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Econonic Development of Traditional China

by

John C, H. Fei and Ts'ui-jung Liu

China was an agrarian society before the pehetration of Western
influences iﬁ the nineteenth century. Economic development for
several centuries from the Sung dynasty to the middle of the Ch'ing
dynasty (960-1800) was basically the deveIOpment of an agrarian
economy. There are two crucial chets of this development. On the
one hand, the development involves an agricultural sector and a non=-
agricultural gector (i.e, commerce, light manufacturing, and goverﬁ;
ment) ‘== g stxucture which may be referred to as agrarian dualism,
on the qther hand, in the more basic agricultural gector, the
essentiagl growth phenomenon involves populetion pressure, intensive
land cultifation, and technological change.

In contrast to the ''epoch of modern growth" (i.e. an expression
used by Profegsor Simon Kuznets to identify a particular growth
tpye of Western Europe after industrial revolution), the development
of a pre~industrial agrarian econonmy is characterized by slow
growth and structural stability. The population growth rate was
probably around or less than .5% (and seldom over 1%) which was

approximately 1/4 of the modern population growth rate around 2%.1

1?0: the growth rate in the eighteenth and nineteenth centuries,
see Ping-ti Ho, Studies on the Population in China, 1368-1953 (Cam-
- bridge, Masas., 1959), pp. . 64, 270, 277.  For estimations since 1400,

sea Dwight Perkins, Agricultural Development in China (Chicago, 1969),

p.8l, table S.I. colimu a, A 1% population gruwth rate results in
the doubling of the total population for every 69 years. Thus in 700
years, the total population would have increased by 210._1024 times!




The rate of expansion of the cultivated area was even slower so that
in the Miﬁg period (1868-1953), China already felt the pinch of -
population pregsure in certain regions. 2 This pressure was parxrtially
offset by the change in agricultural technology in the land saving

(or labor using) type, without which population could not have

multipljed in the long run.3

In spite of the continuoﬁs growth in the size of population
and inteneive land cultivation, China had exhibited considefcble
structural atability.tn this long period. Increase in agricultural -
labor Productivity and per capita consumption standard was hardly
noticeable if occurred at 011.4 The dualistic structure of population
allocation between the agricultural and non-agricultural labor forces
probqbiy had maintdined a fixed proportion. There appeared to be
a Ygelf controlling servo-mechadﬁﬂm", or "invigsable hand" which
operated constantly to bring about the amazing structural stability
in the migt of slow growth over centuries. The explanation of thig
"'mechanism! constitutes the central issue of the theireticai -
reasoning of economic growth of agrarian dualism,

The contemporary theory of economic growth which came into being
during the last 15-20 years envisions economic growth as matural

results of the operation of an economic system. In an agrarian-:

zSee Ping-ti Ho, op.cit., p.139.

3D. Bel’kinﬂl OEvcito, ppo 13-36'

*D. Perkins, pp. 14-17; 80-84.




dualsin, this eperation involves the simultaneous performance of the
essential economic functions such as production, exchange,?consumptioni
and in&qme distribution. The self controlling mechanism“mentiqned’
abuve 18 mexrely a properxty of this operaticnal s}stem. o

The theory of slow growth with structural stability will be e
developed in q few steps. To begin with, we will develop a wholistic
perspective outlining the operutional aspects of an ugrarﬂnn duqlism
which yill be emphasiged in our paper (section I). According to
this vtew,‘tt is taadily seen that the dualistic ﬁspect of econamy
(i.e. the alloéotion pf‘lubor force hetween the ugricultutdifénd
non-ogricultural sectoxrs ) is crucially related to agriculturai | -
 labor ptoductivtty p and per capita consumption gtandard ¢ (aection iIi;
" The dototmtnatton of p and c are, in turn, traced to the production o
conditions prevailing in the agricul tural sector in which 1qbor and _
'lund are the crucial factorsof production (section III).: The analysis ;'
of the agricultural ptoduction also leads to an 1nvestigation into g
the determination of income distribution between the labor clasp ,
and the landloxd class. It will be shown that this income distribution;
In turn, determines the labor allocation indlcated in the fi:st section
(section IV). While these various facets (production, consumpt10n,~ E
income digtribution, and labor allocation) are significant 1n thei:'ﬁ”
own right, it is thelr relatedness and simultaneity that»deséttbe

the operation of an agrarian dualism at any point in time,




‘Turning next to the dynamic (i.e. the growth) aspect of such a
system, we ghall first investigate the impact of the technological
change in the agricultural sector (section V), .The changing
tedhnology can offset thg productivity depressing effect due to a’moie
intehsivelland cultivation when population growth takes place, The
1ogicol necesgity of slow growth with structural stability is but a
man%festation of the internal gservo-mechanism implied by such a
system (section VI and VII). While we shall use. the .glementary
diagrammatic method to outline our argument in the text, rigorous

proofs will be relegated in appendiices. A abd B.

" I. The Operation of Agrarian Dualism

We can use the economic tableau of the French Physgiocrats to
provide a bird's~aye view of economic aspect of agrarian dualism
(sae diagram 1), There are two production sectors producing total
ugtlcultu:al output (Q) and non-agricultural output (V), In the
agricultural sector, labor (L) and lﬁnd (T) are two prim&ry inputs,
fhe services of whiéh flow into the agricultural production sector.
The total agricultural output is used partly,Qn, as consﬁmption by
the‘agricultural labor force (L) and partly, Qn, by the non-égriéu1~
tural labor force (W). This labor force, such as workers, merchants,
soldiers, and civil servants, are supplied as inputs in th§ hon-
agricultural production sector to produce an output (V) which flows
back partly to the agricultural labor force (Vq) apd partly to the

land ownimg class (Vt)' The steady and circulating flows of goods and
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sexvices iﬁ this system provide an organic-view af this operation of a
"dualistic agrarian economy.

The economic tableau pi&vides an outline showing the relatedness
of the essential economic functions which must be performed in any
agrarian eqonoﬁy,' These functions includé production and copsupptioh
of agricultural goods, inter-sectorial commodity exchqnge_(vo, vé';én)’
the allocation of labor (W and L),. as well as thg'distributién éf  -n;
incope generated within the agricultural sector as rental pqymenf!to%;
the land 6wn1ng_cla§s and wage incomg to the cultivators. 'fhé :
Physlocrats made uge of such a scheme to .gxalt the prxmqry importance
of the agricultural sector, as they believed a high agrtcultuxal labor f 
productivtty (P) gnd/ the emergence of an agricultural surplus (Qn)
wero'prutequisites for the prosperity and even the existence of;the
non-agricultural productive activlttea.s Such nﬁ emphasis oﬁ tha“  f
supramacy of qgrtcultnrdl sesgtor is quite in tune with the bqltqfiofvf
traditional Chinas' |

From the qnﬁlytic viewpoint, the econoﬁic tableau pinpointed 't,
certain essential economic magnitudes (or variublea), the deter- ;Ei‘
mination of which cinsistutes the focul Point of analysis of modern
gtowth theory. Tha formost is the ptoductivity of agricultural |
labor force, p=Q/L, and the per capita consumption standqrd af.. :
agficultutal goods, ¢=Q/(W+L), where W+L=P is the tatol'popﬁlatién.'

It is the high agricultural productivity (p) relative to the}per

sPor an analysis of the economic tableau, see Ronald L. Meek,
NiProblems of the Tableuu Economique," in James A. Gherity ed.,
hconomic Thought: A Historical Asthology (“ew York, 1965), pp. 115« 149.




capita qonéumption standard (c) that leads to the emergence of an
agricultural'surplus and a high fraction of labor allocatéd:to the

| non-qgricultﬁzal sector, €=W/P (the fcactibn of labor forc&lqllocated
to the qgricultural sector is 1-@), At any point in ttmé, thé
population pregsure can be measured by the labor-land rafio,'£*=L/T¢
indicating tha intengity of land cdltivqtion. This intensity is
1mportqnt because the agricultural labor productivity (p) ia 1nversely;
related to the population pressure (L*) when the law of diminishing ‘
returng prevails, . )

. If we-denate the total rént Ppayment to the land ouning clgss '&w
by B, then the distributive sharesof output received by the landlotd{
and labor class are ¢ =R/Q (the economic rent share) and ¢L (Q-R)/Q i
(the wage share in the agricultural sector) respecttvely. ‘These |

-shatcg are ctuctally related to the inter~geactorial labor allocatianvz
bacause it is only through the shnres of income acquired by_thase
classsy that they can puxchase fhe output produced by tha none
agricultutai labor force. The undersfanding of the economicqufceé
that determine the above system of economic magnitudes == Q, Q. Qn' 
v, v&' \ Ty L, W, P, p, ¢, ©, L*%, dT’ ¢L - amouhts to an upprd- 

ciation of the operational aspects of an agrarian dualism.‘

IT. Agricultural Productivity and Labor Allocation
a9

) this economy, the demand of food is cP (total population
times per capita consumption standard), while the supply of food is

. Lp (the ag:icultﬁral labor force times produétivity). Equating




supply and demand (cP=Lp) and deviding throughout by P, we obtain

1) e/p=1-0 (eeg. p=10, c=8, 1-8=.8)
The numerical example shows that the consumption stqnda;d is 80%
of labor productivity and this leads to the same peréentage'of total
laboxr force allocated as furhers -~ usually thought of as typical
for traditional China. This simple relaticn is shown in diagrom 2
in which p (®) is measured on the vertical (horizontal) axis. The
distance OA on the horizontal axis marks of the unit distance which
is the maximum value of @. If Po and c, are the values for labor
productivity and per capita consumption, then the value of e, is
indicated by the distance OB where point B lies directly below
point E which is the point of intersection between the straight line
Ap, and the hdrizontal line Ec°.6

Suppose now through technological improvement, the labor pro=-
ductivity in the agricultural sector is raised from P, to p', slowly
but surely, the agraria. economy will make two possible types of
adjustments., When 6, is fixed, the consumption level will be raised
verfically from E to E', i.e. an increase in the labor productivity
leads to a higher consumption standard. Conversely, when c, is
fixed, the fraction of lalior allocated to the non-agricultural
sector will be increascd from E to E" (i.e. to the level of oD)
indicating that the increased agricultural productivity will

release more labor for the production of non-agricultural goods.

6From the similarity of the triangies ABE and AOp_, we see

EB/AB=OPO/OA or co/(l-e)_=po which satisfies equation 1.
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Usually, it is some combination of the 'consumption standard adjust-
‘ment" and the "“labor allocation'adjugtment“ that will take plaée
(e.g. the adjustment from E to G)e Thus in order to understand
Lﬁbpr allocation, it is important to know the economic forces that
determine the agricultural labor productivity (p) and the per capita

congumption standard (c).

III. Labor Productivity, Real Wage, and Consumption Standard

In the traditional economy, the major economic force§ that
determine the agricultural labor productivity (p) is the’intensttf
of land cultivation (L*)., In diagram 3a, let land T (agriculturul
labor force L) be measured on the vertical (horizontal) axis. At
tbe input point Eé_(i.e. with L°=50, To=100), thevtotal output is
q°=zoo as indicated by the index of the isooutput contour line,
Thus at E, the labor productivity is p0=200/50=4 units of qgricultural
goods. | |

‘A key fact : of traditional China was the increase of agricﬁl-
tural labor force at a rate faster than the increase of cultivable
area of land. To denote the land shortage, we can first imagine
that more population is added on to a fixed amount of lqnd; 0T0=100,
as indicated by the sequence of points E!, E . B'"'...on the horizontal-
line, Tﬁe law of dlminishihg returns is shown by the convexity of
theAtotql output curve in diagram 3b. Thus with L'=20, the total
6utput of 100 units leads to a labor productivity of p=100/20=5

which is the slope of the dotted line 0.Q'. The convexity of the
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curve (i.e. the law of diminishing retwns) lmmediately laads to the
diminishing labor productivity p (e.g. oq, is less steep than 0Q']),
assoclated with a more intensive land cultivation. |

The diminishing average productivity of labor is shown more
cleaxly by-the negative sloped curve (i.e. the average labor productivity
curve) in diagram 3c. Right below this curve is the other negative
sloped curve MM! (i.e. the marginal labor productivity curve). When
50 units of labor are used, for example, the marginal productivity
of labor is c°=3 units which are the additional amount of output
being added with the addition of one unit of lqbor.7 It meausres the
productive contribution of labor ‘Mat the margin', aud under a market
orinted conditianit equals in magnitude té the wage rate,

The acceptance of marginal productivity theory of real wage
tantamount to an interpretation of traditional China as an agrarian
economy at a '"higher" (or latqr) stage of development, For certain
assunptions in regard to the institutlonal background must be fulfilled

_if this theory is to be valid. Essentially, the organizational
features of the institution must be sensitive to the shortage of land.

Under this condition, pressure, are geuerated for laborers to migrate

7The marginal productivity of labor of 50 units is the slope of
the line n, which is tangent to the totdl productivity curve at Qo in

diagram 3b. Rigorously, the law of diminishing returns (i.e. the
convexity of the total labor productivity curve) states that the
marginal productivity of labor decreases (e.g. the straight line m, i1s less

steep than m,) with intensive land cultivation. The diminishing
average productivity of labor is a logical consequence of the law of
diminighing returns, Note that at point Q k6 in diggram 3b, the slope of
the line mZ‘is less steep than the slope of the dotted radial line OQ° .

Hence in diagram 3¢ the marginal labor pioductivity curve lies below
the average labor productivity curve which are derived from the total
“.output curve in diagram 3b.
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whenever cultivated density is different L..ween farms or even regions.
Laborers migrate from the densely populated regions to sparsely populat-
ed ones in order to achieve a more efficient way of land utilization.
Labor mobility in this way implies less of a personal attachment between
the owner and the cultivators of land beyond aﬁ economic contractural
relation (typical after Sung times). Under these conditions the
services of both land and 1qbor are valued or rewarded by an impartial
market ﬁechqnism according to the respective productive contribution
at the margin-&i.e. their respective marginal productivity). 8

We demaréate China from'the Sung period on as "traditional!t
to distinguish this period from the earlier one (T'ung and befo:e).
While there are many cultural differences between these two periods,
the most essential economic characteristic of the "traditional' China
was tﬁat it became a highly market orignted one.9 Thus we may assuse

the relevance of the marginal productivity theory of real wago.lo

8The wage rate is 3 units of agricultural goods (c0=3) because the
output will be reduced (increased) by 3 units when one unit of labor
is gone (or added). :

9"l‘hut the Sung dynasty marked the beginning of the 'modern'" period

in Chinese history was maintained by Naitofforajiro and his followers.
See, Hisayuki Miyakawa, "An Outline of the Naito Hypothesis and Its
Fffects on Japanese Studies of China,' Far Eastern Quarterly 14 (Aug.
1955), 533-552, The Japanese scholars,such as Sudd Yoshiyuki, emphasize
-particularly the emergence of the land tenancy and this view has been
adopted by Mark Elvin, see Mark Elvin,"The last Thousand Years of Chinese
History,'" Modern Asian Studies 4,2 (1970), 97-114, For the emergence of
a market economy, see Ch'lUan Han-sheng, ''Chung-ku tzu-jan ching-chi,"
(*he natural economy in medieval China) The Bulletin of the Institute
of History and Philology, Academia Sinica,10 (May 1943), 73-173
10 necegsarily

" "The marginal productivity theory of real wage is notpa modern theory
of real wage for the industrial lubor force. David Ricardo first purposed
such a theory for the British agricultural sector as early as the beginning
of the nineteenth century. At that time the British economy was still
predominately an agricultural one. It is for this reason that the classsical
economists, including KRicardo, regarded the bottleneck in agricultural
production (due to shortage of land) as the limiting - factor for the
non-agricultural activities.
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The determination of real wage leads immediately to the deter-
mination of the distribu;ive shares for the wage @ and rent dT‘
In diagram 3¢, when L =50 the total wage income is 3x50=150 (xgpre-
sented by the area of rectangle OLocob). The total rental’inconme
is represented by the shaded area of rectangle bcopoa (Lee.
R=50x(4-3)=50 units). This leads to a rent share of #,=.25 and a wage
share of ¢L=.75. In other words, the land owning class receives 25%
of total agricultural output -- d;termined by the marginal productivity
theory of income distribution to the two classes.

The two distributive shares ¢ =.75 and #,=.25 determined by
the market principle reflect, in fact, the respective contributlons
to production by labor and land. The value of ¢T=.25 is the
nelasticity of output with respect to land", i.e; the total output
wtli'tncteuse by .25% when, with the same amount of labor, land
increases by 1%, Similarly, ¢Lé.75 is the "“elasticity of output with
regpsct to lobor."%l Thus when traditional China became market -
origntc@,the income distribution to the two classes of economic agent
(1.@. the landlord class and the labor class) reflected a production
reality,

Diaggram 3d indicates the value of the wage share by the wage share

curve‘¢L. ¥t shows a slightly decreasing tendency. For example,

g = MPP_ x L/Q, where MPP =4Q/4L (with fixed amount of land)
is the marginal productivity of labor. Thus ¢L = (aQ/Q)/ (aL/L),

which is the percentage increase of output per unit percentag¢ increase
of labor.
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the wage share is 75% when L=50 and decreases to 74% when L=70.
Usually, the modern economic theory seems to suggest that the
distributive shares are fairly stable and vary . only slightly

12
even in the long run.

IV. Income Distribution, Consumption Standaqrd, and Labor Allocation

Referring to diagram 1, we see that when the labor and the land
owning classes in the agricpyltural sector receive thedr respective
distributive share generated by agricultural production, they will
use the income to acquire agricultural goods and/or goods and
services produced by the non-agricultural labor force.‘ In regard to
fhe landowning class, the economic rent R is usually syphoned off
patfly by land tax so that the rental ‘incowe 'is partly.

5 13
spent by the land owning class and partly by the govermment.

The tax income transferred to the government is spent mainly
on payment for salaries of soldiers and clivil servants who in turn

will gpend their income to acquire food (Qn)o ‘The landlord's income

1zThe case indicagted 1u diagram 3d is referred to in economic

literature as the substitution inelastic case, This means that :in
the production process labor is the poor substitute of land and hence
when more labor is added to a fixed amount of land, the marginal pro-
ductivity of labor or real wage declines at a rate faster than the
decline of the average productivity of labor. In diggram 3¢, this is
shown by the fact that the gap between the p curve and MM' curve
gradually widened, so that the labor receives a decreasing share of
output. In our analysis later in this paper, we make this simplified
assunmption that the production condiction is "unitary elastic! meaning
that the @, curve in diagram 3d is nearly horizontal or the labor
share is stable as it is indepent of the intensity of cultivation,

13In traditional China, the rent was usually 50% of the yield of
land., During the Ch'ing period, for example, in Su-chou and Sung-
chiang areas, the output per mou was 2 shih of rice, and the land tax
" Was, on the average, .3 shih per mou. Therefore, the tax was appro-
ximately 30% of the rent.
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is also spent to acquire the services or the products produced by the
non-agricultutal labor force. Thus it is these expenditures on Ve
- which accomodate the agricultural surplus Qn from the agricultural
sector to sustain the non-agricultural labor force, The income of
the labor class in the agricultural sector is spent mainly on food
(Qq). Whatever requirement they have for the non—agrjcultural
goods tends to be mainiy produced within the family or within the
rural community. Their purchases of the non-agricultural goods (Va)
tend to be a rather minor item. Thus to simplify our analysis,
Va can be neglected as a first qpproximutioﬁ. This means that we
shéll assune the wage Income in agricultural sector will be spent
mainly on féod.14

The analysis of labor allocat£on in section II and the analysis
of income digtributdon may now be combined to provide a wholistic
view of the operation of an agrarian dualism, In diagram 4a, the
averaje and marginal productivity of labor of diagram 3¢ are re~
produced, In diagram 4b, we reproduce diagram 2 in which OA stands
for the unit distance. For the agricultural lghor force Lo=80,
let us agsume that the average productivity pé=10 and the marginal

productivity cé=8- Note that the real wage cé=8 ig assume to be

14This theoretical simplification can be easily rectified., In
the early 1950's, Taiwan farmers typically spent less than 20% of
their income to purchase non-agricultural goods. With rapid economic
development during the quarter of the century, 1950-1975,this pex-
centage has increased rapidly to 80%. Thus a strong interaction be-~
tween the farming families and the non-agricultural sector is decisively
a phenomenon which occurs when a traditional economy takes off and
moves into the epoch of modern growth. )
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the consumption standard of food. When the points pé and cé in
diagram 4a qie projected horizontally to the points Pé and c, on
the vertical axis of diagram 4b, we encounter the same situation as
shown in diagram 2. Thus we can aetermine the fraction of labor
force ©9=.2 (see numericqi example in equation 1). This fraction
of the non-agricultural labor force (9)-15 precisely the distributive
share ﬂT accruing to the land ewning class. Namely,:

2g) 6 = ¢T

b) 1-8 = @& (prxoof: ©=9/0A =(po-co)/p° =(p°-co)LO/poL°=R/Q=¢T)

Since the "landlord class" has acquired 20% of food in their distri-
butive share, they ob#léusly also acquire 20% of the total labor
force for their exclusive use.

At any moment in time, suppose we know the total population
(i.e. tha total labor force P) of the whole economy, using the
above result, we can detetmiﬁé-the rule according to which this
labor force is allocated as the agricultural labor force (L) and
the non-agricultural labor force (W):
3) P=W+1L
To show how we can solve this al]ocatién problem, let us reproduce
the ¢L curve of diagram 3d in diagram 4d, and let the total popula-
tion P be marked off on the horizontal axis., In diagram 4c, the
45 degree line AA' is drawn so that the horizontal unit distance OA
of diagram 4b is projected on the vertical axis of diagram 44, i.e.
OA'=OA=1. Let the horizontal line AA" be drawn to obtain the point P!
in didgram 44, Suppose the straight line OF' intersects the ¢L curve

at G, then the non-agricultural population is G'P and the agrf{cultural
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. 15
population is 0G'.

The common gense of the above thesis is as follows. When the
total population is given, it must be allocated in such a way that
the labor dietributive share ¢L determined in the income distributive
process (i.e, GG'=¢L=.8) must be the same as the fraction of the labor
force in the agricultural sector detexmined in the allocation process
(i.es AB=1-8=,8) in consistent with the demand and supply of foeod fo;
the per capita consumption and the labor productivity corresponding
fo the given allocation pattern (i.e. c0=8, p_o=10).16 Austere as it
might seem, the simultaneity of the reasoning indicates the hard
iogic of a crucial operational aspect of an agrarian dualism in which
broductton, consumption, income d;stribution, and labor allocation
dre not isolated pﬁeﬂomena. In order to understand the aocio-econémic
significdnco of any one of them, one has to appreciate the relatedness

of all of thenm,

lsPtom the siwmilarity of triangles GP'H and PP'0O, we have

@ = W/P = HP'/OP =HG/P'P = HG = G'H-GG' = 1-CG' =1-¢, =4 .

the proof is complete by equation 2a) in the text., Thus the dotted
horizontal line GJ intersects the line AA' at point J (in diagram 4c¢)
which lies directly below point B in diagram 4b,

16In diagram 4d, for the given popuiation OP, if more (or less)
labor is allocated to the agricultural sector than 0G', then the
simultaneous condition cannot be satisfied.
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V. Impact of Technological Change

The above analysis decribes the mode of operation of an agrarian
dualism at any moment in time, The economic growth of traditional
China is the growth of such a system through time as caused by a
nultitude of growth promotive forces. Paramount among these forces
are population growth, increase of cultivable land and technological
change in the agricultural sector. In this section we shall concen-
tfate on the analysis of the impact of technological change which
offset the productivity depressing effect when land is more intensively .
cultivated due to population pressure,

In diagram 5d, with time meausred on the vertical axis (pointing
downward), the population growth curve shows a 2% growth rate kr=2%)
from an initial value of L°=100. Similarly, in didagram b, the land
growth curve shows a 1% growth rate (j=1%) from an initiul value of
To=10. With the aid of the 45 degree line in diagram 5¢, the quantity
of labor and land thgough time are projected into diagram 5a as repre-
septed by the factor endowment path EO (LO=100, To=10), El (L1=102,
T1=10.1), E, (L2=104.04, T2=10.2)... Since population is growing at a
faster rate than land (xr=2% >j=1%), the intensive land cultivation
is measured by the increasing population density: Lo/ro=10, LI/T1=10’09’
LZ/T2=10.2...through time. This is shown by tﬂé fact that the radial
lines OEO; QEi, OEZ"' become less steep as fle factor endowment path
bents toward the labor axis. This intensive cultivation occurred in

traditional China is a well recognized phenomenon,

17See Ch'llan Han-sheng, Chung-huo ching~chi-shih lun-ts'ung (Studies
on the Chinese economic history, Hong Kongy, 1972), pp. 539:541, 560, 628,

Also see D. Perkins, p. 216 for populution data and p. 240 for cultivated

acreage data, both from 1400 on. 1If these data are used to estimate the
cultivation density, the results show that it increased from 2.6 persons
per hectare in 1400 to 3.2 in 1750 and to 4.7.in 1913.
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The population pressure manifests itself as a sccio-economic

problem in that thé agricultural 1050: productivify (p) decreases
through time. In didgram 5a, the output at Bo' El' Ez... are Q°=200,
Q1=203, Q2=205... leading to a decreasing trend of the labor productivity
p,=Q /L =2, P,=Q /L =1.99, p,=Q, /L =1.%.... Thi.s'decreasing trend can
only be offset by various land saving or labor using technological
change, such as adoptiqn of new seeds,lsimprovement of cultivation
prqctiées,lgirrigqtion,zoetc. In diagram S5a, fhe changes in technolegy
are ghown by the dotted production contours indicating higher outputs
Qi=206, Qé=208...'as compared with the output of Ql' QZ... without
technological change, The rate of technological change (or innovation)

isg guppgggd to be 1=1.5% (i.e. Qi=1.01582403, Qé=1o0158205)021

18Tha studies of Ping~ti Ho on this topic are well known to students-
of Chinese economic higtory, see '"Early-Ripening Rice in Chinuse Hiatory,"
Economic History Beyiew (December 1956); "The Introduction of American

Food Plants into China," American Anthropologist (April 1955).

19800 D. Perkine, pp._37-53. For the agricultural improvementa during
the Sung period, see SuddYoshiyuki, Sodai keizai-shi kenkyu (Studies on
the economic history of the Sung dynasty, Tokyo, 1962), ch®..l«6. .

2OSee’ D, Perkins, pp. 55-78. For a detailed discussion on irrigation
in traditional China, see Ch'ao-ting Chi, Key Economic Areas in Chinege
History (second edition, New York, 1963). o T

21Note that in diagram 5a, the production contour lines for Q, andi Qi
pass through the same dnput point E. . This means that the outpu% afteyx’
innovation (Q!=206) is 1.5% highexr than the output before innovation
(Q1=203), inspite of the fact that the same amount of inputs (L1=102,

T.,=10,1) are uged. The rate of technological change (i) measures exactly
siich a rate of increase of output when inputs are being held constant, '
If, in addition, the technological change is labor using or land saving,
the dotted production contour after innovatioca is steeper than the solid
production contour before innovation.
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Thp sttength of the triplet of growth promotive forcea ti.e.
gpopulation growth, land growth, and technological change) are

' measured by the triplet growth rates (r=2%, i=1%, ;—1.54) which
Vfoﬁﬂthgtsdétermine-th; rate of growth of labot pfoductiQity (h)
'\through'tipq. ‘We can use the following cQuation{to'decrlbé their.
rel&#lopg:(ééa'Appéndix A). )

4q5. h #*1' - ¢ ¥  where

b) 1' % 1 * ﬁrj

_Thq ratq of 1ncreasa of labor producttvity (h) is determined by two

'factqra.: A high vulue of i', namely, a high growth rate o .cultivqbla

area’ (j) and/or o hlgh innovation rate (i), leads to a htgb growth
rate of labor productivity (h). Conversely, a hlgh populaticn gtowth
rate (r), Llee, high population pressure, will depress the rate of
droﬁth of iuhor producttvity. This depressing effect is proporttohqlly
relqt‘d to ¢T’ the land share of income or the land elqsticity of
output, Thus a given population growth rate will depreas tbe -,
productivity growth rate to a greater extent if the land elaattcity

to output is larxger (i.e. if land is more "importqnt and indispensable";
as a factor of production). The relation in quation 4a ignillustrgy¢d

by the following numerical examples.
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Land share — “; N
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With the alternativesy of ﬂT, r, and 1' indicated at the wmargin,’
the values of h, calculated from equation 4a are shown in cells,
With § given value of {', h is smaller when r is larger. When ¢T
increases from ,25 to .3, the values of h decregse if the ;q]ués:
of r and 1! rémain the same.

Equation 4a is shown by the straight line AB (i.e. the pro-

ductivity response curve) in dlagram 6a with h and r measured on the

vertical and horizontal axes respectively. We see that when i' is
fixed (i.e. the rate of increase of land and the innovation rate

are given), the higher the population growth rate, the lower the rate
of increase in agricultural labor productivity. There is a critical
value of population growth rate, rc=i'/ﬂr, marking off two phases of
population pressure. In: the low populationApressure case (r<jrc),

the agricultural labor productivity increases through time (h is
positive). Conversely, in the high population pressure case (r> re),
the agricultural labor productivity decreases (h is negative).
Precisely at point E (r=rc)} the population préssure is cancelled

out by the rate of increase in land supply and the rate of innovatioen,
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- leaving a stationary or constant labor producfivity through time,
From the long run historical perspectivwe, the necessary con-

dition for the population'to increase over several cenfuries-in

an agrarian society is that the supply of food on a per capita basis

must keep paee with pqpulation growth. Such a state of growth (i.e,

an expanding population with a constant agricultural labor producti-

vity indicated By point E in diagram 6a)will he referred'as a

stationary state, In the stationary state, there is a delicate
balance of the three growth promotive forces;, |

Note that in the stationary étate, the population growth rate
takes on the critical value r !
5) x = 11/d, = (148.9)/ B, = (3+1)/4;
which is partly traced to the increase of land acreage (j) and pqrtly'
to technological phenomenon (i andiﬁT). Thus with thg»gxhaustioﬁ of
land frontier (j=0), the population growth raie (rc) of traditional
China is essentially a technological phenomenon. In China, population
grew by g much slower rate)during the first millennium between the
Han and T'ang dynasties than in the later period. In this earlier
period, the critical population growth rate is indicated by ré<:rc
at E'. The dotted line A'B' shows that the slower population growth-
rate in the earlier period was brought about by a lower rate of -
i< i', Thig indicates a lower réte of agricultural technological

.change for that period.
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VI, Consumption Standard, Population Growth, and Stationary State

In the long run the stationavy state at point E will be reached
automatically because the economy cannot stay awagy from this point
for a very long duration in eifher direction, If the population
growth rate is in the high population pressure phuée, the agricultural
broductivity:will decrease consistently through time. The supply of
food on the;per capita basis will become inadequate and this will ,
in turn, depress the population growth rate. Conversely, when the
population growth rate is in the low population pressure phase, the
agricultural productivity and per capita supply of food will increase
and this will lead to an accelerated rate of population expansién..
Thus when the actual population growth rate deviates frqm the critical
value ra Wforce' is automatically induced to restore it to the
critical point.

fhe consciousness of the: operation of such a force in an agvarian
context was the core of Malthus's population theory.zz Accoxding to
this doctrine, the population growth rate is a variable endogenous
to the economic system, namely, it is affected by the consumption

standard., The British economists in the classical tradition accepted

22The Malthusian theory was developed in the early nineteenth
century when Britain went through the initial stage of transformation
from the agrarian economic structure of the pre-industrial era to
what Prof, Kuznets calls the epoch of modern growth. It was at that
time that. population growth began to accelerate to the modern level,
See Simon Kuznets, 'Toward a Theory of Economic Growth," in Economic
Growth and Structure (New Yora: W. W. Norton & Company , 1965), ppe.
8-16,
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this 1dea'und formuloted the‘so culléd "iron law of wages" (a somewhat
misleadiﬁg label.) This "law!" can be specified as

6) r = G(c)

specifying that the change of population growth rate () depends upon
the consumption standard (c). Equation 6-is represented by the

Egpulatton.tesponso curve in diagram 6b, The value <. indicated on

the vertical axis (pointing downward) is the calorical ﬁinimum
consumpt {on standard. When the actual consumption standard is less
than the calorical minimum, the-population will décrease.(zw<0). On
the otherx extrem;; rm is the maximum biological reproduction rate,
When this level (rm) ls reached, at the consumption standard cmq

the population growth yate is no longer sensitive to the consumption
stundard. Between <, and " . @ higher per capita consumptiou standard
leads to @ higher populatton growth rate,

The productivity response curve and the population response curve
inferqcf against each other in a way that prodeeds as follows. Suppose
the initial consumpfion standard cy lequ to a population growth rate
Ty (through the population response) that in turn leads to a positive
growth rate of agricultural productivity»hh;> 0 (through.thg producfia'
vity response). The consumption standard in the next period will
increqse,.e.g. to the level cé. This will lead, in,tgrn, through the .
populntiph'response and the productivity response to a growth rate of
agricultural productivity hg. Thus starting frow an initdal point ﬁg
in the low pépulation pressure phase, the movement. is always downward

along the productivity response curve toward the critical point at E.
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Conversely, if the consumption standard is at a higher value at €4
that leads to a negative growth rate of agricultural productivity °
A hq(O in the high populafion pressure region, the productivity and the
consumption standard in the next period will decrease, e.g. to the
level of c;. Thus whenever the population growth rate is in the high
populatton‘pressure region, a force is automatically induced for an
upward movement along the productivity response curve toward point E.
The populqtton response and the productivity response xepresent
- a serve-mechanism through which the economy will be brought to the
stationary state at point E. At this point the consumption standard
will be pustained at the o level leading to the technologically
detgrﬁined population growth rate LI In the stationary state, the
econamy will exhibit a slow and steady population expansien while .
maintaining a congtant level of per caplta consumption standard and
agricultural productivity. The stationary state is a stable’one-
in that teﬁporary deviationlfrom this state will automatically provoke
‘a pressuxe to cause it to move back to the stationary growth.path.
From the Sung to Ch'ing dynasties, traditional China was in
su@h a stationmary growth stage. The relatively a&vancedAstqte of
agricultural technological innovation had overcome the bottleneck
caused by'the shortage of land space and "allowed!" the population
to expand steadily for more than seven hundard years. The expansion
wag, of course, not a smooth one but the fluctuations of population
growth were about a steadily increasing trend which wa. perfectly

consistent with the theory discussed above,
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VII, Steady Growth with Structural Stability

The growth of traditional China results not only in constant
levels of pef capita consumption standard anrd agricﬁltural produe-
tivity but also in a structural stability measured by the percentage
of labor allocation in two production scctors. (€ and 1-8). A
slight modification of the theory in the last section can be used

o explain this structural gtability of agrarian dualsim.23

The fact that the theory mentioned in £he last section need
to be modified glightly is that in diagram 6, uhat.is measured on
the horizontul axis is the rate of growth of agticultﬁral population
instead of tofal population. However,'we have shown in equation 2
in section IV that the share¢ of population allocated to the non-:

agricultural sector (e) is determined by the distribution of agri-

cultural income, namely, & = ¢T° When the distributive share B

23The theory outlined in the last section was first proposed by
_ Prof, Jorgenson. 3ee D.W. Jorgenson, "The Development of a Dual
Fconomy," Economic Journal (June 1961). That theory was based on
two limiting assumptions: (1) ¢T is constant, (2) the economy has

only one production sector, namely, the agricultural production sector.
In other words, Prof. Jorgenson had neglected the dualistic structure
of an agrarianism., Thus to have a realistic theory for traditional
China, the theory of Prof. Jorgenson heeds to be molified in these two
aspects., In appendix A, we shall prove that a stationary state will

- be reached in a dualistic economy by retaining the Jorgenson assump-
tion of constancy of ¢T. In appendix B, we shall prove a general
theqry where this assumption is dropped as we allow ¢T to vary.
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ig constant through time, 24 the labor allocafion in the two sectors
remain constant. Under this assumption, the rate 6f growth of total
popudation ig exactly thé same as the rate of gfowth of agricultural
population, The economic interpretution of this statiomary state

with gtructural stubility is that population regponse and the produc-
tivity response interact to bring about a steadily growth rate of
labox produétivity and consumption standaxd, while the forces of the
income distribuﬁton is mainly responsibie for the structural stability

of dualism measured by the inter-sectorial labor allocation,

Sﬁmmarz
In this paper we designate the pexiod 960-1800 in Chinese history

as "traditional! and formulate a theory of economic development forx
this period. In this theory we envision the growth of an agrarian
dualism as a comsequence of the operation of dn economic system.in
which essential economic functions (production, cunsumption, exchange,
regources aliocation, and income distxibution) are regulated largely
by a market-oriented mechanism, Under the impact of sustained tech~
nological change and_population respénse to consumption standard,

the operation of such on economic system leads envitably to a

24
the parameter @, thus in our analysis in the last section, when we

auume that the population response curve remains unchanged, we have
slready implicitly assume that ¢T is constant through time,

From diagram 6, we see that the productivity response curve involved
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stationary state in the long run. In such a state, Qe‘logicqlly
find slow growth with struﬁtural stability. PNamely, with a steady
expansion of population, the percentaées of lagbor force allocated
to the two production sectors} the agricultural labor productivity,
.and the consumption standard remain relatively constant through
time, Thg’theory is probably not a far-fetched one in view of the

fact that the theorétical deductions seem to befit the Chinese reality.
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AEEendix A

In this appendix we wanf to prove tlhat the stationary state will
always be reached in agrafiqn dualism under the-assumption that ¢T is
constant. fet the production function be specified in the Cobb-Douglas
form: | |
Ala) Q= A T°L"*

k) 4, =(3aQ/aT) (T/Q) = « |
implying the constancy of the rent share as shown in Alb), The time E

paths of total population P, land T, and technological faf:tor A are

given by
A2a) P =P, et
b) T = To e:]t
it
c) AS A, ®

The total population is allocated partly as agricultural laboxr force -
(L) and partly as non-agricultural labor force (W):
A3a) P=W+ L

b) @ = WP, 1-8 = L/P

Let ¢ stand for the consumption standard as well as the real wage.

The marginal productivity of labor imblied by alq) is eguated to ¢

to obtain
"Ada) ¢ = A(l-a)TVLX
b) p = /L = AT'L?

where p in Adb) is the average productivity of labor in the agricultural
sector, Equating the demand and supply of food leads to

AS5a) c¢P = Lp or

b) . l-8 = C/p evss o e by A3b), or
c) l-e = l-d ssceee bY A4), ox
d) L/P - 1-“ seceace by A3g.
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The fact that © is constant through time is due to the distribution
theory and is assured by the constancy of #,=d in Alb), a property
of the Cobb-Dogglas production function, |

_Now, using 77,( to denote the rate of growth of variable x, A5d)
implies
a6) 7, =%"-'-' Y covves By A2g), and hence
from Ala, we have

A7a) 7e=7/A-+ &7+ (1-0(.)2‘ or

b) Jy= 1 +43 + (1=%)% «.ccon by A2b,c)
c) 774, = 79_/" =i +dj+ (L-a)) -r
a) b# = 1' =& ¥ eeeeee by A6) where

é) i'= i +a(j.'.
Equation A?d) is the productivity response curve of diagram 6. " When
»the pépulqtion response curve,
A8) r = G(¢) cesene by equatianlé) in the text
is postulated, the interaction between the population respoﬁse and
the productivity response leads to the stacionary growth as shown in

diagram 6,
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AEEendix B
by
Chou Chien=-fu

Our anglysis in appensix A based on the Cobb-Douglas production
function is a special case. In this appendix, we shall construct a
general theory by assuming that the technologtcai change is the land

augmentation type. Thus we postulate d

Bla) Q= P (L, T*) satifying constant return to scale (CTRS)
- m Pt ‘
b) T=Tge
«t
c) & =4,
oiipIt a’'t :
d) T*= T§= ‘l‘osoe = 'l‘oéoe where «’'sda+p

Equation Bla) 1is c'productton function where the inputs are labor (L)
| in a natural unit and land in an efficient unit (T*). Equation Bld) |
shows that T* is the product of T (land in natural units) and 5(thc '
efficiency of T in 'producing’ T*). Equation Blb) states that tﬁe
supply of land is increasing at a rate 8; equation Blc) states tﬁat
$ is increasing at a rated, the land augmentation rate, The idea
that innovation in traditional China is of the land augmentation
type is more reaiistic than the assumption in appendix A.

For the analytical purpose. , we want to stress output, agricultural
labor foxce, and total population per unit of land in efficient unit; 
mmely, _ _ »

B2a) q.= Q/T*.... the output per unit of efficient land

b) n = L/T*.... the cultivation density ‘ ;

. ¢) m = P/T*,... the total population density
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Under the assumption of CTRS, the production function can be
fewritten as
B3) q = F(L/T*, 1) = f(n) .... by Bla) and B2a)
'Equation 83)'shows that the:productivity of efficient iand is a
funcfion of cultivation density for the efficiént land. This is
éhoWn by the increasing curve in diagram 7a. From B35 the production
function can be written as |
B4a) Q= T*fkn) implying |

R (T O f1n)

which shows that the slope of the curve in diagram-7a is the mafginol
productivity of labor. This is shown by the negatively sloped cuxve
in diagram 7b. |

If ¢ is the consumpiion standard, or real wage, in the agricul-
tural sector, the compétitivé principle of income distribution inplies
B5) ¢ ?S-%— = Pl; = -F(n) |
Thusg the curve‘in diagram 7b also represents real wage and per capita
consumption standard. The total demand for food at this consuaption
standafd is cP which is equated to the total supply ef food:
B6a) Q = c¢P or dividing by T*

b) q=cm ¢¢es by B2a, ¢c) or

a/fn) = f(m)/f(n) ooo. by B5)

Thus the total population density m=P/T* is a function of the culti-

c) m

vation dengity n, and is equal in magnitude to the ratio of average

productivity of efficient land q to marginal productivitonf labor f’.
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Equation B6c) is represented by the curve in diagram 7c and is derived
as the ratio of the curves in diagrams 7a and 7b,1 .Sincé q is an
increasing function and PL a decreasing function of n, we sse the
value of m increases when the value of n inc¢reases. This means that
the cultivation density increases as the population density increases.
Thus the curve is pogitively sloped and lies below the 45 degree line
in diagram 7c. The percentage of labor force allocated in the agri-
cultural sector is. |
B7) 1-0@ = L/P = (L/T%)/(P/T*) = n/m
and is represented by the slope.of the dotted lines . OEO, 081, OE2
in diagram 7ce.
The population response curve is

BBa) r = G(c) where
' b) =
and is represented by the curve in diagruﬁ 7d. .From equation B2c),
we have |
B9a) ,7'm= 7717 "771" or

b) M=t = &’«.... by B8b) and Bld)
The value of &’is marked off on the horizontal axis of diagram 7d.

The long run equilibrium position in a stationary state is indicated

i diagram 7a, at E, f(n)/f?n) is represented by the ratio
£/ (EB/BD) = DB = m. Thus DB is the total population per unit of
efficient land and OD is the non-agricultural labor per unit. L
of efficient land, while OB is the agricultural labor per unit of
efficient land,




by the rectangle r €gn

E°EEE linking diagrams.7dbc e To see why this
;s so, the low population pressure phase and the high population
pressure phase are first marked off in diagram 7d4. - Using the
equilibhrium rectangle, the same two regions are marked off in
diagram 7c. If we start from a value my in the low population
pressure region in diagram 7% we will determine a value <y (with
the aid of the dotted line along my Kz, G- cl) in the low popu-
lation pressure region in diagram 7d. [or this Gy e ¥ is less than

of’ and hence equation B9b) implies that m will decrease to m_ in
d 2

the next period, and this leads to a higher value of c¢ Thus

2"
whenever one starts from any point in the low population pregsyre
phage, the movement is upward along the population response curve
in diagram 74. Cénversely, if we start from a low value of w3 in
the high population pressure region, it will lead to a high value

of Cq causing m to increase. Thus the equilibrium positiun of

stationary state will be reached and is a stable one.
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