nomic riches.” Land has become the input in critically short supply.
There are the beginnings of a shortage of other resources such as
wood for construction and fuel. The economy is extensively com-
mercialized through a network of markets focused mostly, but not
wholly, on centers of popular consumption and of production. The
environmental buffer is now inadequate, though partly compensated
by a “market buffer” for those with resources of finance and credit.
Hunting and gathering has become marginal or non-existent, follow-
ing the widespread destruction of habitats by development. Large
wild animals have vanished from all but peripheral regions. The re-
structuring and managerial control of the landscape is mature and, on
the whole, effective, but at the cost of a high permanent expenditure
on maintenance and restructuting (notably of water-control systems)
that uses up a large proportion of society’s resources of money, nat-
ural resources, labor-power, and administrative skills. This is a form
of economic “lock-in.”

(4) The fourth phase of Chinese PMEG is “premodern overde-
velopment” and only emerges cleatly in some regions, such as the
lower Yangzi delta. Output per person per year in normal years in
advanced areas is high by wotld premodern standards. (The seed-to-
yield may reach six times the general western European level, for ex-
ample.) The cost is an intense workload that imposes severe stress,
particularly on women, possibly a shortened expectancy of life, and
a heightened vulnerability to natural disaster. Local scarcities of re-
sources such as wood, and in some places, water, are increasingly
common themes in the literature. The environmental buffer has
vanished. One criterion for the move from the third to the fourth
phase is the routine sale of children in hard economic times; and
exceptionally difficult petiods may be rhetorically characterized by

such statements as “people could not even sell their children.” It is
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important, in analyzing economic history, to consider not just aver-
ages but also the impact of extreme events.

In spite of a raising of the general level of “practice,” and of re-
sourcefulness — such as the development of the growing of “spring
flowers” (chunbua, that is, legumes) in winter in rice-growing areas —
there are both technical and environmental constraints on most ma-
jor further PMEG-type developments. This could be symbolized by
the lack of enough suitably silt-free water to keep the portion of the
Grand Canal that ran over the Shandong hills open all year round,
let alone to “double-track” it.

Defining the level of PMEG in China raises problems. The lim-
ited evidence available usually allows one at best to make an in-
formed guess about the relative sophistication of the technology of
production, and the degree and character of the commercialization
of exchanges. At times, but not routinely, these two aspects allow
a degree of quantification. Here are two examples from the lower
Yangzi delta in the late-imperial period (14th to mid-19th centuries)
by way of illustration:

The first relates to Jiaxing prefecture, in the lower Yangzi delta.
It concerns the seed-to-yield ratios for rice, in other words the rela-
tionship between how much was sown and how much was harvested.
This is one of several well-known measures of the productivity of

agriculture.! For wheat in eatly modern Europe the average rarely

! Others include the yield per unit of area, yield per time-unit of work, and the ratio of
energy in to energy out (excluding sunshine), as well as the obvious economic mea-
sures based on the relationship of costs and financial returns.
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exceeded 1:5.2 In late-imperial Jiaxing, using volumetric calculations,
the seed-to-yield ratio for unhusked rice sown to unhusked rice
reaped was between 1:45 and 1:51 in good years for the better farm-
ers.> For unhusked seeds to husked rice (the kind that was eaten by
most people), it was still between 1:31 and 1:36. In other words, the
productivity of cereal production per hectare was of a different or-
der from Europe at the same time. This was due to a combination
of factors: the particular characteristics of the food-plants concerned,
the natural conditions such as the mean annual temperature, the
hours of sunshine, the heavily manured soils, and the technology of
intensive irrigated farming.

Since information on seed-to-yield ratios in China is fairly
spatse, it is useful to translate the relevant passage from the local
gazetteer in full Note that I have intentionally mistranscribed g as
be, to avoid it being confused with g, a different measure whose only
difference is in the tone. The principal premodern Chinese capacity
measures for grain came in multiples of 10: be, sheng, dou, and shi (=
dan), in rising orders of magnitude. The exact modern equivalents
are of no relevance in the present context: but 1 shenmg may be
thought of as approximately 1 liter. (In Ming times it was 1.035, and
in Qing 0.9874.) The mx was a measute of area, about 0.07 hectare
in Ming time, and 0.067 under the Qing.

In general, for 1 mu area one uses 7 or 8 sheng volume of seeds. 6 4z make

1 /, and 8 /2 make 1 g. From 1 mu one harvests 360 ge of unhusked rice

% Maddalena 1970, pp. 66-79; 1974, pp. 334-43. The highest ratio given here (for the
period before 1750) is 8.7 for Holland and England in 1500-49.

® Rice grains have a bran casing that, though nutritious, was commonly removed by the
Chinese by the process of “husking” or “hulling”. It was thought to improve the

flavor, and made it easier to store.



