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FOREWORD

In 1977 the International Food Policy
Research Institute published projections to
1990 of the production and consumption of
basic food staples. The People's Republic of
Chinawas not included in those projections
because of the difficulty of using the data
on China ina manner comparable to the way
the data for other Third World countries was
used. However, China's nearly 1 billion
people and more than a quarter of a billion
tons of grain seems an excessive omission.
According to a recent statement from the
People’s Republic of China, there are in
China some 200 million people with in-
adequate food intake. Thus the size of the
food problem in China requires attention
because it has direct implications for the
welfare of large numbers of people and
because it has indirect effects on the food
and food production input availabilities for
other countries. Even small imbalances in
domestic supply and demand in China are
magnified into substantial effects elsewhere
in the world.

Because of the paucity of hard data and
the controversial nature of the political
system, there are considerable differences
of opinion about food trends in China
among analysts in noncommunist countries.
IFPRI provides in this Research Report two
contributions to thought in these areas.
Each author began his analysis with different
perceptions. Each author offers the data
with which he has worked as the basis for
alternative analyses and conclusions.

The first piece by Anthony Tang is a
broad analysis of trends and proiections for
food and agriculture in China. In particular,
Tang docs what is necessary to understand
agricultura. development in any developing
country. He places agricultural policy in the
context of the broad set of objectives for the
economy. He then examines the past record
in detail and presents projections. In the
process he provides an immense amount of
carefully worked and analyzed data. His
lucid and candid presentation is refreshing,
stimulating, and important.

Bruce Stone concentrates on the foodgrain
production targets for 1985 as stated by the
government of the People’s Republic of
China, makes judgments about the potential
for meeting those targets, and analyzes their
consistency with various assumptions about

demand. Stone's initial perceptions, the
data he uses, and his view of the data differ
from Tang's, but his major conclusions are
strikingly similar.

The mair. papers by Tang and Stone have
been the subject of three seminars held at
the International Food Policy Research Insti-
tute during the past year. One seminar came
atan early stage of Tang's paper and included
a wide range of people concerned with
development topics. Later a set of China
specialists convened to discuss the data and
analysis in detail. Finally, a small group
discussed both the Tang and Stone papers
from the point of view of their implications
to development policy as well as to China.
This last group included T. W. Schultz,
Vernon Ruttan, Thomas Wiens, Radha Sinha,
and members of the IFPRI staff. The papers
reflect the comments made at these dis-
cussions.

In addition, Bruce Stone has developed
an important set of tables on aspects of
China's agiiculture. These include many
estimates illustrating the difficulties of
selecting appropriate data and providing the
range of what is available. His commentaries
serve as a careful guide in appraising,
selecting, and judging this data. This work is
to be published as IFPRI Research Report
No. 16.

Attherisk of adding even a further set of
numbers, | attempt in the following paragraphs
to distill general conclusions.

China's post-1950 history of agriculture
seems to divide into three periods. The first
is the period of recovery from the incredible
disruption of the decades before 1950. From
then until 1957 reconstruction efforts caused
agricultural production to return to earlier
levels of productivity. Growth was rapid, but
gradually declined. It averaged 5.8 percent
for the period 1950 to 1957.

The second period is best measured from
1957 10 1971, which were both average years for
weather and without major political disruption.
In the years between, major disruptions resulted
in short periods of fast growth, slow growtk,
and even declines of production. Attention
was generally focused on industrial growth,
There was little opportunity to expand culti-
vated area, although irrigated acreage grew
moderately rapidly and the base of modern
inputs was too small to allow even rapid
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growth rates to affect overall output growth
rates very much. The effect was a growth
rate of about 2 percent. This just kept pace
with population growth.

In the third period the production growth
rate appears to have accelerated significantly
for the comparable weather years of 1970
and 1975, when the growth rate is <alculated
to be 314 percent. Both years were good crop
years, with the edge to 1975, and the spread
of five years adds some credibility to the
calculated rate, This high rate was achiceved
despite some apparent slowing of the growth
rate of inorganic fertilizer availability and
either slowing of or no increase in the
growthrate for irrigated areas. But both were
operating off much larger bases than before.
Although it is not clear from such a short
period the extent to which the accelerated
growth is due to short-term factors or changed
incentives, it would not be inconsistent with
the information at hand to expect the growth
rate to accelerate beyond 3 percent.

Looking ahead to 1985, it seems possible
but not likely that the growth target will be
reached. This conclusion is made partly on
the assumption that 1975, the base \- r for
the 10-year plan, was a normal year (and
therefore an appropriate base for projections);
that the effort to achieve growth was con-
sistent from 1975 (growth in fertilizer avail-
ability is consistent with that view); that the
three years following 1975 were pcor weather
years, thereby reducing growth helow the
long-term trend in the first years of the 10-
year period; and hence that the appropriate
growth rate implicit in the target is the 31,
percent needed to increase the output of
foodgrains in 1975 to the target level in
1985. It should be recognized, of course,
that the required rate is 50 percent higher
than the long-term rate of the 1957-71
period.

The planned acceleration in growth of
grain supplies is large enough to require
significant coordination with demand. The
difference between a 3 and a 31, percent
growth rate betwees: 1975 and 1985 is 15
million metric tons. If the lower income
people are to benefit, provisions must be
made to increase their real incomes. If the
beriefit is to be through livestock, then
provision must be made 1o expand the
livestock industry in the appropriate time
and place. The latter may prove difficult in
both the wraditional sector and the large-
scale hog and poultry farms.

Two caveats are in order. F'irst, weather

or major political disruption can affect
production by as much as the difference
between the 3 and 315 percent growth rates
spread over 10 years. Second, changes in
trade can have an effect equal to a large pan
of such a difference.

For the longer run the picture is more
difficult to estimate. It is obvious that the
growth rate of the 1957-71 period is inade-
quate to meet the needs of the new econormnic
policies. However, Tang's median nrojection
for the increase of demand, 3 percent per
year, is based on assumpticns that appear to
give a political position consistent with the
past. Inkeeping withthe preceding analysis,
it scems feasible to match that with a
sustained 3 percent growth rate in foodgrains
production. It is notable that Tang's median
output growth rate for foodgrains {which
would be higher if he worked on the 1975
baserather than the 1977 base) is essentially
the same as the demand growth rate. His
estimate is based on the planned input
levels and a reasonable, arbitrarily derived
assumption ebout increases of factor pro-
ductivity.

The inferences that follow about trade in
foodgrains are that the gaps are so small that
their existence depends on  short-term
weather and short-term and long-term political
factors. If demand grows at about a 315
percent rate and raises the real income of the
lower fifth of the income distribution and of
the more prosperous urban classes, and if
production growth does qot rise above 3
percent, then imports co.ld grow an additional
15 million tons a year. That, however, seems
unlikely. If the production inereases to a 31,
percent rate, and the growth of livestock or
urban income follows, then imports could
halt. Right now it seems that these forces
will push more toward maintaining net
imporis or increasing them modestly,

Itis notable that Tang's approach relates
the assumptions for demand and supply and
that his high growth rate assumptica for
production assumes even greater acceleration
in consumption, and hence, higher imports,
That is consistent with a position which 1
mention for India and set forth in The New
Economics of Growth: A Strategy for India and
the Developing World (Ithaca, N.Y.: Cornell
university Press, 1976).

Tang makes a major contribution in his
discussion of the relation of agricultural
policy to overall development strategy. The
similaritv. of his discussion 1o my own
writing on India, particularly with respect to
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the Mahalanobis model, is striking. Tang
approaches political questions that are in-
extricable from questions of development
strategy. There are important lessons for
other countries in these broader economic
and political relationships.

Stone’s analysis tries to develop the
essence of what needs to be done if China's
food targets are to be met and indicates how
difficult and perhaps unlikely meeting them
will be. His joint treatment of supply and
demnand forces demonstrates a great deal of
value about the processes of agricultural

development,

We at IFPRI hope these two different,
careful analyses will settle a number of
controversial questions and provide con-
siderable light on some important develop-
ment issues.

John W. Mellor

Washington, D. C.
May 1980
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PREFACE

In 1967-68 I had the considerable
pleasure of visiting the Chinese University
of Hong Kong on a Rockefeller Overseas
Professorship from Vanderbilt University.
One of my responsibilities was to direct a
commodity projection study for Hong Kong
for 1970 to 1980. Hong Kong was the closest
thing to a classical laissez-faire economy to
be found anywhere. It had been booming at
the Japanese rate of growth, though
temporarily slowed by the spillover effects
of the Cultural Revolution then in full swing
on the Chinese mainland a few miles away.
The Government of Hong Kong has seldom
collected statistics. There were no eco-
nomic planners to demand it; nor has the
economy suffered any apparent ill effect
from a lack of it. Like the People's Republic
of China, Hong Kong has had but one
census, a modest demographic census in
1961. To make projections it was first
necessary to "estimate” from data fragments
a time series for Hong Kong's GDP. The
present study is reminiscent of that exer-
cise.

The unprecedented surge of 1969-73
(unforeseen in the somber days of 1967-68)
and the subsequent “stagflation” following
the oil embargo and price quintupling have
made the Hong Kong projections less than
prophetic. It is our hope that this effort will
fare better.

The basic work in data collection and
estimation for the agriculture of China for
1952-77 was done at the University of
Michigan, where [ visited two years ago. It
builds on my earlier work for 1952 to 1965.
Many of the ideas expressed in this study on
the leadership of China during the transi-
tion period of 1975-78 are distilled from the
reflections and insights of my Michigan
days. These have benefited from the stimu-
lation of colleagues and students at the

Center for Chinese Studies whose research
support from the Mellon Foundation via the
Chinese Economic Studies Project is grate-
fully acknowledged. To Alexander Eckstein,
director of the project, whose death during
my visit grieved every China scholar, ] owe a
very personal debt of gratitude in memoriam,
expressed here with respect and fondness.
Mr. Thomas R. Gottschang, my invaluable
and able research assistant at Michigan, has
my thanks, the magnitude of which he alone
can fathom in full. His contribution was
such as to earn him the role of a coinvesti-
gator. l wish him well as he joins the ranks of
scholars and analysts of China.

I also express my appreciation to the
International Food Policy Research Insti-
tute for enconraging this study and to Dr.
Leonardo A. Paulino for the opportunity to
work with him. I have benefited from
comments by Paulino and Bruce Stone on
an eariier draft of the work presented at a
seminar at the Institute in December 1978.
Dr. John W. Mellor, director of the Institute,
and two anonymous reviewers have com-
mented on the revised version of the study.
The views and findings presented in this
study are, of course, mine and need not
represent those of the Institute. Maria Maia
assisted ably with computations at Vander-
bilt.

To Theodore W. Schultz and Vernon W.
Ruttan I owe the intellectual stimulation of
their presence at the seminar this June
when the revised version was presented. To
Schultz and his penetrating insights, hoth at
the seminar and as set out with care in the
margins of the manuscript pages, |
acknowledge a special debt—a very special
debt accumulated over the years by a
grateful recipient of his unfailing en-
couragement and unstinting help.
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SUMMARY

Projections of Chinese agriculture to the
year 2000 point to increased production and
consumption of agricultiral products, but
major breakthroughs in productivity do not
appear likely. Under conditions considered
most plausible, rates of increase would
exceed those of 1952-57 but would fall short
of the Ten-Year Plan goals.

Three sets of projections are presented
using different assumptions as to popula-
tion growth and development strategy. The
medium, or most probable, projection
assumes that the Chinese leadership will
continue to follow the moderate and prag-
matic policies that have characterized the
post-Mao period. Market restrictions would
be gradually relaxed, and prices would be
relatively stable. However, China would not
abandon the command system of centralized
economic controls or its goal of becoming a
leading world power by the end of the
century.

The high projection assumes a dramatic
swing toward social and political liberaliza-
tion and market economics. The low is
based on a return to policies that relied on
normative appeals and coercive pressure
rather than material incentives to induce
greater productivity.

Chinese agriculture has managed to
meet the essential food needs of an ex-
panding population that comprises nearly a
fourth of mankind. Grain production rose
75 percent from 1952 to 1977, but the
average annual increase of 2.3 percent
barely exceeded the 2.1 percent rate for
population growth. The increases in output
were achieved by a massive injection of
resources since the Great Leap Forward of
1958-60, particularly inputs originating
outside agriculture.

The gross value of agricultural output
rose 97 percent in 1952-77. whereas inputs
were up I3l percent with the largest
increases in power equipment and ma-
chinery, chemical fertilizer, and chemicals
for insect and disease control. As a result,
agricultural productivity, as measured by
the index of total factor productivity,
declined at an average rate of 0.65 percent.
This is in sharp contrast to the productivity

gains recorded by Japan, South Korea, and
Taiwan.

Much of the relative slowness of agri-
cultural development can be attributed to
development policies that emphasized the
heavy industrial sector and allocated key
economic resources administratively rather
than by prices and markets. These policies
have tended to weaken the incentives of
workers and producers, discourage cost-
reducing innovations, distort economic
signals, and reduce willingness to accept
risks. Bureaucratic control has encouraged
irresponsiveness, rigidity, and delays.

Planners had difficuity in coping with
dynamic changes in comparative advantage
among regions. Development was hampered
by policies of self-reliance which limited
specialization, the relatively fixed bound-
aries of collective farms, the government-
enfurced immobility of labor, and trans-
portation bottlenecks.

More rapid increases in agricultural
production are called for in the Ten-Year
Plan unveiled in 1978. Grain output in 1985
would be 43 percent above 1977, which
would require a growth rate twice that of
1952-77. Increases of 4 to 5 percent ayear in
the gross value of agricultural output are
envisioned.

On the demand side, the Plan calls for
population growth to be reduced to less
than 1 percent a year within three years,
increased consumer incomes, and higher
consumption of nonstaple foods. On the
supply side, the Plan aims at increased
fertilizer output, greater mechanization,
“commercial-type” animal husbandry, and
land development.

The medium projection developed in
this study results in ..:n approximate equilib-
rium for demand and supply of agricultural
products by the end of the century. Popula-
tion would grow 1.5 percent a year, faster
than in the Ten-Year Plan, while household
income would rise 2.5 percent a year. This
would yield a 3 percent annual increase in
demand for all agricultural products,

Direct demand for foodgrains is projected
to rise 2.1 percent annually, but indirect
demand for foodgrains would grow three
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times as fast, reflecting increased livestock
production,

The medium aggregate supply projection
is based on the assumption that current
inputs will continue to increase at about the
1952-77 annual rate of 7 percent. Reflecting
further mechanization and growth in live-
stock, farm capital would rise 6 percent a
year. The farm lahor force would grow 1|

14

percent a year, below the 1952-77 rate of 1.8
percent. The annual increase in sown area
would be 0.9 percent.

The decline in agricultural productivity
would be reversed under th. medium
projection to an increase o 0.5 pu..cent a
year. Grain output would go up to 2.9
percent a year for a total increase of 92
percent by 2000.
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INTRODUCTION

Forecasting, a risky calling under the
best circumstances, is especially hazardous
when applied to the People’s Republic of
China. Since 1949 it has witnessed some of
the moszt dramatic shifts in leadership and
policy among major world powers. China is
now emerging from its most recent political
vpheaval under a new leadership of
moderate and pragmatic economic per-
suasion. In order to develop a feel for its
future, it is necessary first to analyze
economic policy changes and disputes in
the context of Chinese economic develop-
ment strategy.

Development Strategy

The values and goals of the leadership of
the Chinese Communist Party (CCP) are
aptly summarized in the aphorism attri-
buted to A. Bergson: “To the Communist
Party leadership, bread is only an inter-
mediate product; steel is the final good."!
Such values are apparent in the aspiration
of party leaders, present and past, to turn
China into a modern, front-ranking pcwer
by the end of the century.

This goal dictates a “maximum-speed
selective growth” development strategy and
requires a command economic system for
implementatinn. Main emphasis is placed
on growth of the modern neavy industrial
sector, whose absolute size is the pre-
ponderant determinant of power. The
command system in important ways allocates
key economic resources administratively
rather than by markets and prices. A liberal
democracy also is apt to embrace a
command system in times of crisis, as was
done by the United States and the United
Kingdom in World war 1.

The role of agriculture in such a system
is to support priority (selective) industriali-
zation with resource transfers in the form of
focd (the principal wage good), labor, raw
materials, and exportable farm products.
When agriculture fails to meet the full
resource transfers required by the priority
industrial sector for maximum growth, the

agricultural sector becomes a drag on
industrialization, Such was the case in the
People's Republic even durins the relative
ecor.omic heyday of 1952-58.¢

With agriculture limiting indusirial
growth, the two sectors were no longer
separable for operational planning. To
develop industry it was necessary to develop
agriculture. Fostering development in agri-
culture while extracting the maximum
surplus from it proved a difficult policy
problem. In passing, we note that Russia,
during its comparable development phase
under Stalin, faced a much simpler task,
thanks to its large initial agricultural
surplus.3 The Chinese problem was dram-
atized by the slogan “agriculture is the
foundation” in the early 1960s following the
disastrous Great Leap Forward (1958-60).
This was not a complete policy reversal as is
often argued by China watchers. The Chinese
policy had never been “industry only,” and
the renewed emphasis on agriculture was
not a reordering of priorities in a value-goal
context but was concerned with ways to
develop the sector. The strenuous develop-
ment efforts for agriculture in the 1950s
were limited primarily to bootstrap opera-
tions utilizing ihe sectors own indigenous
resources of low or no opportunity cost. The
1960s saw the beginnings by the state of
large-scale commitments of scarce resources
to the production and import of modern
inputs for agriculture. The current Chinese
official view is that botb the First Five-Year
Plan period (1953-57) and the readjustment
period of 1962-65 were comparable periods,
noted for their “fairly well-coordinated
relations between agriculture, light industry,
and heavy industry.”

Much has happened in China since
then. Books will be written on the Cultural
Revolution and the massive leadership
shakeup that followed. The radical phase
which came to a head with the deaths of
Zhou Enlai and Mao Zedong and the Gang of
Four episode was followed by the counter-
revolution. Deng Xiaoping, who once was
sacked for holding the view that “it matters
not whether the cat is white or black as long
as it catches mice,” is now being praised for
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itin and outside the country. China analysts
have generally been inclined t7 view the
struggle over economic growth between
Mao and his associates and those of
moderate, pragmatical persuasion as in-
volving value-and-goal disputes. A common
notion is that with the start of the Cultural
Revolution in 1966 Mao and followers
tempered the growth objective with liberal
doses of nonmaterial, ideologically appeal-
ing values, for example, distributional
equity, self-reliance, antielitism, and work
ethic for service as opposed to material
incentive.? The present leadership is seen as
returning (selective) economic growth to its
earlier position of primacy and as freely
adopting pragmatic merhods to achieve it.

It seems more plausible that the con-
tending leadership factions have shared
common values and goals but have differed
over methods. Clearly Deng was not con-
demned by his detractors for his “cat and
mouse” statement because of the end but
because of the means he advocated. More-
over, the quarrel over the means was
concerned not so much with ideological or
nationalistic considerations as with their
economic efficacy. If this were not so, how
can one explain Mao's unfailing willingness
to tolerate (indeed, to insist on} the contin-
uance of Hong Kong and Macao as Western
colonies—an anomaly not many other
independent nations would be likely to
accept without duress, We know that
Portugal tried to return Macao to China but
was refused. The Chinese attitude can only
be explained by the fact that the two
colonies earn for Peking more than two
billion dollars a year in (hard currencyj net
foreign exchange carnings. This speaks to
the centrality of the economic growth goal
and to Peking's inclination to wink at what
must be a most unpleasant means to an
end.®

Consumption was scen by Peking's
leaders as an intermediate process rather
than as the final act of an economic system.
Consequently they tended to think of effi-
ciency in consumption inore in relation to
orkers' productivity than in relation to
utility. Here is the clue to much of the policy
dispute. It turns on what constitutes the
right mix between material incentive and
nonmaterial (norinative) substitutes. Mao
and associates inclined toward the non-
material substitutes. Their periodic attempts
to impose their view were checked by real
world intractability, giving rise to the well-
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known policy cycles in China? Each time
Mao retreated from his "high tide,” material
incentive would regain lost ground in the
wage-consumption policy debate,

Even so, Mao's dominant power and
personality, together with China's thin
cushion of agricultural surplus, have largely
determined wage-consumption policy dur-
ing the past 20 years. The level of consump-
tion for the masses was adequate but strictly
without frills. Virtually no improvement
occurred. Differences among income classes
were kept small. To this end, Peking
rationed the basic necessities—grains and
cooking oil, coiton cloth, and housing, the
latter through government allocation. Con-
venience and luxury goods were priced
extremely high to absorb income not spent
on necessities. This policy baclkground pro-
vides a perspective for viewing the salient
features of economic development. As a
rough, perhaps generous, statement of
magnitude, China's real domestic product
may be said to have increased at an average
rate of perhaps 5 percent a year between
1952 and 1977, whereas per capita product
rose 3 percent If one takes as plausible an
income clasticity of demand for all food of
0.8 for countries like China and a Chinese
population growth rate of 2 percent a year,
the expected annual inerease in demand for
food in China would have been on the order
of 4.4 percent (0.8 < 3 percent « 2 percent).
Yet the People’s Republic managed with a
food output growth that did little more than
keep pace with population growth, and
withcut massive imports or food crises. It is
clear that much of the rise in per capita
output was kept by policy from reaching the
households, farm and nonfarm, through
higher personal incomes8 Where some
trickling down materialized, continuing
rationing helped maintain the basic food
balance,

The new leaders in Peking have set out
in earnest to de-Maoify” the Chinese econ-
omy. Higher worker incomes are displacing
normative appeals and coercive pressures
as ways of inducing greater effort and
productivity. The ficst significant wage in-
crease since the 1650s was granted in the
fall of 1977 to a broad segment of non-
supervis: ry, noncarre workers.? Deng and
his followers are certain that this is the surer
and quicker way to the power goal set for the
year 2000. Note that the worth of the new
policy turns on its ability to raise manager
and worker productivity enough to more



salaries. How this evolves depends critically
on the new regime's ability to expand con-
sumption opportuiities.

While Peking will no doubt continue to
rely on high pricing (to soak up purchasing
power) of sewing machines, bicycles,
watches, cameras, and, most recently, tele-
vision sets, it is difficult to see how it can
avoid providing more agricultural products.
Moreover, since direct grain consumption is
already adequate, especially in cities and
farm areas with relatively high incomes,
increased food consumption will consist
primarily of meats, fruits, and what the
Chinese call subsidiary foods—all of which
use much more land thar grains for equiv-
alent caloric production, Shigeru Ishikawa
estimates that for China the resource costin
terms of scarce land required for equivalent
production is 3.3 times higher for meats
than for foodgrains and 10 times higher for
vegetable 0ils.!® Thus the prospects of
solving the supply side of the equation
under the new economic policy are not
reassuring because of the scarcity of land.
Furthermore, the collective form of organi-
zation and the Chinese system of farming
are better suited for grain production. The
problem is further aggravated by vural-
urban differences in consumption. Urban
areas, according to Ishikawa's estimates,
consume 20 percent less grain per capita but
two to three times more meats and oils. If
Deng's liberalization means an end to the
coercive “send down” program and a return
to city-oriented industrialization and migra-
tion, as seems to be the case, further
demand pressure will fall on the grain-
centered Chinese agriculture.!!

Peking's new production goals in the
Ten-Year Plan {1976-85) unveiled before the
Fifth Nationai People’s Congress on February
26, 1978 are ambitious in light of China's
production record since 1952 when recovery
from 1937-49 wartime dislocations was large-
ly completed.!? Grain output is to reach 400
million tons by 1985 (43 percent above 1977
orarise of 4.5 percent a year). Gross value of
agricultural output{GVAO) is to increase 4 to
5 percent ayear between 1978 and 1985, The
grain output target would require growth
twice the 1952-77 rate and the value output
target a rate of growth 45 to 80 percent
higher than the historical average. Tho
targeted increases for grain output apparently
reflect a large increase in use of grain for
livestock feed. Although China will likely
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ing quantities, in exchange for wheat and
coarse grdin imports, it is inconceivable that
the country will import feedgrain on a scale
proportioral to Japan or Taiwan during the
Plan period. This need not rule out {in
absolute terms) large feedgrain imports from
the United States in the 1980s,

It is reasonable to suppose that the
People's Republic, because of its size and
development strategy, must depend on do-
mestic production for its basic food balance
and can turn to foreign trade for marginal
adjustments only Therefore the production
vargets for 1985 probably t.* = into account
the demand implications ot the unfolding
wage and consumption policy. In the later
sections on projections, these demand impli-
cations serve as an alternative set of
demand projections.

It has been widely renorted that several
major readjustments in prices received and
paid by farmers have been put into effect by
the government since the 1950s. These are
said to correct the longstanding imbalance
against agriculture, As such it was taken to
be an incomes policy. These assumptions
were checked by calculating the value
added ratio and per-worker figure in current
prices, deflating them by a general con-
sumer price index, and comparing them to
the constant-price magnitudes. This indi-
cated that the changes of terms of trade
made by Peking since the 1950~ apparently
did little more than to maintair ‘! : meager
incomes of the farm people in China. These
ilternative price-value calculations, which
ire being made for a study of the People's
Republic agricultural historical record, are
still tentative. However, the falling value-
added per farm worker in constant prices is
clear from Table i. The decline would be
sharper if noncurrent nonfarm-supplied
cost items, such as depreciation of tractors,
were deducted in arriving at value-added
totals.

The pragmatic appraisal by the present
leadership of the role of science, tech-
nology, and laws of economics in nation
building has beenreceived wicth widespread
approval in and outside China. The new
course is seen as foretelling the emergence
of a progressive, responsible, and stable
China with a clear understanding of the
advantages of peaceful, mutually beneficial
economic, scientific, and technological
interchange with the world community. The
road ahead, however, may be neither straight
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Table 1 —Value of agricultural nutput and value added by agriculture, 1952 to 1977

Gross Value of

value of Agricultural Output

Livestock Pro-
duced, Grain,

Adjusted Insecticides and Value Added

Soybeans, Pre-1957 Post-1957 Post-l‘)S?1 Miscellaneous Chemical Cake by b
Year  and Cotton' Coverage Coverage' Coverage' tnputs®  Fertilizers Fertilizers® Agriculture
(billion 1952 yuan}
1952 27.47 48.39 40.05 37.76 0.070 0.169 0.690 36.83
1953 27.78 49.91 41.31 38.93 0.088 0.253 0.719 37.87
1954 27.86 51.57 42.69 40.26 0.191 0.354 0.659 39.06
195% 29.82 55.54 45.97 43.54 0313 0.519 0.662 42.05
1956 31.37 58.29 48.25 45.71 0.742 0.659 0.741 43.57
1957 33.06 60.35 49.95 47.21 0.695 0.892 0.728 45.07
1958 36.32 67.27 55.68 52.86 1.148 1.041 0.761 49.91
1959 29.82 54.29 44.94 42.32 1.521 1.2:9 0.833 38.75
1960 25.72 46.11 38.17 35.76 1.890 1,197 0.595 32.08
1961 26.92 48.50 40.14 37.83 1.195 1.288 0.573 34.77
1962 29.62 53.89 44.61 42.21 1.321 1.650 0.558 38.68
1963 32.15 58.94 48.79 46.22 1.456 2211 0.511 32.04
1964 34.73 64.09 53.05 50.34 1.610 3.043 0.503 45.18
1965 36.72 66.06 56.34 53.42 1.773 3.854 0.496 47.30
1966 38.88 72.38 59.91 56.92 1.960 4.616 0.493 49.85
1967 41.07 76.75 63.53 60.49 2.165 5.206 0.505 52,61
1968 38.83 72.28 59.83 56.82 2.389 5.773 0.471 48.19
1969 39.52 73.65 60.96 57.91 2.637 6.698 0.450 48.17
1970 43.39 81.47 67 .44 54.32 2912 7.742 0.500 53.17
1971 45.55 82.81 68.54 65.27 3.215 8.928 0.573 52.55
1972 46.02 86.63 71.71 68.26 3.551 10.248 0.631 53.83
1973 46.59 9] 25 75.53 72.17 4.009 10.942 0.725 56.49
1974 49.55 93.68 77.54 74.04 4.527 11.646 0.688 57.18
1975 50.61 95.79 79.29 75.67 5.110 12.208 0.725 57.63
1976 50.71 95.99 79.45 75.77 5.768 11.895 0.653 57.45
1977 50.33 95.23 78.82 75.09 15.555 0.690 52.33

6.510

Note:  Additional notes on this table appear in Appendiy 2.
* Incluces items for which complete series have been estimated. The values of livestock products are from Appendix
1. Table 15. The valuves for grains, soybeans, and cotton are from Table 3.

b . e . . - .

These estimates were made by adjusting China iigures tosingle price scales and uniform coverage. determining the
relation<hiv between the adjusted figures and the figures in column 1. then using this relationship to obtain missing
values.

“These are the pre-1957 coverage figures multiplied by the 1957-52 link index to convert them to 1957 prices and
post-1957 coverage, then divided by a price ratio of 1.075 to convert them to 1952 prices.

d ; . ) :
These figures were calculated by subtracting the value of feed and seed from the post-1957 coverage figures.

© These figures are based on estimates in Ta-Chung Liv and Kung-Chia Yeh, The Fconomy of the Chinese Mainland:
Nationa! Income and Economic Development 1933-59 (Princeton; Princeton University Press, 1965).

These figures are the quantity series from Appendix 1, Table 12 multiplied by prices taken from Alexander Eckstein,
The National Inccme of Communist China (New York: Free Press, 1962).

* These figures were obtained by multiplying the oilcake quantity series from Appendix 1, Table 17 by a price from
Eckstein, The National Income of Communist China.

h ) . . ) .
These figures are the adjusted gross value of agricultural output minus the sum value of insecticides and other
inputs, chemical fertihzers. and rake fertilizers.

change. Derek Davies of the Hong Kong-
based Far Eustern Economic Review charac-

nor smooth. The cost of a crash, outward-
oriented modernization program may turn

out to be higher than Deng has allowed. And
the results may not meet the high expecta-
tions. Such a combination of outcomes
could again set in motion the familiar
pattern of policy reversal and leadership
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terized Deng's “New Deal” as "a gamble of
enormous proportions.”!3

There are many reasons for uncertainty
about Deng's approach, particularly in agri-
culture. The targets of the Ten-Year Plan for



1985 {until recently revised downward) are
400 million metric tons of grain and 60
million metric tons of steel. Although the
agricultural target calls for a smaller per-
centage growth, official Peking considers it
the more difficult.'? Under Mao's policy,
China was effectively shielded from com-
parison with the accomplishinents of other
countries or from competing ideas and
thoughts that might have cast doubt on the
CCP'sdesign for nation building. Considering
those circumstanees, it is not surprising that
the past accomplishments, now seen as
slow and disappointing, generated a strong
sense of pride and dignity among the Chinese
people. When the author visited China in
January 1973, after an absence of 30 years,
he found an insular, self-satisfied, proud,
and confident people. The new open policy
will call these attitudes into question. It will
bring hordes of foreign visitors and residents
and send thousands of Chinese abroad on
missions and for training. These changes
cannot but benefit China and the world in
the long term, but in the shorter term the
story may be quite different, particularly in
relation to the specific goals of Peking.
Modernization, the centerpiece of the
new policy, is in itself destabilizing, If
recklessly carried out at the expense of the
old policy of "walking on two legs,” it may
slow rather than hasten growth. Thought-
lessly implemented, it may become equated
with change for the sake of change. The
elementary fact that the technology that
makes economic sense in other countries
may not be suitable for China could be
overlcoked. This is all the more likely since
decisions to adopt technology in China are
not based on local profitability tests but
tend to be made administratively from the

center, o . _
The material-incentive component of

the new economic policy also will add to
Deng's burden. The raises in income begin-
ning in late 1977 without commensurate
increases in consumer goods supply have
increased inflationary pressure. Use of the
material incentive to induce greater produc-
tivity inevitably means increased economic
disparity in income and consumption be-
cause of the unequal capacity of people to
respond. The presence of an affluent class
and the desire to join it will weaken the
inhibitions against corruption and crimes
fostered by the egalitarianism and pervasive
social control of the recent past.

To the student of economic development,

the opening up of an insular society, the
demonstration effects, modernization, and
the play of new economic incertives are all
positive and necessary ingredients for
change and progress. Although the process
is not costless, no one has seriously argued
against it. But the Chinese leaders are
primarily interested in making China a super-
power no later than the year 2000. As Derek
Davies's assessment clearly implies, the
verdict is far from being in as to the efficacy
of the new policy in this regard. It is also
useful to remember that in a cominand
economy the question of corruption and
ossification of a massive bureaucracy looms
much larger than in more decentralized
systems. And an unresponsive, self-centered
bureaucracy can make the best-laid plans
g0 astray.

The people’s perception of the system
will be a key to the success or failure of the
new policy. Their perception in turn will
depend on the relationship of performance
to expectations. The new announced goals
for 1985 and for the end of the century, the
new openness, the "four modernization”
campaign, and the reinroduction of material
incentive all tend to raise the expectations
of the people and to lower their estimate of
China's achievernents, This may be com-
pounded by cynicism resulting from past
reversals in government policy of which
Deng Xiaoping, the twice-resurrected new
architect is a living reminder. In time,
prudence, skepticism, and formal compli-
ance (known as simulation in the Soviet
Union and Eastern Europe) could replace
enthusiasm and commitment as dominant
attitudes.

Recent Developments

Since this study was first drafted, several
major developments have occurred. To
accommodate the modernization plan, China
adopted measures never before attempted:
tourism, direct foreign investment and joint
ventures, and symbolic acts such as the
return of Coca Cola, banned since 1949. To
provide incentive for increased productivity,
plans were made to resume payment of
bonuses to workers and managers, to return
confiscated personal properties, and to
resume payment of equity earnings (or lump-
sum compensation) to former owners (or
their families) of shates in enterprises that
have been long nationalized. There also was
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a renaissance of the “one hundred flowers"
and*“democracy wall” for posters expressing
opinions. Other developments tended to
discredit or fo sicetrack the modernization
scheme and the decision to open up the
country to the West; for example, the military
incursion into Vietnam which has escalated
military demands on the budget and the
incongruous fashion show staged in Peking
by Parisian designer Pierre Cardin,

The future course of the post-AMao
Chinese leadership was still not clear in the
spring of 1979. However, events since then
suggest that Deng is proceeding with re-

newed confidence. Recent appointments of

close associates to positions of power attest
to this. More telling still is the just-announced
appointment of Rong Yiren, a 63-year-old
former Shanghai capitalist, as chéirman of
the new China International Trust and Invest-
ment Corporation, an agency that reports
directly to the State Council. Two other
former Shanghai capitalists assist as vice-
presidents, whercas industrialists  and
businessmen from Hong Kong and Macao
serve as directors. The corporation, with a
capital of 200 million yuan, has broad
authority in administering direct foreign
investment, joint ventures, and transfer of
Western technologies.!> Indications are
that the new path will bear ntany more of
Deng's marks than of Mao's.

To many observers th: Ten-Year Plan
targets for 1985 and the power goals for
2000 now seentto err on the ambitious side.
However, the power of a country depends
more on the absolute size of its modern
heavy industrial sector than on its level of
living. This suggests that the power goal for
2000 may not be beyond China's reach.

Greater awareness of China's structural
bottlenecks has forced retreat from some
Plan targets. Two of these were described in
a Peking article last summer on transpon
and energy.'® “Owing to the shortage of
electric power, about 20 per cent of the
nation's productive capacity has not been

FOOTNOTES

tapped....In communications and transpor-
tation, the capacity in some weak sectors on
the trunk railway lines can only meet 50 to
70 percent requirements; loading capacity
at the harbors is highly inadequate.”
Theodore W. Schuliz has reminded us that
these bottlenecks will reduce the avail-
ability of modern nonfarm inputs that are
critical if agriculture is to move forward at a
vigorous and sustained pace.!”

Modernization and liberalization for
agriculture need not mean an end to scarcity
it the Soviet experience is any guide.
Despite local reorganization, liberalization,
and decentralization, the major decisions
affecting agriculture are centrally con-
ceived and directed by a vast bure mieracy.
Thus the efficacy of price will depend on
decisions of central planners.

The values and goals that have served
the CCP since the framing of its First Five-
Year Plan are not likely to undergo major
changes in the years ahead. Consequently
agriculture will remadin in difficult circum-
stances. Its role will resemble that exhibited
by the familiar two-sector model of the
Lewis-Fei-Ranis type, but exacerbated by
the CCP's commitment to the " Principle of
Maximum-Speed Selective Growth under
Austerity, 18

If the material incentive provided by the
new ccononic policy is to be effective,
supplies of consumer goods must be in-
creased. Othenwise higher wages and salaries
canonly lead to inflation and the frustration
of queues and depleted ration coupon
hooks. Since much of the increase in
supplies must be filled by agriculture, it is
reassuring that the new agricultural growth
targets were both prominent and explicit in
the Partv's economic message to the Fifth
National People's Congress in February 1978,
As was suggested earlier, the 1985 targets
may be plausibly taken to indicate the food
demand implications of the new economic
policy that the new Ten-Year Plan (1976-
85) is to satisfy.

' Bergson referred to the Stalinist strategy of econonic development that was embraced by Peking's leaders. For a
fuller development of the model, see my earlier wntings: "Policy and Performance in Agriculture,” in Walter
Galenson, Ta-Chung Liu, and Alexarder Ecksiein eds.. Fconomic frends Communist China (Chicago Aldine, 1968),
pp. 459-509; “Agriculture in the Industrialization of Communist China and the Sot jet Union.” Journal of Furm
Feonomics (December 1967): 1118-34; and “Organization and Ferformance in Chinese Agriculture,” a paper
presented at the joint session of the AEA, AAEA, and ACES on the Economic Orgamization of Socialist Agriculture at
the annual meetings of Allied Social Science Associations, Dallas, Texas, December 29, 1975, pp. 1-21.
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? See Tang, “Policy and Performance in Agriculture,” pp. 459-509. For a Chinese statement on the agricultural
bottleneck, see “Second Shanghai Talk on Mao's Major Relationships,” February 25, 1977, Foreign Broadcast
Information Service, People's Republic of China: Daily Report, p. E6. Recent statements from Peking remind us how
dependent China's industrialization is on agriculture, In a special feature article in Beijing Review, June 29, 1979, p.
15 on disproportions in the national economy, Shi Zhengwen pointed out that agriculture contributes about 85
percent of the people's means of subsistence, 70 percent of the raw materials needed by the light indusiry, 40
percent of raw materials needed by all industry, and “a considerably lirge part of our financial revenue

} Tang, “Policy and Performance in Agriculture,” pp. 466-80.
'Baijl’ng Review, August 3, 1979, p. 10,

* A more radical but perhaps the best articulated version is by John G, Gurley. See his China's Economy and the Maoist
Strategy (New York: Monthly Review Press, 1976,

See Tang, “Policy and Performance in Agriculture, pp. 466-80; Tang, "Agriculture in the Industrialization”: and
Tang, “Organization and Performance.”

" For seminal writings on the Chinese policy cycle, see G, Wiiliam Skinner and Edwin A Winckler, "Compliance
Succession in Rural Communist China: A Cyclical Theory,” in A Sociologreal Reader on Complex Organizations, 2nd ed |
ed. Amitai Etzioni (New York: Holt, Rinchart and \Winston, 1969), pp. 410-38; and Alexander Eckstein, Chma's
Economic Development (Ann Athor: University ot Michigan Press, 1975), pp. 311-22 and 332-38. Eckstein's excellent
work on China is particularly sensitive to the clashes hetween planner and household, between resource
mobilization and economic efticiency (incentive) and. in his language, between the Communist Man and the
Economic Man. These clashes create policy dilemmas and policy tyveles

[ . ) S
See below for Peking's 1979 release of per Capitd mcome

® This is being followed by other income adjustments, planned or already implemented. through further wage-price
reform and reinstatement of bonus payment. Vice-Premier Yu Qinlires caled(Beping Review, June 29, 1979, p. 1ythat
the average annual wages of workers and staff in state ERECTPrISes rose from 602 yuan in 1977 10 644 yuan last year,
while peasant eollective income rose 13.7 percent. Planned increases in wages andd incomes tor 1979 are 7 billion
yuan tor urban families and 13 billion for rural tamilies (the latter amount reflecting not only an improved price
relationship but anticipated increases in farm output).

" See Shigeru I[shikawa, "China's Food and Agricuiture: A Turntng Point,” Food Policy 2 (May 1977): 94.
" Ibid.

12 . .
Pre-1937 norms suggest that in 1952, output and the stocks of the means of production were still 6 percent lower
than they would have been had the war not hampe >d development.

" See Derek Davies. “Putting People in the Picture,” Far Fastern Economic Review, July 6, 1979, p. 13. Also see his
fuller analysis in “vhina: Rebirth of the Individual,” Far Fastern Economic Review, August 17, 1979, pp. 51-6.

1 Pehing Review, October 20, 1978, p. 8.
1 Beijing Review, October 19, 1979, pp. 4-5.

o, A . .
Shi Zhengwen, " Readjusting the National Economy: Why and How”" Special Feature, Beifing Review, June 29, 1979,
po14,

17 .
Comments at a seminar on this study

"® For a theoretical exposition of the general principle of maximuim-specd development {without selectivity which
was our adaptation to fit the Chinese strategy). see John C. H. Fei and Alpha C. Chiang, “Maximum-Speed
Development Through Austerity,” and Anthony M. Tang, “Comment,” in The Theory and Design of Economic
Development, ed. Irma Adelman and Erik Thorbecke (Baltimore: The Juhns Hopkins University Press, 1966), pp. 67-
99.
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THE DATA

The input-output time series for 1952-77
are pieced together trom Chinese official
sources. Except for 1952-58, official data
exist only in widely scattered fragments.
These have been collected and pieced
together by several U.S. government agen-
cies: the Central Intelligence Agency (CIA},
the Department of Agriculture (USDA)}, and
the Department of Commerce (DOC). These
series are fully documented as to sources
and methods of estimation. A number of
China scholars have also published data
series with full documentation. Where avail-
able and appropriate these data series were
adopted (sometimes after modification) in
this study with full acknowledgment and
complete reference.

The Food and Agriculture Organization
of the United Naticns (FAO) publishes
annual estimates not supplied by Peking on
both the output and input. China scholars
agree that the FAO estimates leave muchto
be desired mainly because of lack of docu-
mentation of sources, methods of estimation,
and assumptions made. We share these
views and have in gener2l not used FAO
»stimates.

All of the time series, except those for
grain and population, are incomplete or
nonexistent. The basic work in gap filling
for the 1952-75 period was done by Thomas
R Gottschang. The basicieethodology guid-
ing data generation and analysis isrelated to
the aggregate production function and factor
productivity decomposition based on the
residual method. These techniques were
developed for the People’s Republic by the
writer in connection with earlier studies of
Chinese agriculture.!® The techniques
employed in filling information gaps ranged
from simple arbitrary, but hopefully plau-
sible, assumptions to interpolations and
extrapolations, regressions on available re-
lated series, and the Moorsteen-Kaplan
procedure (see Appendix 1, Table 14) familiar
to students of the Soviet Union. These
details and complete source documentation
appear in the notes to the tables.

The complete grain and population series
are the more controversial, because of their
importance in any empirical study of China.
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The grain series is taken from USDA figures.
It excludes soybeans and includes potatoes
in grain-equivalent weight based on a ratio
of four to one. The USDA estimates are
based on official data fragments since 1958
and the compilations of the State Statistical
Bureau for 1952-57.20 Questions recently
have arisen about whether changes have
been made on the potato-grain conversion
ratio and the treatment of soybeans in grain
output reports, Evidence seems to indicate
tnat ~hanges have taken plare, but their
timing is unknown. Field and Kilpatrick
recently recalculared a consistent “official
grain scries’ based on plausible guesses
about the dates of the changes.2! The last
word is far from being in, howeve.. In a
special statistical release on the 3Cth anni-
versary of the People’'s Republic, Peking
revealed that its recent grain output figures
includod soybeans and the grain e "uivalent
of potatoes at the old four-to-one ratio.??
The long-term output trend will be little
affected by the changes. The corrections
suggested by Field and Kilpatrick are to an
extent compensating, lowering the official
figures for the earlier years when their new
five-to-one potato-grain conversion ratio is
applied and raising the same figures for the
early vears when soybeans are included.
Thus the average compound rate of grain
output growth calculated from the USDA
series is 2.3 percent per year; the rate from
the Field-Kilpatrick (CI1A} series comesto 2.2
percent. The exponential growth curve
remains relativelv stable even though the
USDA estimates for 1976 and 1977 are
probably understated by perhaps 5 million
metric tons, It is not considered worthwhile
to recalculate the grain series and several
others related to it. However, to reduce the
effect of an understated benchmark year
figure on projections for 2000, the trend
value for 1977 has been used instead of the
“reported"grain output. (For the handling of
the newly released official data, see Table 2.)
The size of China's population, its
growth rate, and the growth deceleration
likely in the future remain major points of
contention. Of the several population
estimates available, those of John S, Aird
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Table 2— Comparison of Tang estimates and official 1979 releases

Stock items

Tractors Flow Items
Large Power Drainage Qil- Energy Gross Value
, Cultivated and 4and lrrigation Large b bedring Aquatic Chemical Consump- of Agricultyral
Source Population Land All Medium Haid Equipment Pigs Sheep Animals Grains Cotton (rops Produ.ts Insecticides Fertilizers tion Output
(million tmllion 15 horse imillion
(muthons) hectares) poner umts) harse power) tmutlions) (amlbon metric tons) (bithon yuan)
Tang 1977 )
. e . _ -
estimates 973 107 13 17 274 thi o 280 22 37 17 14 8.5 . 79
State Statis-
tcal Brirean
1977 N6 Ho 1537 0367 0577 ) 292 16t “ 243 21 40 17 03 72 36 134
1978 954 1LY} 1927 1680 1370 o 301 170 “ 305 22 16 17 5 87 40 146

the 30th Anniversans of the Tounding of the PRC Beying Review October 51979, pp 7 16

Sources  People’s Republic of Chinag, State Statistical Bureau, " Communigue of China s 1978 Natongi Economie Plan.” Benmg Review. Julv 6, 1979, pp 37-31: and Ye Jranying, “Speechan Celebration of

Notes  Thediscrepancies hetweenthe Tang estinates ot imputs and offraal statities are usually modestand otfset one another Thestack higures dre forthe end ottheyear Additional notes on th.stable

dppear m Appendin 2
* These figutes exclude Tamwan
b Grams anclude potatoes a1 one tourth ther weight and sovheans
‘ The Tang esumate mechudes domestie production plus smports The offioal tigures include onhy domestic producnion
4 The Tang estimate 15 1 1952 vuan, the otficial estinates 4, 0 n cunent yuan

s - -
These are 1952 figures the 1977 estimates are not avatlable the coverage of ol crops may not be stnetly comparable over ume.



have been selected {see notes to Appendix 1,
Table 11). Aird and some other Western
demographers may have underestimated
the efficacy of the Chinese population con-
trol measures. On the other hand, the post-
Mao relaxation policy is likely to mean some
increase in fertility rates. Labor reward in

FOOTNOTES

the collective sector of agriculture continues
1o encourzge nmore labor units per family. In
short, because the Chinese have not had a
census sir.ce 1253, Aird's medium projections
continue to be accepted. Official Peking
may be equally in the dark concerning the
country's demographic dimensions,

" Anthony AL Tang, “Policy and Performance i Agnculture,” pp. 459-509; and “Lput-Qutput Relations in the
Agriculture of Communist Ching,” i W A Dowglas Tackson Agrenan Pol ies and Problems m Communyst and Non-
Comtmumst Countnes (Seattle: University of Washmgton Press, 1971) pp. 28302

“ Sadents of China dgree that Peking does notkeep iwo sets of books: one tor the leaders and planners themselves
and another pwith intlated tipures) for external « onsumption. Oticl releases represent the government's own hest
estinates There 1s a second iy pe ot govermment release, mainly for the Chmese pubhc, whose purpose 1510 profate
numerous campagns ol femalinon end exultation ™ Cotormunately, the releases are not labeled tor disunction, and
1 akes sensttivity on the part of the tmestigator to mahke the separation

2t e
Robert Nichael Frebd and Lames A Kdpatnek, “Chinese Gram Production An Interpretation of the Data,” China

Quanterly 74 e 1978 360984

] P -
Beipng Review Octoher 51979 1 13 shows rrain output of 3045 milhon metne tons 1 1978 and 163 9 nmilhon
memetonsin 1952 The 1932 figure includes soy beans and v alues potatoes at 1y thewr nattnal weight, as s shown

in People's Republic of Chima, State Statistical Burean, 1+

nGreat Years (Peking Foregn Languages Press, 1960,

teprinted as Oceastonal Paper No 5. Programm kast Astan Stadies, Western Washington state Callege, Bellimgham,

Wash., 1974
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THE 1952-77 RECORD

Starting with an output of 154.5 million
metric tons in 1952, total grain output in the
People's Republic of China reached 270
million metric tons in 1977, an increase of
75 percent(Table 3). The average annual rate
of incicase of 2.2 percent exceeded the
average {;opuldlion growth rate of 2.1
percent.?

Gross value of agricultural output (GVAO)
rose from 40.05 billion yuan (in constant
1952 prices) 10 78.62 during 1952-77, a jump
of 97 percent or 2.9 percent per year (Table
1). Unlike other agricultures characterized
by dynamic technological and productivity
advances, growth in inputs outpaced growth
in output, rising 131 percent (Table 4). As a
consequence total factor productivity
dropped 15 percent or 0.6 percent a yedr
{(Table 5). The increase in resource use was
particularly noteworthy for inputs purchased
from outside agriculture: power equipment
and machinery, and modern current inputs
such as fuel and electric power, chemical
fertilizers, and chemicals for disease and
insect control. (Sce Tables 4 and 5 and
Appendix 1, Tables 11, 12, 14, 15, and 17.)
Modernization in this context refers not
only to the provision of inputs from the
outside that are qualitatively new and dif-
ferent from the traditional varieties, but also
the transfer of traditional agricultural activi-
ties and processes of an intermediate
character from agriculture to the outside.
Thus mechanical power not only replaced
draft animals, but the feed (or equivalent
farm output) saved became an end product
of the sector, either directly or indirectly
when used to produce livestock products.
Under the Chinese-Soviet definition of gross
output value, grain imports when embodied
in livestock product also add to gross value
of agricultural output. Recause of this double
counting, the Chinese-Soviet-type GVAO
becomes increasingly misleading if taken as
a measure of the sector's contribution to the
national economy. Part of the difference
between the higher growth rates for GVAO
and for grain output is attributable to double
counting,

This is not to minimize the critical
importance of modern nonfarm-supplied

inputs in agricultural development. Two
aspects may be noted. First, modern inputs
underpin the generation of new, low-cost
income streams in agriculture. Second. they
ease the two principal constraints operating
in agriculture—time and space as imposed
by nature—by permitting transfers of agri-
cultural activities to an industry not so
constrained.?! In other words, the final
output of the sector is the joint product of
internal and external inputs. As such the
problem does not lend itself to neat account-
ing solutions.

With this caveat in mind, the value
added by agriculture (VABA) as an indicator
of the sector's contribution to the gross
domestic product of the People’s Republic is
used. VABA, as defined here, is gross of
depreciation charges on farm machinery,
equipment, and service buildings. VABA
increased by only 42 percent as conipared
with 97 percent for GVAO, or by an annual
rate of 1.7 percent {Table 1). In net terms (not
attempted in this study), the pace of increase
in sector contribution to the Chinese national
economy would be slower still. The modest
rate of increase in agriculture's contribution
has meant a stagnant or declining value
added per worker (Table 5). Value added is
traceable to the employment of so-called
primary factors of production: labor, land,
and capital. These factors as an aggregate
rose by 62 percent during 1952-77, as
compared to a 42 percent increase in VABA,
leading to a primary {acter productivity
decline of 12 percent (Table 5).

The Chinese productivity under the CCP
was none too impressive. Nor was the
sector's capacity to generate value added.
Agriculture managed to deliver end products
in quantities large enough and rising fast
enough to meet the elemental needs of
China’s expanding population, not through
finesse, but by a massive injection of
resources, particularly those of external
origin. This record con.rasts sharply with
the agricultural productivity gains of Japan,
South Korea, and Taiwan.?

Grains as a group showed an average
annudl output growth rate of 2.3 percent
during 1952-57 compared with the GVAQO
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Table 3— Quantity and value of output of grains, soybeans, and cotton, 1952 to 1977

Potatoes Cotton

Total Grain _ Soybeans

CO;"SCJ (Grdin b ¢ d d o
Year Rice Wheat  Grains”  Fquivaleny’ Quantity Value Quantity Value (Quantity Value
{rmullion tmilion

{million (bhillion metric (billion metric  {billion

metric tonsy yuan) tons) yudn) tons) yuan}
1952 68.45 18.10 51.50 16 35 154.40  18.95 9.92 1.33 1.30 2.21
1953 71.25 18.30 50.70 16.65 156.90 19.23 9.93 1.39 1.17 1.99
1954 70.85 23.35 49.25 17.00 16045 1988 9.08 1.27 1.06 1.81
1955 78.00 2295 54.95 18.90 174,80 21.56 9.12 1.28 1.52 2.58
1956 82 45 2:4.80 53.40 21.85 182.50 2261 10.23 1.43 .44 245
1957 86.80 23.65 52.65 21.90 185.00 2281 10.04 1.41 1.64 278
1958 93.00 25.00 52 00 30.00 200,00 24.70 10.50 1.47 1.60 272
1959 79.00 24.00 41.00 21.00 165.00  20.34 1150 1.61 1.35 2.29
1960 73.00 21.00 36.00 20.00 15000 18.50 #.20 115 0.90 1.53
1961 78.00 16.00 +1.00 24.00 16200 19297 7.90 111 089 151
1962 78.00 20.00 53.00 23.00 174 00 2145 7.70 OB 1 00 170
1963 680.00 22.00 56.00 2500 143.00 2256 704 0199 1o 1.87
1964 90.00 25.00 59.00 2600 2(0.00 2466 6 94 097 1.50 2.55
1965 90.00 25.00 60.00 25.00 200.00 2466 683 .96 1 65 2 80
1966 96.00 28.00 66.00 25.00 “15.00 26.51 6.80 0.95 1 81 3.07
1967 100.00 28.00 76.30 26.00 230.00 28.36 695 097 1.94 3.29
1968 95.00 25.00 70.00 25.00 215.00  26.51 648 0.9] 1.81 3.07
1969 99.00 27 00 69.00 25.00 220.00 2713 620 OH7 1.77 3.01
1970 110.00 31.00 75.00 24.00 24000 2959 6 .90 097 2 00 340
1971 117.00 31.00 75.00 2300 246,00 30.33 7 90 114 232 377
1972 112.00 36.00 69.00 23.00 240.00 2959 8,70 121 213 3.62
1973 118.00 3500 7300 24,00 25000 3082 10.00 1 40 20 433
1974 127 50 38 00 74.50 25.00 265.00 3267 9 50 i33 2.50 424
1975 126.50 41.00 7750 25.00 27000 3329 1 00 1) 240 4 08
1976 125.50 45.00 7650 2500 27200 3354 9 00 1.260 235 30
1977 126.50 40.50 76 50 2650 270,00 3329 49.50 1.33 2.20 3.74

Sources. The 195257 tigures {or all categonies except soybeans were taken from the People’s Republic of Ching,
State Statstical Bureau, fen Great Years (Peking Foreign Languages Press, 1960); the 1958-77 figures are
from U S Department of Agneulture, Economics, Statistics, and Cooperatives Sewvice, People's Repubiic of
China Agncultural Siuatton Review of 1977 and Gutlook for 1978 (Washington, D. C - USDA. 1978). The 1952-
77 figures for sovheans are froin People’s Republic of Ching, Ministn of Agriculture, Bureau of Planning,
A Collection of Stanistical Data on Agncultural Production of China and Other Major Countnes {Peking
Agricultural Publishing House, 1958); the 1958 figures dare trom State Statistical Bureau, Ten Great Years,
the 1959 figures are (rom Jen-mn Jih-pao, January 22. 1960

Notes:  Values are in constant 1952 yuan Additional notes on this table appear i Appendiy 2

* Coarse grains inchude mitlet, corn, Kaoliang, barley. buckwheat, oats, proso-mitlet. small beans. green beans,

broad bedns, and peas.
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' Potatoes were converted at a ratio of fous metne tans of potatoes 1o one metne tn of gram

¢ Total grain does not melude soybeans

*The 1952-57 higures were caleula ed with 1952 prices developed i La-¢ hung Lin and Kung-Chua Yeh, The Feconomy
of the Chinese Mainlund National In-ome and Feonomie Development 1935-59 (Pnnceton Princeton University Press,
1965). Aggregate prices for 1958-77 were calculated as sums of the prices of each npe of gram, weighted by its
average proportion in total output botween 1951 and 1957

annual rate of increase of 2.9 percent. Rice
output increased 2.5 percent; potatoes, 1.3
percent; coarse grains, 2.3 percent; but
soybeans decreased 0.5 percent. V/heat out-
put grew 3.0 percent per year. (All growth
rates here and elsewhere in this study are
estimated from the exponential growth
function.)

Cotton production rose by 3.2 percent a
year. The highest nongrain output increase
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is registered, not surprisingly, by livestock
products, with the annual rate standing at
4.2 percent.

In the base year 1952, grain output of
154.4 million metric tons was valued at
18.95 billion yuan (in 1952 prices), and
accourted for 47.3 percent of a total GVAO
of 40.5 billion yuan.?% Livestock products
contributed 12,4 percent, soybeans, 3.3
percent, and cotton, 5.5 percent. The re-



Table 4—The aggregate input index, 1952 to 1977

Labor Sown Ared Adjusted  Land  Value of  Capital Current Aggregate

Agricultural  I[npu for [rrigation and lnpulI Farm lnpul' Input Inpu

Year LaborForce' index’  Multiple Cropping' Index' Capital®  Index index* Index
{hillion
{million) {million hectares) 1952 yuan)

1952 168.677 100.0 130.7 100.0 11.292 100.0 100 100
1953 169.940 100.7 132.6 101.5 12.024 106.5 107 102
1954 171.575 101.7 135.5 103.7 [2.166 107.7 118 105
1955 174.134 103.2 137.9 105.5 11.885 105.3 128 108
1356 176.396 {104.6 145.1 111.0 12.430 1101 161 115
1957 177.267 1051 145.0 1109 13.084 115.9 164 116
1958 178.193 1056 1427 109.2 15.532 137.5 204 124
1959 179.688 106.5 139.5 10€.7 14.014 124.1 220 125
1960 180.925 107.3 136.7 104.6 12.455 1103 235 126
1961 182.544 108 2 134.0 102.5 11.887 1053 186 18
1962 185017 109.7 136.0 1041 12 604 1o 198 122
19653 188.107 1S 138.3 105.8 14132 1251 220 128
1964 192.005 113.8 1399 107.0 15.308 135.6 244 134
1965 196,471 1165 142.2 1088 7103 151.5 271 141
1966 201 265 1193 1427 109.2 18106 1603 290 146
1967 205.476 1218 143.1 109.5 18 542 1642 306 151
1968 210.076 124.5 143.5 109.8 14 399 162.9 321 154
1969 214,946 1274 144.0 1102 14.519 1640 341 159
1970 220.702 130.8 1447 110.7 19 893 1762 367 166
1971 220.582 134 3 146.1 1.e 21 468 1490 1 S0 174
1972 232.388 137.8 146.9 1124 23.697 209 49 435 183
1973 238 274 1413 148 .4 113.5 23.280 2062 d0d 189
1974 PER NN 1447 1498 1146 25317 2242 506 199
1975 250.010 148.2 151.7 116.1 20.703 236.5 552 209
1976 253956 1517 152.6 1168 27 6OY 2450 596 219
1977 262.052 1554 153.5 1174

28 3714 2512 659 231

Notes: For all ix{(it;\(;s4 1952 100 Additional notes on thus table .Ipp(“.ll’ in A])pemli\ 2
" This column is taken from Appendiv 1, Table 11

" This index was derived by dividing the agneultural labor torce by 168 677,

“ These figures are from Appendin 1, Table 14,

* These figures are from Appendix 1. Table 14

“Includes the vabue of livestock holdings from Appendix I, Table 15, the value of poultry (value of livestock holdings
times 0.0385) and the value of machinery, estmated by multiplying total horsepower of tractors and irrigation power
equipment from Appendiv I, Table 18, by the weighted average of 1952 draft animal prices from Appendix I, Table
15.

[ . . :
This index was derived by dividing the value of farm capital by 11,292,
® This column s from Appendiv 1, Table 14

b . .
" This index 1s the weighted average of the other four input indeves in this table, The w eights are 50 percent for labor,
25 pereent for land. 10 percent for capital inputs, and 15 percent for current inputs

maining 30 percent was contributed by
vegetables, fruits, pulses, nuts, and mis-
cellancous products.”

As measured by the aggregate input
index, real resources cost (in 1952 prices)
required to generate oatput growth rose by
131 percent between 1952 and 1977 (Table
4). In production function analog, the aggre-
gate input index is also a theoretical index
of output in the absence of any technical
change (and under certain z2ssumptions
about the markets and technical properties

of the function).?¥ The CVAO index, as seen
carlier, rose by onlv 97 percent (Table 5).
Technically, there have been downward
shifts in the aggregate agricultural produc-
tion function in the Pcopie’s Republic. This
suggests the conciusion that the Chinese
output growth hdas been realized at high
resource cost, especially when compared
with other East Asian nations,

It is our helief that the command eco-
nomic system and the Chines:: development
strategy tend to undermine producer-worker
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Table 5—Factor productivity index, total and primary, and value added per worker,

1952 to 1977

Gross Value of

Total Factor

Agnculllu‘;al Output Proldl‘;cu:i(y Primary
ndex Aggregate ndex Value- Primary Factor Value
Un- . Input Un- Added lnput  Productivity Added p T
Year adjusted” Adjus(edh Index’ adjusted Adjusted index” Index index* Worker
{1452 yuan)

1952 100 100 100 100 100 100 100 100 218.3
1953 103 10} 102 101 99 102 103 99 2228
1954 106 103 105 101 98 106 104 102 227.6
1955 115 110 108 106 102 114 105 109 241.5
1956 120 113 115 104 98 118 108 109 247.0
1957 125 118 116 108 102 122 110 111 254.2
1958 139 131 24 112 106 135 113 119 280.1
1959 112 106 125 90 85 105 (RN 94 215.6
196/ 95 90 126 75 71 87 108 80 177.3
1961 100 94 s 85 80 94 107 a8 190.5
1962 1 105 122 91 86 105 109 96 2091
1963 122 115 128 95 90 114 114 100 2235
1964 132 125 134 99 93 123 118 104 2353
1965 141 133 141 100 94 129 123 104 240.7
1966 150 141 146 103 96 o5 126 107 247.7
1967 159 150 151 105 99 143 128 12 256.0
1968 149 140 154 9, 91 131 129 10 229 4
1969 152 143 159 95 90 131 131 100 224.1
1970 168 158 166 101 95 144 134 107 2409
1971 171 161 174 98 93 143 139 103 231.6
1972 179 169 183 98 92 146 144 101 2316
1973 180 178 189 100 94 153 146 105 237.1
1974 194 183 199 97 92 155 151 103 234.2
1975 198 187 209 95 89 156 [55 101 230.5
1976 198 187 219 90 85 156 159 98 224.4
1977 197 186 231 35 81 142 162 84 199.7

Note:  Additional notes on this table appear i Appendix 2.

* This index was computed from Table |.

In this <olumn, 6 percent underrecovery is assumed for 1952 This is redv.ed 1.5 percent a year until 1956.

* This column is from Table 4.

] . .
“These columns werederived by dividing the gross value of

aggregdte input indey

agricultural output index funadjusted or adjusted) by the

© This column was calculated from Table 1. The output value underlying this index is not adjusted forunderrecovery.

" This index includes land, labor, capital, and nonpurchased fertilizer. the last from Appendix 1. Table 17.

* This index was derived by dividing the value-added index by the primary input index.

h This column was derived by dividing the value added by

tfrom Table 4).

incentive, discourage cost-reducing in-
novations, distort economic signals, and
exaggerate aversions toward risk. The bureau-
cratic controls needed to insure compliance
with the central design mean irresponsive-
ness, rigidity, and delay. In the larger (power-
oriented) Communist context, decentraliza-
tion cannot be total. When attempred as a
localized partial scheme giving local 1espon-
sibility without commensurate power to
command resources or to alter mixes for
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agriculture {from Table 1) by the agricultural labor force

greater efficiency, it often destabilizes the
system. Decentralization and recentraliza-
tion and other forms of experimentation
come and go in Soviet-type economies
without notable success. This is not to say
that such a system is about to break down,
In fact, the central virtue of the system from
the standpoint of Communist leadership
values and goals is its ability to bring about
larger savings ratios than are generally
attainable in market economies and to con-



centrate resources thus mobilized for the
central purposes of the state. Given high
savings ratios, growth is going to be vigorous
despite difficulty in resource allocation and
management. [t will be especially soin high-
priority heavy industrics where output is
more standardized and workers and manage-
ment are more casily monitored. Difficulties
are much greater in consumer goods in-
dustries where the prohlems of a bureaucracy
mediating between millions of consumers
and thousands of state enterprises hecome
intractable. And the more affluent the
consumers, the greater are the difficulties
for the planners, ds quality, diversity,
assortment, and after-sales service become
increasingly more critical 2"

The planner's problems are compounded
in agriculture. The producers are more
numercus, the spatial dimension looms
large, and parameters are location-specific.
The human factor takes on singular impor-
tance at the local level. Organizational and
incentive issues require a delicate halancing
between private and collective activities,
compulsory and free marketing, and agri-
cultural and nonagricultural production.

In farming the basic clash between the
household and the planner tends to be at its
sharpest. The fact that the Chinese house-
hold has seen litile increase in income
and consumption since the 1950s does not
make the planner's task any ecasier. The
Chinese worker, in or out of agriculture,
rates low in effort compared with his East
Asian counterparts. The Chinese enterprise
manager does not perform any better. These
problems have been generally observed in
all the Marxist-socialist er.onomies modeled
after the Soviet commad system.3Y Against
this background, cavzion may be well advised
in projecting tho efficacy of China's post-
Mao policies under Deng,

The new policy, by elevating the role of
material incentives, should help on the cost
or productivity side. This has been taken
into account in making projections to the
year 2000. Itis, however, unlikely that major
breakthroughs will take place in the future
as long as the comman:l system remains in
place, which is expected.

Turning to the components of resource
cost, our estimate of effective sown acredge
adjusted for irrigation and multiple cropping
shows an annual rate of increase of 0.5
percent (Appendix 1, Table 14). The agri-
cultural labor force grew at 1.8 percent a
year, whereas farm capital (livestock and

equipment) increased at 3.8 percent annually
{(Appendix 1, Tables 11 and 16). The primary
input index rose 62 percent over the 25-year
period, or at an annual rate of 2 percent
{Table 5). Livestock inventories grew 3
percent a year, wherz2as tractors and power
irrigation equipment (in horsepower units)
showed an average annual growth of 22.8
percenteach{Appendix 1, Tables 15 and 18),
Cultivated land area is estimated at 107
million hectares for the entire period,
although some incredases may have occurred
in the first plan period. The multiple-
cropping index rose at amoderate rate o1 0.6
percent ayear, reacning 158 percentin 1977
{(Appendix 1, Table 14).

Current inputs as a whole increased by
560 percent during 1952-77, or at an annual
rate of 6.9 percent. All fertilizers (in nutrient
terms) registered an annual increase of 4.4
percent with organic fertilizer rising at 3.2
percent and chemical fertilizer at 17.2
percent. Total nutrients amounted to 31.49
million metric tons in 1977 compared 1o
10.23 million metric tons in 1952, In the
latter year they consisted of 22.99 million
metric tons of organic nutrients and 8.50
million metric tons of chemical-hased
nutrients (Appendix 1, Table 12). The 1977
application rate was 186 kilograms of total
nutrients per hectare of sown land with
chemical fertilizers accounting for only 50
Kilograms. The latter rate is low by East
Asian standards, amounting to about one-
tenth the Japanese rate of chemical fertilizer
application and one-fifth the Taiwanese
rate. Although the total nutrient application
rate is much higher by international
standards and Chinese crop yields per unit
of sown land area are roughly commensurate
with total fertilization, there is scope for
further increases in both. It is useful to
remember that there are qualitative dif-
ferences between organic and chemical
fertilizers in release and absorption proper-
ties. There is also much scope for qualitative
improvement of chemical fertilizers with
expected future decline in the relative
importance of low-quality nitrogen fertilizer
produced in small-scale rural plants using
locally available coal as the base. The payoff
will depend on concurrent development of
new high-response seed varieties.

The State Statistical Bureau {SSB) recently
published, for the first time since 1958,
statistics in a systematic compendium form.
The releases are on a limited scale and
without notes and explanations. Beijing
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Review, July 6, 1979, pages 37-41, published
SSB output data for 1977 and 978 on major
industrial and agricultural products, along
with gross value aggregates, year-end
population, and current natural rates of
increase. The issue, October 5, 1979, honor-
ing the 30th birthday of the People's
Republic carried shorter comparative statis-
tics from 1949 and 1952 data published
earlier. It also resolved the mystery about
the treatment of soybeans and the potato-
grain conversion rate in official data
fragments that filtered out of the people's
Republic during the “information blackout
period.” It is now clear that these grain
statistics included soybeans but continued
to use the four-to-one ratio in converting
potatoes into grains (contrary 1o CIA's long-
standing assumption).

A comparison ¢f these estimates with
the new official data is summarized in Table
2. Because the differences will make only
marginal changes (as discussed in the notes
to the table in Appendix 2) to the historical
growthrates, which were estimated from the
fited exponential functions, the present
estimates are kept. Also, in the interest of
completing the study for early circulation.
1978 was not inctuded in the time series. 1t
was also felt that because of the length of
the series, the historical growth rates would
be little affected by the inclusion of one
more year. [t shold be noted that insofar ds
1977 was used as the base year far the later
projections for 2000, the trend values for
1977 rather than the actuat values as esti-
mated in our series were employed as bench-
marks. Trend values for 1977 would be
virtually unchanged if the 1977 estimates
were moditied in light of the new official
releases.

With no information on stock changes,
it is difficult to estimate China's grain
consumption. The grain consumption and
stock change estimates in Table 6 are
strictly for heuristic purposes. These crude
estimates show a present Chinese strategic
food reserve of just under 50 million metric
tons, a figure roughly equivalent to total net
grain import over the period. Total grain
consumption rose 81 percent or 2.4 percent
a year between 1952 and 1977. Grain con-
sumption per capita showed only a4 negli-
gible rise, from 270 kilograms to 289
kilograms.

The estimation procedure assumes that
the planner determines consumption for the
current year on the basis of current supply
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availability (output plus net import or minus
net export) while abstracting from supply
fluctuations. Operationally, it is assumed
that the planner uses the average of the
supplies of the current year and the two
preceding years. The adjusted moying
average is centered on the year immediately
preceding. In the presence of a trend, it is
necessary o recenter it on the current year
by applying the trend factor as an adjust-
ment. The trend factor is the average long-
term grain output growth rate of 2.35
percent. [nother words, the moving average
is multiplied by 1.0235. The moving average
method is a plausible way to approximate
planner actions for consumption and thus
stocks.

The sitaple moving-average method is
applied to the 1950s when, because of the
relative food security afforded by a friendly
Soviet Union, stock operations in China
were assumed to he not for strategic buildup
hut for smoothing out supply tluctuations
only. The same assumption applies to the
carly  post-Leap years because of the
country’s inability to mount da reserve stock.
program during the food crisis tollowing the
Great Leap Forward, However, because of
the large percentage increase in current
supplies in those years, estimated stock
changes resulted in some accumulations.
Beginning with 1965 an annual set-aside of
0.5 percent of the current supply is assumed
forthe reserve stock buildup. The calculation
involves multiplying the moving average
adjusted for the trend by a factor of 0.995
(Table 6). This procedure yields an aceumu-
lated strategic reserve of 48 million metric
tons by 1977, which is consistent with the
40 million metric ton figure tor the mid-
1970s announced by Zhou Enlai on severdl
occasions. The long-term target stated by Li
Niannian is a reserve of 80 million metric
tons

Gauging Household Income
Growth Rise Through GVAO
Estimates, 1952-77

Although the procedure may raise more
questions than it answers, it is tempting 1o
estimate the probable magnitude of the
historical rise in real per capita income in
the hands of the Chinese household.

Evidence abounds suggesting that the
income growth that filtered down to the



Table 6—Estimated consumption of grains, excluding soybeans, 1952 to 1977

Estimated

Current Estimated Consumptlonh Nsat%g;:al

vear Output Exports Imports Supply’ Total Per Capita® Change’

{million

{million metric tons) (kilograms) metric tons)

1952 154.40 0.65 153.7 153.7 27u 0.0
1953 156.90 0.76 156.1 156.1 268 00
1954 160.45 0.88 159.6 159.6 268 0.0
1955 174.80 1.13 173.7 166.9 274 +6.8
1956 182.50 1.18 181.3 175.5 281 +5.8
1957 185.00 I.15 183.8 183.8 287 0.0
1958 200.00 1.16 198.8 1924 294 +6.4
1955 165.00 1.17 163.8 173.8 260 -10.0
1960 150.00 1.18 A 148.8 157.8 231 -9.0
1961 162.00 0.37 6.2 167.8 163.9 236 +3.9
1962 174.00 0.56 5.3 178.7 169.0 240 +9.7
1963 183.00 0.66 5.7 188.0 182.4 254 +5.6
1964 200.00 0.7 6.8 206.1 195.4 266 +10.7
1965 200.00 0.70 5.7 205.0 203.4 271 +1.6
1966 215.00 0.87 5.6 219.7 214.1 279 +5.6
1967 230.00 0.68 4.1 233.4 223.4 285 +10.0
1968 215.00 0.74 4.4 218.7 228.1 284 -9.4
1969 220.00 0.80 3.9 223.1 229.2 279 -6.1
1970 240.00 0.86 4.6 243.7 232.7 277 +11.0
1971 246.00 092 3.1 248.2 2427 282 +5.5
1972 240.00 0.90 4.6 243.7 249.6 284 ~5.9
1973 250.00 2.14 7.6 2555 2536 282 +1.9
1974 265.00 1.98 6.8 269.8 261.1 285 +8.7
1975 270.00 1.44 3.5 272.1 270.7 290 +1.4
1976 272.00 090 2.1 273.2 276.7 291 -3.5
1977 270.00 0.70 6.9 276.2 278.8 289 -2.6
Total 25.18 86.9 +48.1

Sources: The grain outpul figures are from Table 3. The 1952-57 grain export figures a-e from Nai-Ruenn Chen.
Chinese Economic Statistics: A Handbook for Muinland China {Chicago: Aldine, 1967); the 1958-59 figures are
interpolations; the 1960-67 figures were pieced together from USDA sources by Feng-Hwa Ma in The
Foreign Trade of Mainland China(Chicago: Aldine. 1971), p. 23; the 1968-70 figures are iinear interpolations;
and the 1971-77 figures are from U. S. Department of Agriculture, Economics, Statistics, and
Cooperatives Service, Peuple's Republic of China Agricultural Situation: Review of 1977 and Outlook for 1978
(Washington, D. C.: USDA. 1978), p. 23, and U. S. Central Intelligence Agency, Office of Economic
Research, “China: Agriculture in 1978, ER79-10206, Washington, D. C., April 1979, p. 6. Grain import
figures for 1961-70 were assembled from various CIA studies and Alexander Eckstein, China's Economic
Revolution (Cambridge: Cambridge University Press, 1977); the 1970-77 figures are from the same sources

as the grain export figures for the period.

Note: Additional notes on this table appear in Appendix 2.
* These figures are the difference between exports and imports added to output. They represent total domestic

availability without regard to changes in stocks.

® The 1952-64 figures are averages of cument supply. The 1965-77 figures take stock changes into account,
“ These figures are the resul(s of dividing total estimated consumption by the population estimates from Appendix 1,

Table 16.

d : o . :
These figures a-e the difference between current supply and estimated total consumption.

households has been a small part of the
total annual gain in national production.
There have been virtually no pay raises in
China since the 1950s, and meager improve-
ment of the observable general level of
living attests to that. Household income
gains that have been realized were largely
the result of fuller employment and in-

creased labor force participation.

As already suggested, if household in-
come gains had kept pace with real GDP
growth and food had not been rationed, a 5
percent Chinece annual GNP growth would
have generated an annual increase of some
4.4 percent in total food consumption. The
latter figure (a d/d) is the sum of population
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growth rate (a p/p 2.1 percent) and per
capita GNP growth(a y/y 2.9 percent) times
the income elasticity of demand for food
(plausibly ¢  0.08 for China). Food pro-
duction and consumption did not rise hy 4.4
percent per year in China. Rationing, which
lowered income clasticity by denying its full
expression, and the partial filtering down of
the GNP gains explain how the People's
Republic has been able to get by with an
overall agricultural output growth of only
2.9 percent a year.

Witha d/d - 2.9 percent as given by the
historical average rate ol growth of GVAO,
A p/p - 2.0 pereent and ¢ put at 0.6 to reflect
food market restrictions, the magmtude of
Ay/y can beintferred, i these terms Chinese
household incomes {or technically, per capita
disposable income, which is the same as
personal income in China) by inference
have risen at a rate of 1.33 percent a year
doring 1952-77.

Chen Muchua, one of China's Vice-
Premiers, in a major policy article in the
People’s Daily (August 11, 1979, page 2), on
“four modernizations,” elaborated on the
country’s retardation agdinst an unusual
backdrop of comparative incomes drawn
from the United States and Japan. He high-
lighted the need for modernization, He used
the figure U.S. $139 (in current prices pre-
sumably) as the 1676 “national income per

FOOTNOTES

capita.” This was compared with $7,028 for
the United States and $4,193 for Japan, It is
reasonable to snppose that the Vice- Premier
had made ise of comparable statistics for
consistent international comparisons. In
these terms, it would seem clear from the
magnitude of the US. and Japanese per
capita figures cited in the article that
“national income” referred 1o personal in-
come,

Vice-Premier Chen also gave per-capita
incomes for some earlier years, all in 1 .3,
doHars. Without usable Chinese price in-
dexes, it is difficult to obtain growth rates
from them. Taking the year 1965 to mark off
the period to 1976 and using the lowest rate
of consumer price increase among the
socialist countries (that is the Soviet Union's
16 percentincrease over the period) to apply
to China, Chen's 1965 per capita figure of
$78, translated into 195 (1965) yuan or 226
(1976) yuan. The 1976 per capita income of
$139 converts 1o 268 (1976) yuan using the
same source for the exchange rate, An
increase from 226 yuan 1o 268 over 11 years
yiclds an average rate of growth of 1.5
percent compared to the 1.33 percent inferred
above from food consumption estimates.
The comparison supports the study’s esti-
mates of agricultural output, income, and
demand in the People's Republic during the
historical period under review.3!

3 S ;
Average growth rates presented in this study are all compounded rates estimated from the standard exponential
function in natural logarithmic transformation fitted to the time series shown in the tables above. The population

series by Aird is n Appendix 1, Table 16.

o - . -
Foratascimatingdiscussion of the difterences between agriculture and industry, see Nicholas Genrgescu- Roegen,

“Process in Farming Versus Process in Manutactung” i Feonomie Problems of Agncuiture i Industrial Socteties
Proceedings of the International Foonomie Association, Rome, 1965, Ugo Paprand Charles NunnLowdon: Macmillan,
1969), pp. 497-328

2 Yor empirical evidence on productivity growth in these countries, see Vernon W, Ruttan anid Yujito Hayami, eds.,
Agricultural Growth i Japan, Turwan Koreq and the Philippines (Honoluluw University of Hawan Press, 1979); and
Anthony M. Tang, “Research and Education m Japanese Agricultural Development,” Riron Aetzar Gaku [FEconomie
Studies Quarterly] February 1963, pp. 27-41, May 1963, pp 91-99

“1rom Table 1 The table presents two GVAO estumates based upon ditferent defimuons ot agricaltural output. The
detinttion used for the pre-1957 figures 15 broader and meludes the value of tishen, processing, and side-
occupation activities in the countny side. Fora precise defimtion, see Appendin 2. Table 1 The detintion used tor the
post-1957 tigures, standdrd in current usage, comes close o what 1s generally understood to cover agriculiural
production The GVAO reference in the text above uses the post-1957 defimton.

n . -
Growth rates i this section are caleulated from Tables 1, 3. anl 15
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For 11w.e whe feel uncomfortable with the production function analog Lecause of the difficulties with the
yequirea assurnptions in the Chinese context, the straightforward quantity index approach might be preferred. The
productivity analysis in this study stands in either case.

¥ The literature vn the strong and weak points of the Soviet-type command economies is vast. A good, concise
introduction is Robert \V. Campbell's fhe Soviet-type Fconomues Performance und Evolution, 3rd ed. (Boston: Houghton-
Mifflin, 1974). For an authoritative summany on conditions tending to reduce efficiency of centralized planning, see
Bela Balassa, " Proposals [or Economic Planning in Portugal,” Feonomia 43 (May 1976): 117-24. Balassa discusses the
neud for simple, overriding goals for effective centralized plantung and the difficulties created by rising affluence,
W increasing sophistication of the economy, and by the mixture of ownership and control of the means of
production as is found in Chinese agriculture {pp. 119-23).

W Balassa's recent work ("Proposals ‘or Economic Planning”) sheds considerable tight, consistent with this

generalization, on comparative growte performance between socialiet and nonsocialist economies classified by
level of development.

n passing we note that against a per capita personal income 0f $139, the CIA estimate of Chinese GNP percapitaof
$379 (U.S. Central Intelligence Agency, “"Handbook of Ecanomic Statistics, 1979,” ER79-10274, Washington, D.C.,
August 1979, pp. 22 and 50) for 1976 is too high even for a country whose overriding concern is gronth. A Chinese
private consumption ratio of ubout 37 percent is clearly too low when compered with the Sovietratio of 56 percent in
1976 (CIA, “Handbook,” 1979, p. 62), even though the latter includes government outlays for education and health.
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THE PROJECTIONS

Hua Guofeng, in unveiling the new
1976-85 Ten-Year Plan, gave the following
specific targets: population growth to be
lowered to lessthan | percent a year in three
years, grain output to increase 48.0 percent
between 1977 and 1985, or at an average rate
of 4.5 percent a year; gross value of agricul-
tural output to grow at 4 to 5 percent a year;
increased wages to be awarded step by step;
and consumption of nonstaple foods to be
stepped up.

By adopting an average population
growth rate of | percent, an income elastic-
ity of demand for food of 0.8 percent, and a
growthrate ot'4.5 percent for all agricultural
output, one can determine the rate of
increase of real per capita disposable (or
personal) income implied by the Plan. The
scenario envisions the Chinese achieving
food balance without significant internal
constraints on food consumption so that
income elasticities will operate. By means of
the ordinary time-rate relative change equa-
tion derived from a standard log-linear
demand function, we have the following
relationship:

ad - AP 4 e Ay
d P Y

where theratios referrespectively tothe rate
of demand increase per year, population
growth rate per year, and per capita (dis-
posable) income growth per year. The
coefficient e stands for income elasticity of
demand for all food taken collectively.
Solving for the unknown income growth
rate, implicit in the Plan targets under the
assumed scenario ay/y yields 4.4 percent
[(4.5 percent - 1.0 percent) - 0.8]. This rate is
compared to the historical rate of house-
hold income rise, crudely estimated in the
preceding section at 1.3 percent for 1952-
77.

Aggregate Demand Projections

In the following projections, future
increases of 4 percent per year in real per
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capita disposable income are to be the
highest level consistent with the new
income-consumption policy. A higher fig-
ure would be difficult to reconcile with the
development strategy discussed earlier,
especially if the overall GNP growth rate is
taken to be around 6 percent per year.

For all scenarios presented in Table 7,
stable relative price structure is assumed.
The high estimates presume unsuccessful
population control, a relatively relaxed
income-consumption policy for the people
{against an implicitly assumed overall GNP
growth rate of about 6 percent a year), and
an average income elasticity (0.8) that
assumes gradual relaxation of market restric-
tions. Gradual relaxation would raise e
beyond what it would be if ay/y alone were
operative. It is recognized that e falls as
households enjoy long-term income im-
provement. In other words, the constant
elasticity consumption function employed
shifts as development proceeds. The assumed
value of e is thus an average for the period.

The low projection assumes effective
population control, a nominal income-
consumption improvement policy for the
masses, and continued tight rationing of
basic foods as well as queuing. To stretch
the raw farm supply, special effort will be
made to absorb the“food yuan” in the hands
of relatively affluent households by in-
flating the value added through fancy
packaging, canning, and labor service em-
bodied in processing and food service. The
government also resorts to high-priced
nonagricultural consumer goods to help
soak up the consumers' purchasing power
and to hold disincentive for work in check.
Such developments are likely in any future
scenario, but would be accentuated if
austerity is the official posture.

The medium or probable projections
assume an intermediate scenario. The
present trend toward more moderate, prag-
matic economic policies and programs
would continue. For these policies to
produce planned growth in productivity and
output, an annual 2.5 percent increase in
household income accompanied by freer
expenditures on food would be required.



Table 7—Projections of demand for all agricultural output, 1977 to 2000

Percent Increase in
Demand for GVAO

{ad/d)

Total for Pro]ec!ed‘I

Projections AP/p  Ay/y e Per Year Period GVAO 2000
{billion

{percent) {percent) 1952 yuan)
High 2.0 4.0 0.8 5.2 221 257.4
Low 1.0 1.5 0.4 1.6 46 1171
Probabile 1.5 25 0.6 3.0 97 158.0

Note:  GVAQ stands for gross value of agriculturel output.

* Projections obtained by multiplying the 1977 GVAO trerd value (80.2 billion yuan) by one plus the percent increase

from 1977 to 2000.

This points to an income elasticity of 0.6.
Moderate policies would bring less social
control. They would mean more housing,
shortage of which has been a key restraint
on family formation. Meanwhile rural eco-
nomics would still favor large families with
many labor units. In short, this projection
assumes a population growth rate of 1.5
percent a year, placing it higher than that of
Peking's planners. The medium projections
place the annual demand increase for all
agricultural output at 3 percent, compared
with 5.2 and 1.6 percent for high and low
projections.

The grain demand projections distinguish
between direct demand for foodgrains and
indirect demand for feedgrains. From this
perspective, the loss in calories that results
when grains are converted into meats ana
other livestock products becomes an im-
portant consideration. Recent Chinese
estimates put the output value of animal
husbandry at 13.9 percent of “total agri-
cultural production valve.”32 This figure is
close to the study's estimates, which for
1977 place the value of livestock product at
11.97 billion yuan, about 15 percent of the
gross value of agricultural output. Shigeru
Ishikawa states that livestock production
requires 4.3 times as much land as produc-
tion of an equivalent amount of grains, 33
This is in line with commonly accepted
calorie-equivalent grain-meat conversion
rates of two to one for pou:try, four to one
for pork, and six to one for beef. China will
continue to rely heavily on field and house-
hold wastes as a feed supplement, but
future ircremental meat production will
have to rely increasingly on grains,

The medium projections of Table 8 are
considered the more probable magnitudes

for 2000. Dircct demand for foodgrains is
projected torise slowly at 2.1 percent a year,
but indirect demand for feedgrains is ex-
pected to grow at more than three times that
rate. Such a growth rate, 6.5 percent, wouid
be in line with the experiences of Japan and
Taiwan (see Table &, footnote c). The
increase in indirect demand derived from
the high-income elasticity of livestock prod-
uct demand helps explain the grain import
explosion of Japan and Taiwan, which
occurred as income levels soarad, domestic
grain output rose, and the Engel curves for
(direct) grains leveled off and then fell. The
future indirect demand estimated here takes
into account future displacement of work
animals by machines in addition to popula-
tion growth, income change, and other
standard factors.

Ali graindemand is projected to increase
at 3 percent a vear. Total demand over the
23-year period is expected to grow 97 per-
cent to 538 million metric tons. I the
benchmark year 1977, domestic grain output
(trend value) was 273 million metric tons
and totai grain consumption 278.8 million
metric tons.34

Aggregate Supply Projections

One of the main resource provisions of
the Ten-Year Plan for agriculture appears to
be to increase chemical fertilizer output in
1980 by 58 percent over 1977.35 This is
slightly higher than the historical annual
growth of 18 percent. The Plan also men-
tions a goal of one “large chemical fertilizer
plant” in eaci province by 1985, and
continved encouragement for construction

35



9¢

Table 8—Projections of direct and indirect grain demand, 1977 to 2000

Projected Ad/d

Income Elasticity” Per Year .
Total Total Grain
Direct Indirect All N Direct Indirect All fncrease Demang in
Projections AP/p A7 Demand Demand Demand Demand Demand Demand For Period" 2000
(million
meltric
{percent) {percent) {percent) tons)
High 2.0 1.0 0.30 25 0.74 3.2 12.0 4.96 204 831
Low 1.0 1.5 0.20 1.0 0.36 13 3.5 1.54 42 368
Medium 1.5 2.5 0.25 2.0 0.60 2.1 6.5 3.00 97 538

Noter  Additional notes on this table appear in Appendix 2.

* Estimated ironme elasticities ¢ demand for grain are averages for the period. They are considered plausible for China in relation 10 international statistical estimates. Trey are
also more or Jess consistent with the elasticity estimates for China of the Food and Agriculture Organization of the United Nations.

These figures are weighted averages of direct (0.8) and indircect (0.2) demand. Indirect demand is derived from consumer demand for livestock products.
‘ The total increase was calculated by compounding the vearly rates of increase (rj of all demand over the 23-year period using this formula: {1-n25 -],

 This column was calculated by multiplying the 1977 trend value for grainoutput ({273 million metric tons, excluding sovbeans) by one plus the rates of increases of all demand in
decimal form.



of local plants. The general thrust suggests
probable continuation of the 1952-77
annual expansion rate of 7 percent for all
current inputs {from Appendix I, Table 12).
In this study the 7 percent figure is used for
the remainder of the century.

Another major provision deals with
achieving 85 percent “basic mechanization”
by 1985; improving quality; promoting
standardization of parts; doubling some
machine numbers in eight years; raising the
utilization rate of available machines to
over 80 percent; and reducing by 20 percent
the price of farm machines by 1980. Perhaps
the most meaningful single target is the
planned increase of gasoline allocation to
agriculture of 1.2 times {or a yearly increase
of 10.4 percent) between 1977 and 1985.
Taking this as an indication of total mechani-
zation, a farm capital growth rate for 1977-
2000 of 6 percent was projected.

This takes into account the slower-— hut
higher than the historical-—growth of the
other main capital component, livestock.
The Plan gives prominent mention to setting
up mechanized and semimechanized live-
stock farms and to increasing nonstaple
food consumption. Household raising of
pigs. long the mainstay of China's livestock
program, is not given much attention,
Emphasis seems to be on “commercial-
type” animal husbandry that is also
consistent with limited possibilities for
further expansion of household livestock-
raising hased on household and field wastes
and with the inordinately large planned
grain output target. The 1952-77 average
annual growth rates are 23 percent for farm
machinery and 3 percent for livestock
holdings. Because the 1952-57 weights were
highly skewed against machinery, the over-
all farm capital growth rate was 4 percent
per year (Table 4 and Appendix 1, Tables 15
and 18). Our 6 percent for projected capital
growth rate indicates the increased emphasis
on mechanization.

Another aim of the Plan is to bring
population growth down to less than |
percent in three years. As noted earlier, this
study projects a 1.5 percent growth rate. But
lower growth rates for farm population and
farm labor force are plausible, especially
under the new moderate policy that implies
freer future rural-urban migration. There-
fore, this report adopts a 1 percent annual
growth rate for farm labor force for 1977-
2000, compared with the historical rate of
1.8 percent (from Appendix 1, Table 11).

The Plan also calls for enough farmland
capital construction to provide every 15
members of the rural population with one
hectare of farmland “guaranteed" to pro-
duce stable high yields irrespective of the
weather. This involves nearly half of the
country’s total acreage. The scheme is to be
backed by state-hudgeted investment for
capital construction for the next 8 years
equal to the total for the past 28. There are
also provisions for large-scale development
of grassland and opening up of 13 million
hectares of wasteland for cultivation in the
Northeast and Northwest by 1985. A more
determined drive toward mechanization for
relaxing labor-time bottlenecks in peak
seasons may be expected to raise the utiliza-
tion rate of land under cultivation. This
study uses 0.9 percent (almost twice the
historical rate) for annual increase in
effective (sowr) land area (from Appendix I,
Table 14).

In making alternative sets of supply
projections, it is assumed *that the equal
growth targets for GVAO and total grains,
increasing shares of which will be used as
feed, will be achieved though not necessarily
reaching planned rates of 4.5 percent a
year.

Itis also expected that the annual rate of
increase for each of the four input cate-
gories for 1977-2050 essentially will be as
subjectively inferred from the Plan and as
adopted. For low supply projections, the
total factor productivity index (TFPI) is
assumed to continue to decline at its 1952-
77 rate of 0.65 percent per year. For medium
-or probable projecticns, an annual increase
of +0.5 percent per vear is used. For the high
projections, the implications of the Plan are
accepted, recognizing that the contents of
the Plan are still a matter of conjecture. In
other words, it is supposed that factor
productivity will rise markecly so that the
input-output relationship will come out as
planned. This was done as follows:

Planuea
GVAQ
(1985/1977)
L.abor
1.48 = TFPl (0.5 x 1.018 + 0.25
Land Capital

x 1.0098 + 0.1 - [.068

Current Inputs
+0.15 x 1.078).
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The sum of the terms inside the hrackets
is the aggregate input index (Allwith 1977 =
100 percent) for 1985. The weights are the
factor income share weights used elsewhere
in developing the Chinese historical series 36
The rates of input increases adopted earlier
appear as 1 + (the rate) compoundert over
ecight years to produce the component input
index for 1985 (1977 - 100 percent). This
sum comes to 1.228. TFPI (1.48/1.228) is
thus 1.2; that is, the 1985 total factor
productivity needs to be 20 percent highe
thanin 1977 if the 1985 outputtargetisto he
achieved on the basis of what we inferred 1o
be planned resource commitments. The
annualincrease in TFPl adopted for the high
projections is thus 2.3 percent.

For the high aggregate supply projec-
tions for 2000, the annual rates of increase
for each of the four categories of inputs are
those worked out for the shorter Ten-Year
Plan period. The TFPLimproves at 2.3 percent
a year. The tow awl the medium (or probable)
differ from each othi»r and from the high
only by the annual change in TFPL: 0.5
percent (the 1952-77 rate rounded upward
from 0.65 percent) for low projections and
-0.5 percent for medium projections. The
latter rate is purely judgmental. However, it

is consistent with the Sovietl experience in
which total factor productivity changed
from declines .n the 1930s to moderate
gains in the post-Stalin period. It is also
consistentwith China's move torelax restric-
tions on income and consumption for the
farm households. Considerations discussed
in Chapter 2 discourage the adoption of
higher TFPI grow:th rates for the probable
projections,

The aggregate supply projections are
preseaied i tahle 90 TH o mednun projec-
tions anticipate a 92 percent increase in
grain output between 1977 and 2000, 10 a
total of 524 million metric tons. The annual
rate of increase is 2.9 percent. GVAO s
expected to reach 154 billion yuan in 2000
as compared to the 1977 wend value of
80.15 billion (all in 1952 prices). Further
comment on supply projections appears in
the consolidated demand and supply ana-
lysis below. If a reader wishes to infer stock
and consumption changes from the consoli-
dated statement, it 1s useful to recall Li
NXiannian's announced long-term reserve
stock rarget of 80 million metric tons and
compare it to the estimated reserve of about
50 million metric tons in 1977 (Table 6).

Table 9—Domestic supply projections to 2000

Projected Indeves
(1977 ~ 100 perceny

Total Factor Aggregate Projected Projected Gross
Praductivity Input Output Grain Value of
Projections lndex! Indey” Index! Output” Agricultural Output”
tnulhion metrie (lhon 1952
{percent) tons) \Vidny
High 168 7 1725 287 TH5 230
Low 89.1 1725 154 420 123
Medium 121 1725 a2 504 154
Note. For the indexes, 1977 - 100

" The total factor productivity mdex tor high projections was obtamed by compoundig the annual rate of
productivity mereese of 2 3 percent, asinterred trom the 1976-85 Ten-Yea Plan, over the 234 eat tuture penod  For
low projections, the compounding was based on the historical rate of aneual productiviny dectine of (0.5 percent.
Medium projections assume a modest annual rate of productivity increase of 0.5 percent as discussed and adopted

in the text,

b

A common iuden as mterred tronthe Ten Yeaw Plan apphes toall thiee sets of projectiions The aggiegate annual
increase of 2.4 percent was tust colonlated as the veegghted average ot the tollow g annual tates ot increase lahon, |
percent; land, 0.9 percent, capital, b percent, ind canrent mputs, T percent This agperegate tate s then campounded

to the year 2000 to obtain the above mdey

“These tigures were derive d by multiphing the total factor productnoaty imdexcon 2000 by the aggregate imput imdes

for 2000

[ - ax
Y These figures were derned by mudtiplving the outpat imdex by the 1977 tend ontp 10273 withon metne tons)

" These figures were derved by mulbuphy mg the ontput mdes by the 1977 tend gross value ol agncaltunal outpnt

(80.15 billion yuany
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FOOTNOTES

? 5ee Ching Hua, “How to Speed Up China's Agricultural Development,” Peking Review, October 1978, p, 12,
¥ Ishikawa, “China's Food and Agriculture.”

% See Table 8 for projections based on alternative consumption and output benchmarks. The differences among
alternative projections are small.

* Some of the details below are from Ching Hua, "How to Speed up China's Agriculture,” pp. 8-12. The article
anempted to tlesh out the Plan's blueprint.

T . .
For seurces and methods, see notes to Tables 1, 4, and 5.
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6

SUPPLY AND DEMAND PROJECTIONS CONSOLIDATED

Considering their rather tenuous base,
the projections for supply and demand are
remarkably close. The high estimates pro-
duce a projected demand in 2000 for
agricultural products (GVAO) of 257 billion
yuan (in 1952 prices), compared to 230
billion yuan for the projected aggregate
gross output (Tables 7 and 9). For reasons
stated earlier, we do not regard this scenario
as probable because it would involve a
dramatic swing toward social and political
liberalization and toward market economics,
The low estimates, which assume a return to
Maoist policy, would yield a projected de-
mand for GVAO of 117 billion yuan and a
supply of 123 billion yuan. This scenario
also is considered unlikely in light of the
policies of the post-Maa leadership.

The medium projections are near equi-
librium. If the present regime continues on
its moderate and pragmatic course without
abandoning the command system and the
fundamental development strategy, this is
the most plausible scenario for the future. It
would be likely to bring some improvement
in economic performance in agriculiure hut
no breakthroughs. The projected GVAO de-
mand for 2000 is 158 billion ynan, only 4
hillion yuan or 2 percent over the projected
aggregate supply. Such a gap could be easily

met by net grain imports not much larger
than the current level of food imports,

A rough balance between supply and
demand also is projected for grains. The
medium projections call for total direct and
indirect demand for grains to reach 538
million metric tons in 2000, compared with
total grain output (soybeans excluded and
potatoes included at a four-to-one weight
ratio) of 524 million metric tons. The deficit
of 14 million metric tons would be only
about double the current net grain import
tonnage and clearly manageable.

The low projections would produce a
surplus of 32 million metric tons and the
high projections a deficit of 46 million
metric tons,

Table 10 presents the 1952-77 rates of
supply increase based on exponential growth
trends fitted to the cstimated data. The
supply projections are obtained by simple
mechanical extension of the trends to 2000.
For demand projections, 1.5 percent for
annual population increase and 2.5 percent
for annual per capita disposable income
growth was used. Income elasticities for
commoditics are from FAQ's recent estimates
on the People’s Republic (Sth run, April 15,
1978). The 1985 and 1290 elasticities were
averaged to obtain0.195 for wheat, 0.265 for

Table 10— Commodity trends and projections by trend extrapolation, to 2000

Supply Projections

Demand Projections

Trend Rate

Per Year Index

Annual Index

Commodity 1952-77 (1952 - 100) Amount Increase (1977 100} Amount’
(million {million
metric metric
(percent) tons) {percent) tons)
All grains 2.35 304 471 3.00" 197" 538"
Rice 2.47 322 221 2.16 163 205
Wheat 3.00 413 75 1.98 157 74
Coarse grains 2.28 295 152 2.00 158 120
Tubers 1.30 186 30 1.25 133 35
Pulses 0.04 98 11 1.97 157 19

* These figures were calculated by multiply. g the index in the preceding column by 1977 output adjusted for

cxporns or imp()r(s‘

b ) ) . . .
These figures were taken from medium estimates in Table 8.

40



rice, 0.200 for coarse grains {corn, millet,
sorghum), 0.100 for tubers, and 0.19 for
pulses. Such mechanically extrapolated
values have little intrinsic worth; they are
presented without comment for possible
inclusion in IFPRI's global projections.

A study on the scale attempted here
obviously cannot answer adequately many
questions that will affect development of
Chinese agriculture. What is the state of
Chinese research in plant and animal
breeding? How effective are the personnel,
organization, and structure for research and
development? What are the water prospects
in northern China where moisture is a
chronic limiting factor? How do we evaluate
the massive scheme to channel the waters of
the Yangtse northward? Can the projected 7
percent annual increase in current inputs be
realized? Are there enough fertilizer piants
in place and in process to meet the implicit
chemical fertilizer requirement? How about
energy and transport? How are the rice
transplanters coming along? How are the
water control and farmland capital con-
struction programs going to fare? What are
the prospects for fertility raies dipping
below | percent? The list could be extended
indefinitely.

Although the answers to such specific
questions are most important to the future,
an understanding of the larger picture may
be just as useful for long-term forecasting of
critical national aggregates. The problem is
similar to the distinction between partial
and general equilibrium analysis. To study
details in isolation is one thing, to evaluate
the whole inwhich all parts interact is quite
another.

There is no better summarizer of the
whole than the historical record. The
Chinese agricultural record for 1952-77 has
heen documented more completely in this
study than ever before. For the first time
there is a reasonably complete quantitative
record of contemporary Chinese agriculture,
That record shows that Chinese agriculture
has been able to meet the essential food
needs of the Chinese population, nearly
one-fourth of mankind, whose annual in-
crement almost equals the entire popttlation
of Canada, but at a high cost in resources.
The historical record is undoubtedly useful
for making projections for the People's
Republic because the post- Mao leadership
is expected to retain the command cco-
noniic system and the principles of nation
building that the CCP introduced with the

First Five-Year Plan. The projections in this
study rest on that historical record modified
by the implications of the moderate post-
Mao policy direction, Some clements of the
latter are drawn from the general outline of
the new Ten-Year Plan, 1976-85. The pro-
jections are hased mainly on broad sweeps
and tendencies rather than on specifics and
details,

Theodore W. Schulwz is noted for his
special feel for what matters, In a capsule
form, his message over the years has read:
give the farmer the world over new profitable
production possibilities and sufficient in-
centive, and he will turn sand into gold. The
large and growing dispacities in income and
productivity in world agriculture he attri-
butes not so much to unequal resource
endowment as to technological disequilibria
among nations. China is a victim of the
latter. It has much to gain from a vast
technological hacklog. All backward, low-
income agricultures do. But to utilize it a
national government must get on with
waptive rescarch and development, invest-
ment in the human agent, and provision of
an environment conducive to producer
incentive. The problem of control versus
incentive comes to the forefront. In China,
with its 150 million households in agri-
culture, 5 million production teams, 500,000
brigades, and 50.000 communes, details
have to take care of themselves if Peking is
10 manage.

This projection study is conditioned by
the larger picture. The historical record
shows that Chinese agricultural productivity
has been declining even though rapidly
increasing quantities of moderninputs have
been injected since the early 1960s. 1n this
connection, two problems related to the
command system should be noted. The first
is the difficulty of central planners in coping
with dynamic changes in  comparative
advantage among regions. This has been
compounded by transport bottlenecks. Dur-
ing the latter years of Mao's rule, extreme
emphasis on self-reliance required localities
to further reduce the limited specialization
that remained. The Chinese cropping pattern
became increasingly different from what it
was when  commercial orientation  was
stronger under private farming. The second
problem concerns the inflexibility of the
boundaries of the collective farms and the
government-enforced immobility of farm
labor in China. The combination causes
unsound resource allocation. As the more
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prosperous farms and farm areas forge
ahead, thanks to accumulation and through
it technical advancement, the poor ones fall
further behind, and the twin probiems of
resource misallocation and weak income
distribution worsen. The principle of self-
reliance applied to resource supply and
employment creation compounds the prob-
lem. Transfer of accounting and income
distribution from the commune to the team,
although conducive to greater incentive on
the lower collective level, adds another
dimension to the problem.

Although a fuller understanding of falling
Chinese agricultural productivity awaits
further investigation, there is little doubt
that problems arising from the command
system had something—perhaps a great
deal—to do with it. To this add the negative
impact of bottlenecks and disparities in the
Chinese econumy, afflictions that Peking's
present leaders attribute to the Gang of
Four.

Expectation of relaxation of the restric-
tions and increased incentives are the basis
for projecting an annual increase in total
factor productivity of 0.5 percent, a rise of
one percentage point over the historical
record. The projected rise was limited by
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other problems associated with the command
system, the bottlenecks in transport and
energy, and the loss of skills resulting from
missed schooling opportunities during
1966-76. The magnitude of the bottleneck
problem was illustrated in the Beijing Review,
June 29, 1979, page 14, which states that
“the capacity of some weak sectors on the
trunk railway lines can meet only <1t to 70
percent of requirements” and that“owing to
the shortage of electric power, about 20
percent of the nation's productive capacity
has not been tapped.” Such“disproportionali-
ties,” which the article says pervade the
entire national economy (in fact, involving
all of Mao’s "ten major relationships™), have
had a negative impact on resource produc-
tivity in agriculture in the pas*. Such impact
has alsotended to become more pronounced
as agriculture's interdependence vis-a-vis
the rest of the economy hoadened while it
modernized. The latter fact in turn places a
new burden on the planner in his role as the
interindustry resource coordinator. The
correction of the existing disproportionalities
will require a major effort (and time) by
Peking, as governmern articles on the re-
adjustment theme have amply suggested in
recent months.



APPENDIX 1

SUPPLEMENTARY TABLES

Table 11— Agricultural labor force {midyear) estimates, 1952 to 1977

Rural 15-64
Proportion Age Group
Total Urban Rural of Total Rural Agricultural
Year Population Population Population Population Total Rural Labor Force Labor Force
(millions) {pereent) {millions)
1952 569.900 69.6 500.900 87.9 334.875 294.355 218.183 168.677
" 1953 582611 74.6 508.011 87.2 340.107 296.558 219816 169.940
1954 596.051 79.6 516.464 86.6 345.559 299412 221,931 171.575
1955 610.201 822 528.001 86.5 351.185 303.877 225.241 174,134
1956 625.004 86.0 539.004 86.2 356.940 307.825 228.167 176.396
1957 640.024 94.3 545.724 85.3 362.799 309.345 229.294 177.267
1958 654.727 102.6 552.127 84.3 368.747 310.962 230.492 178.193
1959 668.930 109.1 559.830 83.7 374.679 313.570 232.425 179.688
1960 682.091 .16.0 566.091 83.0 380.427 315.730 234.026 180.925
1961 693.624 1.1.2 572.424 82,5 386.003 318.555 236.120 182.544
1962 705.486 124.7 580.786 823 392.192 322.869 239.318 185.017
1963 719.301 128.2 591.101 82.2 399.458 328.263 243.316 188.107
1964 734.359 131.0 603.359 822 407.812 335.064 248.357 192.005
1965 750.394 133.8 616.594 822 417.258 342.858 254.134 196,471
1966 766.946 136.7 630.246 82.2 427.403 351.223 260.335 201.265
1967 784.017 142.5 641.517 8l1.8 438.222 358.572 265.782 205.476
1968 801.983 148.5 653.483 81.5 449.907 366.599 271.732 210.076
1669 820.733 154.7 666.033 81.1 462.221 375.097 278.031 214.946
1970 840.148 158.7 681.418 81.1 474.837 385.143 285477 220.702
1971 859.927 162.6 697.127 81.1 487.741 395.403 293.082 226.582
1972 879.520 167.1 712.4.0 81.0 500.654 405.535 300.592 232.388
1973 898.695 170.7 727.965 81.0 513.305 415.807 308.206 238.274
1974 917.256 1743 742.956 81.0 525.933 425.993 315.756 244.111
1975 934 526 177.6 757.026 81.0 538.642 436.288 323.387 250.010
1976 950.744 180.6 770.144 81.0 551.453 446.677 331.077 255.956
1977 965.937 183.5 782.437 81.0 564.586 457.315 338.962 262.052

SOURCES AND NOTES TO TABLE 11

The basis of the agricultural labor force
series is the assumption that the size of the
labor force changes with the 15-64 age
group from which most workers are drawn,
rather than with the size of the total popu-
lation. A change in the birth rate will
immediately affect the size of the population,
but it will not significantly alter the labor
force until most of the children born in that
vear reach the age of 15. The estimate is
based on a 15-64 age-group series developed
by the Foreign Demographic Analysis Division
of the U.S. Department of Commerce, under
the direction of John Aird. The ratio of rural
popu'ation to total population is developed

in order to derive the proportion of the 15-
64 group in rural areas. This figure is then
adjusted to eliminate those members of the
age group who are not actually in the labor
force, giving the rural labor force. This
series is further adjusted to include only
those engaged in agriculture.

This estimation procedure does not ex-
plicitly take into account the transfer of
middle school graduates to the country-
side, rural industrialization, more extensive
primary education, the increased participa-
tion of women due to labor-saving machinery
(rice mills, cotton gins, etc.), and additional
child-care centers. Such influences are
undeniably important but are virtually im-
possible to quantify accurately. Fortunately,
they are somewhat off-setting. Rustication
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of urban youth and greater participation of
women increase the agricultural labor force,
while growing primary education and rural
industry reduce it.

Total Population

U.S. Department of Commerce, Bureau
of Economic Analysis, Foreign Demographic
Analysis Division (FDAD). Presented in U.S,
Central Intelligence Agency (CIA), “People’s
Republic of China: Handbook of Economic
Indicators,” ER77-10508, Washington, D.C.,
October 1977, p. 8. As aresult of the scarcity,
inconsistency, and lack of precision in
official Chinese population statements, there
is no authoritative estimate of Chind's
population growth. 1ne problems in esti-
mating the size of China's poptlation and
the divergent vpinions of demographers in
the field are described in John S. Aird,
“Population Growth,” Walter Galenson, Tu-
Chang Liu, and Alexander Eckstein, eds.,
Economic Trends in Communist China (Chica go:
Aldine, 1968}, pp. 183-327; and Leo A.
Orleans, “China's Population; Can the Con-
tradictions  be Resolved?"U.S. Congress,
Joint Economic Comuittee, China: 4 Reassess-
ment of the Economy, (Washington, D.C.: U.S.
Government Printing Office, 1975), pp. 69-
80. The series used here is admittedly in the
higher range of estimates. as Orleans states,
It has been adopted over other lower
estimates, such as Orleans’s own, because it
is believed to be based on the most careful,
sophisticated, and extensive methodology.
The methods of John Aird and the FDAD
may be compared with those of Orleans and
other major contributors to the ficld in the
two articles cited above. The series is
generally consistent with official Chinese
data released for the 1950s. The figure for
195% is almost exactly the population of
mainland China given for June 30, 1953 in
People's Republic of China, State Statistical
Bureau, "Communique on the Results of the
Population Census of the Whole Country,”
T ‘ung-chi Kung-tso Kung-hsun [Statistical Work
Bulletin], November 8, 1954, (See Nai-
Ruenn Chen, Chinese Econvomic Statistics; A
Handbook for Mainland China [Chicago: Aldine,
1967], p. 123). This conmunique gives a
lotal population, including Taiwanese and
overseas Chinese, of 60!.938 million. Sub-
tracting the population of Taiwan (7.591
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million) and the overseas Chinese (11.743
million) from this, the population of the
mainland was 582.604 million. The figures
for 1954 and 1957 are quite close to the
numbers in People’s Republic of Ching, State
Statistical Burcau, " Great Years (Peking
Foreign Language i-oss, 1960; reprinted as
Occasional Paper No. 5, Program in East Asian
Studies, Western Washington State College,
Bellingham, wWashington, 1974), once these
are adjusted to midycar coverage and to
exclude Taiwan. This work gives vear-end
totals for 1953 (595.55 million) and 1957
(656.63 million). These include Taiwan but
not overseas Chinese. The average yearly
rate of increase for this period was 2.47
percent. Increasing the 1953 total and de-
creasing the 1957 total by half of this rate
(1.235 percent) leads to midyear figures of
602.908 million for 1954 and 648.617 million
for 1957. For Taiwan a 1957 year-end figure
ol 10.1 million for the population is given in
Ten Great Years, and a figure of 8.617 million
is given for year-end 1954 hy Hu Huang-
yung, "An Index Chart of Area and Population
of China by Province and Region,” Ti-fi Chih
Shih [Geographical Knowledge|8 (September
1957} 390-1. Decreasing each of these
figures by one-half the averape annual rate
of growth (2.718 percent) supplies midyear
ectimates of 8.389 million for 1954 and
9.833 million for 1957. Subtracting these
from the corresponding adjusted total pop-
ulation figures gives midyear mainland
population estimates of 594.519 million for
1954 and 638.784 million for 1957, Each of
these figures differs from the corresponding
figures in this series (596.064 mitlion and
640.024 million) by less than two million.

The series is also reasonably close 1o
figures given for 1971-75 in one of the most
recent major contributions to the study of
China's populawtion growth, hased on state-
ments by Chinese officials to visiting
Americans. This is Judith Banister, “China's
Demographic Transition in the Asian Context,”
a paper presented at the Conference on the
Modern Chinese Economy in a Comparative
Context, Stanford University, Stanford, Calif.,
January 8, 1977. Although the FDAD serics
differs from Banister's estimates by over 20
million for '975, this is not scrious dis-
agreement in a field where the best estimates
of leading experts may be 80 million or more
apart (sce, for example, Orleans's and Aird's
serics in Orleans, "China's Population.”
ganister's figures are compared to the FDAD's
helow.



Banister FDAD

(millions)
1971 849 860
1972 866 879
1973 882 899
1974 897 917
1975 913 935

Zhou Enlai, in his Report to the Fourth
National People’s Congress on January 13,
1975 (reproduced in Hung Chi, No. 2, 1975, p.
21} gave two conflicting figures for the 1974
population. In one account he gave an
increase of 60 percent since 1949, yielding a
year-end population of 890 million. In the
next account he said that China's population
was approachmg 800 million. This dis-
crepancy is too big to be accounted for by a
switch in the definition of China from
“including Taiwan,” the hasiz for the statistics
in Ten Great Years, to "excluding Taiwan,” as
Zhou may have. Taiwan's population in
1974 was about 16 million.

This pair of statcments is an example of
the inconsistency and confusion in Chinese
population information. This inconsistency
and confusion and the lack of a census
more recent than 1933 explain the need to
us” the independently developed FDAD
series,

Urban Population

The data for 1952-56 are from People's
Republic of China, Data Office, “Statistical
Dara on the Population Census of Our
Country,” T'ung-chi Kung-tso 'Statistical
Work], June 14, 1957, pp. 24-5 (sec Chen,
Chinese Statistics, p. 127).

Information and estimating procedures
for 1957-72 are from Bobby Williams,
“China: Grain Output Growth and Produc-
tivity, 1957-72," U.S. Central Intelligence
Agency, Office of Economic Research,
Washington, D.C., May 1974, p. 13. (Mimeo-
graphed.)

1957. Hsueh Cheng-hsiu, “A Tentative Dis-
cussion of the Relationships between
Sociatist Urban Population Increase and
Industrial and Agricultural Production Devel-
opment,” Kuang-ming Jih-pao, October 7,

1963, p. 3 (see John Emerson, “Employment
in Maintand China: Problems and Prospects,”
U.S. Congress, Joint Economic Committee,
An Economic Profile of Mainland Chiig, 2 vols,
(Washington, D.C.: U.S. Government Printing
Office, 1967), 1: 419), gives a year-end urban
population increase for 1957 of 38.9 percent
over 1952. Using figures from the Data
Office article cited above (see Chen, Chinese
Statistics, p. 127), a 38.9 percent increase
over a 1952 year-end figure of 99.5 million.
The average of this and the 1956 year-end
figure (89.15 millionj is the 1957 midyear
figure (94.325 million).

1958-60. Jen-min Jih-pao, August 25, 1960, p.
I (see Emerson, “Employinent in China," p.
419}, reported an increase in the urban
population of 20 million for ycar-end 1960
over year-end 1957. This implies a year-end
1960 figure of 119.5 million and an average
annual growth rate of 6.3 percent. Interpolat-
ing between year-end 1957 and year-end
1960 produces the midyear figures shown.
(These are slightly different from Williams’
figures, apparently due to rounding-off dif-
ferences.)

/961-63. 1963 year-end urban population of
130 million was reported in Ta-kung Pao,
Hong Kong (January 15, 1964}, translated in
U.S., Consulate General, Hong Kong, Survey
of China Mainland Press 3152, p. 7 (see
Emerson, “Employment in China," p. 419).
This implies an average yearly growthrate of
2.847 percent. Interpolating between year-
end 1960 and year-end 1963 gives the
figures shown. (Here again the figures in the
table differ slightly from those given by
Williams.)

1964-06. Thes= figures assume that the 1266
midyear urban population is the same pro-
portion of total population as in 1963 (17.8
percent) and that the urban population grew
at the average annual growth rate implied by
the figures for 1963 and 1966 (2.16 percent),
which is also the average anrual rate of
growth for the total population over this
period. (These figures differ slightly from
Williams' because he used an earlier version
of the FDAD total population series, which
is not quite the same as the more recent
series used here.)
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1967-72. Chou Ching, “Light Industry
Develops Apace,” Pehing Review,1972, p. 12,
states that “China’s rural population makes
up nearly 80 percent of her total.” The 1972
urban population is therefore approximately
19 percent of total population, or 167.1
million.

Sung Pei-chang, secretary of the Anhwei
CCP Committee, on March 4, 1973 reported
that “Since the beginning of the Great
Proletarian Cultural Revolution, more than
7 million educated young people in our
country...have settled in the countryside

" Anhwei Provincial Service, March 4,
1973 in U.S. Foreign Broadcast Information
Service, People’s Republic of China, Daily
Report, March 8, 1973, p. 46. If it is assumed
that more than 7 million young people were
indeed permanently resettled in the rural
areas, that other categories sent to the rural
areas brought the total to 8 million, and that
most of the rural-urban migration is implicit
in an urban population total of 175.1 million
(167.1 plus 8), then the urban figures can be
derived.

Between 1966 and 1969 the urban popu-
lation grew 4.2 percent annually, the average
rate implicit in the increase from 136.7
million in 1966 to 175.1 million in 1972.
This results in a figure of 154.7 million for
1969. Assuming that the transfer of the
urban pop:lation to the countryside began
to be significant in 1969-70, the figures for
1970 and 1971 are interpolated using the
average yearly increase implied by the figure
for 1969 and 167.1 million for 1972, 2.6
percent.

1973-77. Urban population is assumed to be
19 percent of total population for these
years,

Rural Population

This column was derived by subtracting
the urban population from the total popu-
lation.

Rural Proportion of Total Population

This column was derived by -lividing
rural population by the total population.
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15-64 Age Group

The total comes from FDAD figures
presented in ClA, “People’s Republic of
China: Handbhook of Economic Indicators,”
ER77-10508.

The estimate of the number of the age
group inrural areas was derived by multiply-
ing the total 15-64 age group by the rural
proportion of the total population. This
estimating procedure involves the implicit
assumption that the rural 15-64 age group is
the same proportion of rural population as
the total 15-64 age group is of the total
population. This is almost certainly not true,
because birth control and health programs
are less effective inrural areas than inurban
areas. Such influences are almost impossible
to quantify.

Rural Labor Force

This column was derived by multiplying
the rural 15-64 age group figures by 0.7412.
Frederick W. Crook, “The Commune System
in the People’s Republic of Chinag, 1963-74."
U.S. Congress, Joint Economic Committee,
Chinaw A Reassessment of the Economy
{Washington, D.C.: U.S. Government Printing
Office, 1975), pp. 366-410, presents data
collected from 1,400 reports on communes
found in Chinese press releases from 1963
through 1974. These data indicate that the
average rural houseliold contained 4.4
members and had 1.87 labor units. Dividing
the rural population for 1974 by 4.4 to
obtain the number of rural households, and
inultiplying this number by 1.87 procduces
the 1974 rural labor force estimate of 315.756
million. Dividing this figure by the 1974
rural 15-64 age group number ({425.993
million) supplies an estimate of the pro-
portion of the rural 15-64 age group in the
rural labor force (0.7412). The rural labor
force is assumed to ve in this same propor-
tion to the rural 15-64 age group in all other
years.

Agricultural Labor Force

This column was derived by multiplying
the rural labor force figures by 0.7731. This
ratio was developed by Anthony Tang,



“Policy and Performance in Agriculture,” p.
474, based on information from Ta-Chung
Liu and Kung-Chia Yeh, The Economy of the
Chinese Mainland: National Income and
Economic Development 1933-59 (Princeton:
Princeton University Press, 1965). The ratic
of agricultural population to total population
was estimated to be 0.73 in C. C. Chang, An
Estimate of China’s Farms and Crops (Nanking:;
University of Nanking Press, 1932), p. 13
(see Liu and Yeh, The Economy of the Chinese
Mainland, p.182) A total population of 536.3
million and rural population of 480.7 million
for 1949 are given in State Statistical Bureau,
“Population Statistics, 1949-56," Tung-chi
Kung-tso |Statistical Work] June 11, 1957,
pp- 24-5 (see Liu and Yeh, The Economy of the
Chinese Mainland, p. 212). Applying the ratio
0f0.73 to the total population for 1949 gives
an agricultural population estimate of 391.5
million. Dividing this figure by the rural
population figure gives 0.8144 as the ratio of
agricultural population to rural population.
Liu and Yeh find 1933 agricultural popula-
tton to be 365 million, of which 18.5 million,

Table 12—Current inputs, 1952 to 1977

or 5.07 percent, were engaged in nonagri-
cultural farm subsidiary work (The Economy
of the Chinese Mainland, p. 102). This ratio is
assumed to apply to the period of this study,
50 agricultural labor is adjusted downward
by a factor of 0.9493. The final adjustment
factor, then, is 0.8144 times 0.9493, or
0.7731.

SOURCES AND NOTES TO TABLE 12

Feed

The quantity of feed is assumed to have
a constant relationship to the numbers of
livestock and poultry. It is calculated by
multiplying the value of livestock, excluding
poultry {from Table 15), by 0.101, and that
total by 1.04 (adopted from Ta-Chung Liu
and Kung-Chia Yeh, Tre Economy of the
Chinese  Mainland:  National Income and

) o Organic Total
Chemical Fertilizer Fertilizer  Fertilizer
Year Feed Seed Insecticide Gross Weight Nutrients Nutrients  Nutrients
{thousand
(billion 1952 yuan)  metric tons) (million metric tons)

1952 1.14 1.15 15 0.463 0.09 10.14 10.23
1953 1.21 1.17 19 0.690 0.14 10.92 11.06
1954 1.23 1.20 41 0.967 0.19 11.41 11.60
1955 .20 1.23 67 1417 0.28 11.72 12.00
1956 1.25 1.29 159 1.800 0.36 12.37 12.73
1957 1.32 1.28 149 2.437 0.49 13.03 13.52
1958 1.55 1.2 246 2.843 0.56 14.23 14.79
1959 1.39 1.23 326 3.330 0.66 13.48 1414
1960 1.22 1.19 405 3.270 0.65 12,50 13.15
1961 1.15 1.16 256 3.520 0.70 12.00 12.70
1962 1.22 1.18 283 4.507 0.89 12.20 13.09
1963 1.36 1.21 312 6.040 1.19 13.67 14.86
1964 1.47 1.24 345 8.313 1.63 15.23 16.86
1965 1.65 1.27 380 10.530 2.06 16.95 19.01
1966 1.73 1.26 420 12,613 2.49 17.56 20.05
1967 1.77 1.27 464 14.223 2.83 17.60 20.43
1968 1.74 1.27 512 15.773 3.15 17.48 20.63
1969 1.73 1.27 565 18.300 3.65 17.67 21.32
1970 1.84 1.28 624 21.153 4.22 18.40 22.62
1971 1.97 1.30 689 24.393 4.86 19.47 24.33
1972 2.15 1.30 761 28.000 5.58 20.63 26.21
1973 2.04 1.32 859 29.897 5.96 20,42 26.38
1974 2.17 1.33 970 31.82) 6.37 21.25 27.62
1975 2.27 1.35 1,095 33.354 6.65 22.08 28,73
1976 2.32 1.36 1,236 32,500 6.50 22.52 29.02
1977 2.35 1.38 1,395 42.500 8.50 22.99 31.49
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Economic Development, 1933-59 [Princeton:
Prinzeton University Press, 1965], p. 406, to
allow for value of poultry). The coetticient,
0.101, is the ratio of average feed expense
(6.63) to average value of livestock per farm
(65.76) for the 2,866 farms examined by
John Lossing Buck in his study, Chinese
Farm  Economy (Chicago: University of
Chicago Press, 1930), pp. 57. 75. This
method and figure are used by Liu and Yeh,
The Economy of the Chinese Mainland, p. 418.
The estimation procedure is likely to under-
estimate the quantity of feed for later years
as livestock numbers expanded more than
the farm population and the agricultural
sector. This follows since the use of grains
as feed expands more rapidly than livestock
numbers under these circumstances, FAQ
estimates that for the mid-1970s the pro-
portion of grains used as feed was 12
percent. The figure used here is 7 percent
(an estimated feed value 02,27 billion yuan
for 1975 divided by the estimated value of
drains in Table 1). However, the probable
error is insignificant in relation to the value
aggregates as quality makes the value ratio
smaller than the quantity ratio,

Seed

The quantity of seed applied per hectare
is assumed to be constant, implying that the
total quantity of seed utilized varies with
sown area. It is calculated in value terms at
constant prices by multiplying by 8.14 the
total sown area from Table 14 and dividing
by a thousand. The figure 8.14 is the ratio of
total expense for seed to tetal sown area in
hectares or the average value of seed per
sown hectare. The People’s Republic of
China, State Statistical Bureau, “Data on the
1955 Survey of Income and Expenditures of
Agricultural Cooperatives.” [Isin-hua Pan-
yueh-k'an, December 1956, pp. 63-5 reported
that in 24 provinces seed expenditure
equalled 4.4 percent of the gross value of
plant products {sce Liu and Yeh, The
Economy of the Chinese Mainland, p. 412).
According to Liu and Yeh (p. 400), com-
munist data indicate an adjusted estimate
gross value of plant products for 1954 of
27.36 billion 1952 yuan, which implies a
value of 1.20 billion 1952 yuan for seed in
that year. Dividing this total by the sown
darea figure for 1954 of 0.1479 billion
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hectares (see Table 14) produces the figure
of 8.14 yuan worth of seed per hectare,

Insecticide

There seems to be virtually no infor-
mation on absolute quantities of insecticide
available except for 1952-57. There are
statements relating the size of insecticide
output in 1972 and 1973 to 1ts size in 1965,
but a figure for 1965 can only be built on
speculation.

1952-57. Peouple’'s Republic of China, State
Statistical Bureau, Ten Great Years (Peking:
Foreign Language Press, 1960; reprinted as
Occasional Paper No. 5, Program in East
Asian Studies, Western Washington State
College, Bellingham, Washington, 1974), p.
121.

1958-61. The figure for 1958 from State
Statistical Bureau, Ten Great Years (478,000
metric tons) is assumed to be exaggerated,
reflecting the breakdown of the statistical
system during the Great Leap Forward. The
estimatec output of industrial producer
goods and of chemical fertilizers are used as
indicators of insecticide production in
these years in order to take account of the
catastrophic effects of the Great Leap
Forward and the years of crisis that fallowed
it. The low point for the production of nearly
all industrial and agricultural guods 1n this
period was 1961. After 1961 production of
most goods increased steadily. Insecticide
production is assumed to have grown more
rapidly and declined less rapidly than that
of most industrial producer goods because
it was an important input to agriculture, It is
assumed to have grown less rapidly than
chemical fertilizer production which was
considered more essential to agricultural
production. On the basis of these assuinp-
tions, insecticide production for 1958-61 is
estimated to change each year by the simple
average of the proportional changes in
production of industrial producer goods
and chemical fertilizers. These proportional
changes are defined as the ratio of output in
one year to output in the year before. These
chang.s and the change of insecticide pro-
duction are;



Industrial

Producer Chemical
Goods Fertilizer Insecticide
1958 1.610 1.686 1.648
1959 1.267 1.385 1.326
1960 1.137 1.345 1.241
1961 0.530 0.733 0.632

The industnal producer goods index and
chemical fertilizer output series were
obtained from U.S. Central Intelligence
Agency (CIA), National Foreign Assessment
Center, “Peaple’s Republic of China: Hand-
beok of Economic Indicators,* ER76-10540,
Washington, D.C., August 1976, pp. 17, 23.

1962-72. Peking Review, November 2, 1973,
reported that insecticide production in 1972
was over twice production in 1965, (See Nai-
Ruenn Chen, “An Assessment of Chinese
Lconomic Data: Availability, Reliability, and
Usability,” U.S. Congress, Joint Economic
Committee, China A Reassessment of the
Economy (Washington, D.C.: U.S. Govern-
ment Printing Office, 1975), p. 65. The
average annual rate of growth implied Ly
this increase (about 10.41 percent) is assumed
to apply to the entire period.

1973. U.S., Foreign Broadcast Information
Service, People's Republic of China Daily
Report, January 11, 1974, reports that output
in 1973 was over 2.26 times output in 1965,
(See Chen, "An Assessment of Chinese
Data.”)

1974-77. Output in both these vyears is
assumed to increase at the same rate as the
increase from 1972 to 1973, about 12.88
percent.

Chemical Fertilizer, Gross Weight

U.S. Central Intelligence Agency, “People’s
Republic of China: Chemical Fertilizer
Supplies, 1949-74,” AER75-70, Washington,
D.C., August 1975, p. 4. This series represents
total chemical fertilizer consumed, that is, it
includes imports and production of ammo-
nium nitrate. The figures presented here are
three-year moving averages of those in the
source, that is;

Wy + Wy + Wy,

Wy, =
3

where Wy is equal to the weight year and t is
1975. The purpose of this adjustment is to
minitnize the year-to-year discrepancies
between consumption and available supply
arising from inentory changes. The CIA
series continues through 1975 {U.S. Central
Intelligence  Agency, National Foreign
Assessment Center, “China: Handbook of
Economic Indicators,” ER77-10508, Wash-
ington, D.C., October 1977, pp. 12 and 22).
The Department of Agriculture's tentative
judgment that 8.5 million metric tons (42
million gross weight) of nutrients were
supplied in 1977 and its guess that 6.5
million metric tons (33 million gross weight)
were supplied in 1976 were used in the
series. (U.S. Department of Agriculture,
Economics, Statistics, and Cooperatives
Service, People's Republic of China Agricultusal
Situation: Review of 1977 and Outlook for 1978
[Washington, D.C.: USDA, 1978]. p. 19). The
CIA’s most recent nutrient estimates are 5.9
and 9.1 million metric tons for 1976 and
1977 (U.s. Central Intelligence Agency,
“China: Economic Indicators,” ER78-10750,
Washington, D.C., December 1978). 1t is not
considered worthwhile to make extensive
new calculations to reflect the new tentative
CIA figures.

Chemical Fertilizer, Nutrients

CIA . *Handbook of Economic Indicators,”
ER76-10540, p. 13. This series gives the
weight of the primary nutrient content of
chemical fertilizer. 1t is also a series of
three-year averages. For the 1976-77 esti-
mates see the notes for the gross weight of
chemical fertilizer.

Organic Fertilizer Nutrients
This series is from Table 17.
Total Fertilizer Nutrients

This is the sum of the nutrients from
chemical and organic fertilizers.
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Table 13— Current input indexes, 1952 to 1977

index ot
Feed Seed Insecticides and All Fertilizer Current Input
Year Index* Index’ Other Costs" Nutrient Index' index"
1952 100 100 100 100 100
1953 106 102 127 108 107
1954 108 104 273 113 118
1955 105 107 447 117 128
1956 110 112 1.059 124 161
1957 116 1 993 132 164
1958 136 110 1.640 145 204
1959 122 107 2,173 138 220
1960 107 103 2,700 129 235
196! 101 101 1,707 124 186
1962 107 103 1,887 128 198
1963 119 105 2,080 145 220
1964 129 108 2,300 165 244
1965 145 110 2,533 186 27
1966 152 109 2,800 196 290
1967 155 110 3,093 200 306
1968 153 110 3,413 202 321
11969 152 110 3,767 208 341
1970 161 11 4,160 221 367
1971 173 113 4,593 238 400
1972 188 13 5,073 256 435
1973 179 115 5,727 258 464
1974 190 116 6.467 270 506
1975 199 117 7,300 281 552
1976 204 118 8.240 284 596
1977 206 120 9,300 308 659
SOURCES AND NOTES TO TABLE 13 (billion 1952
yuan) (pcrecent)

The indexes for feed, seed, and all fertil- g::g ;gg }gg
izer nutrients are calculated from Table 6. i ' ’

h ! = - Insecticides and
The index of insecticides and other costs is

leulated I Tabl others 2.10 44

caljatec tom Table "1 s the weighteq | FeTUliZers 30.65%7 64.6

The current input index is the weighte Total 47 42 1000

sum of the other four indexes in the table,
The weights are valued weights taken from
the period 1952-57. The six-year value total
for feed is from Table 12; for seed, from
Table 14; and for insecticides. from Table
12. For all fertilizers the six-year total cost of
purchased fertilizers (chemical and oil cake
fertilizers) is obtained from Table 1. Accord-
ing to a Communist study (Yarmers Rank)
cited in Ta-Chung Liu and Kung-Chia Yeh,
The Economy of the Chinese Muinland: National
Income and Econormic Development 1933-59
(Princeton: Princeton University Press, 1965),
p. 411, purchased fertilizers accounted for
23 percent of all fertilizer custs, ihe tutal
cost of purchased fertilizers (7.05 billion
yuan) is divided by 0.23 to arrive at a total of
30.65 billion yuan for all fertilizers. The
value weights and the percentage weights
actually used in making the aggregation are:
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The alternative is to take the results of three

ther Communist surveys cited in Liu and
Yeh, The Economy of the Chinese Mainland, p.
411, which gave average total fertilizer costs
of 22 percent of the gross value of plant
products. Estimation of total fertilizer costs
on this basis, using Liu and Yeh's estimates
of value of plant products for 1952-57,
yields similar results.

Where the growth rates of the subcate-
gories (for example, chemical fertilizer with
a 1977 index of 9,179 percent organic
fertilizer with a 1977 index of only 227
percentarewidely divergent, disaggregation
may mean widely different aggregate in-
creases even when the weights are the same
{that is, the weight of fertilizer is the sum of
the weights of the subcategories). Thus, had
we chosen to construct the aggregate input
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Table 14—Land input, 1952 to 1977

Effective Sown Area

Cultivated Area Multiple Sown Area Modified Adjusted for Irriga-

Cultivated trrigated Adjusted for Sown Cropping Adjusted for Multiple tion and Multiple Land

Year Area Area Irrigation Atea Index Irrigation Cropping Index Cropping Input Index
{million hectares) {million hectares) (million hectares)

1952 107.9 21.3 113.2 141.3 130.9 148.2 115.45 130.7 100.0
1953 108.5 220 114.0 144.0 132.7 151.3 116.35 132.6 101.5
1954 109.4 233 115.2 147.9 135.3 155.9 117.65 135.5 103.7
1955 110.1 247 116.3 151.1 137.2 159.7 113.60 137.9 105.5
1956 111.8 32.0 119.8 159.2 142.3 170.5 121.15 145.1 111.0
1957 1118 34.7 120.5 157.2 140.6 169.4 120.30 145.0 1109
1958 107.8 34.7 116.5 156.3 145.0 168.9 122.50 1427 109.2
1959 107.3 33.8 115.7 151.6 141.2 163.4 120.60 139.5 106.7
1960 107.2 329 115.4 146.9 137.0 158.1 118.50 136.7 104.6
1961 107.1 32.1 115.1 142.2 132.8 1529 116.40 134.0 102.5
1962 107.0 33.0 115.2 145.7 136.1 156.8 115.05 136.0 104.1
1963 107.0 34.0 i15.5 149.3 139.4 161.0 119.70 138.3 105.8
1964 107.0 333 1153 1525 142.6 164.4 121.30 139.9 107.0
1965 107.0 34.7 115.7 156.0 145.6 168.7 122.90 1422 108.8
1966 107.0 373 116.3 155.€ 145.4 169.1 122.70 162.7 109.2
1967 107.0 38.0 116.5 155.8 145.6 169.6 122.80 143.% 109.5
1968 107.0 38.7 116.7 156.1 145.9 1703 122.95 143.5 109.8
1969 107.0 39.4 116.9 156.6 146 4 171.1 123.20 144.0 110.2
1970 107.0 40.3 117.1 157.5 147.2 172.4 123.60 1447 110.7
1971 107.0 41.5 117.4 159.3 148.9 174.8 124.45 146.1 111.8
1972 107.0 42.5 117.6 160.4 1499 i76.3 124.95 146.9 1124
1973 107.0 4.0 118.0 162.2 151.6 1789 125.80 148.4 113.5
1973 107.0 45.3 118.3 163.9 153.2 181.2 126.60 149.8 114.6
1975 107.0 48.0 119.0 165.7 154.9 1843 127.45 151.7 116.1
1976 107.0 48.0 119.0 167.3 156.4 186.1 128.20 1526 116.8
1577 107.0 48.0 119.0 169.0 157.9 187.9 128.95 153.5 117.4




index from the indexes for seed, feed,
insecticides and other costs, and separate
indexes for chemical and organic fertilizers,
the aggregate index for 1977 would have
been 1,143 percent as compared with 659
percent calculated from the same coriponent
indexes and weights but with the two fertili-
zer subcategories lumped together.

SOURCES AND NOTES TO TABLE 14

This table derives a single measure of
land input 10r each year taking into account
both irrigation and multiple cropping.

Cultivated Area

The 1952-58 figures are from People's
Republic of China, State Statistical Bureau,
Ten Great Years (Peking: Foreign Language
Press, 1960; reprinted as Occasional Paper
No. 5, Program in East Asian Studies, Western
Washinglon State College, Bellingham,
Washington, 1974} p. 96.

The figures from 1959 through 1977 are
from U.S. Central Intelligence Agency,
“Agricultural Acreage in Communist China,
1949-68: A Statistical Compilation,” Wash-
ington, D.C.: 1969, Table 1.

It shows that in 1962 cultivated area
began to be reported as about 107 million
hectares. The figures for 1960 and 1961 were
interpolated using the average annual rate
of change implied by the 1959 and 1962
numbers. Dwight 1. Perkins, "Constraints
Influencing  China's  Agricultural  Per-
formance,” U.S. Congress, Joint Economic
Committee, China: 4 Reassessment of the
Economy (Washington, D.C.. U.S. Govern-
ment Printing Office, 1977), p. 353, reports
that delegations visiting China in 1973 and
1974 were also given the figure of 107
million hectares. This figure is perceived as
constant for recent years by most China
scholars.

Irrigated Area

1952-57. State Statistical Bureau, Ten Great
Years.
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1963. Jen-min Jih-pao, November 30, 1963, p.
1. (See Leslie T. C. Kuo, The Technical Trans-
formation of Agriculture in Communist China
[New York: Pracger, 1972], p. 80.)

1964. Economic Reporter (Hong Kong), No.
895, November 16, 1964. {Sce Kuo, Technical
Transformation, p. 80.) Perkins, “Constraints
Influencing Performance,” also gives this
figure.

1965. Jen-min Jih-pao, September 30, 1965, p.
2. (See Kuo, Technical Transformation, p. 80.)

1966. Jen-min Jih-pao, September 30, 1966, p.
3. (See Kuo, Technical Transformation, p. 80.)

1973. The 1973 figure was given to a delega-
tion of American water management special-
iSts. Pehing Review, January 4, 1974,
indicates that irrigated arca was increased
by 1.4 million hectares between 1972 and
1973. (Sce Perkins, "Constraints Influencing
Performance.”)

1974. U.S. Department of Agriculture, Ece-
nomic Research Service, The Agricultural
Situation in the People’s Republic of China and
Other Asian Communist Countries: Review of
1975 and Qutlook for 1976, Foreign Agricul-
tural Economic Report No. 124 (Washington,
D.C.: USDA, 1976), pp. 26-8. The figure given
is the maximum total estimated from pro-
vincial irrigated area reports,

1975. Peking Review, October 8, 1976, p. 47.
From 1965 to 1975 “the irrigated acreage
was extended each year by an average of
1.33 million hectares.” The 1975 figure is
calculated to be 13.1 million hectares plus
the 1965 figure,

1976-77. According to U.S. Department of
Agriculture, Economics, Statistics, and Co-
operatives Service, People's Republic of China
Agricultural Situation: Review of 1977 and
Outlook for 1978 (Washington, D.C.: USDA,
1978, p. 20, the 1977 acreage was reported
to be three times the 1949 acreage of 16
million hectares. The 1976 figure is our
estimate,

Figures for the years for which informa-
tion on irrigated area is not available (1958-
62) were interpolated as shown below, using
the method developed by Norman M. Kaplan



and Richard H. Moorsteen, Indexes of Soviet
Industrial Output (Santa Monica, Cal.: Rand
Corp., 1960), pp. 61-8.38

Benchmark Interpolat-  Final
Year Index ing Index  Index
1957 100.0 100.0 100.0
1958 99.4 99.9
1959 96.4 97.4
1960 934 94.9
1961 90.5 92.4
1962 92.7 95.1
1963 98.0 95.0 98.0
1966 100.0 100.0 100.0
1967 100.1 101.8
1968 100.3 103.7
1969 100.6 105.7
1970 101.2 108.1
1971 102.4 111.2
1972 113.9 103.1 113.9

For an explanation of the method see the
sown area series in Robert Michael Field,
“Civilian Industrial Production in the People's
Republic of China: 1949-74," U.S. Congress,
Joint Economic Comuittee, Ching: A Keussess-
ment of the Economy (Washington, D.C.: U.S.
Government Printing Office, 1975).pp. 171-
172. 1t is assumed that a positive relation-
ship exists between increases in irrigated
and sown area. Since cultivated area has
changed little, growth in sown area has had
to come abou! by increases in multiple
cropping. Chinese press reports indicate
that most of the changes in cropping patterns
used to bring this a¢hout—such as the
northward advance of rice cultivation and
the spread of early rice varicties—require
increases in irrigation.

Cultivated Area Adjusted for Irrigation

John Lossing Buck (Land Utilization in
China, 3 vols, [Chicago: University of Chicago
Press, 1937}, Study, pp. 230-1) found from
his sample that in North China's wheat
region, irrigation increased wheat and millet
yields (other things being equal) by 60-70
percent, adding that in the Central and
South China rice region the increases were
much smaller. Limited Communist data
showed larger increases. Two sources cited
wheat and millet yield increases of a little

over 100 percent in the wheat region and
rice yield increases of 40-60 percent in the
rice region {Jen-min Jih-pao, December 22,
1957 and People's China, No. 2, 1957, p. 27).
But as Kang Chao noted, these yield incre-
ments were results of the package applied
on irrigated land. Since improved seed-
fertilizer technology is reflected in the total
factor productivity index, a pre-World War
Il Japanese government sample survey,
which, after separating the contribution of
additional fertilizers, shows a 10 percent
difference in rice yield between improved
paddy land (mainly with provisions for
irrigation and drainage) and unimproved
land (Yujiro layami, A Century of Agricultural
Growth in Japan [Minneapolis: University of
Minnesota Press, 1975}, p. 192). Thi - figurc
and the higher estimates for China yield 25
percent for the approximate average incre-
ment in yield from irrigation.

In this light each irrigated unit of area is
equivalent to 1.25 units of standard {non-
irrigated) cultivated land. Cultivated area
adjusted for irrigation is thus the sum of
one-fourth of the irrigated area and the
cultivated area.

Buck's statement does not imply that
irrigation in the rice region was relatively
developed. The opposite is true for reasons
that do not necessarily conflict with Buck's
point. The rice region had lower costs for
installing and operating irrigation facilities
and ecquipment, and time to permit more
intensive use of land. The latter effect is
captured by increases in sown or cropped
areasrelative to cultivated arcas. Our concern
here is to adjust crop areus for the yield
effect of water projects. The Japanese survey
results, obtained by imputing yield increases
separately to land improvement and to
augmented fertilizer use, assume separability
or independence of effects. The 10 percent
yield response attributed to water measures
was probably underestimated. Buck's figures,
on the other hand, were probably inflated by
increased fertilization that accompanied
irrigation. The choice of seed varieties, too,
is part of the water-seed-fertilizer package.
The question whether the effects of factors
are independent of each other undermines
the methodology used to account for growth
according to factor contributions, This is
basically a question of taste. As Solow put it,
either the methodology appeals or it doesn't.
The matter is beyond recourse to fancy
theories about index numbers, aggregation,
or production functions.
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Sown Area

1952-58. State Statistical Bureau, Ten Great
Years, p. 96.

1959-65. Edwin F. Jones, "The Emerging
Pattern of China's Economic Revolution,"
U.S. Congress, Joint Economic Committee,
An Economic Profile of Mainland China, 2 vols.
(Washington, D.C.: U.S. Government Printing
Office, 1967), 1: 94, develops the 1961 and
1965 figures from fragmentary information.,
Intervening years are estimated by linear
interpolation. (See Anthony M. Tang, “Input-
Output Relations in the Agriculture of
Communist China, 1952-65," in W. A
Douglas Jackson, ed., Agrarian Policies and
Problems in Communist and Non-Communist
Countries [Seattle: University of Washington
Press, 1971}, p. 285))

1966-72. Sown area for these years is the
sum of estimates of area sown to grain and a
constant 38.52 million hectares as an esti-
mate of the area sown with nongrain crops.
The estimates of area sown with grain were
developed by Bobby A. Williams, "China:
Grain Output Growth and Productivity, 1957-
72." U.S. Central Intelligence Agency, Office
of Economic Research, Washington, D.C.,
May 1974, Table 4. (Mimeographed.)
Williams' 1966 figure is an unpublished
estimate by A. L. Erisman. For 1967-68 he
assumed that the increase in total grain area
consisted entirely of an increase of 0.604
million hectdres reported for early rice be-
tween 1966 and 1968. This increase is
divided equally between 1967 and 1968. His
1969 figure is from a report in the U.S.
Foreign Broadcast Information Service (FBIS),
People’s Republic of China Daily Repos,
September 2, 1969, p. B3, that early rice area
increased 6 percent, or 0.554 million
hectares. This is assumed to be the total
grain area increase. FBIS, PRC, August 31,
1971, reported an increase in ear'y rice area
of 1.8 million hectares in 1971. Data for
Anhwei, Fukien, Hunan, and Kwangsi indi-
cate that the increase was about 16.9 percent
of the 1970 figure. This implies that the 1970
early rice area was 10.651 million hectares,
and the 1971 area was 12.451 million hec-
tares. The early rice area increases of 0.861
million hectares for 1970 and 1.8 million
hectares for 1971 are again assumed by
Williams to account for the total increase in
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grain area. Williams assumed that grain area
in 1972 increased at the average annual
growth rate for 1968-71, 9 percent.

A constant term was chosen as an estj-
mate for new grain area because there is not
enough evidence available to form a hasis
for a more satisfactory estimating procedure,
Nongrain area—calculated by subtracting
area sown with grain from total sown area—
ranged from 28.94 million hectares in 1952
10 42.23 million hectares in 1959, and from
29.57 million hectares in 1961 to 41.00
million hectares in 1965. In 1964 the area
sown with nongrain crops was 35.8 percent
of total cultivated area (38.31 million hec-
tares), and in 1965 it was 38.32 percent of
cultivated area. The constant figure of 38.52
million hectares, or 36 percent of cultivated
arca was chosen as an estimated mean around
which nongrain area might fluctuate after
1965, on the basis of several consicerations.

The steady increase in nongrain arca
from 1961 to 1965 was part of the recovery
from the crisis years of 1959-61; grain area
shows a similar recovery pattern. By 1965
the precrisis maximum had nearly been
reached, implying that further expansion
might be more difficult. Also, steady popu-
lation growth required that top priority be
given to the production of grain, implying
that expansion of area sown with grain
might crowd out expansion of nongrain
area.

The increased production of most non-
grain crops may be accounted for as readily
by higher yields—resulting from improved
seed varieties, increased irrigation and fer-
tilizer—as by increased area.

The estimated multiple-cropping index
produced by this method is consistent with
the indexes of the preceding years and with
fragmentary evidence from China. For in-
stance, FBIS, PRC, January 8, 1975 reports
that the multiple-cropping index in
Szechuan—a major agricultural province
with cropping patterns between the largely
single-crop wheat system of the North and
the double-crop rice system of the South
{sce U.S. Central Intelligence Agency, People’s
Republic of China: Atlas [Washinglon, D.C.:
U.S Government Printing Office, 1971] pp.
58-9)—was 143.7 percent in 1969, and 146
percent in 1973. For these years the method
used here gives figures of 146.4 percent and
151.6 percent respectively, indicating that
the use of a constant for nongrain-area has
probably not resulted in serious under-
estimation.
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1973-77. Total sown area is assumed to
increase at the average annual rate for 1961
to 1972 (1.1 percent),

The final figures from this estimation
procedure compare favorably with estimates
made by official organizations. The Food
and Agriculture Organization of the United
Nations, FAO Production Yearbook 1975, Vol.
28 (Rome: FAO, 1976) reports sown area
figures which add up to 168.1 million hectares
compared with the figure of 165.7 million
hectares derived here. The U.S. Department
of Agriculture, Economic Research Service,
People’s Republic of China Agricultural Situation:
Review of 1976 and Qutlook for 1977, Foreign
Agricultural Report No. 137 (Washington,
D.C.: USDA, 1977), estimates the area sown
with grains, oilseeds, and cotton to be 155.4
million hectares in 1975, yielding an index
for 1952 (133.2 million hectares planted to
the same crops) of 116.7 percent which is
quite close to the index of 117.3 percent
produced by the estimates derived here for
the same years. For complete USDA area and
yield estimates on the major crops listed
above, sce Tables | and 2.

Multiple-Cropping Index (MCI)

The MCl is calculated as the ratio of total
sown area to cultivated area.

Sown Area Adjusted for Irrigation

The contribution of irrigated area to
sown area is taken into account by multiply-
ing the cultivated area adjusted for irrigation
by the MCI.

Modified Multiple-Cropping
Index (MMCI)

The MMCI corrects for the overstatement
of effective crop area (as a flow concept)
inherent in the common MCI. The overstate-
ment results from the fact that land that is
double-cropped does not yield twice as much
as the same land single-cropped, using similar
technology. This is true even if both crops
are identical. The overstatement is amplified
if the second crop is a lesser, secondary crop
adopted to fit into more restricted time-

weather limits. Several examples of this
phenomenon were mentioned to Gilbert
Etienne by provincial officials.3%

Hupeh (average provincial yields):
Early paddy 3,750 kg/hectare
Late paddy 2,625 kg/hectare

Changsha, Hunan (an advanced area):
Early paddy 4,350 kg/hectare
Late paddy 3,000 kg/hectare

Hunan (average provincial yields):
Traditioral varieties
Early paddy
Late paddy

3.750 kg/hectare
2,400 kg/hectare
High-yield varictics
Early paddy 5.250 kg/hectare
Late paddy 3.750 kg/heciare

To derive a crude estimate of the relevant
discount factor, which when applied would
give effective sown area corrected for the
muitiple-cropping bias (and, by virtue of the
adjustments for irrigation in cultivated area
adjusted for irrigation and the MCI), a
comparison was made with contemporary
rice yields of Japan, South Korea, and
Taiwan. The yields have increased in all
three in a roughly parallel manner in recent
years, The reference year used is 1975
because harvest conditions were normal in
all three countries during that year.

Taiwan grows two crops of rice a vyear,
while Japan and Korea grow one. Taiwan's
institutions and technology in rice cultiva-
tion are in between the other two. Thus, the
average of the yields of Japan and Korea
may indicate what Taiwan's rice yield would
inave been if it were single-cropped. U.S.
Department of Agriculture, Foreign Agricul-
tural Service, Foreign Agriculture Circular:
Rice, FRI-76, May 1976, showed the following
rice yields for 1975: 5.95 metric tons/hectare
for Japan, 5.32 metric tons/hectare for South
Korea, and 4.32 metric tons/hectare {an
average for the carly and late crops) for
Taiwan, Multip'ying Taiwan's figure by 2 to
allow for double-cropping, and dividing the
product by the average of Japan's and
Korea's yields, produces a ratio of approxi-
mately 1.5. Though a comparable ration
cannot be inferred from the Communist
data given to Etienne, the estimated ratio of
1.5 appears plausille in relation to them.
The estimated ratio implies that the produc-
tion of one unit of double-cropped land is
equivalent to the productivity of 1.5 units of
single-cropped (identicaly land. An MCI of
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150 percent implies that 50 percent of the
cultivated area is double-cropped, which
translates into 75 percent in effective single-
cropped-area terms by virtue of the 1.5
productivity ratio. To this figure of 75
percent is added the other half of the total
cultivated area that is single-cropped. The
MMCI is thus 75 percent plus 50 percent
(single-cropped area) or 125 percent. Me-
chanically, MMCl is conveniently calculated
as:

MMCI = 100 + L4(MCI - 100).

Effective Sown Area Adjusted for Irri-
gation and Multiple-Cropping Bias

The final effective sown area figure is
calculated as effective cultivated area,
quality-adjusted for irrigation, multipled by
the MM'L,

Land Input Index

For this index, 1952 is equal to 100.

SOURCES AND NOTES TO TABLE 15

Detailed information on livestock hold-
ings is available only for 1952-58. Scattered
statements relating holdings in years after
1949 have appeared in the 1970s. Holdings
in the intervening years were estimated by a
least square regression analysis of the re-
lationships between the livestock series and
the complete series available for livestock
exports and grain production. The regressions
were run using the grain output series
estimated or pieced together in U.S. Central
Intelligence Agency (CIA), National Foreign
Assessment Center, “People’s Republic of
China: Handbook of Economic Indicators,”
ER76-10540, Washington, D.C., August 1976,
p. I'l. The CIA has since developed a new
series(see Table 17). Elsewhere in this work,
the grain series (and the aggregate value
output estimates based on it) is adapted
from 1978 USDA estimates (U.S. Department
of Agriculture, Economics, Statistics, and
Cooperatives Service, People’s Republic of
China Agricultural Situation: Review of 1977
and Qutlook for 1978 (Washington, 0.C.:
USDA, 1978), pp. 30-2). It is not considered
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Table 15— Livestock: estimated (year
end) holdings, total value of
holdings, value of livestock
produced, 1952 to 1977

Sheep Value
Draft and Total of
Year Animals Hogs Goats  Value Production

{million head) (billion 1952 yuan)

1952 7831 9295 6690 1086 4.97
1953 8272 98.92 7666  11.56 5.16
1954 86.18 94.82 8276  11.69 1.90
1955 87.38 8597 8791 1141 4.40
1956 86.05  98.00 93.91 11.91] .88

98.58  12.53 6.06
108.86  14.8] 7.43
81.99 1324 5.58
7825 1163 4.54
78.25 1098 4.33
100 07 11.59 5.39
96.96  13.00 6.73
104,44 14.06 7.23
115.67 15.69 8.30
119.41 16.52 8.35
130.64 1686 B.45
119.4! 16.55 8.34
12316 1649 8.51
13813 17,57 9.43
130.09 1879 10.34
148.21 20.49 11.60
145.61 19.47 10.04

1957 8346 115.00
1958 85.06 160.00
1959 81.79 136.10
1960 79.58 105.53
1961 73.41 101.72
1962 70.87 11546
1963 76.78 136.62
1964 82.88 148.30
1965 91.19 167.66
1966 92.40 183.07
1967 86.41 198.68
1968 83.79 198.29
1969 87.00 190.81
1970 87.80 210.36
1971 9213 23092
1972 95.04 259.48
1973 97.94 23345

1974 10084 252.80 15784 20.69 11.31
1975 103.82 268.20 160.58  21.65 11.84
1976 106.89 272,10 16210 2208 11,92

1977 110.06 273.50

160.58  22.37 11.97

worthwhile to rerun the regressions and
make new estimates of animal numbers that
will differ only marginally from the esti-
mates already made. New grain output
estimates for 1974-77 are substituted for the
old estimates in the regressions, The “Total
Value” column gives the value of the stock
of animals in constant prices, while the
“Value of Production” colump presents the
flow value of livestock produced or con-
sumed. All figures are forthe end of the year,
Data presented directly by the PRC, or
derived on the basis of official statements
include:

1952-58

Pcoples's Republic of China, Ministry of
Agriculture, Bureau of Planning, A Collection
of Statistical Data on Agricultural Production of
China and Other Major Countries (Peking: Agri-
cultural Publishing House, 1958) pp. 65-78,



quoted in Nai-Ruenn Chen, Chinese Economic
Statistics: A Handbook for Mainland China,
(Chicago: Aldine, 1967), p. 340. Before 1957
the reporting date for livestock was July 1.
The year-end estimates in this table for
1952-55 were calculated by simply taking
the average of each midyear number and
that of the following year. Beginning in
1957, the reporting date became December
31. For 1956, thercfore, year-end droft
animal and sheep and goat numbers were
estimated by calculating the average six-
month growth rates implied by the midvear
1956 and year-end 1957 figures, then in-
creasing the midyear 1956 num’” ors by these
rates. The 1956 year-end hog tigure is given
in People’s Republic of China, State Statistical
Bureau, "Communique on Fulfillment of the
National Economic Plan in 1956," Hsin-hua
Pan-yueh-k'an, September 17, 1957, pp. 201-
5.(See Ta-chung Liu and Kung-chia Yeh, The
Economy of the Chinese Mainlund : National
Income and Economic Development 1933-59
[Princeton: Princeton University Press, 1965),
p. 364.)

The 1958 figures are from Peor ie's Re-
public of China, State Statistical Bureau,
Communique on the D-wvelopment of the National
Economy in 1958 (I'eking: Tung-chi Ch'u-
pan-she, 1959), p. 21. (See Chen, Chinese
Statistics, p. 340.) They are given as year-end
figures,

1961, 1962, 1965, 1971, 1972

The remaining data were derived from
official statements. They cannot be pre-
sented in chronological order, since 1965
and 1971 are given in relation to 1972, and
1962 in relation to 1971.

For the 1972 figures U.S. Foreign Broad-
cast Information Service (FBIS), People’s
Republic of China, Daily Report, September 19,
1973, p. B7, reports that between 1949 and
1972 draft animals increased 59 percent,
hogs increased "+.5 toid,” and sheep and
goatsincreased 3.5 fold." 4.5 fold" is taken
to mean “4.5 times a large as.” A discussion
of these terms is givenin U.S, Department of
Agriculture, Economic Resedarch Service,
The Agricultural Situation in the People's Ke-
public of Chinu and Other Asian Communist
Countries: Review of 1973 and Outlook for (974,
ERS-Foreign 362 (Washington, D.C.; USDA,
1974), pp. 5-7. In 1949 China had 59.775
million draft animals, 57.752 million hogs,

and 42.347 million sheep and goats. (Ministry
of Agriculture, Bureau of Planning, A Collec-
tion of Data.)

FBIS, PRC, September 19, 1933, p. B7
states: “Chinaregistered the biggest increase
inlivestock in 1972.” This statement implies
that the increase in livestock between 1971
and 1972 was greater than any previous
increase. The largest known increase took
place between 1956 and 1957, when total
numbers of livestock grew from 277.96
million head to 327.93 million head, a
change 0f 49.97 million head. Assume, then,
that the total increase between 1971 and
1972 was 50 million head. In order to
allocate this increase among the three
categories, their proportions of the change
in total livestock numbers from 1952 to
1958 were calculated. Draft animals made
up 5.83 percent of the increase, hogs made
up 57.92 percent, and sheep and goats made
up 36.25 percent. The increases between
1971 and 1972 are assumed to br in the
Same proportions between 1952 and 1957,
The 1971 figures are derived by subtracting
the appropriate proportions of 50 million
head from the 1972 numbers,

FBIS, PRC, October 3, 1972 p. B7, gives
the relationship between 1952 and 1971
ligures. In relation to 1962, ... the number
of pigs by the end of 1971 had doubled. The
increase was 30 percent for draft animals
and sheep ...." The 1962 figures were calcu-
lated by dividing the 1971 number of hogs
by 2 and the numbers of draft animals and of
sheep and goats by 1.3

For the number o! hugs, according to
FBIS, PRC. September 19, 1973, p. B8, “The
number of pigs in 1972 was 55 percent
above 1965 ... According to Peking Review,
October 17, 1975, p. 23, “The inventory of
live pigs by the end of June 1975 was more
than four times that of 1949.” Approximating
“more than™ as 10 percent and using the
1949 hog figure cited above, this statement
implies a 1975 midyear hog total of 236.78
million (57.752 million multiplied by 4.1).
This figure is adjusted to the ¢ind of the year
by increasing it by one-half the average
annual growth rate implied by the 1965-72
increase.

Estimates for Regression Analysis

The official and derived figures for draft
animals listed above (1952-58, 1962, 1971,
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1972) were tested for relationships with
possible related series, including grain pro-
duction, livestock exports to Hong Kong,
and livestock exports to the "Free World”
and the U.S.S.R. The best relationship was
found with exports of meat and live animals
to the "Free World" and the U.5.S.R. for
1955-73 (see Table 14). Figures for 1959-61,
1963-70, and 1973 were then estimated
using the following cquation:

Draft Animals
(standard errors)

69.646
(2.7199)

. 0.14356 (world and U.S.S.R. exportsy
(0.02240)

R2.08914,. n 7

Because the export series does not include
1974-77 draft animal totals, these totals
were assumed to increase at the average
annual growth rate implicit in the 30 percent
increase from 1962 to 1971 (see above).
Intuitive reasoning and an examination
of Chinese press reports on hog production
lead to the conclusion that hog numbers are
affected by grain production in both the
current and the preceding year. Articles
such as the Peking Review picce cited above
for the 1975 hog figure {October 17, 1975, p.
23), repeatedly link increases in hog produc-
tion to high levels of grain output, The FBIS
article cited for the 1965 hog figure (Septem-
ber 19, 1973, p. B8) states that hogs are fed
grain and fermented feed composed of
stalks of maize, sorghum, beans, wild plants,
and other materials. Ideally, then, an equa-
tion for estimating missing hog numbers
would be derived by a multiple regression
using current grain production and grain
production lagged one year as independent
variables, When this regression was carried
out for the hog figures mentioned ahove
(1952-55, 1962, 1965, 1971, 1972, and 1975),
and a figure of 56.89 nillion for 1951 {Liu
and Yeh, Thae Economy of the Chinese Mainlund,
p. 364), rhe resulting R? value and “I-
statistic” howed that both variables were
indeed relevant. The "t-statistics” and stan-
dard errors, however, indicated such a high
degree of multicollinearity that the grain
coefficients could not be considered reliable
within any practical confidence interval.
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Hogs, = -149.68 + 0.44764 (Grain,)

(standard errors) (37.309) {0.84337
{t statistics) (-4.0119)(0.53077

¢ 11292 (Graing.. )
{0.75261)
(1.5004)

Ry = 0.93156, n = 12, I statistic = 61.251.

The specific problem which this equation
presents for estimation purposes is the
relatively heavy weight that it allots to the
lagged grain influence. In some cases this
causes the predicted numbers of  Jgstorise
in years when grain production seriously
fell. This behavior 1s contrary to what little
information exists about hog numbers in
the years for which data are not available. In
particular, livestock and meat exports to the
“Free World"” and the U.S.S.R. (sce Table 14)
fell sharply in 1959 and 1968, both years of
major declines in grain production.

In order to incorporate more equal in-
fluences for the two grain variables in the
estimation procedure, individual regressions
were carried out using grain output and
lagged grain output as the single indepen-
dent variables:

Hogs, = -156.29
(standard errors) (130.731)

1.5743 (Grainy);

* (0.1579)

R2 = 0.90037, n = 13.

Hogs, = -135.66
(standard errors) (25.382)

1.52219 (Grain,—);
(0.13263)

R2=0.92942, n = 12.

The missing hog figures were then predicted
using each of these equations separately,
and the results were averaged to ubtain the
final estimates. In effect, this constitutes a
redistribution of the weights attached to the
two variables in the multiple regression



model and a concurrent adjustment of the
constant term, as follows:

Hogs; - -145.975 . 0.78715 (Grain,)

+ 0.76095(Grain,_,),

where the constant term is the average of
the two simple regression constants, and
the grain coefficients are each one-half of
those in their respective single variable
equations.

The CIA gave the following estimates of
hog numbers in U.S. Central Intelligence
Agency, National Foreign Assessment Center,
“China: Economic Indicators,” ER77-10508,
Washington, D.C., October 1977, p. 11: for
1970, 226 million head (compare our re-
gression estimate of 210); for 1974, 26l
(253); for 1976, 280 (272).

The sheep and goat data (1952-58, 1962,
1971, 1972, and a figure of 56.84 million for
1951 from Liu and Yeh, The Economy of the
Chinese Mainland, p. 364) were found to have
a strong relationship with grain production.
The missing years were estimated using the
following equation;

Sheep and goats =-41.513
(standard errors) ({11.162)

+ 0.74849 (Grain);
(0.06003)

RZ2 = 0.94532, n= 1,

Value

The total value of livestock holdings is
the sum of the numbers of draft animals,
hogs, sheep, and goats multiplied by their
prices in 1952 yuan. These prices were 77.3
yuan for draft animals, 46 yuan for hogs,
and 8 yuan for sheep and goats (from Liu
and Yeh, The Economy of the Chinese Mainland,
pp. 136, 384). The composite price for draft
animals is a weighted average of the prices
of the major types of animals, where the
weights were the average proportions of the
various types in the draft animal totals for
1951-57 (see the notes to Table 12).

Don-
Cattle Horses Mules keys

Average proportion of
drafi animal total 0.753 0082 0.02 0.145
Price (yuan) 75.0 1100 160.0 59.2
Weighted average - 77.3 yuan

The value of livestock production for a
given year is assumed to consist of the
change in value of livestock holdings over
the previous year and the value of slaugh-
tered or utilized livestock. The change in
value of livestock holdings is simply calcu-
lated by adding the changes for each category
multiplied by their prices The number of
of livestock that are slaughtered or die of
other causes is calculated as a proportion of
the previous years holdings (the utilization
rate), to avoid including animals reported as
partofthe increase in holdings. The value of
livestock utilized is then derived by multiply-
ing the number of animals utilized by their
price:

Value of livestock utilized =
(million 1952 yuan)

0.138 x (draft animals,—;) X 77 3 yuan

+ 0.8 x hogs;—; x 46 yuan + 0.4

x (sheep and goats,—;) x 8 yuan.

The utilization rates are developed in Liu
and Yeh, The Economy of the Chinese Mainland,
pp. 310-11, from the following sources:
Republic of China, Ministry of Agriculture
and Forestry, Nung-lin T 'ung-chi Shou-t'se
[Handbook of Agricultural and Forest Statis-
tics] (Nanking: Ministry of Agriculture and
Forestry, 1948), p. 59; Chang Chung-wan
and Hwang Wei-yi, Tsu-kuo Ti Hsu-mo Yu
Hsu-han Tzu-yuan [Animal Husbandry and
Animal Products of our Fatherland] (Shang-
hai: Yung-hsiang Book Co., 1953), p. 207;
Hsu Cheng-ying, Chung-kuo Chih Hsu-mo
[Animal Husbandry in China} (Shanghai:
Yung-hsiang Book Co., 1959), p. 41. A
composite rate for draft animals was calcu-
lated from Liu and Yeh's figures in the same
way as the composite trice in the previous
note:

Don-

Cattle  Horses Mules keys

Average proportion of
draft animal total ~ 0.753  0.082 0.02 0.145
Utilization rate 0.15 0.1 0.1 0.l
Weighted average = 0.138
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Table 16—China: estimated and pro-
jected{midyear) population,

1949 to 2000
Vital Rates Per
1.000 Persons
Natural
Year Population Increase  Births Deaths

(thousands)

1949 537,918 12.0 454 33.%
1950 547,364 13.5 45.4 31.9
1951 558,096 15.1 453 30.2
1952 569,904 18.0 45.2 27.2
1953 582,603 22.5 45.0 2255
1954 596.064 23.1 44,1 210
1955 610,201 238 43.1 19.4
1956 625,004 24.2 42.6 18.5
1957 640,024 233 413 18.0
1958 654,727 221 40.2 18.1
1959 668,930 20.8 40.1 19.3
1960 682,091 18.2 39.9 2i.7
1961 693,624 15.4 39.1 237
1962 705,486 18.5 37.7 19.2
1963 719,301 20.3 37.6 17.4
1964 734.3%9 21.2 37.2 16.0
1965 750,394 22.0 36.5 144
1966 766,946 21.6 36.2 14.6
1967 784,017 224 36.2 13.8
1968 801,983 229 36.3 13.4
1969 820,733 233 36.3 129
1970 840.148 234 35.7 123
1971 859,927 23.1 349 11.8
1972 879,520 220 335 1.6
1973 898,695 21.2 320 10.8
1974 917,256 19.7 30.0 10.2
1975 934,626 17.8 27.6 9.8
1976 950,744 16.4 25.5 9.1
1977 965,937 15.3 241 8.8
1978 980,417 14.4 23.0 8.6
1979 994,332 13.7 22.1 8.4
1980 1,007,858 13.3 21.5 8.2
1985 1,075,999 13.2 201 7.9
1990 1,151,665 14.0 21.9 7.9
1995 1,237,029 14.5 227 8.1
2000 1,328,645 13.7 22.0 8.3

SOURCES AND NOTES TO TABLE 16

These figures are estimates prepared by
the U.S. Department of Commerce, Bureau
of Economic Analysis, Foreign Demographic
Analysis Division. They can be found in U.S.
Central Intelligence Agency, National
Foreign Assessment Center, “China: FEco-
nomic 'ndicators,” ER77-10508, Washington,
D.C.. October 1977, p. 8,

SOURCES AND NOTES TO TABLE 17

There has been little fundamental dis-
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agreement about the calculation of organic
fertilizer quantities since the development
of estimates in Owen L. Dawson, “Fertilizer
Supply and Food Requirement,” in John
Lossing Buck, Owen L. D:wson, and Yuan-li
Wu, Food and Agriculture :n Communist China
(Stanford: Stanford University Press, 1966),
pp. 101-48. There are wide differences in the
quantities of fertilizer and nutrient content
estimated by various scholars, but these
have resulted from differences in coefficient
or component estimates rather than methods.
The calculating methods and coefficients
used for this table were adopted from the
“Appendix on Organic Fertilizer,” of James
Kilpatricl. s "The Role of Chemical Fertilizer
in the Development of Chinese Agriculture”
(Ph.D. dissertation, University of Michigan,
forthcoming). His permission to use this
material is gratefully acknowledged. The
estimates in Kilpatrick's appendix are based
primarily on the Dawson article cited above
and Shigeru Ishikawa, “Changes in the Struc-
ture of Agricultural Production in Mainland
China,” in W. A. Douglas Jackson, ed., Agrarian
Policies and Problems in Communist and Non-
Communist Countries (Seattle: University nof
Washington Press, 1971), pp. 346-77.
Another major recent set of estimates was
developed by Kang Chao in his study, Agricul-
tural Production in Communist China : 1 949-65
(Madison: University of Wisconsin Press,
1970), pp. 144-63, 310-14. Chao's work is
also hased largely on Dawson, and differs
only slightly from Kilpatrick's methodology.
The estimation procedures and Sources
of information used for the organic fertilizer
components are explained below.

Night Soil

Each member of the population is
assuined to produce 500 kilograms of night
soil per year. (Ministry of Agriculture, “The
State of Utilization of Night Soils, Rubbish,
and Other Miscellaneous Manures in Various
Urban Districts and Our Opinion Regarding
1" Chung-kuo Nung-pao, No. 7, 1956 (quoted
in Ishikawa, "Changes in Structure,” p. 369);
Jen-min Jik-pao, November 18, 1957, quoted
in Chao, Agricultural Production, p. 312). The
percentage of night soil actually utaized is
assumed to vary between rural and urban
areas, and over time. The following rural and
urban utilization rate figures were adopted
from Kilpatrick, “Role of Chemical Fertilizer":



Table 17—Organic fertilizer. sources, estimated quantities utilized, and nutrient

content, 1952 to 1977

Draft River and Total
Night Hog Animal  Green Pond Mud Gross Nutrient
Year Soil Manure Manure Manure 0il Cake Compost  and Other  Weight Content
{million metric tons)
1952 18566  130.13  422.09 1.2 4.66 73.71 114.09 941.5 10.14
1953 194.82 14244  458.60 14.3 4.86 77.86 122.60 1,015.5 10.92
1954 205.02  140.33  491.05 18.3 4.45 81.12 131.74 1,072,0 11.41
1955 215.85  130.67 511.35 235 4.47 82.25 141.56 1,109.7 11.72
1956 227,41 15288 516.82 30.1 5.01 81.00 152.12 1,165.3 12.37
1957 237.15  184.00  S14.11 38.5 4.92 78.56 152,12 1,209.4 13.03
1958 241.37  256.00  523.97 49.2 5.14 80.06 152.12 1.307.9 14.23
1959 245.75  217.76  503.84 40.6 5.63 76.99 152.12 1.242.7 13.48
1960 249.64  168.85 490.19 39.4 4.02 74.90 152.12 1.179.4 12,50
1961 253.21 16276  452.21 39.4 3.87 69.10 152.12 11327 12,00
1962 257.25  184.74  436.56 44.3 377 66.71 152.12 1,145.5 12.20
1963 272.87 22679  490.72 59.9 3.45 72.27 152.12 1.278.1 13.67
1964 29259 258.04  555.19 81.0 3.40 78.01 152.12 1.420.4 15.23
1965 31092 301.79  631.94 85.7 3.35 85.83 152,12 1.571.6 16.95
1966 31779 32952 640.33 90.6 3.33 86.97 152.12 1.620.6 17.56
1967 32431 35762 598.85 95.8 3.41 81.34 152.12 1.613.4 17.60
1968 331.19 35691  580.69 1013 3.18 78.87 152.12 1.604,3 17.48
1969 338.39 34345 602.9!  107.) 3.04 81.89 152.12 1.629.0 17.67
1970 346.33 37864 60847 1133 3.38 82.65 152.12 1.684.9 18.40
1971 354.41 41566 63846 1198 3.87 86.72 152,12 1.77' 0 19.47
197, 36236 467786 658.63 1267 4.26 89.46 152.12 1,861 .4 20.63
1973 370.27 42020  678.73  134.0 4.90 92.19 152.12 1.852.6 20.42
1974 377.91 45504  698.82 1417 4.65 94.92 152.12 1.925.2 21.25
1975 38506 48279 71947 1499 4.90 97.72 152.12 1.992.0 22.08
1976 39171 489.78  740.75 1585 4.4] 100.62 152.12 2,037.9 22.52
1977 397.97 49230 76272  167.6 4.66 103.60 152.12 2,081.0 22.99
Rural Urban Hog Manure
(percent)

1952 70 30 Hogs are assumed to produce 2 metric

1956 - 40 tons of manure per head each year. {Chinese

1957 80 40 Agricultural Academy, Institute for Research

1962 80 40 on Soil and Fertilizer, Chung-kuo Fei-liao Kai-

1965 90 50 lun [General Treatise on Fertilizer in China)

1972 90 50 [Shanghai: Shanghai Science and Tech-

The 1956, 1957, and 1962 figures were
found in Ishikawa, “Changes in Structure,”
p. 369. Ishikawa derived them from the
source mentioned above. (A similar rural
serics is presented in Chao, Agricultural
Production, p. 313.) Values for intervening
years were interpolated to produce complete
vural and urban utilization rate series. The
night soil figures were then calculated from
the rural and urban population series in
Table 11 according to the following formula:

Night soil utilized = 0.5 x (rural pop.)

x (rural utilization rate) + (urban pop.)

X {urban utilization rate).

nology Publishing Co.. 1962], pp. 58-9,
quoted in Ishikawa, "Changes in Structure,”
pp. 368-69; Jen-min Jih-pao, November 18,
1957, quoted in Chao, Agricultural Produ-tion,
p. 312.) The percentage utilized each year is
assumed to be the same as the rural utiliza-
tion rate for night soil. The hog manure
figures, then, are calculated from the hog
holdings series in Table 15, as follows:

Hog manure utilized =
2 x {hog holdings)
x (rural utilization rate),
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Draft Animal Manure

Draft animals are assumed to produce
an average of 7.7 metric tons of manure per
vear. Ishikawa reports (“Changes in Struc-
ture,” p. 369) that Chung-kuo Fei-ligo Kai-Lun
gives figures of 9 metric tons per year for
cattle and 5 metric tons for horses. An
average figure for draft animals was calcula-
ted using as weights the average proportions
of cattle, horses, mules, and donkeys in the
draft animal totals for 1951-57 {People's
Republic of China, Ministry of Agriculture,
Bureau of Planning, 4 Collection of Statistical
data on Agricultural Production of China and
Other Major Countries {Peking: Agricultural
Publishing House, 1958). pp. 65-78: quoted
in Nai-Ruenn Chen, Chinese Economic Statis-
tics: A Handbook for Mainland China [Chicago:
Aldine, 1967], p. 340). Buffalo are included
as cattle (this is the procedure followed in
Ta-chung Liu and Kung-chia Yeh, The Eco-
nomy of the Chinese Mainland: National Income
and Economic Development 1933-59 (Princeton:
Princeton University Press, 1965). Mules are
assumed to produce the same amount of
manure as horses, and donkeys (asses) are
assumed to produce one-half this amount
(2.5 metric tons).

Don-

Cattle Horses Mules  heys

Average proportion of
draft animal total
Manure produced

0.753 0.082 0.020 0.145

(metric tons) 9.0 5.0 5.0 2.5
Weighted average = 7.7 metric
tons

The utilization rate is assumed to be the
same as the rural night soil utilization rate,
Draft manure utilized each year is calculated
using the draft animal figures from Table
I5 according to the following formula:

Draft animal manure utilized -
(draft animal holdings)

X (ruraj utilization rate).

Chao and Kilpatrick both use an average
of 5 metric tons per year for draft animals.
Chao's source for this figure is Jen-min Jih-
pao, November 18, 1957. Ishikawa's figures
were used here because they come from a
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more recent and more specialized publication.
Dawson, “Fertilizer Supply,” p. 139 uses an
annual manure production figure of 7 metric
tons for each "animal unit™: John Lossing
Buck, Chinese Farm Economy (Chicago: Uni-
versity of Chicago Press, 1930), p. 224 uses 8
metric tons; John Lossing Buck, Land Utili-
zation in China, 3 vols. (Chicago: Univer«ity
of Chicago Press, 1937), Study, p. 258 uses
7.99 metric tons. One animal unit is equal
10. cile 0x, one horse, one mule, two-thirds
water buffalo, or two donkeys (Buck, Land
Utilization in China, Study, p. 473). Buck's
values imply production of 8 metric tons per
ox, horse, or mule, 12 metric tons per
buffalo, and 4 metric tons per donkey. Using
individual weights of 0.595 for cattle and
0.158 for buffalo (yearly proportional
averages as above), and the other weights
previously used. a weighted average for
annual draft animal production of 8.052 is
derived. The same procedure applied to
Dawson's figure leads to an average of
7.045. Both of these figures are sufficiently
close 10 7.7 to support the use of ishikawa's
numbers.

Green Manure

For 1952-57, People’s Republic of China,
Ministry of Agriculture, Department of Soil
and Fertilizer, “Perforrance of the Work
Relating to Fertilizer in Our Country for the
Past Ten Years,” Chung-kuo Nung-pao |China
Agriculture Journal), No. 17, 1959, p. 25 (see
Ishikawa, “Changes in Structure ” pp. 369-
70 Chao, Agricultural Production, p. 312),
reports 2.3 million hectares of green manure
and yield of 4.875 metric tons per hectare
for 1952, and 3.42 million hectares and
11.25 metric tons per hectare for 1957.
These figures imply totals of 11.2 million
reetric tons for 1952 and 38.5 mi'lion metric
tons for 1957. Figures for 1953-56 were
interpolated using 28 percent as the average
annual rate of growth between 1952 and
1957,

The same source as 1952 and 1957 gives
an area of 4.2 million hectares and a yield of
18.7 metric tons per hectare for 1958. The
vield figure is Dbelieved to be seriously
exaggerated (Chao, Agricultural Production p.
312). Chao, Ishikawa, and Kilpatrick all
adopt a yield estimate of 15 metric tons per
hectare for 1964 and 1965, This implies an
average annual growth inyield 0f 4.2 percent.



Increasing the 1957 vyield figure of 11.25
metric tons per hectare by 4.2 percent
produces a yield estimate for 1958 of 11.72
metric tons per hectare, and an output
estimate of 49.2 million metric tons.

Assuming that the production of green
manure was influenced by the same climatic
and organizational forces that depressed
grain output in 1959-62, the amount of
green manure changed in the same propor-
tion as grain output in that period.

Jen-min Jil-pao, June 5, 1965, reported
5.4 million hectares of green manure in
1964 (Chao, Agricuitural Production, p. 312;
Ishikawa, “Changes in Structure,” p. 370).
Assuming vyield, of 15 metric tons per
hectare as mentioned above, total output
was 81 million metric tons. It is assumed
that output for 1963 increased at the average
annual rate implied by the figures for 1962
and 1964.

China Reconstructs, quoted in Kilpatriek,
“Role of Chemical Fertilizer" reports 6.7
million hectares of green manure for 1973,
Assuming that yield had increased to 20
metric tons per hectare by 1973, production
was 134 million metric tons. 1965-72 are
interpolated using the annual growth rate of
5.75 percent implied by the 1964 and 1973
figures.

Output is assumed to have continued to
increase at the 1964-65 rate between 974
and 1977,

0il Cake

Oil cake fertilizer consumption is as-
sumed to fluctuate with soybean production
(Table 1) at a constant ratio of 0.49 {0il cake/
soybeans). India, Ministry of Food and Agri-
culture, Report of the Indian Delegation to
China on Agricultural Planning and Techniques
{New Delhi: Ministry of Food and Agriculture,
1956), p. 146, (see Chao, Agricultural Produc-
tion, p. 311; Ishikawa, “Changes in Structure,”
pp. 368-70), reports that a total of 4.5
million tons of oil seed cakes were used as
fertilizer in 1955. The largest component
was soybean cake. Chao states that soybean
cake constituted two-thirds of the total,
which is also the figure given in Dawson,
“Fertilizer Supply,” p. 139. The soybean
series is used to estimate oil cake utilization,
then, because of the predominant soybean
component in the oil cake total, and because
of the thin data base on production of the

other oil seeds. The figure nf 0.49 is simply
the ratio of oil cake (4.5 million metric tons)
to soybean production (9.12 million metric
tons) in 1955. It may be noted that T. H.
Shen, Agricultural Resources of China (Ithaca,
N.Y.: Cornell University Press, 1951), p. 34,
estimated Chinese oil cake production {pre-
sumably prewar) to be 5.8 million metric
tons annually. When allowance is made for
the “small pirt” used as animal feed, Shen's
rough estimate is consistent with the 4.5
million given to the Indian delegation as
oil cakes used for fertilizer. U.S. Department
of Agriculture uses an estimated ratio of
soymeal production to soybean production
0f0.358 (as compared with0.747 for the U.S.
where most beans are crushed for oil and
meal or exported whole). These rates are
calculated from U.S. Department of Agri-
culture, Foreign Agricultural Service, World
Agnicultural Production and Trade {Washington,
D.C.: USDA, 1975), p. 13. When the rate for
China is blown up (that is, divided by two-
thirds as used earlier) to include all oil cakes
{ormeal), it yields 0.537 as an estimate of the
ratio of oil cake production to soybean
production. This is very close to the 0.49
ratio adopted in this study when allovwance
is again made for oil cakes fed io the
animals,

Compost

The quantity of barn compost and out-
door compost of litter material and plant
residues is assumed to change with holdings
of draft animals (Table 4) from a base 1igure
of 8! million metric tons for 1956. This
figure was estimated by Dawson, “Fertilizer
Supply,” p. 138), and the method is used by
Chao, Agricultural Production, p. 310 and
Kilpatrick, “Role of Chemical Fertilizer.”

River and Pond Mud and Other

In the words of Chao (Agricultural Pro-
duction, p. 312), “This item is meant to
contain all the unimportant types of natural
fertilizer that have only margincl contribu-
tions.” Using an analysis of cropping areas
and the location of suitable budies of water,
along with the probable effect of government
directives, Dawson derives an estimate of
river and pond mud available for use as
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fertilizer in 1956 of 144 million metric tons,
(“Fertilizer Supply,” pp. 138, 140). He esti-
mates the amount of “other” minor natural
fertilizers availacle at 8.12 million metric
tons. The total for 1956, then, is 152.12
million metric tons. This is assumed to be
one-third greater thar the amount used in
1952 (Kilpatrick, “Role of Chemical Fer-
tilizer’). Estimates for 1953-55 arc inter-
polated using the average annual rate of
growth implied by the 1952-56 increase. The
quantity used is assumed to have remained
constant after 1956 (Kilpatrick, “Role of
Chemical Fertitizer").

Total Gross Weight

This is gross weight of all organic fertili-
zers utilized, or simply the sum of the other
columns in this table.

Total Nutrient Content

The weight of plant nutrients supplied
by organic fertilizer is calculated as the sum
of the components, each weighted by its
ratio of plant nutrient to gross weight:

Nutrient content ~ 0.011 « {night soil)
+0.0141 % (hog manure) = {draft animal
manure} ¢+ 0.0091 ~ {areen manure)
+0.105 » (0il cake) + 0.01 - (composy

+ 0.0055 ~ {mud, etc).

These are the coefficients used by Kil-
patrick and Ishikawa. Their sources are (see
Ishikawa, “Changes in Structure,” pp. 368-
70): for night soil, Chung-huo Nung-puao
[China Agriculture Bulletin], No. 7. 1959, p.
36; for hog manure, draft animal manure,
and oil cake: Chinese Agricultural Academy,
Chung-kuo Fei-liao Kai-lun, p. 57. The green
manure figures also came from Chung-kuo
Fei-ligo Kai-lun, but include figures fromJen-
min Jif-pao, November 18, 1957; and Liu Pai-
kao, “Prelimin ary Studies, on a Few Problems
Concerning Cropping Systems," Ching-chi
Yen-chin [Economic Studies], No. 4, 1963,
The compost coefficients are from Dawson,
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“Fertilizer Supply,” pp. 139-40; the coeffi-
cients for mud, ete., are from Wang Chi-
ming, “Strenuous Accumulation and Rational
Application of Fertilizers,” New Ctina Semi-
Monthly, No. 24, December 1957 {sec
Dawson, “Fertilizer Supply,” p. 140).

These coefficients are similar to those
used in Chao, Agricultural Production, p. 145,
Chao's nutrient content series (p. 311) is
much smaller than that presented here,
however, because he multiplies each nutrient
content figure by an “absorption rate” that
ranges between 0.1 and 0,65 for the various
fertilizers. The absurption rate is intended
to represent the proportion of the nutrient
content which is actually absorbed by the
plants. Although Chao bases his absorption
rates on official Chinese studies, they are
not employed in this paper because they
have not been adequately studied in other
countries. Shigeru Ishikawa, a leading
student of Chinese agriculture o'ong with
Chao, put the 1956-57 per hectare (of culti-
vated land) application of all fertilizers at
135 kilograms (with nitrogen accounting for
61 Kilograms). This is to be compared with
our estimate of 115 kilograms. Ishikawa
estimated the rate for 1974 at 175 Kilograms.
{Sce Ishikawa, "Chindg's IF'ood and Agriculture:
A Turning Point,” Food Policy 2 (May 1977): p.
96. Itis estimated to be 198 kilograms in this
study.

SOURCES AND NOTES TO TABLE 18

Tractors

For 1952-64, 1966, 1970, and 1972-76, U. S.
Central Intelligence Agency (CIA), “China:
Economic !ndicators,” ER 77-10508, Wash-
ington, D.C., October 1977, p. 13. The
intervening years were estimated from data
on tractor production, CIA, *China: Economic
Indicators,” ER77-10508, p. 18, using the
following procedure,

Inventory (1) for a given year was calcu-
lated as the sum of the inventory for the
previous year less the depreciation rate (d),
and the production of the previous year:

Tractor, (tractor, ;{1 d)- {tractor outputy 4}

An average rate of depreciation of 6.6
percent was derived for 1961-64 as the



Table 18—Farm machinery, 1952 to 1977

Inventory of Tractors Inventory of Powered Total
Year Number Horsepower Irrigation Equipment Horsepower

{1.000

15 horsepower units) {1,000} {1.000 horsepower)

1952 2.0 30 153 183
1953 27 40 200 240
1954 5.1 77 260 337
1955 8.1 121 338 459
1956 19.4 291 508 799
1957 24.6 369 560 929
1958 453 680 1,280 1.960
1959 59.0 a85 2,535 3.420
1960 79.0 735 4,145 4.880
1961 95.0 1.425 4,845 6,270
1962 103.0 1.545 5.800 7.345
1963 115.0 1,725 6,440 8,165
1964 123.0 1.845 7.300 9,145
1965 134.4 2,016 8,450 10,466
1966 153.6 2,304 9,980 12,284
1967 178.1 2,671 10.695 13,366
1968 1954 2.931 12,742 15,673
1969 216.1 3.242 14,790 18.032
1970 293.0 4.395 16,911 21.306
1971 3527 5.290 20,000 25,290
1972 484.1 7.262 24,016 31.278
1973 639.5 9,592 30,000 39,592
1974 836.2 12,543 36,000 48,543
1975 971.8 14,577 40,000 54,577
1976 1.187.3 17.810 43,500 61.310
1977 1,300.0 19.500 47,000 66,500

average ratio of the difference between the
previous ycar's inventory plus production
and the currrnt year's inventory, to the
previous year's inventory, that is,

d = Tractor, , - tractor catput, | traclor,
| =
tractor; |

Powered Irrigation Equipment

For 1955-74, CIA, China: Economic Indi-
cators. Estimates for 1952-54 are missing in
the source and were interpolated using the
ave'age annual growth rate implied by the
195 number and the figure of 118 given for
1951. The estimates for 1975 and 1977 are
from Jack Craig, Jim Lewek, and Gordon
Cole, “A Survey of China's Machine-Building
Industry,” U.S. Congress, Joint Economic
Committee, Chinese Economy Post-Mao,vol. 1
(Washington, D.C.: U.S. Government Printing
Office, 1978), p. 319. The figure for 1976 is
interpolated.

Table 19— Chinese exports of live animals
and meat to the free world

and the US.S.R, 1955 to 1973

Current Constant 1963
Year Value Deilator Value
(S mullion)
1955 109.511 102 107.364
1956 104.195 101 103.163
1957 76.484 104 73.542
1958 124.268 101 123.038
1959 84.609 100 84.609
1960 62.949 91 69.175
1961 24.133 92 26.231
1962 31.157 93 33.502
1963 49.720 100 49.720
1964 95.847 104 92.161
1965 150.073 100 150.073
1966 158.504 100 158.504
1967 115.642 99 116.810
1968 97.560 99 98.545
1969 128.149 106 120.895
1970 135.337 107 126.483
1971 177.211 114 155.448
1972 221,137 118 187.404
1973 289.738 147 197.10t
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SOURCES AND NOTES TO TABLE 19

The current value figures are from the
data file entitled "Commodity Composition
of the Foreign Trade of the People’s Repub-
lic of China with the Free World and the
USSR, 1955-73, ‘' {Ann Arbor, 1974) developed
by the University of Michigan Project on the
Foreign Trade of the People's Republic of
China, under the direction of Professor
Alexander Eckstein.

Deflator

The deflator is derived by dividing current
value of exports by the 1963 value of exports
and multiplying the result by 100. These
deflators were found in U.N., Department of
Economic and Social Affairs, Statistical
Office, Yearbook of International Trade Statistics,
1964, 2 vols. (ST/ESA/STAT/SER. G/13), 1965;
U.N., Department of Economic and Social
Affairs, Statistical Office, Yearbook of Inter-
national Trade Statistics, 1965, 2 vols. (ST/
ESA/STAT/SER. G/14), 1966; U.N., Depart-
ment of Economic and Social Affairs,
Statistical Office, Yearbook of Intemational
Trade Statistics, 1974, 2 vols, {(ST/ESA/STAT/
SER. G/23), 1975. The series given here is for
Standard International Trade Classification
categories 0 (Food and Live Animals) and |
(Beverages and Tobacco), and is taken from
the tables for exports to developing market
economies.

Constant 1963 Value Terms

This column was computed by dividing
the current value by the deflator divided by
100.

SOURCES AND NCTES TO TABLE 20

These weights are based on factor income
shares or relative value of service flows of
factors. International data are not strictly
comparable.

The 1952-56 weights for Taiwan are from
Yhi-min Ho, Agricultural Development of Tai-
wan, 1903-60 (Nashville: Vanderbilt University
Press, 1966), p. 63.

The 1951-55 and 1968-72 weights for
Taiwan are from T.H. Lee, Growth Rates of
Taiwan Agricuicure, [911-72 (Taipei: Joint
Commission on Rural Reconstruction, 1975),
p. 75.

The 1933-37 weights for Japan are from
Anthony M. Tang, “Research and Education
in Japanese Agricultural Development,” Riron
Keizai Gaku |The Economic Studies Quar-
terly], May 1963, p. 93.

The 1930-35 and 1960-65 weights for
Japan are from Yujiro Hayami, A Century of
Agricultural Growth in Japan (Minneapolis;
University of Minnesota Press, 1975), p. 97.
The elasticities are estimated from a large
number of cross-section production function
studies.

The weights for Panajachel are from T.W.

Table 20— Relative input weights of selected countries and China

Relative Input Weights

Current
Country Year Labor Land Capital Input
{percent)

Taiwan 1952-56 45 25 11 19
Taiwan 1951-55 47 26 8 19
Taiwan 1968-72 42 29 6 23
Japan 1933-37 52 26 8 14
Japan 1930-35 50 30 10 10

Elasticity 40 15 15 30
Japan 1960-65 50 20 10 20

Elasticity 30 20 30 20
Panajachel 1936 84 10 2 4
United States 1949 33 19 48 -
China 1952-57 58 27 15 c
China 1952-57 50 25 10 IS
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Schultz, Transforming Traditional Agriculture
(New Haven: Yale University Press, 1964), pp.
99-100. Panajachel is a primitive Guatemalan
Indian village.

The 1949 weights for the United States are
from 2Zvi Griliches, "Sources of Measured
Productivity Growth: United States Agricul-
ture, 1940-60,"Journal of Political Fconomy 71
(August 1963): 336.

The 1952-57 weights for China are those
used in Table 4 to calculate the aggregate
input index and in Table 5 to cal jlate the
primary input index.

The weights for the United St ites in 1949
and the first set of weights for Clina, 1952-57

FOOTNOTES

> ‘This includes 2.85 billiun yuan of chemical fertilizers,

are for the primary factors of production
(labor, land, and capital) and exclude current
inputs, For China the human and animal
labor used to gather, transport, and spread
organic fertilizer is estimated with the pro-
cedure used to derive the primary input index
of Table 5. The labor weight of 8 percent
estimated in Table 5 is thus allocated equally
to the labor and farm capital input categories
{whose weights before allocation were 54
percent and 11 percent, respectively). The
equal allocation is consistent with the human
and animal labor mix reported in a Chinese
study investigating the labor content of
organic fertilizers.

18 . . . . - . . : . .
The benchmark index is the index of known irmgated area data. The interpolating index is the index of sown area
figures. The final index is calculated according to the formula:

KAf, (I T
i - b

_IL_) KM,
L

where KM = Kaplan: Moorsteen tinal indes, | = tnterpolating index, a = average annal rate of growth of benchmark
index, and b= average annual rate of grow h ofinterpoating index. For 1957-63 a=1.00336. b = —0.0085. For 1966-

72:a = 0.02193, b = 0.005].

* Gilben Etienne, ed.. Chind's Agricultural Development {Geneva: Asian Documentation and Research Center,
Graduate Institute of International Studies, 1974), pp. 22-3.
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APPENDIX 2:

EXPANDED NOTES ON TEXT TABLES

The following material is presented for
those who wish to retrace or recalculate any
of the entries in the tahles accompanying
the text.

TABLE 1

Gross Value of Agricultural Qutput
(GVAQ)

Estimation of a complete GVAO series
proreeded in three stages: collection of
Chinese data on GVAO; adjustment of the
Chinese figures to a single price scale and
uniform coverage; determination of a rela-
tionship between the adjusted Chinese data
and the series on the value of grain, soy-
beans. cottor. and livestock produced, and
estimation of missing GVAO data using this
relationship. The figures for 1952-57 are
from People's Republic of China, State Statis-
tical Bureau, f'en Grea! Years (Peking: Foreign
Languages Press, 1260}, pp. 16, 91. They are
in 1952 prices. The figure for 1957, in that
year's prices, is 53.70.

State Statistical Bureau, Ten Great Yeass,
notes that “The gross output value of agri-
culture covers agriculture, forestry, animal
husbandry, agricultural side-occupations,
and fishery (exclusive of fishing by mechani-
cal means). Handicrafts consumed at the
rural source of production and preliminary
processing of agricultural products are in-
cluded in the gross output value of agriculture
for 1949-57, but excluded for subsequent
years.”

Wubhan Iron and Steel Company, Workers'
Theoretical Group, “Only Socialism Can
Save China,” Wu-han Ta-hsueh Hsueh-pao
[Wuhan University Journal|, Nos. 1-2, 1975,
states that agricultural output in 1970 was
2.5 times that in 1949. "Fundamentals of
Political Economy” Writing Group, Cheng-
chih Ching-chi-hsueh [Fundamentals of Poli-
tical Economy] (Shanghai: People’'s Press,
1974), p. 102 gives the same figure,

According to Shigeru Ishikawa, "Pros-
pects of the Chinese Economy: Trends and
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Cycles,” Pacific Community 4 (January 1973);
254: "It is known that the Chinese practice
of compiling production indexes is to use
the Laspeyres method for each respective
period for which the same fixed prices are
used and to use the link-index method for
linking the indexes of the periods under
different fixed prices.” Accordingly, the two
GVAO figures given in State Statistical Bureau,
Ten Great Years, for 1957 and the note quoted
above imply a link index of 53.7/60.35 not
only for .952-57 prices, but also for the
difference in GVAO coverage implied for the
periods before and after 1957, Therefore, in
calculating a GVAO figure from the state-
ment that 1970 output was 2.5 times output
in 1949, the 1949 figure of 32.59 billion 1952
yu«n (State Statistical Bureau, Ten Great
Years, . 16) is first converted to post-1957
prices and coverage by multiplying it by the
link-index:

GVAO(1970) - 2,5 53.70x 32.599 = 72.499 .
{billion 1957 60.35
yuan)

Use of this procedure is supported by a
statement made by Zhou Fnlai to Edgar
Snow that GVAO in 1970 was US$ 30 billion.
At the official exchange rate of 2.4 yuan -
US$ 1, this figure converts to 72 billion
yuan. {Edgar Snow, “The Open Door,” The
New Republic, March 27, 1971, p. 21, in
Dwight H. Perkins, “Constraints Influencing
China's Agricultural Performance,” U.S.
Congress, Joint Economic Committee, China:
A Reassessment of the Economy (Washington,
D.C.: U.S. Governient Printing Office, 1975),
p. 351. Perkins has shown that this number
was probably calculated in 1957 prices.
(Dwight H. Perkins, “Growth and Changing
Structure of China's Twentieth-Century
Economy,” China’s Modern Economy in His-
torical Perspective, ed. Dwight H. Perlins
[Stanford, Cal.: Stanford University Press,
1975], p. 254.)

Officials of China's International Trade
Promotion Committee told the delegation of
the Center for Research on Trade Structure
of China and Asia that the total value of
production of industry and agriculture com-
bined in 1971 was 8.2 times the value in
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1949, and the total value of production of
industry only in 1971 was 21.3 times the
value in 1949. (Center for Research on Trade
Structure of China and Asia, Chinese Views on
the Future of Sino-Japanese Economic Relation-
ship |Tokyo: Center for Research on Trade
Structure of China and Asia, 1972] [in
Japanese]; in Ishikawa, “Prospects of the
Chinese Economy”). GVAO is calculated as
the difference implied by these ratios, be-
tween the values of combined industrial
and agricultural output and industrial out-
put alone. State Statistical Bureau, Ten Great
Years, p. 16, supplies the following informa-
tion;

Industry
and
Agri-
culture Industry
(billion yuan)

1949 value of produc-

tion in 1952 prices  46.61 14.02
1957 value of produc-
lion
1952 prices 138.74 78.39
1957 prices 124.10 70.40

Converting the 1949 values to 1957 prices
using their implied link indexes, and multi-
plying them by 8.2 and 21.3, respectively,
produces the 1971 values:

1971 Industry and agriculture =
{billion 1957 yuan)

8.2 x124.10 x 46.61 ~ 341.872.
138.74

1971 Industry alone - 21.3 % 14.02 - 268.188.

{billion 1957 yuan) 78.39

Subtracting the value of industrial pro-
duction from the value of industrial and
agricultural production gives the 1971 GVAOQ,
73.:84 billion 1957 yuan.

“Fundamentals” Writing Group, Cheng-chi
ching-chi-hsueh, p. 406, states that GVAQ in
1973 was 2.8 times that in 1949. Using this
number, 1973 GVAO is calculated by the
same method as 1970 GVAO:

1973 GVAO =
{billion 1957 yuan)

2.8 x 53.70 x 32.59 = 81.197.
60.35

The 1970, 1971, and 1973 references—
except for the Edgar Snow citation— and
calculating procedures were supplied by
Robeit Michael Field.

Given figures for 1952-57 in 1952 prices
and pre-1957 coverage and for 1957 and the
remaining data points in 1957 prices and
post-1957 coverage, with the two 1957 fig-
ures supplying the 1952-57 link index, the
entire series may be expressed either in
1952 prices and pre- 1957 coverage, or 1957
prices and post-1957 coverage. Ideally, it
would be preferable to express the series in
1957 prices and post-1957 coverage, since
this seems to be the torm of recent Chinese
statements. Unfortunately, this would be
inconsistent with the partial GVAO series
(the value of livestock produced, grains,
soybeans, and cotton). Furthermore, there is
insufficient price data for 1956 to convert
the partial GVAO series to 1957 prices.
Consequently, the GVAO series is converted
to constant 1952 prices and coverage by
multiplying the figures derived above for
1970, 1971, and 1973 by the 1952-57 link
index, 60.35/53.70, and using the 1952 price
figure for 1957.

A relationship between the partial GVAO
series and the known GVAO figures (1952-
57,1970, 1971, 1973) was calculated by least
Squares regression analysis. The missing
GVAO figures were then estimated by means
of the regression equation;

GVAO =
(standard errors)

-5.2363 + 1.9962 x (partial GVAO) :
(3.0724) (0.0860)

R2=09876, n= 9.

The standard error and “t-statistic" of
the constant term indicate that it is not
significantly different from zero at the 5
percent level. This implies that the possi-
bility that the regression line passes through
the origin—that a zero value for partial
GVAO would be accompanied by zero
GVAO—cannot berejected, aresult which is
consistent with the importance to total
GVAO of the products included in the partial
GVAO. It also implies that the partial GVAO
sum may have maintained a more or less
constant ratio to total GVAO over the years.
This deduction is not entirely plausible, but
it is probably a fairly good approximation
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considering, again, the importance— both
direct and indircct— he partial GVAO
products for total fart. output.

The GVAO series using the pre-1957
coverage was first multiplied by the 1952-57
link index, 53.70/60.35, to convert it into
1957 prices and post-1957 coverage. It was
then divided by a price ratio of 1.075 to
convert it to 1952 prices.

The problem of determining a 1952-57
price index for agricultural products is quite
difficult, and the figure of 107.5 adopted
here can only be regarded as a tentative
approximation. The problem is stated by Ta-
Chung Liu and Kung-Chia Yeh, The Economy
of the Chinese Mainlund: Nutionai Income and
Economic Development 1933-59 (Princeton:
Princeton University Press, 1965) p. 135;

Quotations of faim prices for 1957
are even more scarce than for 1952...two
different indexes of 1957 prices are
available, both with 1952 as the base
year. The government procurement
price index of agricultural products for
1957 is 122.4 (see State Statiztical
Bureau, Ten Great Years, p. 122). The
second inden is derived from figureson
on the total value of agricultural pro-
duction in an article by Po I-po, the
Communist Vice Premier and Chairman
of the State Economic Commission,
who gave the gross value of agricultural
production in 1957 at 64.87 billion in
1957 prices and 60.3S billion in 1952
prices. The price index in 1957 is
therefore 107.5 with 1952 as 100. This
index indicates that government pro-
curciuent prices may not have been
used for products consumed by farm
households and that the prices ot
agricultural products not under the
government procurement program rose
less than those covered in the program.

The statement by Po [-po (*Report on the
Draft 1958 National Economic Plan,” Hsin-
hua Pan-yueh-k'an [New China Semi-Monthly),
No. 5, March 1958, pp. 13, 15) is somewhat
less clear than Liu and Yeh imply. On page 13
Po states that 1957 agricultural output was
60.35 billion yuan in constant 1952 prices.
He does not actually give a figure for 1957
GVAO in 1957 prices. On page 15 he says
that planned GVAO for 1958, calculated in
constant 1957 prices, is 68.83 billion yuan,
and that this is an increase of 6.1 percent in
1957. Dividing 68.83 billion yuan by 1.061
produces the implied 1957 GVAO in 1957
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prices, 64.87 billion yuan. Dividing this
figure by 60.35 billion yuan results in the
107.5 price index. The issue is clouded,
however, by a later paragraph on page 15
where Po states that planned 1958 GVAO
would amount to 64.25 billion yuan if
calculated in constant 1952 prices. If this
figure is divided into the figure of 68.£3
billion yuan for the same year in 1957
prices, the implied index is 107.1. Because
of this discrepancy and because Po makes
no mention of the pre- and post-1957 cover-
age difference, this article is a very
unsatisfactory basis for the 107.5 price
index. For lack of any better information,
however, and because it seems plausible, it
has been adopted here.

Possible support for a 1952-57 price
index of about 107.5, and an unsettling
comment on the reliability of Chinese figures
may be inferred from a figure for GVAO that
was not mentioned above. U.S., Foreign
Broadcast Information Service (FbIS), Daily
Report . People's Republic of China, February
25, 1977, p. ES, reports that Shanghai City
Service in Mandarin, on February 10, 1977,
broadcast a”Second Shanghai Talk on Mao's
‘Ten Relations,™ which mentioned that from
1949 1w 1973, "total agricultural output
value" increased by 130 percent. If the
formula used to calculate 1970 and 1973
GVAO is used with this figure, the result is
66.70 billion 1957 yuan. This figure is
clearly too low to be consistent with the
other known GVAO numbers. If, however,
the 1949 GVAO number is not adjusted by
the link index, and is simply multiplied by
2.3, the result is 74.957 billion yuan, which
is quite close to the figure obtained above
for 1973 GVAO in post-1957 coverage and
1952 prices (75.532 billion 1952 yuan). A
possible explanation is that the Shanghai
lecturer mistakenly adjusted the 1973 GVAQ
figure by the 1952-57 price index rather than
the link index before determining its relation
to the 1949 figure. If this did in fact happen,
the  implied price index would Dbe
81.197/74.957 108.3, which is reasonably
close to the 107.5 index used here.

It is clear that uncertainty clouds any
choice of the 1952-57 price index; however,
Liu and Yeh's preference for tle¢ lower
(derived from Po [-po) index of 107.5 percent
appears 1 be well founded and is adopted in
this study. It is important 1o note, however,
that once one accepts that the link-ratio
(60.35/53.70 1.123) based on the two 1957
GVAO fligures given in State Statistical
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Bureau, Ten Great Years accurately reflects
the 1952-57 price change and the pre- and
post-1957 coverage change, the choice of
price index (whether 107.5 percent or 122.4
percent) influences only the absolute mag-
nitude of the GVAO and not its index. This
proposition is proved as follows,

Note that the link ratio (R} of 1.123
operates as a constraint such that choi~e of
price index {P) automatically fixes the cover-
age factor or index (C). Denoting the 1957
price index (1952 - 100}, derived by Liu and
Yeh from Po I-po, “Report on the 1958 Plan,”
by Liu and Yeh) by P, (107.5) and the
government procurement price index for
1957 by P, (122.4). with C; and C, standing
for the corresnonding coverage index (pre-
1957 or post-1957) under each price index,

= 1.23. (1)

TS

G
R=—P-|:

The GVAO series provides proof of this
proposition. It is expressed in 1952 prices
and uses the post-1957 coverage. This series
deflates all official post-1957 values (re-
ported in 1957 prices) by P, (107.5 percent),
leaving C; at 120.7 percent (that is, the pre-
1957 coverage implied by choice of P, is
20.7 percent larger than the post- 1957 cover-
age). Let this series be represented by V.
Adoption of the procurement price index, P,
{122.4 percent) in deflating the GVAO series
leads to an implied coverage «ifference, C,
of 137.6 percent. Let V, denote this new
constant-price GVAO series. The calculations
of C; and C, are based on the constraint
shown in relation (1) above, From the GVAO
post- 1957 coverage series, V,, the new serices,
V2, can be arrived at with the following
relations (using 1958 and 1952 to illustrate):

V2 (1958) = V| (1958) 1';“
2

V) (1958) - 107.5 , (2)
V, (1952) = V; (1952) - Cc§'=

V; (1952) - 120.7 . (3)

Relation (2) is self-explanatory. Relation (3)
obtains because, whereas for all years after

1957 GVAO was reported in 1957 prices and
deflated to express it in 1952 prices, GVAO
for the years before 1957 has been adjusted
to conform with the new and narrower
coverage adopted for GVAO using post - 1957
coverage.

By virtue of relation (1), we obtain, hy
dividing (2) by (3)

V2(1958)_V, (1958) (4)
V2 (1952) V,(1952)

This relation shows that the GVAO index
uses the post-1957 coverage independent of
the price index chosen,

In the current literature where the data
fragments are from Chinese sources, the
gross value figures shown are in 1957 prices
and post-1957 coverage. For the convenience
of the readers our entire series from 1949
through 1977 is presented in these terms:

Gross Value of Agricultural Output
{billion 1957 yuan; post-1957 coverage)

1949 28.92 1963 52.45
1950 34.13 1964 57.03
1951 37.34 1965 60.56
1952 43.06 1966 64.40
1953 44.41] 1967 68.29
1954 45.89 1968 64.32
1955 49.42 1969 65.53
1956 51.87 1970 72.50
1957 53.70 1971 73.68
1958 59.86 1972 77.09
1959 48.31 1973 81.2¢
1960 41.03 1974 83.36
1961 43.15 1975 85.24
1962 47.96 1976 85.41

1977 84.73

The adjusted gross value of agricultural
output{AGVAQ]) is calculated by subtracting
the sum value of feed and seed (Table 12)
from GVAO in post-1957 coverage. This
adjustment eliminates double counting
caused by the inzlusion in GVAO of agricul-
tural outputs used as inputs within agriculture,
To conserve space AGVAO in the now de-
funct pre-1957 coverage is not presented.

Liu and Yeh, The Economy of the Chinesy
Mainland, p. 414 estimates "insecticides and
other” (thatis, fuel, electric power, irrigation
expenses, plant disease control agents)
costs at an average of 0.5 percent of the
gross value of plant products for the period
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1952-57. Other categories of costs were also
given as average percentages for the period.
The ratio for the "insecticide and others”
category, because of its small base and
unusually high rates ol growth, is best
estimated for the 1952 base by taking into
account both the growth of plant output and
the (faster) growth of “insecticides and
other.” From the estimated physical series
on insecticides (Table 2), assumed to be a
proxy for the “insecticides and other” input
category, the geometric mean of the annual
growthrates is extracted and denoted by r. A
similar geometric mean rate, i, is extracted
from Liu and Yeh's "adjusted” gross value of
plant products for 1952-57 (The FEconomy of
the Chinese Mainland, p. 397). The mean
growthrates per year are 58 percent for r and
3.62 percent for i.

The earlier expression that “insecticide
and other” costs accounted for 0.9 percev
of total plant product value during 1952-57
can now be formally written as (using Csoto
stand for 1952 costs and Ys, for 1952 plant
produce value);

C52[ L+ T+r+ ( l+r )2...“
Y52 I+ I+
+( l+r)
L+

When 0.58 percent is substituted for r
and 0.0362 for i, Cs,/Ys; is 0.0026 or 0.26
percent. This ratio multiplied by Liu and
Yeh's 1952 estimate of “adjusted” gross
value of plant products of 26.75 billion
yuan, yields an estimated cost of “insecti-
cides and other miscellancous inputs” ot
0.07 billian yuan for 1952,

The value series for other years in the
period is assumed to move with the insecti-
cide quaniity series (Table 12). To obtain the
full series, tive 1952 estimate of 0.07 billion
yuan is multiplied by the index of insccticide
quantity (1952 167 percent).

The chemical fertilizer value series is
calculated by multiplying the chemical fer-
tilizer quantity series (Table 12) by a price
taken from Alexander Eckstein, The National
Income of Communist China, (New York: Free
Press, 1962), p. 114. Eckstein obtained nine
price quotations for chemical fertilizer, From
these quotations he suggests a unit price of

L ] 1 = 0.009.
6
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366 yuan per meltric ton as representative
since this price was derived froni figures for
a large transaction.

Unfortunately, Eckstein does not cite
the specific source of his price quotations,
The price is, howes 2, consistent with in-
formation in known sources. He cites a
report in Hsin-hua Yueh Pao |New China
Monthly] No. 2, 1954, p. 162, which states
that in 1952, 300,000 tons of chemical and
2 million tons of cake fertilizer valued at
406.12 million yuan were distributed. When
multiplied by these quantities, the prices of
366 yuan per ton for chemical and 148 yuan
perton for cake fertilizer lead to a total value
0f 405.8 million yuan, which is very close to
the 406.12 million yuan reported in the
article.

Eckstein's chemical fertilizer price is
also consistent with documented fertilizer
price data collected in Jung-chao Liu, China's
Fertilizer “conomy (Chicago: Aldine, 1970).
Using Liu’s price data (p. 89) and weighting
the prices according to type composition, a
rough estimate is derived of 374 yuan per
ton of chemical fertilizer in 1953. Eckstein's
366 yuan per ton is not out of line with this,

Therough estimate was calculated using
the following information from Liu, Ching's
Fertilizer Economy. Ammmonium sulfate made
up 91 percent of domestically produced
fertilizer in 1953, Ammonium nitrate made
up theremaining 9 percent (p. 12). Ammonium
sulfate made up 76 percent of imported
fertilizer, and superphosphate made up the
remaining 24 percent (pp. 61, 64). Of the
total fertilizer supply, 66 percent was domes-
tically produced and 34 percentwas imported
(p. 50).

The implied composition of chemical
fertilizer supply in 1953 was ammonium
sulfate, 85.9 percent, ammonium nitrate,
5.9 percent; and superphosphate, 8.2 per-
cent. Using this percentage breakdown, the
price data are weighted (p 89), so that
ammonium sulfate is 390 y.ian per metric
ton; ammonium nitrate is 316 yuan per
metric ton; and superphospl ate is 245 yuan
per metric ton.

The price of ammonium sulfate, the
major component of chemical fertilizer
supply, is for 1953, Although the prices for
ammonium nitrate and superphosphate are
for 1956, they are used to calculate our
rough estimate because other information is
lacking, The resulting price for chemical
fertilizers is 374 yuan per wetric ton.

The cake fertilizer value series is calcu-



lated by multiplying the oil cake quantity
séries (Table 17) by a price taken from
Eckstein, National Income, p. 114. Like the
price for chemical fertilizers, this price, 148
yuan per metric ton, was selected as repre-
sentative from a number of different
quotations. Like the price for chemical
fertilizers, Eckstein does not quote a
specific source for this price,

It is, however, consistent with informa-
tion in other known sources. Besides Po I-
po. “Report on the 1958 Plan,” we found a
report in Nai-Ruenn Chen, Chinese Economic
Statistics: A Iandbook for Mainland China
(Chicago: Aldine, 1967), p. 419. Chen quotes
a price of 7.00 yuan per 50 kilograms or 140
yuan per metric ten in Shanghai in 1952
from Chinese National Academy of Sciences,
Shanghai Economic Research Institute and
Institute of the Shanghai Academy of Soc,al
Sciences, Economic Research Institute, Chieh-
fung Chien-kuo Wu-chia Tzu-ligo Hui-pien (A
Collection of Shanghai Price Data Before
and After the Liberation (1921-1957)] (Shang-
hai: Shanghai People’s Press, 1958}, pp. 470-
563.

TABLE 2

If correct, the ratio between the State
Statistical Bureau (SSB) figures and our
estimates is a GDP implicit deflator for
agriculture. In these terms what may be
considered the index of “purchasing prices
for agricultural products” (in the SSB's
language) for 1977 (1952 - 100 percent)
comes to 170 percent (134/79). The pro-
cedure assumes no change in the coverage
or definition of the gross value of agricul-
tural output (GVAO) by the SSB hetween
1957 and now. (For the coverage issue see
Appendix 2, Table 1.) The implicit 1977 price
index of 170 percent is very close to the
published fragments on farm purchase prices
from Chinese sources as pieced together by
China scholars, The index of 167 percent
was reported for 1973 in Ligoning Ta-hsueh
Hsueh-pao, No. 1, February 1977, as shown
in Bruce Stone's companion study to the
present work, while Peter Schran inferred an
index of 165 percent for 1974 from Peking
Review, May 9, 1975, p. 18 (as shown in his
“China's Price Stability,” Jouinal of Compara-
tive Economics [December 1977], p. 375).
Against our plausible 1977 GVAO estimate
(hence, our entire time series) the U.S

Central Intelligence Agency (CIA) estimates
appear to be significantly understated. The
ClA estimates produced a GVAQ index of
171 percent for 1977 (1952 - 100 percent)
compared to our 197 percent (see U.S.
Central Intelligence Agency, National For-
eign Assessment Center, “China: A Statistical
Compendium,” ER79-10374, Washington,
D.C., July 1979, p. 3).

The only large apparent gap between our
estimates and the official statistics con-
cerns insecticides. Its weight is small, so
that our aggregate input index would be
little changed even if the difference cannot
be reconciled. Used as a proxy (in percentage
growth terms) for a group of modern current
inputs consisting mainly of electric power,
fuel, and other forms of energy our estimates
appear more reasonable than the official
ones, whose growth rates are much lower.
See, for instance, the CIA estimares in the
above table of total energy consumption
growth in agriculture between 1952 and
1977-78. Moreover, our insecticides con-
sumption estimates are built up from the
1952-57 figures from People’'s Republic of
China, State Statistical Bureau, Ten Great
Years (Peking: Foreign Languages Press,
1960), which represented quantities “supplied
to agriculture” whereas the recent SSB
releases include only domestic output{which
is less than the supplied amount by the
unknown imported quantity).

The CIA estimate for 1977 fertilizer
consumption is 8.881 million metric tons
given along with domestic production fig-
ures which agree completely with the official
releases shown above, (See U.S. Central
Intelligence Agency, “Handbook of Economic
Statistics, 1979" ER79-10274, Washington,
D.C., August 1979, pp. 173 and 225-8.)

TABLE 3

Potatoes

A recent reinterpretation of the grain
data, Robert Michael Field and James A,
Kilpawrick, “Chinese Grain Production: An
Interpretation of the Data,” China Quarterly
74 (June 1978): 369-84, argues that since
1970 the official data fragments included
potatoes in grain equivalent weight at the
ratio of five to one. The reconstructed grain
series (which also assumed that soybeans
have been included in " official” grain figures
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since 1964} is best regarded us tentative
until new evidence becomes available. As
the series now stands, it raises more
questions than it answers. An authoritative
Chinese source which official Washington
is not yet prepared to identify has indicated
a different date for the introduction of the
five-to-one potato-grain conversjon rate than
Field and Kilpatrick assume.

Total Grain

This is the sum of the figures for rice,
wheat, coarse grains, and potatoes. It ex-
cludes soybeans.

Total Grain Value

Output between 1952 and 1977 is the
sum of the four grain categories multiplied
by their prices, which are 106 yuan for rice,
160 yuan for wheat, 120 yuan for coarse
grains, and 160 yuan for potatoes. The
prices were developed for 1952 in Ta-Chung
Liu and Kung-Chia Yeh, The tconomy of the
Chinese Mainland: National Income and Eco-
nomic Development 1933-59 (Princeton:
Princeton University Press, 1965), p. 136.
1952 prices are used because there is more
detailed information than for any later year.
(See Liu and Yeh, The Fconomy of the Chinese
Mainland, p. 138.) Liu and Yeh present the
prices as yuan per picul (I picul = 50
kilograms). They have been converted to
yuan per metric ton by multiplying them by
20. The price for potatoes was then multiplied
by four to calculate the cost per grain-
equivalent metric ton,

To determine value between 1958 and
1977, an aggregate grain price estimate was
calculated by adding the prices of the
individual types of grain, each weighted by
its average proportion in total grain output
between 1951 and 1957. The weights for
1951 were rice, 60.55; wheat, 17.55; coarse
grains, 43.25; potatocs, 14.00; and all grains,
135.05.

Coarse
Rice Wheat Grains  Potatoes

Average

proportion

of total

grain out-

put 0.45 0.13 0.31 0.11
Price per
metric ton  106.00 160.00 120.00 160.00

Weighted average - 123.3 yuan per metric ton
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Total grain output value, then, is simply
estimated as total grain output times 123.3
yuan. Underlying this procedure is the
assumption that the composition of total
grain is stable—a plausible assumption in
light of the U.S. Department of Agriculture
estimates of output by grain category shown
above in the figures for rice, wheat, coarse
grains, and potatoes. For 1975 the propor-
tions calculated from these estimates are:
0.44 forrice, 0.15 for wheat, 0.31 for coarse
grains, and 0.10 for potatoes. This is close to
the composition in 1951.

Value of Soybeans

The price of soybeans is 140 yuan per
metric ton. The value of soybeans is equal to
14 yuan times soybean output,

Value of Cotton

The price of cotton is 1,698 yuan per
metric ton. The value of cotton is equal to
1,698 yuan times cotton output.

TABLE 4

Detailed data on poultry numbers and
prices are only available for 1952, Ta-Chung
Liu and Kung-Chia Yeh, The Economy of the
Chinese Mainland: National [ncome and Eco-
nomic Development 1933-59  (Princaton;
Princeton University Press, 1965), pp. 403-6,
calculated the value of the stock of poultry
in 1652 and estimated values for other years
by assuming a constant proportional rela-
tionship between the value of livestock
holdings and the value of poultry. They
founa the value of poultry to be 3.85 percent
of the value of livestock holdings in 1952,
Due to the nearly complete lack of informa-
tion on poultry since 1952, this procedure
has been used to estimate the value of
poultry for this series.

The value of machinery is crudely esti-
mated by multiplyirg the .otal horsepower
of tractors and irrigation power equipment
(from Table 18) by the weighted average of
1952 draft animal prices (of 77.3 yuan from
the notes to Table 7). This is probably a low
estimate of the cost of farm machinery per
horsepower. The U.S. Central Intelligence
Agency, using scattered Chinese sources,



placed the 1958 price of a 2.1 horsepower
motor and pump set for irrigation at 211.83
yuan and the 1957 price of a standard 15
horsepower fractor at 10,371 yuan (U.S.
Central Intelligence Agency, "Prices of
Machinery and Fquipment in the PRC,”
AER75-76, Washington, D.C., May 1975, pp.
15-6). Actual 1952 machinery prices are
preferable, but consistent, detailed data a1e
not available,

Weights were chosen, after examination
of a number of national agricultural growth
accounting studies, as reasonable approxi-
mations of the Chinese factor income shares
or relative value (imputed where necessary,
as for land) of service flows. Data on the
sample countries are in Table 20. it should
be noted that the aggregate input index is
only moderately sensitive to choice of
weights. Thus, if Taiwan's factor income
shares for 1951-55 and for 1968-72 are used,
the 1977 aggregate input index becomes 249
percent and 263 percent respectively.
Japan's 1933-37 and 1960-65 income share
weights produce indexes of 224 percent and
258 percent, while Japan’'s estimated “modal”
output elasticities with respect to each of
the four categories of inputs for the same
two periods lead to indexes of 315 percent
and 277 percent. These comparisons and
the broad aggregation of input subcategories
{a point explained in the notes to Table 13)
suggest that the estimated aggregate input
index is probably conservative.

TABLE 5

There is ample evidence to suggest that
Chinese agriculture had not recovered from
the cumulative effects of the Sino-Japanese
War (1957-45) and the Civil War (1945-49) by
1952. A detailed argument is advanced in
Anthony M. Tang, "Policy and Performance
in Agriculture,” in Walter Galenson, Ta-
Chung Liu, and Alexander Eckstein, eds.,
Economic Trends in Communist China (Chicago:
Aldine, 1968}, pp. 459-509. The GVAO was
adjusted for this by raising the 1952 output
value by 6 percent, the 1953 output value by
4.5 percent,and so on.

The value of organic fertilizers derives
from the extersive use of labor for gathering,
transporting, and spreading. Hence, their
inclusion in the primary input index reflects
the increased intensity of use of the Chinese
farm labor force, a fact well-known to Criina
scholars. Self-supplied fertilizer index is

calculated from Table 17 by subtracting
purchased oil cake nutrients (quantity of
oil cake used multiplied by 0.105) from total
orgapic nutrients. An indication of the mag-
nitude of labor content is given in Ching Chi
Yeng Chiu, No. 4, 1965, which reported on the
use of 35-45 days of human labor and 20-25
days of animal labor in Liaoning Province to
100 kilograms of nitrogen in farm yard
manure (or about 30 tons in natural weight)!
Ishikawa, who cited the study, observed that
the application of manure increasingly ex-
ceeded 30 tons per hectare in many localities
{Shigeru Ishikawa, “China's Food and Agri-
culture: A Turning Point,” Food Policy 2 (May
1977): 96.

The weights for the primary input index
are 50 percent for labor, 25 percent for land,
and 10 percent for capital, as used earlier in
calculating the aggregate input index. The
weight for nonpurchased fertilizer reflects
the fact that it is only a part of total current
inputs used. This fraction is estimated at
49.8 percent from the 1952-57 totals of feed
and seed costs (Table 12), insecticides (Table
1). and purchased fertilizers (Table 1), with
the imputed value of nonpurchased fertilizers
estimated from the Communist source state-
ment {see Ta-Chung Liu and Kung-Chia
Yeh, The Economy of the Chinese Mainland:
National Income and Economic Development,
1933-59 [Princeton: Princeton University
Press, 1965], p. 411}, that purchased fertilizer
cost constitutes 23 percent of total fertilizer
cost. So estimated, the value of nonpurchased
fertilizers came to 23.6 billion yuan, while
all other current inputs totaled 23.8 billion
yuan in 1952-57. The weight for nonpurchased
fertilizers is thus 49.8 percent of ithe weight
used earlier for all current inputs (15 percent)
or 7.47 percent relative to the original sum
of weights. The new weights releveled to add
up to 100 percent are: 54 percent for labor,
27 percent for land, 11 percent for capital,
and 8 percer:t for nonpurchased fertilizer
(actually for labor embodied).

TABLE 6

Estimated Consumption

It is assumed that no well-articulated
national stock policy was in operation before
1955 when "unified purchase and supply”
of grains was introduced throughout the
country. For 1955-59 it is assumed that
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because of the relative food security that a
friendly Soviet Union was expected to pro-
vide in a national emergency and because of
the need to amortize the Soviet loan {repaid
partly with shipments of soybeans and other
agricultural products), stock changes in
China were to smooth out short-term weather-
associated supply fluctuations and not to
build up a strategic reserve. Hence, estimated
consumption in year t is the average of
supplyint, t I, and t-2. As a moving average
itis centered onyeart 1. To“recenter’ it on
yeart, the average is inflated by 2.35 percent,
the long-term exponential growth rate from
the fitted trend to the grain output series
(1952-77). For 1960-64 it is assumed that
Peking saw the need for a strategic food
reserve but the food crisis growing out of the
Great Leap Forward and a run of adverse
weather caused short-term subsistence to
cverride longer-term strategic reserve con-
siderations. Hence, for this period also the
estimation procedure for grain consumption
for 1955-59 is applied. The moving average
method resulted in 22.6 million metric tons
for 1959 and -25.7 million metric tons for
1960 as stock changes. Subjecting the draw
down to the accumulated 1958 total stock of
19 million metric tons as a limit, we arbitrarily
assign 10.0 and - 9.0 as stock withdrawals
for 1959 and 1960.

For 1965-77 stock changes are assumed
to have a dual role: to smooth out short-run
supply fluctuations and to build up a
national strategic food reserve. Thus, the
three-term moving average method (along
with the recentering procedure) is retained;
however, each year's current supply is first
diminished by 0.5 percent before being
averaged to allow for the annual set-aside
for the strategic reserve. It is to be noted that
because of the higher average rate of supply
increase since the Great Leap Foward (about
3 percent per y~ar) compared with the long-
term rate of 2.35 percent used to recenter
the moving averages, the effective set-aside
amounted actually to 1.15 percent ¢ £ each
year's (smoothed) supply. In these terms the
estimated stock buildup reached 48.1 million
metric tons Ly 1977—a figure consistent
with the 40-million-metric-ton total used by
Zhou Enlai on several occasions to indicate
the size of China's accumulated grain stocks.
Li Ziannian later added that the long-range
target was a stock of 80 million metric rons
(Shigeru Ishikawa, "China's Food and Agri-
culture; A Turning Point,” Food Policy 2 (May
1977): 90.
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TABLE 8

Feed accounted for about 12 percent of
total grain consumption in recent years in
China according to the Food and Agriculture
Organization of the United Nations. Ishikawa
makes an estimate for 1977 of 17 percent
(Shigeru Ishikawa, “China's Food and Agri-
culture: A Turning Point,”Food Policy 2 [May
1977): 90-102). Our estimated proportion
used in this paper is lower (Tables 3 and 15)
but consistent, since our value ratio should
be smaller than the FAO-Ishikawa quantity
ratio. Twenty percent is a plausible average
feed/total grain ratio for the 1977-2000
period—one that allows for the expected
rising trend.

Viewing projected indirect demand in-
crease as the increase in demand for feed-
grains, it is instructive to compare the
estimates of this paper with the historical
rates of Japan and Taiwan (from U.S. Depart-
ment of Agriculture, ! )reign Agricultural
Service, Foreign Agricv!raral Circular: Grains,
FG9-76, May 1976, up. 21 and 58). From
1960 to 1975, Japan' ; feedgrain consumption
rose from 3.0 to 11.7 million metric tons or
10 percent a year; while Taiwan’s increared
{starting its feedgrain import explosion later)
from 0.064 to 1.195 million metric tons or
more than 20 percent a year. These figures
place our high-low estimates for China in a
good perspective. By 1975-76 Japan's feed/
total grain ratio had reached 36 percent and
Taiwan's 21 percent, while the U.S. ratio had
long stabilized at around 75-80 percent
{from USDA data).

Projected increases of all-grain demand
can be calculated either by using the all-
demand income elasticity or by taking the
weighted average (weights being 0.8 and 0.2
as indicated above) of the two projected
annual increases for direct and indirect
demand. These all-demand rates of increase
are to be compared with our h storical total
grain pruduction and consumption {annual
growthrates of 2.35 percent and 2.45 percent
respectively).

This procedure assumes equality between
domestic production and consumption. Al-
ternatively, grain consumption can be used
{as estimated in Table 6) as a benchmark
{278.8 million metric tons for 1977) instead
of production. In the latter case the 2000
projections are {from high to low): 847, 396,
and 549 million metric tons.
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SUMMARY

China’s production target of 400 million
metric tons of foodgrains by 1985 called tor
a growth rate of 3.5 percent per year for
1976-85, well above the 1952-78 average of
2.5 percent. Because of stagnation in 1976
and 1977, the prospects of reaching the
target seemed remote, but recovery and
rapid growth in 1978 and 1979 have restored
the prospect of target fulfillment.

Emphasis on the technological transfor-
mation of agriculture has waxed and waned
over the last two decades, reflecting major
policy changes. China's coordinated and
consistent commitment to technological
change in agriculture began in 1962. Before
then development strategy had centered on
the expansion of the industrial producers’
goods sector, national security, and organi-
zational reform of rural and urban areas. In
the early 1960s production and delivery of
inputs to agriculture increased rapidly but
stagnated in the closing years of the decade.

Renewed commitments to agriculture
were made in the early 1970s and again in
1978, In particular, the latest recommitment
features significantly more favorable terms
of trade for agricultural producers, increased
production of industrial inputs to the farm
sector, greater investment in rural infrastruc-
ture, and higher incentives for local areas.
State funds budgeted for agriculture were
increased from about one-tenth of the total
in 1966-78 to 14 percent in 1979 and are
scheduled to increase to 18 percent for
1980-82. If this planned allocation and the
input supply program are carried out, China
should be able to maintain a growth rate of
3.0-3.5 percent in foodgrain production
over the 1979-85 period. When weather
conditions in 1978, a number of technical
developments, and the implications of vari-
ous 1979 policy changes for resource alloca-

tion, allocative efficiency, distribution, and |

incentives are considered, a meanrate closer
10 3.5 percent or more appears quite possible,
This would provide enough grain for both
quantitative and qualitative improvements
in the diet.

Direct consumption of foodgrains by the
Chinese is among the highest in the world,

but per capita total caloric consumption is
no more than average among developing
countries. Despite increased grain production,
however, average grain consumption per
capitain 1977 was about the same asin 1957
as the population grew by 300-350 million,
and grain feeding of livestock increased.

Although strong efforts are being made
to reduce population growth, about 43 million
tons will be required by 1985 to maintain
consumption at recent levels. Even if popu-
lation control is successful, the large number
of children who will become adults by 1985
will increase requirements,

Per capita consumption rates vary con-
siderably by income group, with the lower
20 percent consuming far less than higher-
income groups. In some areas consumption
is little above subsistence levels., Current
policy indicates that an additional 7-8 million
tons will be made available more or less
directly to those in the two lowest income
quintiles, but perhaps 20-33 million would
be needed to bring their consumption up to
the national average level,

Livestock t~roers adopted in December
1978 call for 30 percent increases in numbers
of cattie, sheep, and »igs, and a doubling of
meat output by 19L5. In 1977 per capita
consumption of meat, mostly pork, was
estimated to be 7.5 kilograms per year. The
government plans to increase the small herd
of dairy cattle and to utilize northern grass-
land for beef. But the target for cattle may be
either of minor quantitative importance or
quite difficult to achieve, depending on the
current definition of cattle. The sheep and
goat target, on the other hand, will probably
be exceeded. But most of the targeted
increase in meat must come from hogs. Hog
stock in the People's Republic has been fed
unusually large amounts of nongrain feed
in the past, but the present trend is toward
higher grain/feed ratios.

Conditions in early 1980 suggest thet no
less than an additional 5 million metric tons
of grain would have to be supplied— mostly
to hogs—to meet the livestock targets. This
is likely to be met. Achieving the meat
target, however, would require 6-19 million
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metric tons more,

In addition to the grain needed for
population growth {43 million metric tons),
direct distribution to lower-income groups
{7 million), and the minimum for increased
livestock (5 million) in 1985, current policy
indicates that stockpiling requirements will
be ur 2 million metric tons, while industrial
use, food processing, and brewing may use
an extra 6 million. The total of 63 million
metric tons is well below the 95-million-
metric-ton increase called for by the 1985
target and seems likely to be attained.

For the most part, additional supply will
be divided hetween more direct human
consumption and more feed for heavier
animals, since there remains active unsatis-
fied demand for both meat and grain.
Wealthier provinces seem to have reached a
point at which much smaller proportions of
increments in production are devoted to
direct consumption. But at the national
average level o1 around 200 kilograms per
capita of processad grain, there is no evi-
deuwce of slackening direct demand.

The People’'s Republic has long heen
important in international grain trade, with
regular rice exports since the mid- 1950s and
large wheat imports since the early 1960s.
The late 1970s marked a major increase in
the latter. Further growth is possible, but a
measured decline seems more likely. The
probability of a large rise seems quite small.

Imports allow China to leave more grain
in rural areas, particularly in the north
where adverse weather has resulted in more
erratic output. Imports allow urban stocks
to be larger and make feed available for the
new suburban hog and poultry farms. China
is also in the market for soybean imports to
meet increased demands for food, vegetable
oils, and possibly animal feed.

Improving the quality and quantity of
industrial inputs to agriculture is a major
plank of the current agricultural policy.
Standardization and quality control are being
emphasized for manufacture and repair of
mackinery. The new fertilizer plants built by
American, Japanese, and European firms
are turning aut higher quality products, and
the operation of local plants is also being
improved. The power industry is stressing
increased efficiency and higher utilization
of capacity.

The growth rates of supply of various
nonlabor inputs to farm production have
been revived to levels equalling or surpassing
those of the rapid-growth period for grain
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output in the first half of the 1970s. The
prospects for effective nutrient delivery
seem particularly good, not only hecause of
large increases in the amounts of fertilizers
with higher nutrient content, but because
these fertilizers are morce stable. Present
utilization rates of organic manures are
unknown, but may be declining owing to the
large labor requirements involved. Hoyp
manure is the most important and effective
natural fertilizer. Its availability (as opposed
to the rate of utilizationy} is likely to increase
more rapidly than during the 1970s. The
quality of conditions on China's irrigated
lands has improved substantially during the
past 20 years, injecting ambiguity into any
constructed “irrigated acreage” series. Planned
increases call for a growth rate of 3.6
percent per year, which i. high but not
unprecedented in the People's Republic. The
plans for growth of both irrigated area and
chemical fertilizer supply seem to be con-
sistent with production of 400 million metric
tons of grain by 1985. The extent to which
these plans are likely to be fulfilled is also
apt to be consistent with that target,

The effects on the trend of foodg ain
production growth of influences other than
the supply of the nonlabor agricultural
input stream are more difficuil to assess. An
exception is weather. 1978 was still a poor
weather year, though production soared
over that of even worse 1977. Yet average
weather, in spite of China's improved facility
for dealing with weather changes, might have
resulted in an increase of as much as 10
million metric tons.

It may be concluded that changes in
policy emphasis affecting prices, budget
allocation, and the manner of rural adminis-
tration should bring about an increase in
work and investment incentives by sharply
altering immediate and long-termreturns in
the farm sector and providing greater peasant
participation in decisionmaking. It is far
from clear that the bulk of additional effor.
so generated will be devoted (o foodgrain
production, but there are a number of
reasons for suspecting that net impact on
the latter will not be negative.

For nonlabor inputs the policy changes
should improve the efficiency of resource
allocation both ainong and within collective
units in a inanner that favors grain produc-
tion. Considering the quality and quantity
of land retired from grain production in
1979, it does not appear that the negative
impact on output was large. Even if such



changes represented a trend, the resultant
production loss through 1985 will probably
be covered by reclamation. A mcasured
retrenchment in cropping intensity is also
implied. But so far such chinge: are still
hotly debated, and in some instances the
retrenchment will have a positive impact on
output as well as an profits,

“Commandism,” as unpopular as it may
have been, represented a means of easing
key infrastructural problems that constrained
growth. Despite state and provincial assis-
tarice to poorer brigades at an unprecedented
level and revision of oppressive policies
contributing to their impoverishment, the
net effect of the current policy changes will
particularly favor the areas that have grown
rapidly in the 1970s.

The incentive to expand production there-
by provided is no doubt crucial, but it
should be recalled that distributional issues
are intense political topics in China and
have often been near the heart of growth-
stalling popular turmoil. The causes of the
disturbances have been complex. Broad
current participation in income growth may
ensure against an immediate outhreak, but
future difficulties cannot be ruled out. Also,
the possibility of an eventual administrational
shift back toward policies more closely
associated with the Cultural Revolution can-
not be discounted.

The prospects for growth of production
caused by the available seed technology
also seem reasonably good. The outlook for
expansion by use of single-cross hybrid
maize and semidwarf wheat stil! looks strong.
Even the slow growth of rice production,
which may have even accelerated in the
1970s, will be bolstered by the present
proliferation ot male-sterile hybrils as
growth from conventional rice hybrids be-
comes exhausted in more and more regions.
Toward the end of the current planning
period, growth in stagnant tuber yields is
likely to begin responding to increased
empharsis on appropriate field management
of this crap and to virus-free seed stock.

it appears that the seed technological

prospects for expanding production in the
first half of the 1980s are at least as
favorable as they have heen in the 1970s,
although eventual exhaustion of growth
from semidwarf wheat and hybrid maize will
ultimately present a problem. The net impact
of several other developments wili favor
farm production in the first half of the
1980s. What effect the purportedly greater
peasant autonomy in production and the
current administration's relative de-emphasis
of grain will have on foodgrain output is
unclear. The material gathered to date,
however, suggests that it may even be
positive or at least not significantly negative,

If the input supply plans (and the extent
to which they seem likely to be fulfilled)
suggest foodgrain output growth in the
annual range (from a 1978 base) of 3.0-3.5
percent, then considuation of 1978 weather
conditions, changes in allocational effi-
ciency, incentives, and technological pros-
pects would tend to argue for growth averaging
in the upper end of that range or even above
it. At the implied production level of 380-
400 million tons, demand is likely to com-
pletely absorb available supply. Domestic
consumption of such volumes will result in
both a qualitative and quantitative improve-
ment in Chinese diets. It should be noted,
however, that expected growth of these
rates through 1985 does not at all imp!y that
such rates will be maintained in future
periods. The present outlook for supply
growth is particularly favorable. But rapid
growth beyond 1985 may depend upon
more problematic contingencies, such as
continued allocational emphasis on agri-
culture and foodgrrins 'ong-term water
diversion plans, further breakthroughs in
seed technology, resolution of economy-
wide energy supply constraints, and preser-
vation of political and social stability. A
major shift in the composition of domes'ic
demand for grain in China may also occur in
the post-1985 decade. Important future
research and data dovelopment v-ould help
ascertain the nature, timing, and extent of
such a crucial shift.
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ISSUES AND PROSPECTS

In 1975 China formulated a 1985 food-
grain! production target of 400 million
metric tons. At the time it implied an
ambitious but conceivable growth rate of
3.5 percent per year. Foodgrain production
stalled at about the 1975 level for the
following two years, and although 1978
registered a 7-8 percent increase (see Table
1), the implied growth rate for target fulfill-
ment within the remaining seven years had
risen to about 4 percent per year? A
preliminary 1979 figure of 315 million metric
tons has been released.> This figure represents
a healthy increase over a good 1978 harvest
but falls somewhat short of the required rate
for target attainment. It is quite possible, of
course, that the preliminary figure is an
underestimate.* But it would have to be a
record underestimate, with the subsequent
adjustment surpassing even 1978's upward
revision of about 10 million metric tons, to
bring the required growth rate for reaching
400 million metric tons by 1985 back to 3.5
percent per year. (According to the State
Statistical Bureau final figure [332.115 million
tons], the preliminary figure was in fact a
record underestimate. The required growth
rate for 1985 target fulfillment is now 3.2
percent. Fulfillment must now be considered
a serious possibility, but would still represent
a remarkable achievement.}

High sustained growth rates in output
are far more difficult to attain in developing
agriculture than in the industrial or service
sectors, From the vantage of 1978's final
estimate or 1979's preliminary figure, reali-
zation of the implied expansion rate would
not only represent a truly significant
achievement for the People's Republic, but
for any major producer of grain.5 During the
spring and summer of 1979, there was little
reference to the 1985 target, but it was not
explicitly revised with the new wave of
economic conservatism as were the steel
target and a variety of capital construction
projects. In late September 1979, Zhang
Finghua® reaffirmed the target and went on
to disclose that of Mainland China's 29
provinces, municipalities, and autonomous
regions, 18 declared that they would be able
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to fulfill their individual 1985 targets, 3
indicated that they would have difficulty
doing so, and 8 promised overfulfillment,
It is therefore useful to investigate how
close the Chinese might come to achieving
the goal and how the additional 95 million
metrictons of production would be allocated.

China’s long-term foodgrain production
growth rate averages 2.5-2.6 percent per
year(1952-78) and is a gnod deal lower if the
bas~ vear chosen is 1957, just before one of
the worst nationwide agricultural failures in
Chinese history. The rate can be made to
appear higher by using 1949, the year of the
Communist Party's ascension to power before
full recovery from World War II and the
Chinese Civil War; and the rate has clearly

Table 1 —Two approximations of a con-
sistent “official’ foodgrain
ocutput series, 1949-78

Approxima- Approxima- Weather

Date tion A tion B Conditions
1949 111 111 bad
1950 130 130 n.a
1952 161 161 good
1953 164 164 average
1954 166 160 bad
1955 180 180 good
1956 188 188 bad
1957 191 191 average
1958 206 205° good
1959 171 184 average
1960 156 146 bad
1961 168 156" bad
1962 180 170 good
1963 190 183 average
1964 194 200 good
1965 194 194 average
1966 215 220 bad
1967 225 231-233 good
1968 210 a average
1969 215 a average
1970 243 243 good
1971 246 246 average
1972 240 240 bad
1973 266 261-266 average
1974 275 275 good
1975 284 283-285" average
1976 285 286 ¢ bad
1977 285 283" bad
1978 305" bad




Table 1—(Continued)

Sources:

Notes:

Approxima*ion A: Robert Michael Field and
James A. !.ilpatrick, “Chinese Grain Produc-
tion: Ar Interpretation of the Data,” China
Quarteny, June 1978, pp. 372-3.
Approximation B: Bruce Stone, A Review of
Chinese Agriculturul Statistics, Research Repon
16 (Washington, D.C.: Iniernational Food
Policy Research [nstitute, forthcoming).
Weather Conditions: Lea A, Orleans, *Soviet
Perceptions of China's Economic Develop-
ment,” in U.S, Congress, Joint Economir
Committee, Chinese Fconomy Post-Mao, vol. |
(Washington, D.C., U.S. Government Print-
ing Office, 1978), p. 147; Edwin F. Jones,
“The Emerging Pattern of Ching's Economic
Revolution,” in U.S. Congress, Joint Eco-
nomic Committee, An Economic Profile of
Mainlund China (New York: Praeger, 1970), p.
93,

Approximation A was an attempt to compen-
sate for changes in the official Chinese
definition of foodgrains. It is hased on the
authors’ conclusion that 1964 was the first
year since 1955 that soybeans were included
in foodgrain output statistics released by the
Chinese government and that since 1970
tubers have heen included at a fifth rather
than a fourth of their natural weight, The
series relies primarily on adjustments of
figures appeering in Chinese publications,
broadcast transcripts and oral statements by
Chinese officials. They are supplemented by
estimates prepared by the authors and other
scholars.

Approximation B is based exclusively on
Chinese materials and difiers, principally in
the 1960s, from those used to derive the
Field and Kilpatrick series owing 1o the
author's provisional adoption of the recent
statement atiributed to a Chinese govern-
ment official that the definition of foodgrains
and the grain equivalent weight of wibers were
changed in, respectively, 1958 and 1963,
Both series are presented since the dates
needto be verified. ! tonly are these dates a
source of some ambiguity, hut there is now
some question whether all soybeans or only
those cor umed directly are included. There
is also a small chance that the tuber ratio has
been changed back to one fourth of their
natural weight (sce note ¢). Finally, Chinese
officials have told members of a Japanese
delegation that whatever the aggregative con-
ventions adopted by the government, defini

tions used by local units inreporting sutput
varied between localities and were some-
times changed, suggesting that establishment
cf atruly consistent series will necessitate a
recomputation of adjusted local reports. 1t
will be complicated and difficult if not
impossible to construct such a seres.

Foodgrains include paddy rice, wheat, coarse
grains, tubers {valued at one fifth of their
natural weight), and soybeans; for co rse
grain definition see footnote |,
“The official figures for 1958 and 1959 are particularly
unreliable. Popular consensus has it that massive
overreporting on the part of loca! administrative cadies
during those years vastly inflated compilations at the
State Statistical Bureau. These compilations may not
now be completely correctable, although various mare
consewvative official series were published  ater the
original estimates appeared. The figutes included are
hased on the last ol these more conservative seres,
although it is nota panticularly reliable series for other years,
No official national aggregate figures have been
published for 1968-69,

[ . . .
" Based on preliminary estimates: unambiguously final
official estimates have not been made available.

‘A definitional question has dgain arisen over the 1978
output figures first published by the State Statistical
Bureau in June 1979. The 1977 figure may also be
implicated since it appeared in the same State Statisti-
cal Bureau publication. The included 1976 figure,
which was based on an increment over 1977 output
appearing i a September 1979 publication, may be as
well. An official news release in late September quoted
the included 1978 figure along with figures for 1949
and 1952, But the latter two coincide with officia’
foodgrain figures for those years, including all soybeans
and tabers valued at one- fourth of their natural weight.
In 1978 and 1979, however, the current definition
{including all soybedns and tubers valued at a fifth of
their natural weight) was reportedly confirmed by Chinese
officials to at least two independent foreign delegations.
Moreover, statement: made 10 a Japanese delegation
indicate that not all soybeans, but only those consumed
directly, are included in official foodgrain statistics
although an American delegation was reportedly told
that all soybeans were included. The assumptions here
are merely convenient ones: that the exclusioa of
soybeans used in oil and bean cake production is, at
most, relatively recent (perhaps accounting for the
difference between the final 1977 figure published in
mid-1978 and the State Statistical Bureau figure pub-
lished in mid-1979); and that the comparison with the
1949 and 1952 figures, which include ali soybeans and
value tubers at one-fourth their natural weight was
one ol expediency. Statistics may not be available for a
recomputation of “foodgrain” soybeans or the Chinese
may now aceept that early official production figures
were minor underestimates anyway, more or less offset-
ting the bias introduced Ly additional incongruity.
Carrent figures may also be underreported, though no
doubt to a lesser extent. If soybeans used to produce
such things as cooking oil and bean cakes have indeed
been excluded, then to establish rough consistency in
Approximation B it is only necessary to add about 3
million metric tons to the included State Statistical
Bureau estimates for 1977 and o the 1978 figure
(though probably not 1976). But the question, unfortu-
nately, remains open.
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been higher for shorter periods, even if we
are careful to take peak-to-peak (1971-75:
3.8 percent per year) or trough-to-trough
(1968-77; 3.1-3.5 percent per year) readings.
But the 1978-85 implied rate of growth has
been exceeded no more than once in the last
three decades for a period of comparable
length (1960-G8: 3.8-5.0 percent per year),
and although this is a trough-to-trough
reading, the 1960 trough was so low (pro-
duction probably did not exceed the 1952
level) as to render comparison with 1978-85
quite spurious.’

in order to exceed historical average
rates of growth in domestically produced
foodgrain supply, China must do one or
more of the following: increase the rate of
growth of input application and absorption
in foodgrain production; increase markedly
the quality o these inputs; improve signifi-
cantly tke efficiency of allocation or manner
of combining these inputs; or utilize
technical innovations to effect a major
upward shift in the production function. It
can be demonstrated that China, owing to
technical developments and policy adjust-
ments, may be in a position to improve on
past performance in each of these categories
of change. Yet the changes themselves
present problems which may eventually
increase the risk of production stagnation.
Although nonpoiemicists must perhaps re-
main skeptical that the 1985 foodgrain
production goal will be achieverd, the
Chinese are currently in a rather favorable
position to put together several years of
better-than-average agricultural growth in

FOOTNOTES

the face of declining rates of population
increase.

The fact that China is supporting one-
fifth to one-fourth of the world's population
on 7-8 percent of the world's cultivated land
suggests to many Westerners the pessimistic
theories of Thomas Malthus and marginal
labor products diminishing to zero. Yet over
the last three decades as a whole, China has
been able to increase foodgrain output,
albeit by a slim margin, :excess of popula-
tion growth and seems in a strong position
to cortinue and even intensify this process,
all within the context of a development plan
that has emphasized agriculture to a far
lesser extent than its press reports would
indicate. Moreover, the chronic peak- period
labor shortages of Chinese agriculture,
documented as early as the 1920s by Buck.8
have been accentuated, due in particular to
overlapping peak demands of multiple crop-
ping and China's labor-intensive agricultural
strategy.?

Virtually no Western observers doubt
that the People's Republic's immense popu-
lation of over one billion!? will be capable
or absorbing 400 million metric tons of
foodgrains in 1685, particularly when popula-
tion growth is taken into consideration. But
a closer examination of China's demand for
grain may shed light on the extent and
timing of changes in China's international
purchase plans (should future production
levels actually turn out to be unexpectedly
high or low) and oo prospects for demand
progress beyond the 400-million-metric-ton
mark,

! foodgrains include rice; wheat; coarse grains; green, yellow, and black soybeans {probably all soybeans but
perhaps only those used directly for consumption); and tubers (valued at one-fifth their natural weight). Coarse
grains include millet, sorghum. corn, barley, buckwheat, mung beans oats, proso-millet, smatl beans, green beans,
and broad beans.

! For output figures sce the otticial series in Bruee Stone, "A Review of Chinese Agriculuu il Statistics,”
International Food Policy Research Institute, Washington, D.C. June 13, 1979, Table 2. See also two approximations
of consistent series in Table 1 below.

Tus., Foreign Broadcast Information Service (FBIS), People's Republic of China tatly Report, December 31, 1979, p.
L12. “Rich Harvests,” Beijjing Review, January 14, 1980, p. 3. The State Statistical Bureau (858) {inal figure (332.115
million metric tons) is from Xinhua [New China] News Agency, news bulletin, Apnl 30, 1980.

! Chinese economists share the belief that initial ec .aates are consistently below the true output figures because
they are deliberately underestimaicd by local, county, and provincial governments. They also believe that the final
astimates dased upon state purchase information are underestimated, although not by as much. Conversation with
Wi Clidan-chun, deputy director of the Institute of Geography, Academica Sinica, Beijing, January 25, 1979.
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* This point was first made o1 the basis of # 1978 estimate of about 290 miltion metric tons with an implied growth
rate of 4.8 percent. per year by Robert F. Dernberger and David Fasenfest, “China’s Post-Mao Economic Future.” in
U.S. Congress, Joint Economic Committee, Chinese Economy Post-Mao, vol. | (Washington, D.C.: U.S. Government
Printing Clfice, 1978}, pp. 3-47.

¢ Xinhua, news bulletin, September 27, 1979, p. 19; FBIS, PRC, September 28, 1979, pp. L9-L15.
7 These growth rates were calculated from Table 1.
® John Lossing Buck. Chinese Farm Economy (Chicago: University of Chicago Press, 1930},

% This argument is developed in Shigeru Ishikawa, “China's Food and Agriculture: A Turning Point,” Food Policy 2
(May 1977): 98-9, where it is pointed out that the current labor utilization rate in Chinese model communes far
exceeds that of China in earlier periods and concurrent rates in other Asian countries. However, this is dite in part to
the differences between the valuation of labor by the individual and by the state, which resuits in both
overemploymeni and a negiect of collective activities in favor of private sideline and leisure activities (see Thomas
B. Wiens, "The Evolution of Policy and Capabilities in China's Agricultural Technology.” in U.S. Congress '2ing
Economic Committee, Chinese Economy Post-Mao, vol. 1 (Washington, D.C.: U. 3. Government Printing Office, 1978) p.
674. Also see Ishikawa, " Prospects for the Chinese Economy in the 1980s,” Tokyo, March 12, 1979, (Mimeographed )

' A recent estimate by John Aird, ' he United States's foremost expert on the Chinese population, places the midyear
1979 figure at 1.017 billion (see Siune, " A Review of Statistics,”; Table 1). As of year-end 1979 even the Chineses were
occasionally quoted as referring to their population as over a billion. {Xinhua quoted by the Japan Timzs |Tokyo].
December 29, 1979).
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COMPONENTS OF DEMAND

The Chinese revealed in the spring of
1979 that foorigrain consumption per capita
in 1977 was w10 higher than it was in 1957.1!
But approximately 300 to 350 million more
Chinese “vere averaging consumption at
thatleve:in 1977 than 20 years earlier, and a
smalle” proportion of production was de-
votec to direct human consumption (livestock
feed accounted for much of the difference). 12
Then, too, 1977 was the second year of grain
production stagnation, resulting in part from
extremely dry weather, while 1957 and 1958
were at the apex of 1950s growth, not again
surpassed until the mid-1960s,

The principal point to keep in miad in
comparing past and present Chinese con-
sumption levels is that the average level in
the 1930s was already very high by inter-
national standards and the 1978-79 average
level ranks China among the highest in the
world. There remains excess direct demand
for grain in China, not because average per
capita consumption is low, but because
sizable segments of the population have
been consuming well below the average and
because even average supply of nongrain
foodstuffs is low. Purchasing more food-
grains is the cheapest means for individuals
to augment consumption and producing
more foodgrains is the least land- consumptive
means for economic planners to supply the
extra demand for calories,

Figure 1, most of which is borrowed from
a 1977 article by Ishikawa, is an international
cross-section of average annual foodgrain
consumpt‘~n per capita plotted again:t aver-
age daily caloric consumption per capita
from all food sources. Nations represented
by triangles are Eastern European socialist
countries. Those represented by circles
along the rising trend line are Asian, and
dots, along the falling trend line, represent
all others. Among a variety of interesting
observations drawn by Ishikawa, the figure
makes clear that China's total caloric con-
sumption is modest {about average among
developing countries) but that its foodgrain
consumption per capita ranks high. This
observation suggests that improvements in
the nonfoodgrain diet might be a much
higher Chinese priority than further incre-
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ments of foodgrains for direct consumption,
But this ignores the tendency of socialist
planners to prolong concentration on focd-
grain output expansion, and high average
foodgrain consumption levels in Asian
countries generally, as well as the issue of
distribution arcund the quoted mean levels.

Raising The Consumption
Level of the Lowest 20 to 40
Percent eof the Population

The redistributive nature of government
policy and egalitarian nature of Chinese
society can be easily exuggerated. The
development process is normally associated
with a widening of rural income differentials,
and redistributive efforts have had to
contend with this effect as well as the
original maldistribution. Over and above the
minimum guarantees of foodgrains, cloth,
oils, shelter, basic medical treatment, rudi-
mentary education, and so forth, the socialist
principle of “each according to his work”
has, in many respects, clearly triumphed
over the communist principle of “each
according to his need,” and recent policy
changes have effected an even greater com-
pensation emphasis upon results achieved
over effort expended in rural areas.!3 The
land reform in the early 1950s, though
Clearly redistributive, by no means eradicated
rural income differentials (see Table 2}, and
it appears quite possible that the subsequent
collectivization movement and other redis-
tributive activities were even less effective
in reducing the remaining differences,
except to the extent that they provided
greater security against drastic temporary
and trend degeneration of welfare.'4 Aithough
China's rural income distribution is one of
the mcst egalitarian in the world today,
average per capita incomes vary considerably
among administrative and productive units.
In 1977, for example, average foodgrain
distribution in Jiangsu was 44 percent greater
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Table 2—Changes in the distribution of per capita income produced, 1930s to 1952

Share of Farm Inconie

Share of Total Income

Change in Change in
Percentile 1930s 1952 Share 1930s 1952 Share
(percent) {percent)
+

Top 10 26.0 21.6 4.4 24.4 21.6 -28
Top 20 42.7 35.1 7.6 42.0 35.0 ~7.0
2nd 20 23.8 213 2.5 239 213 -2.6
3rd 20 16.3 17.5 +1.2 149 17.4 +2.5
4th 20 11.4 14.8 +3.4 13.2 15.0 +1.8
Bottom 20 5.8 11.3 +5.5 6.0 1.3 +5.3
Bottom 20 1.8 5.1 +3.3 2.5 5.1 +2.6
Averag: per capita

incorae (catties of

grain)* 972 920 1,084 1,082

Sources:  Table6 and Robert C. Roll, “Incentives and Motivaton in China: The'Reality’ of Rural Inequality,” a paper
presented at the annual meeting of the American Ecenomic Association, Dallas, Tx., December 28, 1975,

pp. 27, 49.

The distribution of incomes for the 1930s is derived from the sample survey data presented in.John
Lossing Buck, Land Ulilization in China, 3 vols. (Nanking: University of Nanking Press and Chicago:
University of Chicago Press, 1937), Statistics, in Roll, “Incentives and Motivation,” Chapter 3.

* One calty equals 0.5 kilograms.

than that of Ningxia, while average distri-
buted income per capita (excluding private
plot and sideline income) in Shandong was
over 77 percent higher than that of Ningxia
(see Table 3). Turning to variations within
provinces, in 1978 Zhejiang's 10 high-yield
counties averaged 161 yuan of distributed
income per capita, 57 percent above the
provincial average of 102 yuan, whereas the
four poorest counties averaged 40 yuan per
capita.'> Among communes, average per
capita income levels may still vary on the
order of 1:10, and differences within com-
munes and even brigades remain substan-
tial.!® In 1979 Shanghai's 10 richest brigades
averaged 325 yuan per capita, whereas the
10 poorest averaged 190 yuan per capita,!”
Thus, the available information on distribu-
tion would indicate that for the poorest
members of the poorest communes, the
margin of consumption of calories (and
even of rationed foodgrains)!® above a
modest subsistence level may be very slight,
despite average rates of foodgrdin consump-
tion ranking among the world's highest.

A formal foodgrain rationing system in
both rural and urban areas was instituted in
the mid-1950s. By 1956-57 the average
urban ration had been raised from 125.8 to
134 kilograms of grain per capita (processed).
These rations represented minimum guaran-
tees; average consumption levels were
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purported to be significantly higher.!9
Although harvest fluctuations remain a
problem in broad regions throughout China,
resultant extreme losses in income docu-
mented by Buck?0 for carlier years are far
less of a threat. Moreover, a variety of
redistributive policies and activities of the
Chinese government assist backward pro-
vinces and localities in maintaining subsis-
tence and ensure all areas against extreme
harvest loss.?!

But there are indications that the rationing
mechanism may break down in some of the
areas most in need. Refugee-based research
reveals cases of malnutrition in localities of
several regions of China,2? and Chinese
press statements have indicated that 200
million peasaiits each consumed less than
150 kilograms of grain in 1978.23 If this
figure refers to unprocessed grain, then the
processed figure would be around 124 kilo-
grams,2* well below the 1957 average urban
ration. This suggests that some of the targeted
increase in production might be devoted to
raising the consumption standards of the
bottom quintile of the population,

Although it is difficult to estimate how
much positive distributional impact on
China's lower income and consumption
strata will result from the broad spectrum of
recent policy changes to be discussed later
in the paper, some direct measures have
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Table 3— Average rural provincial foodgrain and income distribution

Average Foodgrain Distribution Average Cash Distribution Per
Per Capita Capita from Collective Income
Province 1976 1977 1978 1979 1957 1977 1978 1979
(kilograms) {yuan)
Anhui 66.7 702
Beijing 8.7 greater
than 1978
20.8 greater
Gansu than 1978
Guangdong 32 greater
than 1977
Heilongjiang 84.0 110.0
Henan 7.8 greater
than 1978
Hunan 13.5 percent
greaterthan
1978
Jiangsu 219.5 249.5 67.0 850
Jiangxi 300.0 73.0 89.0
Jilin 209.0 249.5 81.0 107.0
Liaoning 205.5 220.0 770 87.0
Ningxia 152.2 187.2 63.5 80.2
Qinghai 25 greater
than 1977
Shandong 24 greater
than 1977 112,6 112.4
Sichuan 184.4 217.5 246.6 250.0 10 greater 8 greater
than 1976 than 1977
Xinjiang 169.3 184.8 193.3 73.6 85.6 102.6
Xizang 37 greater
than 1977 104.0 130.0
Zhejiang 42.5 greater
than 1977 285.0 57.5 64.5 102.5 120.0
Average 9 percent 13.7 percent
greater than greaterthan
1977 1977¢

Sources: Average foodgrain distribution per capita: Stone, A Review of Chinese Agricultural Statistics 1949-79, Research
Report 16 {Washington, D.C.: International Food Policy Research [nstitute, forthcoming), Table 4A.

Average income distribution per capita:

Anhui: FBIS, PRC, April 22, 1980, p. 04; and January 16, 1980, p. 04.
Beijing: FBIS, PRC, February 14, 1980, p. Li.
Heilongjiang: FBIS, PRC, July 3, 1979, p. S3.
Henan: FBIS, PRC, April 3, 1980, p. P1.
Hunan: FBIS, PRC, March 25, 1980, p. P6.
Jiangsu: FBIS. PRC. May 25. 1980, p. 03; Mav 30, 1980, p. 04.
Jiangxi: FBIS, PRC, April 24, 1980, p. 08.
Jilin: FBIS, PRC, May 1, 1979, p. S3; May 9, 1979, p. S4; “Rural Economy Looking Up,” Beijing Review, May
11,1979, p. 5.
Liaoning: FBIS, PRC, June 5, 1979, p. L9; June 8, 1979, p. S4.
Ningxia: FBIS, PRC, May 16, 1979, p. T1 (where the 1978 increase over 1977 was given as 26.3 percent);
elsewhere it was given as 16.7 yuan.
Shandong: "up 9.8 yuan in 1978" FBIS, PRC, April 25, 1979, p. O5; “up 8.7 percent” FBIS, PRC, June 25,
1979, p. L18.
Sichuan: FBIS, PRC, April 4, 1979, p. QI: May 14, 1979, p. 4.
Xinjiang: FBIS, PRC, May 11, 1979, p. Ti; April 10, 1980 o. T2.
Xizang: FBIS, PRC, June 25, 1979, p. Q2.
Zhejiang: "Average nural per eapita income in the highest yield counties in 1978 was 161 yuan...57 percent
greater than the provincial average” (FBIS, PRC, April 17, 1979, p. O4). Atsosee, FBIS, PRC. February 13, 1980, p. O4.
All provinee= FBIS, PRC, June 14, 1979, p. L9; Minister of Finance Zhang Jingfu“Report on the Final State
Accounts 778 and the Draft State Budget for 1979" (delivered at the 2nd Session of the 5th National
People's Cu.: resson June 21, 1979}, Xinhua [New China) news bulletin, June 29, 1979; FBIS, PRC, July 3,
1979, pp. L6-L7.

Note: Income and foodgrain distribution is shown, but not private plot and sideline income.

* 1979 per capita income distribution from the collectives increased more than 10 yudn over 1978 and 20 yuan over 1977,
suggesting that the national average was less than 73 yuan in 1977 and less than 93 yuan in 1979.
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been taken that should raise consumption
standards of the poor localities over 1979
levels. Already in 1978 large increases in
collective income and foodgrain distribution
were registered in a majority of Chinese
provinces. Except in two cases, all provinces,
municipalities, and autonomous regions
increased per capita collective distribution.
The average provincial increase across China
was 9 percent for foodgrains and 14 percent
for per capita distribution of collective
income (sce Table 3). In 1979 the state
reduced (compulsory) rural grain purchases
by 2.5 million metric tons. From 1979 on-
ward, wet rice areas with foodgrain rations
of less than 200 kilograms (probably un-
processed) and nonstaple foodgrain areas
with rations under 150 Kilograms have been
exempt from state - urchases. Newly re-
claimed land will be exempt from state
purchases for the first five years of produc-
tion.2%

Agricultural taxes, which averaged a
litde over 5 percent of agricultural crop
output in 1974 2¢ and 3.35 percent of gross
industrial and agricultural output value of
rural areas in 1977, were further reduced or
eliminated for poor communes. Rural pro-
cessing enterprises operated by the people's
communes are now tax exempt until the
annual profit reaches 3,000 yuan (d4s opposed
to 600 yuan hefore), while all new rural
industrial enterprises (exclusive of tobacco
factories, distilleries, wineries, and cotton
mills) in financial difficulties can operate

X-free for two to three years. In frontier
counties and national autonomous areas,
the rax exemption is for five years. The
Ministry of Finance estimates that these tax
reductions aione will add 1 hillion yuan to
rural incomes.?” The incidence of the tax
reductions falls primarily on low-income
areas,

There remains an estimated 25.4 bhillion
yuan flowing to China's country side in 1979
from the state?! 1o be set against remaining
direct and indirect rural taxes. Although
social relief funds and aid to communes and
brigades are included in this sum, the extent
to which low-income groups will henefit
front the programs financed therehy remaine
unclear.

Ifwe made the very conservative assumy-
tion that income distribution in 1978 was no
more egalitarian than it was at the end of the
land reform in 1952 und that foodgrain
distribution was identically correlated with
income distribution, then the hottom income
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quintile of the Chinese population zonsumed
an average of 113.6 kilograms of proecessed
grain per capita in 1978 and the fourth
quintile averaged 150.7 kilograms per capita.??
Bringing the bottom quintile’s consumption
up to the estimated 1978 average level of
201 Kilograms per capita would then require
about 21.3 million metric tons (unprocessed
grain); the fourth quintile’s requirement
would be about 12.2 million metric tons for
a total of 33.5 million metric tons.30 All
things considered, however, it seems highly
unlikely that the 1978 income distribution
15 as skewed as it was in 1952, whereas it is
very likely indeed that the distribution of
foodgrain consumption is significantly less
skewed than is income, even considering
flaws in the rationing system and upward
leaks in the official distribution ceilings.3!

Furthermore, ignoring the above-
mentioned biases, if the 150-kilogram figure
quoted by the Chinese press is in terms of
processed grain, then the incremental food-
grain requirement to bring the consumption
of the bottom two quintiles up to the
average is more likely to be in the neighbor-
hood of 20 million metric tons (unprocessed).
Morcover, it is not at all clear that the
Chinese government has the intention of
increasing consumption levels of poor lo-
calities to anywhere near the current national
average through unilateral state programs
within the 1979-85 planning period. Under
our more pessimistic assumptions about the
1978 mean level of per capita consumption
of the bottom quintile of the popuiation
{(113.6 kilograms per year), raising the average
1o 150 Kilograms (123.75 kilograms processed)
would require a little less than 2.5 million
metric tons, which would be covered by the
1979-85 reduction in compulsory grain de-
liveries. In the eyes of the government, this
sum would be enough to alleviate the most
drastic insufficiencies among the Chinese
population.32

If the sole beneficiaries of the one
billion yuan to be transferred to rural areas
through tax reductions were lower-income
groups and this sum completely devoted to
increased grain consumption (which may be
perilously clese to the truth), an estimate of
4.3-5.8 million metric tons of additional
grain®® would be available to the hottom
quintifes for a total of 7-8 million metric
tons,

The remaining 25.4 billion yuan flowing
to rural areas in 1979 is an estimated gross
sum, not an increase over 1978, Aid to rural
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communes actually declined (from 7.695
billion yuan to 7.05 billion yuan) from 1978
to 1979.34 Funds for capital construction,
rural enterprises, and social relief rose from
4.8 billion yuan to 7.8 billion yuan, but of
the increment, the extra share devoted to
social relief was probably not large.35 Loans
to communes and brigades from rural banks
and credit cooperatives rose from 10.03
billion yuan to 13.03 billion yuan, but the
lion's share (11.6 billion yuan) was devoted
to agricultural development and commune-
run industries, and certainly not to con-
sumption loans.3% By far the largest increase
in the rural package derives from an esti-
mated 8 billion yuan for increases in state
purchase prices for agricultural products.3’
But, as will be discussed in subsequent
sections, the primary incidence of this
increase will more likely be in high-income
and fast-growing rural areas.

In summary, although the lowest two
quintiles of the Chinese population may
require 20-33 million metric tons per year of
additional foodgrains to achieve the 1978
national average for per capita consumption,
direct financial arrangements may make
possible increases of around 7-8 million
metric tons if the 1979 policy chonges
extend through 1985. Further improve rent
for those poor areas appears to be depe.:...ent
on production increases and population
control, both of which may continue to he
difficult tasks despite poiicy changes which
facilitate the former, especially in well-
organized and weal*hier areas.

Maintaining Per Capita
Consumption Levels

The next questio. tc be addressed is that
of how much foodgrain will be required to
maintain the status quo: that is, to feed the
1985 population at the sufficiency level
achieved for the 1978 population. The im-
portant thing to note is that incremental
demand in this regard will not be generated
so much from numerical growth in population
as from chronological growth. In estimating
how much additional grain must be supplied
to satisfy all of China's citizens in 1985 to an
extent equal to that enjoyed in 1978, one
must first recognize that an identical per
capita ration will not be sufficien owing to

the changing age distribution of the Chinese
population. Although there appears to be no
one inside or outside China who has a
highly detailed and accurate knowledge of
the Chinese population, John Aird, of the
Foreign Demographic Analysis Division of
the U.S. Department of Commerce, appears
to produce the most comprehensive and
authoritative materials readily available on
the subject. If his figures®® are even generally
correct, something on the order of 40 percent
of China's population in 1978 were children
under 15 years of age. The results of arecent
sample survey conducted by Song Jian and
three other Chinese scientists seem to con-
firm Aird's data, suggesting a figure of 38.6
percent. This means that the numerical
mean ration based upon the entire popula-
tion {approximately 201 kilograms per year
processed, aside from stock contributions)
is substantially below the average adult
ration (which may be as high as 269 or more
kilograms).3? Thus, even if birth and death
rates were zero over 1979-85, a sizable
amount of grain would be required to supply
the new adults with adult rations, and
adolescents with increases commenstrate
with their quantitatively greater nutritional
requirements in 1985,

Appendix | attempts to incorporate this
phenomenon into a rough estimate of in-
cremental foodgrain requirements for supply-
ing the 1985 population with rations equal
lo those available to members of a similar
age group in 1978. In the absence of relevant
Chinese data, people 15 years old and older
have been assigned 100 percent of an adult
ration indiscriminate of age and sex. The
weighting then proceeds: 14 years (90 per-
cent), 13 (80 percent), 12(70 percent), 11 {60
percent), 10 (50 percent), 9(45 percent), 8 (40
percent), 7 (35 percent), 0-6 {an average of 15
percent) of an adult's ration.

There is no doubt that these weights are
highly arbitrary, but it is quite likely that
they represent some improvement over the
assumption that all newborn children are
immediately adult consumers and that
changes in the age distribution of the pop-
ulation have no impact on the degree of
adequacy of foodgrain supplies. Since there
is no data available for age distribution of
deaths, all deaths (1979-85) are assumed to
be of adults, which gives a systematic
downward bias to the estimates: but child
deaths have been greatly reduced in China
in the past 30 years, so the size of the error,
in view of the relatively low hypothesized
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death rates, may not be too large. Furthermore,
the bias should he partially counterbalanced
by the absence of an estimate for the
reduction in consumption requirements for
aged Chinese over the 1979-85 period.

The results of this exercise show that a
large quantity of grain—about 42-46 million
metric tons per year—will be required by
1985 over and above the 1978 level just to
hold the line on consumption per person
relative to age. China's fulfillment or failure
to fulfill 1980 and 1985 target rates of
natural increase is fairly immaterial to the
estimates. As Appendix 1, Table 12 shows,
the Official A estimates use the official 1978
vital rates (including the lower of the two
given death rates) and assume a | percent
rate of natural increase during 1980-85. The
Official B estimates use the official 1978
rates {including the higher of the two death
rates) and assume rates of natural increase
of I percent in 1980 declining to 0.7 percent
in 1985. Aird's estimates, based on his
projected rates, are actually the lowest owing
to his higher hypothesized death rates. The
three estimates are all relatively close since
they all depend heavily on Aird's population
estimates for 1963-78, which have been
selected as those most likely to be accurate
among series readily available. Even official
population estimates are now drawing very
close to Aird's. ¥

Grain Stockpiling Food Processing
Brewing and Other Industrial Uses

China's naticnal grain stockpile, which
was probably quite depleted by the carly
1960s, was as high as 40 million metric tons
inthe early 1970s and is apt to be no lower in
1979 despite two recent years of output
stagnation. It has therefore been accumula-
ting at an average rate of 1-2 percent of
yearly output. A 1.5 percent figure would
allow China by 1985 to surpass its long-
range stockpiling target foimulated in the
early 1970s; a lower figure is more likcly in
view of greater administrational emphasis
since 1978 on leaving more grain in rural
areas.?' But even the 1.5 percent figure
would only take 6 million metric tons from a
hypothetical 400-million-metric-ton 1985
production figure and less than 1.5 million
metric tons of the 95-million-metric-ton
increment,
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These figures probably do not include
local and provincial stocks, of which very
little quantitatively is known. Although visi-
tors’ reports confirm the existence of stocks
atseverallocal levels, the slight information
a.ailable indicates that they may not be
comparable in the aggregate to the national
stockpiles. 2

Ishikawa has estimated that the propor-
tion of grain used in industry and for food
processing and brewing in 1952, 1956/57,
and 1965 were 2 percent, 3 percent, and 2
pereent, respectively.*3 His foodgrain bal-
ance caleulations in a recent article suggest
that the proportion nm}' only haverisento 3
percent again by 197444 1 this is so, then it
seems likely to have declined again in
1976/77 when foodgrain production per
capita dipped back toward the levels of the
1950s and 1960s, exacerbated by larger
feedstock requirements® The proportion
should have recovered to 3 percent in 1978,
and with prospective grain production in-
creases running well ahead of population
growth, itcan be expected torise slowly over
the 1980s. A proportion of more than 6
percent (6 million metric tons) for the hypoth-
esized increment of 95 million metric tons
(not the average for 400 million metric tons)
would not be surprising in view of arenewed
flurry of activity?® in such industries and
more favorable tax and financing schemes
available from 1979.17 This would bring the
average proportion for the entire 400 million
metric tons toward 4 percent by 1985.

If 7-8 million metric tons for immediate
increased direct consumption levels of the
lowest quintiles, 1-2 million metric tons for
stocking, 6 million metric tons for industrial
use, food processing, and brewing, and 42-
46 million metric tons for population growth
are added, it would still leave 33-39 million
metric tons of the targeted increase un-
accounted for.

Past and Future Trends For Live-
stock Feed

A large portion of the remainder, particu-
larly in view of the relatively low probability
of actual target fulfillment by 1985, is likely
to be devoted to improvements in diet
quality (as opposed to quantity). Aside from
illustrations of China's unusually high food-
grain consumption per capita figure, Figure
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1 also indicates the relatively modest
position with respect to nongrain caloric
intake per capita. For nonrationed items
such as fruit and animal products?8 the
skewness of distribution far exceeds that of
foodgrains. With average consumption at
very modest levels, and greater skewness, it
is clear that the bottom brackets enjoy very
little of these commodities.49

The most important food in this respect
is undoubtedly pork The Chinese have
focused on increasing the pig population
because of its fecundity and early maturity,
its omnivorous and hence less immediately
competitive corsumption habits, its im-
portance in traditional Chinese diets, and its
efficiency as a fertilizer producer. The ho§
population has quintupled since 19495
despite major setbacks due to pricing in-
consistencies and excessive compulsory grain
deliveries in the mid-1950s (and very possibly
the mid-1970s),5! as well as an intermediate
decline due to the agricultural failures of
1959-61.

The average annual peasant consumption
of pork in 1952, 1955, and 1956 was 4.95
kilograms, 3.3 kilograms, and 3.85 kilograms,
respectively, with worker and employee
consumption in 1955 at 5.90 kilograms.>?
Chinese figures place 1977 consumption of
all meats (dominated by pork) at 7.5 kilo-
grams per year,”3 somewhat lower than
recent Western estimates,5* and there are
current plans to further increase these levels
to deal with active unsatisfied demand.
Although rural private and ccllective pigs
are fed a substantial amount of nonfeedgrain,
low-opportunity-cost materials, Western
analysts suggest that further increases in
ho. stocks will require a commitment to
increase the percentage of feedgrain con-
sumption.3d

In any evert, the planned improvement
in diet quality’® will be a more land-
consumptive means of furnishing calories.
Ishikawa estimates the cultivated land re-
quirements for supplying meat ard vegetable
oils at, respectively, 3.3 and 10 «imes that of
furnishing foodgrains directly.5? Public
pledges by party and government officials
and reports of pent-up demand for meats
and oils are entirely consistent with China's
high relative proportion of foodgrains in
total calories consumed(see Figure 1), rising
disposable income per capita in both rural
and urban areas,’® recent policy changes
that immediately raise rural and urban
money income,*® and high-income elastici-

ties of demand for such products relative to
foodgrains.60

The proportion of foodarain production
used for livestock feed in the 1930s has
been estimated at about 12.5 percent®! and
was roughly the same in the 1950s. About
one-fifth of this was fed to hogs.®2 The share
for all animals maX have been as high as 14
percent in 1965° and 14-17 percent in
1974,%4 if fine-feed (concentrate) consump-
tion rates per head of livestock were allowed
to drift up with increases in per capita grain
supplies for nonseed purposes as hypoth-
esized by Ishikawa. A rough calculation on
1978 livestock figures®> indicates that if
rates cf concentrate use per head of livestock
and theratio of whole grain to millings were
kept at the low 1957 levels, only about 10.7
percent of towal 1977 foodgrain production
(or 9.9 percent of 1978 production) was
consumed by pigs and large animals, al-
though almost 40 percent of the total was
hog feed 56

These last figures may be a closer approxi-
mation of current reality since even model
pig-raising units in the late 1970s were
feeding their animals an average of only
10.8 percent more grain per head than in
1957.57 Even if the latter were representative
of pig raising generally, it would require less
than an additional | percent{foratotalof 11
percent) of total grain supplies.

But current policy is moving away from
grain-saving techniques.58 If the entire
nutritional requirements of the 1978 Chinese
hog stock were supplied by grains and
millings, it would necessitate the allocation
of an additional 30 million metric “ons. This,
of course, will not occur, but present policies
could bring about a 15 percent increase in
the long-term hog population growth rate
through 1985 (from 3.5 percent to 4 percent).
Some of the increment over the old rate
could result from planned and current de-
velopment of suburban pig farms requiring
high rates of concentrate use. But develop-
ment of these farms would have to occur at
several times the current rate to utilize as
much as a million tons of foodgrain by 1985.

Assuming essentially no growth in abso-
lute quantities consumed by the stagnant
large animal population,®® adding 95 million
pigs to the 1978 stocks would mean an extra
4 million metric tons of feedgrains. This
includes the high concentrate diets of hogs
reared on present and planned suburban pig
farms, but not any further upward drift in
the fine-feed consumption rates of private
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and collective sideline pigs. If concentrate
consumption by all pigs were allowed to
drift up by a second 11 percent over 1957
levels (to the average level of state procured
pigs in the first six months of 1979), an extra
2 million metric tons would be needed.

The target adopted by the Central Com-
mittee in December 1978 called for a 30
percent increase in cattle, sheep, and pigs
and for the annual quantity of meat products
to double by 1985.7% This would mean an
additional 90 million hogs. 51 million sheep,
and 3 million cadtle above December 1978
stocks, and z:. extra 7.5 million metric tons
of meat products.”! Assuming the higher of
our previous fine-grain consumption rates
forhogs, the 1957 rate for large animals, and
the 1957 ratio of grain to millings in concen-
trate synthesis for all stock (45:55), then the
targeted ir.rements would all for 3.8 million
tons and 1.2 million ns of additional
unprocessed grain for pigs and cattle, re-
spectively. It should be noted that to say
that cattle herds will increase by 30 percent
does not imply a 3C percenc increase in
China's 84 million other large animals (in-
cluding horses, donkeys, mules, camels,
yaks, and breeds of oxen excluded from
cattle statistics).”?

Large Animals

In 1657 water buffalo accounted for
13.127 million (15.7 percent) of China's
83.457 million large animals, whereas all
varieties of oxen numbered 50.485 million
(60.5 percent).”3 By 1978 large animals had
only reached 93.89 million -vith *cattle”
accounting for about 10 million (10.7 per-
cent) of the total.” Cattle here include water
buffalo (about 20 percent of the total) and
dairy cattle, but possibly only the common
(vellow) ox from among a number of
varieties,”® or only those raised specifically
for beef as opposed to those used as draft
animals. If it includes all oxen, then numbers
of other draft animals believed to be in
decline must have increased over the 1957-
78 period, while cattle numbers alone dropped
drastically. This contradicts hoth Western
analysts and the implications of official
reports. Even if the 10 million figure does
not include most oxen, it is clear that most
of those that are included, as well as the
stocks of water buffalo, have declined since
1957. This conclusion seems to be borne out
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by scattered reports from both agricultural
and herding provinces.”6

The government has aggressive plans to
increase China's inadequate herd of 500,000
dairy cattle and is developing long-range
schemes to utilize the northicin grasslands
for beef cattle.”” But the plans are still too
small in scale and rhe transformation of the
grasslands too distant to reach the required
numbers by 1985, let alone the figure for
meat increase. In the collective economy of
major growing areas, cattle raising cannot
be expected to compete economically with
pig raising, and calving rates are too low to
generate the required increases.

The most auspicious opportunity is prob-
ably presented by major herding provinces
such as Qinghai, which accommodated 16
million cattle in 1956,’% as opposed to 5
million in 1976.7% Restoration of reclaimed
farmland to pasture and elimination of
government limitations on private stock, as
well as technical progress in breeding and
varietal improvement, should facilitate the
process of recovery and expansion, provided
the decimation through soil crosion of
former pasture is not critically extensive,

The additional yield of meat from an
extra 3 million head is likely to be only
about 40,000-140,000 kilograms 8 due to
the unavoidable low slaugnter rate of large
animnals. It is not impossible that the stuck
increment (1979-85) will exceed the given
figure®! but the additional feedgrain re-
quired is not apt to surpass the estimated 1.2
million metric tons since the largest stock
increases are likely to occur in pastoral
provinces such as Qinghai and Xinjiang,
where cattle will feed primarily on grasses.

As for other large animals {except per-
haps camels, yaks, and highland horses), it
isreasonable to assume that stock increases
in herding provinces and middle-income
localities better able to afford draft animals
will be largely offset by continued stock
declines in the poorest agricultural localities
{owing to more direct competition with
humans and with the more economical
meat-and fertilizer-producing hogs) as well
as inricher areas where more extensive and
cffective mechanization will continue to
displace draft animals,

Sheep and Goats -

Sheep and goat numbers have already
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responded well to pastoral policy reform
and will be quite capable of reaching and
even surpassing their target. Following 15
years of growth at slightly over2 percent per
year (1962-77), herds expanded 5.3 percent
between Decem.er 1977 and December
1978, 7.3 percent between July 1978 and
July 1979, and 4.1 percent between Decem-
ber 1978 and December 1979,

Less than 4 percent per year (1978-85)
would be required to increase numbers by
30 percent over the December 1978 stock of
170 million.%2 But at current slaughter rates
{about 40 percent), the targeted increment
of 51 million head would only provide 300-
500 thousand tons of lamb and mutton 83
The herd growth rate may indeed be higher
than the hypothesized 4 percent per year. A
high rate is indicated not only by the 1978-
79 performance, but by a new slaughtering
regimen which should take the maximum
number of animals in the fourth quarter for
more efficient fodder utilization and maxi-
mum herd growth*™ But even considering
the auspicious signs, the meat contribution
of the increment to the sheep and goat
population is not likely to be more than a
million tons.

Fortunately, although both the late 1950s
and mid-1970s were periods in which pastoral
lands were viewed as prime targets for
expansion of grain acreageb® the cunent
period rejects such a view. Herders have
been released from grain production duties to
a considerable extent, and herding is no
longer regarded as a retardant of progressin
grain production. 6 Because the vast majority
of China's shieep and goats are raised in
predominantly herding areas where the ani-
mals graze for most of the year and winter
for two to three months on cut grasses, ¥ o
estimate has been mnade to account for extra
feedgrain consumption of these animals.

Poultry

No mention of poultry has been attempted
thus far. Unfortunately, national statistics
on absolute poultry numbers are unavailable,
probably evento Chinese officials. Therefore,
increments to feedgrain demand from this
source have been ignored. By means of
justifying the omission, an “order of magni-
tude” estimate of poultry numbers in 1979
has been made on the basis of the quantity

of chicken eggs purchased by the state
during the first half of the vear.%8 Although
the results of this exercise must be regarded
as an extremely loose approximation, they
suggest that poultry numbers (including
chickens, ducks, and geese) may have heen
on the geaeral order of a billion birds at
midyear 1979, about three tirues the esti-
mated figure for 1956,% implying a growth
rate of about 4.7 percent per year.

If this rate were extrapolated or even
doubled through 1985, additional grain de-
mand generated by the increment over 1978
stocks would be well within the most opti-
mistic standard of error for our estimate of
aggregate incremental demand for foodgrains
between 1979 and 1985. This is especially
true because the amount of grain the average
Chinese bird is allowed to consume has
been kept low. New suburban facilities for
poultry and egg production accommodate
about 200,000 birds, while new commune-
level facilities average about 7,000 birds,%0
Developinent of the former, although con-
tributing to increased feedgrain demand, is
still in the initial stages (the first large center
was openied in 1978).°! whereas commune
facilities arc of a size that allows substantial
substitution of low-opportunity-cost materials
for feedgrains.

Hogs: Greater Numbers Versus
Heavier Stocks

Unless poultry is counted as meat, the
bulk of the targeted meat product increase
of 7.5 million metric tons must come from
hogs. But how much meat can be expected
from anincrement of 90 million hogs? Using
parameters from the mid-1950s, the quantity
of pork available from the increment would
be 2.3-3.1 million metric tons,92 which
together with increased mutton and beef
could reach the neighborhood of 4 million
metric tons of extra meat. Increased con-
sumption of large species prircipally identi-
fied as draft animals has net been included
{the most important oinission is probably
that of yaks). Inclusion of dead draft animals
and yaks raised for meat might add an
absolute maximum of abeut 2 million metric
tons 1o 1978 total meat consumption figures,3
but surely a much smaller figure (at least an
order of magnitude lower) is appropriate for
the probable 1985 increment over that level.
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If fulfillment of the target for increased
meat is seriously intended (which cannot be
taken for granted), the solution to the problem
may lie in attempting to drive the hog steck
growth rate beyond 4 percent per year;
wtempting to increase the average weight of
hogs; or a combination of both approaches.
Boosting the rate of stock increase has the
disadvantages of requiring lower slaughter
rates carly in the period and requiring large
and sudden, rather than gradual, increascs
in grain-consuming stock held over the
winter—just at a time when it appears the
leadership has finally come to believe that it
is quite important to bring about some clear
and immediate improvements in popular
living standards, especially in rural areas.

Increasing the average weight per pig,
however, would seent to require even more
fine feed for ecach additional kilogram of
pork. {f the remaining 3.5 million metric
tons of targeted meat production were to be
attained entirely from increased hog num-
bers, the 1985 stocks would have to be some
76 percent above the year-end 1978 level. A
further increment of 5.5 million metric tons
ol unprocessed grain plus additional millings
would also be required.™ If the same result
were to be achieved by increasing the
weight of the planned 1985 stock of 392
million hogs (1978 stocks plus 30 percent),
the required weight increase might be over
22 kilogramns (for a total of about 90 kilo-
grams per hog at slaughter tinie if the 1957
average was relevant for 1978).% Arcording
to previov=ly well-accepted parameters in
the 1930s, this would necessitate the alloca-
tion of an additional 18.2 million metric
tons of feedgrains."0

Chinese officials until recently have
evidently maintained a policy of pushing
low concentrate use in feed schedules to an
uneconomical extent.”” The result of a
typical 1974 official study” implicd that as
much as 20-23 miliion metric tons would be
needed to add an average of 22.4 kilograms
to the weight of 329 million hogs (making
sure that it would appear quite foolhardy
not to slaughter after a relatively brief and
concentrate-scarce  period for fattening
weaned shoats). But calculations based upon
arecomputation by Wiens of a 1957 Chinese
study (the original results of which may
have been altered to conform with official
concentrate conservation policy)®? indicate
that the feedgrain requirement for an extra
22.4 kilograms per hog would be, on the
contrary, in the range of 11-15 million
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retric tons, depending upon the quantity
and mix of supplementary feed used. This
range is even below the figure of 18.2
million metric tons derived by assuming 4
kilograms of concentrate (grain and millings)
per kilogram of incremental hog weight,
widely used as the rule of thumb in China in
the 1930s.

Requirements and Availability
of Millings

All estimates nade so far have been
hased on a 1957 grain proportion of 44.7
percent of total concentrate weight, Most of
the remaining weight has typically been
supplied by millings. The larger estimate (5
million metric tons of grain for increased
numbers and 18.2 million metric tons for
increased weight) would also require 28.7
million metric tons of additional millings or
other fine feed. At the 1977 average process-
ing loss of 17.5 perceat,'® no more than
19.6 million metric tons of millings could he
provided from the targeted increment of 95
million metric tons of unprocessed grain. In
1978 a maximuni of 36.7 million metric tons
{or about 66.7 nercent) of millings out of a
potential 55.3 mitlion metric tons available
in 1978 were used for animal feed (exeluding
poultry). Thus under the more pessimistic
assumptions, if about 88 percent of all
millings available in 1985 can be allocated
tolivestock feed, relatively tractable quanti-
ties of other concentrates will be required. 1f
not, the slack will have te be made up by
more rapid growth of the availability of
other fine feeds (such as wine dregs or oil
cakes from soyhean, cotton, rape, sesame,
or pedanuts, after the oil has been extracted),
or from additional grain.

The Qutlook for Crain Demand
From Livestock in 1985

On balance, then, where does all this
conditional figure manipulation lead us? It
would be absurd to preiend to give a defini-
tive answer. But therc are a few things that
can be said without sinking into complete
ambiguity in view of the rough picture of
Chinese planning, popular responses, and
current conditions available in January 1980.
At least 5 million metwric tons of extra
unprocessed grain must be supplied to
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livestock by 1985 in order to satisfy the
basic stock expansion plans formulated in
1978; it seems quite likely that these plans
can in fact be fuifilled. If the target for
domestic supply of meat products is also to
be achieved, somewhere between 6 and 19
million metric tons of additional grain must
be supplied (primarily to hogs, although
additional demand for poultry feed could
probably also be included).

The actual figure within the range of 6-
19 million metric tons depends on whether
the means of increasing the meat supply
focuses more on increasing weight per hog
or on increasing the numbers of stock. This
in turn depends primarily upon: the amount
of grain available and its redistribution (the
more avaiiable and less redistributed, the
more grain-iniensive will be the means of
meat increase); the availability of nongrain
feedstuffs; and the extent to which the state
believes that peasants can or should be
persuaded to forgo higher current incomes
and standards of living now to increase
national income later.

If current signs are any indication, the
supply of nongrain feedstuffs is a bit of an
obstacle to continued hog stock increase by
means of the methands officially recommended
over the last two and a half decades (although
temporary removal of this constraint is not
out of the question).!%! Feedgrains will be
increasingly available and will be left in the
hands of those that produced it to a greater
extent than before. The state, at least for the
time being, appears to feel, more than in the
past, that the most effective means of rural
enrichment and the solution to the agricul-
tural problem lie 1 allowing peasants to
enrich themselves within permussible lati-
tudes of action. The bonds restraining peasant
economic activities have not becn and will
not be eliminated. But the range of permis-
sible activity has unquestionably been
widened.

All this would suggest that a more grain-
intensive means of supplying additional
pork products will be followed above and
beyond what can be gained from a moderate
upturn in the growth rate of hog numbers.

What little can be ascertained from the
record of the first year or so of policy
changes suggests that this prediction may
be correct. The July 1979 official stock
figure is about 4 percent above that of July
1978, a tidy but unextravagant increase over
the long-term rate of 3.5 percent. But the
December-to-December increase was only

2.7 percent.!92 Meanwhile, it has been re-
ported that in the first four months of 1979
the average weight of marketed pigs rose by
8 kilograms in Shanghai municipality and
by 4 kilograms in Guizhou province. The
naticnal average increase for pigs sold to
the stute over the first half of 1479 has been
given as 5.3 kilograms {from 76.5 to 81.8
kilograms) over the corresponding 1978
period.!93 Pigs sold to ihe state may indced
be heavier than those appearing in rural
fairs and retained for home consumption. But
the average for the {irst six months of 1979
marks a 13.8 kilogram increase over the
average 1957 level for state-marketed hogs.
The appearance of the average-weight-
increase statistical category itself is indica-
tive of an official attitude encouraging
weight increase as opposed to previvus
government efforts to promote conceni:ate
conservation and early slaughter. Further-
more, the purchase price of pigs (by kilogram)
as well as of beef and sheep has been
raised.!%4 It also appears that hogs brought
for state sale have, if anything, exceeded
governnient expectations and occasionally,
facilities for storage.!9% still, it is not at all
clear that the meat-products target will be
fulfilled. Even if it is, the additional supply
will derive from increases of stocks as well
as of weight. And the percentage of meat per
kilogram of live weight should increase with
the latter. Therefore, if forced to quote a
number, 10 million metric tons for additional
feedgrain by 1985 seems a reasonable esti-
mate, with a probable maximum of 15
million metric tons. The millings complement
of even the latter figure could be supplied
out of the 95 million metric tons of hy-
pothesized incremental grain production.

Increased Direct Consumption
Among the Top Three Quintiles

Current rural policies notwithstanding,
however, it is not completely clear whether
Chinese authorities will allow livestock to
consume as much as 15 million metric tons
of grain so soon, One very important issue
has so far been avoided: aside from feeding
the 1985 population at the 1978 level, aside
from raising the standard of the bottom 20
percent or even 40 percent of the population,
aside from increased supplies for livestock
and stockpiles, how much additional food-

103



grain can the average Chinese absorb? How
much would he choose to consume? To
what extent is this level actually depandent
upon any realistic supply of nonfoodgrain
items to the average Chinese citizen by
1985? These are questions about which we
are not only uninformed but profoundly
ignorant,

It inight be suspected froin Figure | that
the middle-income Chinese would now want
more nongrein foods rather than additional
foodgrains. It has also been noted that he
probably wants, first and foremost, more
calories, and that the cheapest way for him to
acquire them and the most econnmical and
secure way for the state to supply them is to
encourage more foodgrain production and
consumption. But how long is this process
likely to continue?

One Chinese agricultural economist!©
suggests that foodgrain output can be ex-
pected to grow 3 percent per year {0.5-1.0
percent below our forecast) but not much
more over the 1979-85 period, and livestock
feed will comprise only 10 percent of total
additions to supply (slightly below cur basic
estimate). A growth rate of 3 percent per year
in foodgrain production (1980-85) with 10
percent of the increment supplied to hogs
and cattle would allow 7.14 million metric
tons of additional livestock feed over that
available in 1978. After S million metric tons
are deducted to feed the planned additions to
livestock at the 1978 feeding rate, the remain-
ing grain would only cover a weight increase
of 3 or 4 kilograms for each hog slaughtered.
If the 400-million-metric-ton target were
reached, 10 percent of the increment going to
feeds would mean 9.5 million metric tons and
would allow 7 kilograms of extra weight per
hog 107

If our ranges for other uses are correct {for
stocking, industrial use, and so forth, and
population growth) this would leave a mean
value of 34 millior metric tons for improved
direct consumption in the event of 1985
foodgrain production target fulfillment. This
is probably more than enough to raise the
average consumption of the bottom two
quintiles to 201 kilograms per year of pro-
cessed grain or 269 kilograms per adult
equivalent, should the recent and future
policy changes result in such a distributional
pattern. But as has been noted above, only
about 7 or 8 million metric tons of acditional
deliveries to the lower-income peasants
seems assured. How then are the remaining 27
million metric tons likely to be divided
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among the categories of increased direct
consumption and increased indirect con-
sumption?

Despite the expectatic, through inter-
national comparison, that turther increases
in income among middle- and upper-income
peasants might lead to a modest interest in
increase: grain consumption, it is possible
that this notion is seriously in error. Recent
nutritional studies note rising foodgrain re-
quirements of consumers who have con-
sistently derived high percentages of caloric
intake from foodgrains.!®8 Refugee studies
have also turned up evidence of high food-
grain demand in particular localities, 199
although such demand must be taken in the
context of particularly low caloric availability
from nongrain sources compared with that
of the average Chinese peasant. Ultimately
it may turn out that the elasticity of demand
for foodgrains among even the top three
quintiles of Chinese consumers is much
greater than expected from examination of
world-wide data.

In 1978 grain distribution per capita was
249.5 kilograms (probably of unprocessed
grain) in Jiangsu and Jilin, two of China's
relatively more affluent provinces within
their respective regions. In 1979 Sichuan’s
per capita distribution was 250 kilograms
while Zhejiang's was reported as 285 kilo-
grams. Although official figures are not
available for all provinces, those included
are clearly in the upper range of foodgrain
distribution'! Jilin's value of animal pro-
ducts, however, is only 11 percent of the
total provincial gross value of agricultural
output (GVAO)!''T—even less than the low
national average of 13.7 percent!!12—and
Sichuan’s animal stocks have only just
started to grow agair after recovering from a
severe decline in grain distribution (reaching
a low of 184.4 kilograms per capita in
1976).'!3 Liaoning, which distributed 220
kilograms per capitain 1978, ' registered a
value increase of 35 percent in pork supplies
between January and July 1979 relative to
the same period in 1978.115 But the March
1979 rise in purchase price of pigs alone, 16
which may have been included in the pork
value calculations, could cover most of the
increase. Although too fragmentary to con-
stitute  proof, these data indicate no
discernible decline in the rate of direct
consumption increase, at least until the
approximate level of the national average is
reached (201 kilograms of processed grain;
about 244 kilograms of unprocessed grain).



In 1954, when children comprised about
40 percent of the population {as they did in
1978),''7 a survey was conducted covering
over 16,000 peasant households in 25 pro-
vinces '8 “Poor” peasant families with an
average income of 116.7 yuan per family
member consumed 4 mean of 176.5 kilo-
grams of processed foodgrains per capita{or
about 1.5 kilograms per yuan of income).
“Middle” peasants with an average income
of 154.9 yuan per family member consumed
189 Lilograms each (0.32 kilograms per yuan
of income over that of a poor family member).
Curiously, the marginal propensity to con-
sume foodgrains did not drop off significantly
among “rich” peasants: at 216.2 yuan per
family member, they consumed 206.5 kilo-
grams per family member, 0.29 kilograms
per yuan of incremental income over that of
“middle” peasant family members (sec Table
4). When converted to monetary terms, the
marginal propensity to consume yuan of
foudgrains per extra yuan of income merely
dropped from 6.1 percent to 5.3 percent. if
anything the figures may vverestimate the
decline since richer peasants may consume
foodgrains of higher quality and price. One
may assume that a vich peasant in 1954 was
able to consume substantially more nongrain
foodstuffs than was a poor peasant.

Unfortenately a full range of variations
of the marginal propensity to consume was
not obtainabie since the peasant categories
were defined along class rather than eco-
nomic lines and therefore mask much more
substantial regional variation in inconie! !9
{(and probably consumption). Nevertheless,
even on the basis of this abbreviated infor-
mation, it should be observed that the figure
0f 206.5 kilograms of processed grain would
be about 5 kilograms per capita above the
1978 national average, below Zhcjiang's
1979 average distribution (when converted
to processed terms); but about equal to the
1978 figures for even the more relatively
well-off provinces, such as Jilin and Jiangsu.
All this suggests that even the middle quintile
is likely to have unsatisfied demand for
foodgrains. How far such demand may
extend into the top 40 percent of peasant
incomes and among urban dwellers is un-
known, as is the point at which Chinesc
consumers are likely to begin eating less
rather than more grain with increased in-
comes,

There is some indication, however, that
a major point of inflection mav finally be
within sight. Zhejiang province has his-

torically allocated about 2 percent of total
grain production to hogs.!129 In 1979, however,
when distribution per capita reached 285
kilograrus per capita (223 kilograms pro-
cessed '2! or about 22 kilograms above the
national mean), and grain production in-
creased by I million hog numbersroseto 15
million—7 million above the previous record.
This would indicate that about 20 percent of
incremental grain production was allocated
to hogs alone.!22

To summarize the breakdown of esti-
mates for grain demand increases, about 43
million metric tons will be required to
maintain 1978 standards cf direct consump-
tion for the older and numerically larger
population. About 2 million metric tons will
prubably be reserved for national, provincial,
and local stocks and 6 million metric tons
for industrial use, processed food, brewing,
and so forth; 5 million metric tons will be
required as a minimum grain provision for
planned increases in livestock, and 7 million
metric tons will be transferred more or less
directly to lower-income groups. These
components sun to 63 million metric tons,
which would be covered by an annual
growth in foodgrain supply of 2.7 percent—
a reasonably safe goal given the period
uncer question. The remaining 32 million
metric tons supplied if the 1985 target is
reached will be divided principally among
increased livestock feed (at least an addi-
tional 5-10 million metric tons would be
required to approximate the 1985 target for
provision of meat products) and increased
direct consumption among all categories.
Considered thus far, however, have been
demand increases over and above the level
supplied in 1978, which included 6.4 million
metric tons of net foodgrain imports,

International Foodgrain Trade

In the immediate future, trade will almost
surely play an augmented role (although
still a relatively subsidiary one) in helping
China meet its foodgrain demands. The
importation of wheat in exchange for rice
began, on a major scale, in 1961, following
the agricultural failures of the period, al-
though large rice exports began in the mid-
19505.'23 This kind of trade can be expected
to expand. In spite of recent progress in
wheatyields, China's production matrix and

105


http:each(0.32

901

Table 4—Average income and foodgrain consumption per person, and the average anc¢ marginal propensity to consume
foodgrains in 1954

Percent of Average Average Average Foodgrain Consumption

Category of All Peasant Income Per Number Per Income Per Per Person Average Propensity to Marginal Propensity to
Household Houscholds Household Household Person Amount Cost Consume Foodgrains Consume Foodgrains
(yuan) {yuan} (kilograms) (yYuan) (kg/yuan) (yuan/yuan) (kg/vuan) (yuan/yuan)

Poor peasant 29.0 488.7 3.2 116.36 176.5 31.59 152 0.27 - S
Middle peasant 62.2 774.4 5.0 154.88 189.0 33.83 1.22 G.22 0.325 0.061
Rich peasant 2.1 1.297.0 6.0 217.17 206.5 36 96 095 017 0.281 0.053
Former landlords 25 497.2 1.2 118.38 180.5 3231 152 0.27 S A
AMembers of Agri-

cultural Coopera-

tives 32 704.6 5.1 138.16 195.5 34.99 1.42 0.25

Sources: The average income per houschold and the average number of persons per household are from a sample survey of 16,000 peasant households in 25 provinces. A
summary of results appears in People’s Republic of China. State Statistical Bureau, A Brief Summan of Ddta ot the Income and Expenditure of Peasant Households in
1954." Tongyi gongzuo |Statistical Work] May 29, 1957, pp. 31-3; translated in Nai-Rucnn Chen, Chinese Economic Staustics A Kanabook for Mainland China (Chicago:
Aldine. 1967). pp. 430-1. Chen gives the year of reference as 1955; it is actually 1954,

Foodgrain consumption per person: The amounts were calculated from information given in the State Statistical Buredu sample survey in Chen, Chines2 Economic
Stanstics. They appear in jin in this source and have been converted at the rate of 2 jin per Kilogram.

The cost of foodgrain consumption per peison was calculated at the rate of 0.179 yuan per kilogram. The relevant price for pedasants s not the retail price but the
opportunity cost of eating the grains they produce—the average rural purchase price. The price used is derived from a 1950 average foodgrain priceof0.111 yuan per
kilogram and an index number of 130.3 for 1954 derived as 4 weightc average of the average wheat and unhulled rice indexes for 1954 (1950=100). The weights are
derived from the relationship between the wheat. rice, and average foodgrain price indexes for 1952. This yields a price figure for unprocessed grain of 0.145 yuan per
kilogram. But since consumption was given in processed units, 0.145 yuan has been divided by an average processing loss figure {0.809) to obtain a stitable price for
the processed grain(0.179 yuan). This average grain price was used for all average propensity calculations. The price data are from Stone, A Review of Chinese Agricultural
Statisties. 1949-79. Research Report 16 (Washington, 11O International Food Poliy Research Institute, torth oming)

Average propensity to consume foodgrains. This is calculated from the average cost of foodgrain consumption per person, the average foodgrain consumption ner
person, and the &' erage income per person.

Marginal propensity io consume foodgrains: This is calculated from the average income per person and the foodgrain consumption per person. The price used to
compute the yuan of extra foodgrain consumption per extra yuan of income is an estimate of the ov er-quota purchase price, which ran generally 20-30 percent above
the compulsory procurement price of the 1950s. The compulsory procurement price was used for 23-34 percent of all grain production between 1953 and 1956; the
over-quota purchase price is relevant for the remainder. On the basis of this information, the within-quota price wds estimated at 0.] 22 yuan per kilogram. The over-
quota price was C.153 yuan per kilogram of uniprocessed grain or0.189 yuan per kilogram ot processed grain. The marginal values for middle ,easants were computed
using poor peasant income and consumption as a base. The marginal values for rich peasants were computed using middle peasant income and consumption as a
base.



dietary habits still make it a rice-surplus,
wheat-deficit economy, and the probable
pattern of yield increase over the immediate
future may well accentuate this characteristic.
The world foodgrain price structure also
argues in favor of this kind of trade, and
recent econometric work indicates that the
world rice price is a strong determinant of
China's level of rice exports.!?* A more
detailed explanation shows that wheat and
coarse-grain imports are related to the two
previous years' production of these crops
and the previous year's trade balance (which,
among other things, is influenced by the
relative prices of wheat imports and rice
exports). Rice exports are, of course, also
related to per capita rice production and
foreign exchange requirements.!?> Imports
of wheat are loosely related to the procure-
ment of grain in the North China Plain
surrounding the major urban centers of
Beijing and Tianjin where much of the
imported grain has been consumed.!26

Even the recent grain import contract
commitments (11-13 nillion metric tons per
year through 1981)!'47 cannot be seen as
altering signifticantly the per capita con-
sumption of foodgrains in China as a whole.
Nor does it appear that land being shifted
out of foodgrain production is large relative
to reclamation plans, much less total culti-
vated acreage.!“8 The imports can clearly be
seen as part of a coordinated program of
investment in peasant incentives: allowing
more grain to be left in rural areas, particu-
larly in North China where output is erratic
owing to drought, while easing bottlenecks
in transport facilities; increasing urban food-
grain stocks (especially in Beijing, Tianjin,
and other waterports); and supplying the
new suburban hog and poultry farms.

In this last connection, feedgrains and
feedgrain products may represent a growing
trade opportunity. China has recently builta
farm for raising up to 10,000 hogs and
another for raising 20¢,000 laving hens;!29
Chinese leaders are reportedly considering
the installation of seven new large-scale
integrated hog-raising and processing plant
facilities, with an annual capacity of 90,000
hogs, primarily to s=rve northeastern in-
dustrial centers. Large-scale poultry opera-
tions have also been discussed.!3° This
stock will be fed a substantially higher
proportion of fine feed than th: average
levels throughout China, and authorities
may very well not require contiguous rural
areas to cover the additional demand, pre-

senting an opportunity for trade. But it
should not be overlooked that state purchases
in most provinces appear to be rising.
Moreover, the vast majority of Chinese
livestock will remain on private plots and in
small unconcentrated collective units
throughout China and will continue to sub-
sist on substantially nonfeedgrain materials.

China was once one of the world's
leading producers of soybeans with a large
export market, but production may have
actually declined somewhat since the late
1950s.13!Soybean acreage was probably
squeezed out in the early and mid-1960s by
other, higher-yielding food crops and in the
1970s was primarily intercropped and
planted at the edges of fields, though total
output may well have recovered to around
the 1957 level. Soybeans were previously
counted on a weight-equivalent basis with
cereals for purposes of quota fulfillment.
The ratio has recently been changed to 2:1
in favor of soybeans!32 but is probably still
low in view of their protein content, low per
hectare yield, and value on the world market.
Some provinces have aiready taken additional
measures.!33 Lespite a renewed governn.ent
interest in soybean production, current diet-
improvement policies may lead Chinese
authorities to import soybean products!34
over and above increases in domestic output
This would be due to the value of soybeans
as a protein source, their prominent role in
traditional Chinese diets, the afcrementioned
feedgrain requirements, and both the pent-
up demand for vegetable oils and high costs
in cultivated land for producing them do-
mestically.

The new import contract commitments
are at levels two to three times the 1961-77
average.'3 These commitments seem to have
been made principally because rural policy,
urban consumption, and stockpiling plans
could not be left to the vagaries of weather
during the critical period of transition to
new leadership. Per capita consumption,
both urban and rural, is increasing at a
reasonable rate, however, and it is unlikely
that imports above the annual level of those
committed to will be necessary.

While it is quite possible that around 10
million metric tons or a bit more will con-
tinue to be imported through 1985 {reduced
within-quota procurements are guaranteed
“from 1979 onward"),'36 it would not be tco
surprising if the level were cut back some-
what after 1981 if the initiative to further
develop marketable grain bases progresses
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well. It should be noted that despite the
reduction in within-quota purchases, total
state procurements in 1979 rose substantially
over 1978.137 In view of the probable exten-
sion of current grain purchase prices, the
trend is likely to continue, provided grain
production expands as required within agri-
culture as awhole. This issue is the subject of
the remaining sections, but it should be
noted that it appears improbable that China
would radically increase net foodgrain exports
within the 1980-85 period except to partially
defray grain import costs. Even in the un-
likely event that 400 million metric tons of

FOOTNOTES

! See Stone, “A Review of Statistics,” Table 4, discussion.

"
domestic production is reached by 1985, the
possibility of a massive increase in grain
exports is quite remote: increased consump-
tion is too important a plank in the ad-
ministration’s current rural and urban platform;
and unsatisfied demand for grain, hoth
direct and indirect, is too apparent. On tite
other hand, the Chinese have lived with
unsatisfied demand since well hefore the
establishment of the People s Republic of
China. Therefore, although stave policy must
now address that demand, it need not be
eliminated at once: evidence of clear, steady
progress is probably sufficient.

" Ibid.. Tables 1 and 4. The Chinese put the population increase figure at 300 million. “Decisions of the CCPCentral
Committee on Some Problems in Accelerating Agricultural Development” (adopted by the 3rd Plenary Session of the
11th Chinese Communist Party [CCP] Central Committee on December 22, 1978), printed in Zhanwang (lHong Kong)
June 16, 1979, pp. 21-4; July 1, 1979, pp >3-5; and in FBIS, PRC, August, 31,1979, po. 1L.22-1.37. John Aird's “best”
estimates indicate that the increase was 335 million {Stone, “A Review of Statistics,” Tahle 1)

See for example, "Discussion of the CCP Central Commuttee, FBIS, PRC. August 31, 1979, p. 1.26. The
recommended bases of distribution of commune members' food rations are 30-40 percent of work points and 60-70
percent of basic food rations, but commuane members may use any method approved by the mayjonty. Thus limits

cGifferences in food rations within communes, but not

ameng communes, National upper limits on foodgrain

distribution were abolished in 1979. The impact of the new rural eentive program uponincome distribution will e

discussed later in the paper.

L) : . E . . -
Dwight Perkins, “Radical Land Reform—The Experience of China” o paper presented ot the Sympusium on
Institutional Innovation and Reform: The Ladejinsky Legacy, kyoto, October 1977

" FBIS, PRC, April 30. 1979, p OS5,

" ¢. Rohen koll, “Incentives and Motivation in China The “Reality’ of Rural Inequaling,” a paper presented at the
annual meeting of the American Econonue Assoctation, Dallas. Tv . December 28,1975, p 35 indicates that about
75 percent of the differences in crop income i the 19505 were caused Iy difterences between regions The
remainder were attributed to differences within regtons Roll concludes, however that the dispersion of rural
income in Chinda is one of the lowest in the wor'd today  The § 10 tigure indicates that per capita income 1s 10 times
larger in the richest 10 percent of all communes than in the poorest 10 percent of cominunes

" “Investigation Report by the Shanghai Municipal Agnicultural Otfice.” FBIS, PRC August 16, 1979, p. 06

18 :
Other rationed commodities include cloth, oil, sugar, and occastonally pork

19 " . -
Stone, "A Review of Statistics,” Table 4. discussion.

20 . B
Especially those resulung in famine. See Buck, Chmese

Farm Economy, and Jobin Lossing Buck. Land Utifization 1in

Ching, 3 vols. {Nanking: University of Nanking Press and Chicaga University of Chicago Press, 1937). The latter
presents compilations of county records demonstrating that the surveyed localines sutfered an average ol from?2 5
(in the rice region) 1o 3.6 {in the wheat region) extreme famines between 1850 and 1932, which resulted not merely in
malnutrition. but in migration, starvation, and canmbalism

A summary of harvest losses not resulting i famune 1s gien in Bruce Stone, “Agnceultural Purchase Price Policy
in the People’s Republic of China,” a paper presented at the [nternational Food Policy Research Institute,
Washington. D.C., January 10, 16, 1979. Stone uses Buck's tigures to caleulate step probabihty density fundtions to
delineate the nisk of varying degrees of harvest loss i the wheat and rice regions between 1904 and 1929

Buck's figures include data for 64 localities 1 the wheat tegion over a 25-year penod They had a double-
cropping index of 127 (Buck, Land Unhzation, Study, p 274). Thewr average yield, E(X). was equal to 76 percent of
normal yield (Buck, Land Unhzation, Statistics, 5. 208). Normal yield, yield when no major natural calamities oceur, is
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equal to 1.31578 E(X). In the table below, 1—[X/1.31578 E{X)] is the percent of the normal harvest lost bzcause of a
natural calamity; j is areference number given to each of the percentages in theable. The probability of sustaining a
harvest loss of the percentage indicated by 1—[X/1.31578 E(X)| is indicated by p. The percentage harvest loss itself is
indicatzd by x. It is shown in the table as the probable number of harvests with the harvest loss indicated. It was
calculated by dividing the number of entries with crop losses of Z percent by the number of localities, then
multiplying by the number of years multiplied by the double-~ropping index.

i 1 2 3 4 5 [} 7
1-[X/1.31578 E(X)] 80100 70 60 50 40 30 20-G
(avg. 88.5) {avg. 5.9)
p 1.0 1.8 4.5 o2 17.0 16.6 50.3

Similarly, BucK's figures include data for 96 localities in tie rice region over a 25-year period. Their double-
cropping index was 166. E(X) was equal to 79 percent of normal yield, which equalled !.26582 E(X).

j 1 2 3 4 5 6 7 8
1-[X/1.26582 E(X)) 85-100 80 70 60 50 40 30 20—0
{avg. 93.4} {avg. 8.5)
P 1 3.3 3.6 3.1 6.7 39 6.2 72.1

The average percentage loss (x;} in the vheat region when j equals 7 and in the rice region when j equals 8 was
computed as follows:

n-1i
g = X [E‘l pr‘|/ Pn

wherex = E(X)/ normal harvest = average harvest loss:

p; = the probabilities or trequencies associated with x;;
x, = the percentages of noimal harvests lost;

n -

Tpx, = xand

=1 n-1
Pn = - Zp

=1

Finally, the figures included inthese tables exclude less frequent calamities that result in famines. These would
add an extra 3.4 percent for the wheat region and 1.8 percent for the rice region to the tails of the distributions.

? Nicholas Lardy, Economic Growth and Distbution in China {Cambridge: Camb-idge University Press, 1978).

™ Miriam and Ivan London, “Hunger in China: The ‘Norm of Truth'.” Worid View, 22 (March 1979): 14-6; “Hunger in
China: The Failure of a System?" a paper prepared for the Workshop on Agriculture and Rural Development in the
People’s Republic of China, Cornell University, Ithaca, N.Y. May 17-19, 1979.

B Stone, “A Review of Statistics.”

M The composite Train processing reduction factor 0.825 is taken from Stone, “A Review of Statistics,” Table 4.
 “Decisions of the CCP Central Comumittee.” FBIS, PRC, August 31, 1979, p. L.27.

1 Pehing Review, January 3, 1975, pp. 10-1.

Tax Reduction in Rural Areas,” Beijing Review, March 16. 1979, p. 12; see also Xinhua, news bulletin, December 27,
1979; FBIS, PRC, December 27, 1979, p. (3.

B Zhang Jingfu, “Report on the Final State Accounts of 1978 and the Draft State Budget for 1979, {delivered at the
2nd Session of the Sth National People’s Congress on June 21, 1979), appearing in Xinhua, news bulletin, June 29,
1979; FBIS, PRC, July 3, 1979, pp. L6-L17. The relevant section here ison p. 1.13. In this report the total estimated sum
was 24.4 billion yuan; the estimated component for financial ransfer to rural areas owing to tax reductions and the
rise in agricultural purchase prices was 7 billion yuan. The final estimate for the latter, however, was 9 million yuan
{Xinhua, news bulletin, December 27, 1979 FBIS, PRC, January 3, 1980, p. L18). The 25 billion yuan appearing in the
text is derived by adding 2 billion yuan to the original 24 billion yuan estimate, then deducting the | billion yuan for
tax reduction already discussed.

® These figures were calculated using an average consumption per capita figure of 201 kilograms ¢ .. year (207
kilograms available for consumption after deductions for feed, seed, industrial and food processing, brewing, net
international trade, and processing loss have been made, minus 2 percent of the original production figure [304.75
million metric tons] for national, provincial, and local stockpiling; this is Stone's (best) estimate in Stone, “A Review
of Statistics,” Table 4), Aird's midyear 1978 population figure of 1.002.437 million, and Roll's 1952 income share
percentages (see Tables 2 and 4).

¥ Stone’s estimate is 201 kilograms per capita (Stone, “A Review of Statistics"); population is Aird's midyear 1978
figure from Table 5; the composite processing reduction coefficient used is 0.825 (Stone, “A Review of
Statistics”), derived from Wien's processing loss figures for individual crops and Stone's estimated 1977 crop
distribution (see Table 8 in this paper).

n Stone, “A Review of Statistics,” notes to Table 4. See Table 3 below.

109



» Cheng Ming referred to the condition of the 200 million peasants consuming below the 150 kilogram mark as a
“state of semi-starvation” (FBIS, PRC, May 10, 1979, p. US5). Although 1978 figures for steel were mentioned in the
article, it is not clear whether the foodgrain reference is for 1977 or 1978. In “Decisions of the CCP Central
Committee,” FBIS, PRC, p. L22, it was stated that in 1977 “somewhat more than 100 million peasants had inadequate
foodgrain supplies.” Despite population and livestock increases, per capita direct consumption should have been
significantly higher in 1978 than in 1977.

¥ since the reform includes reductions of rural taxes other than the agricultural tax, the appropriate price for such a
calculation is not immediately clear. The 1979 average compulsory purchase price of rice was abott 0.230 yuan per
kilogiamn. In 1978 it was 0.192 yuan per kilogram. See Stone, “A Review of Statistics,” Table 20B: and Zhang Jingfu,
“Report,” FBIS, PRC, p. L.10. The average compulscry purchase price is the lowest relevant price because agricultural
tax reductions of grain retained in rural areas would be evalueted at this rate, For the highest price relevant to the
purchased grain, the retail price of 0.32 yuan per kilogram may be used. This is the mean of 1975 national average
prices of Grade B rice (286 yuan per kilogram) and medium grade wheat flour (0.360 yuan per kilogram) from Peng
Kuang-hsi, Why China Has No Inflution (Peking: Foreign Languages Press, 1976), p. 7. One billion yuan at the average
retail price would purchase about 3.1 million metric tons of processed grain (5.75 million tons in unprocessed
equivalent}. At the within-quuta price the sum would purchase 4.34 million metric tons of unprocessed grain.

H Zhang Jingfu, “Report.” FBIS. PRC, July 3, 1979 p. 1.8, 1.13. The 1977 figure was 5.069 billion yuan.

* The 1979 figure is from Zhang Jingfu, “Report.” FBIS, PRC p. L13. The total sum for capital construction (39.5
billion yuan) plus those pants of regular reserve funds and other standby financial resources earmarked for capital
construction in local budgets came to 45.192 billion yuan in 1978, a large increase over 30.088 billion yuan in 1977
(p. LB). Agriculture’s share in 1978 was 10.7 percent (Xinhua. news bulletin, December 27, 1979: FBIS, PRC, January
3. 1980, p. L18), or 4.836 billion yuan.

** “Rural Bank Loaens and Savings Inciease.” Beiying Review. November 16, 1978, pp. 6-7. If loans emanating directly
from the newly established Agricultural Bank of Chind are included, the totals are, for 1978, 13.178 billion yuan; for
1979, 17 billion yuan; and for 1980, 20 billion yuan (Xinhua, news bulletin. January 23, 1980; FBIS, PR(, January 23,
1980, p. L3).

7 N . . . . St

Purchdse price increases and tax reductions aecounted for 9 billion yuan in 1979 {as opposed 1o 7 billion yuan
estimated a year earlier—see feotnote 28). Of this sam, an estimated bilhon yuan were from tax reductions {sce
footnote 27).

* calculated from Aird's May 1979 midyear Chira population series in U.S. Central Intelligence Ageiy. National
Foreign Assessment Center, “China: A Statistical Compendium.” ER79- 10374 Washington, D.C., July 1979, p. 5. The
40 pereent figure assumes that child deaths were zero over the 15-year period 1964-78. The Chinese sample survey
was quoted in Xinhua, news hulleting February 13, 1980, FBIS, PRC. February 15, 1980, pp L11-1.13.

* Stone's 1978 estimate is 201 Kilograms per year (see footnote 29) The 269 kilogram figure is derived in Appendix 2
of this paper.

* See footnotes 10 and 38. New ofticial targets tor the rate of natural increase were published in February 1980: less
than I percent for 1980, 0 8 percent for 1981, and 0.5 percent tor 1985. (Renmin Ribao |People’s Daily]. February 11,
1980, p. 1: FBIS, PRC. Febr:ary 15, 1980, p 1.15)

*' Stone, “A Review of Statistics,” Tables 4 and 4A. The early 1970s figure and long-range target were given by Vice
Premier Li Hsien-nien, cited inIshikawa, "China's Food and Agriculture,” p. 90. The report of a 1975 study mission to
China put the figure at 40-60 metric tons Food and Agriculture Organization of the United Nations, Study Mission,
"Learning From China: A Report on Agriculture and the Chinese People's Communes,” FAQ, Regional Office for Asia
and the Far East. Bangkok, 1977, p. 19

**In 1978 when the previnee’s outpui rose 27 percent over 1977, a dry year, Jilin's grain reserve increased 13.5
percentto 295,425 tons. FBIS, PRC, May 1.1979. p 51 hihn i34 major grain- producing province in the Northeast with
average per capita consumption greater than the national mean in 1979 (202 kilograms per capita of processed
grain).

# Shigeru Ishikawa, "Factors Affecting China's Agriculture in the Comung Decade,” Institute of Asian Economic
Affairs, Tokyo. 1967. Table 3 and Appendix 1. (Mimeographed )

H Shigeru [shikawa, "China's Food and Agriculture,” p. 91.

** Stone, “A Review of Statistics,” Tables 1-4: see also U.S. Central Intelligence Agency, “A Preliminary Reconciliation
of Official and CIA National Product Data,” ERM78-10690, Washington, D.CC., December 1979, p. 4

* Ma Hung-yun and Liu Yun-ch'ien, " Train More Experts of Economic Management of Agriculture,” Kwang-ming Jih
pao, November 18, 1978; translated in U.S., Joint Publications Research Service, PRC Agriculture 23 (JPRS 072,921),
pp. 14-6; "Proposal for Changing Dietary Habits,” Peking Review, December 1, 1978, pp. 18-9; Benedict Stavis,
“Turning Point in China's Agricultural Policy,” Working Paper No. 1. Rural Development Series, Michigan State
University, East Lansing, Mich., May 1979, p. 43.

+
See above.

48 , . . .
Pork is strictly rationed in many urban areas.

¥ An exception to this observation appears to be vegetable consumption in areas where urban supply is relatively
high (0.5 kilograms per capita per day, gross weight) and fairly well insulated against seasonal fluctuations {varying
less than 20 percent in either direction of the yearly average), though there appears to be considerable pent-up
demand for the gradually progressing program of varietal increase. See Thomas 3. Wiens, “The Economics of
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Municipal Vegetable Suprly in the People’s Republic of China,” a paper prepared for the Vegetable Farmung Systems
Delegation, National Academy of Sciences, Washington, D.C., December 1977. {Mimeographed.) Lower-income
people would probably enjey fewer vegetables in those rural areas with short natural growing systems and incomes
too low to afford vinyl technology. Although in the 1950s the average consumption of vegetables by peasants was
greater than in the cities, current urban consumption per caoita is 125 percent above consumgtion in 1955 (this
calculation is based on official data found in Nai-Ruenn Chen, Chinese Economic Statistics' A Handbook for Mainland
China [Chicago: Aldine, 1967]. p. 438). It should again be noted that average statistics conceal large vaziations af the
extremes of the distribution. In the major municipal area of Tianjin, vegetable consumption per capita averages | jin
| tael in the busy season and 1.7 taef in the slack season (about an eighth of busy season consumption). The facilities
for busy season storage still do not even out the seasonal variation, so rotting is extensive. Tranjin also hds a varietal
problem: a surfeit of leafy vegetables and a lack of yellow vegetables. One of the appdrent causes is inflevible
management of prices by officials who do not take the problem of rotting into consideration and insulate the
producers from corrective market signals. Neither free nor market administrative adjustments have sohed this
problem (Tianjin Ribao [Tianjin Daily] in FBIS, PRC, "1y 4, 1979, p. R3).

* Stone, "A Review of Statistics,” Table 3. The use of 1949 as a base year is less misleading in this instance as hog
numbers, unlike many ocher farm output indicators, were already above their prewar levels (see Ta-chung Liu and
Kung-chia Yeh, The Economy of the Chinese Mainland: Nanonal Income and Economic Development 1933-59 [Princeton:
Princeton University Press, 1965]. p. 135). The numbers of other livestock, especially iarge animals, have grown less
rapidly.

*' At the end of 1975 or midyear 1976, the hog stock wds as low as 180 million head, although i 1974 stocks were
probably between 260 and 290 mitlion (Stone, " A Review of Statistics.” Table 31 This sudden decline hds yet o be
clearly explained.

* Chen, Chinese Statistics, p. 438.

¥ “Decisions of the CCP Central Committee.” FBIS, PRC, August 31, 1979, p. 129, gives the total quannty of meat
products as 15 billion jin (7.5 million metric tons). 1t 1s possible that the figure reters to 1978,

YA figure of 9.6 kilograms per capita can be calculated from Henry J. Groen and James A, Kilpatrick, "Chinese
Agricultural Production,” in U.S. Congress, Joint kconomic Committee, Chinese Feonomy Post-Mao, vol. 1
(Washington, D.C.: U S. Government Printing Office. 1978). p. 645

* Conversation with C. Peter Timmer, Harvard University, Cambridge, Mass., October 1978, C. Peter Timmer, Walter
P. Falcon, and Gerald C. Nelson, "A Perspective on Food Policy in China,” October 1978 (numeographedy; and
Thomas B. Wiens, "Animal Husbandry in the People’s Republic of China,” August 1978, (Mimeographed). This is i
part because of the increasing scarcity of even nonfeedgrain materials (conversation with Timmer, 1978, and
Wiens,” Animal Husbandry,” p. 46), but also owing to a renewed emphasis of central policy on large collective pig
farms for increasing urhan supply rather than on collective sidehne and private pig raising (Timmer. Falcon, and
Nelson, "A Perspective on Policy”, and Wiens, “Animal Husbandny”)

5 . . . . - . . .
® Refer to Zhou Enlai's statement in 1971 10 4 Japanese delegation, reported in Nogyo to Ketzur [Agriculture and
Economy] 38 (March 1972}, p. 20, cited in Ishikawa. "China's Food and Agriculture,” p. 94, Also see more recent
siatements by Chairman Hua Guofeng,

v Shigeru [shikawa, "Factors Affecting China's Agriculture in the Coming Decade,” pp. 23-8; and Ishikawa, “Ching's
Food and Agriculture,” p. 94.

e According to Christopher Howe, “Labor Organization and Incentives in Industry,” in Authonty, Parnewpation and
Cultural Change, ed. Stuart Schram (Cambridge: Cambridge University Press, 1974, pp. 237-8, real urhan wages grew
about 6 pereent peryear from 1952-57, then essentiafly stagnated unal 1971 and 1972, when wages were rased an
average of 10 percent. A survey of 152 families of "typical” workers, salaried employees, and intellectuals in 10
districts of Shanghai (cited in Shigeru Ishikawa, “Prospects in the 1980s.” p. 19}, showed that per capita monthly
earnings rose froit an average of 26.78 yuanin 1966 10 33.43 yuan in 1973, But it appears that the increase was not so
much the result of higher wages for an employed tamily member as of an increase in the number of members
employed per family, Another article, “From the Household's Receipt and Expenditure Accounting Book of a
Worker,” Jinmin Chugoku [People’s Chinal, January 1974, pp. 24-7; cited in Ishikawa, “Prospects in the 1980s,” Table
7. examining the accounts of a “typical” Shanghai worker, shows a similar effect. Ishikawa notes that the wage cited
was approximately equivalent to the 1957 average wage from the other study. Lardy, Economic Growth, p. 175, shows
thatreal wages of all workers rose 31 percent hetweer 1952 and 1957, then declined to below the 1956 level by 1971,
Despite the 1972 wage increases, real industrial wages were at the 1956 level in 1975,

In 1977, 46 percent of workers and government employees received a wage increase (“Increasing Wages.” Beying
Review, November 19, 1979, p. 4). This actually amounted to a 10 pereent raise for 60 percent ot the industrial work
force (Beijing Review, June 29, 1979, p. 11, and July 6, 1979, p. 40; FBIS, PRC, June 25, 1979, pp. L8, L9, and June 27,
1979, p. L17). In 1978 an additional 2 percent received an increase (“Increasing Wages™). But the amount of these
raises did not counterbalance the March 1979 price rises when real earnings of staff and workers declined to below
the 1965 level (Cheng Ming. FBIS, PRC, May 10,1979, p. U4). To redress this situation, the average wages of 40 percent
of workers and government employees were raised in November 1979 ("Increasing Wages”) but retail prices of
nonstaple food were also raised the same month by healthy margins (*Nonstaple Food Prices Raised.,” Beijing Review,
November 19, 1979). io compensate for the nising prices (estimated 10 increase state revenue by 5 billion yuan) the
governument granted 5 yuan per month to each of 100 million workers and civil servants (including apprentices and
retired), which transferred an estimated 6 billion yuan from the state back to consumer (*Nonstaple Food Prices
Raised”). In summary it appears that inflation has just about cancelled nominal wage inc eases since the late 1950s,
with real urban earnings in 1980 remaining very close to the 1957 level. Urban emplovir.ent among legal residents
has heen reduced, however, lowering the dependency ratio per employed fami'y »wember and bringing about
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increases in per capita earnings. These should result in rising demand for nongrain foods,

The increases of peasant incomes are complex and are discussed in the text. But keep in mind that average
pedasantincomes in the late 1970s were rising and reached their highest tevels inthe history of the People's Republic,
and some localities have consistently done well since 1949, See also Peter Schran, "Ching's Price Stability: 1ts
Meaning and Distributive Consequences,” 1976 (muneographed); Alexander Eckstemn, “The Chinese Development
Model” in U.S. Congress, Joint Leonomie Committee, (hmese Feonomy Post-Mao, vo'. | (Washington, D.C.: US.
Government Printing Ottice, 1976), pp. 80-114; Beyng Review, June 29, 1979, p 11 and July 6, 1979, P 0 FRIS, PR
June 251979, pp. L8-1.9. June 27, 1979, p. 117, and December 27, 19749 pLy

59 -
see tootnote 38, tab. 3. and the discussion ot prices i the tes

* Some cited elasticities for other Astan countiies, excluding the Middle Eastand Japan, are, lor toodgrains: cereals,
(150 starchy 10015, 0 16, pulses and nuts, 03 For other tood products they are sugar, 3 vegetables and fruit, 0 9,
tats and oils, 1.2: dany products, | 8. meat 15 epgs 20 and fisho U 11962 FAO higares cited i John W \eHor, The
teonomtes of Agncultural Developmens (IMhaca, XY Comnell Uiy ersiny Press, 1966), p. b

b1 . . H
Japane e matenal cied i Wiens, “Amumal Husbandn

vt Ustng Chinese data, Wiens gets 10012 percent for 195437 fexchudmg mlhings and fgnornng any ine teed des oted
to sheep, poats, and poultny and a high i 1957 of 21 percent imchuding midlings i all notseed gram use). See
Wiens, “Anumal Husbandn © Ishikawa denves e, for 1952 (12 percenty and 1956-57 (14 pecent) from
v pothesized stable correlations, based on Lapanese expertence, benween per capita supply ot toodgrains and per
capita supply tor all nonseed purposes They are not stictly comparable with any of Wiens figimes. See Ishikawa,
“Factors Aftecung Chung's Agniculture” Table 3 and Appendin 1

ny . .
Ishikawa, “Factors Atferting Ching's Agnoultore

4 . .

U ikawa, Chimas Food and Agnenliure” po9)

b5 . -

" Based on methods and pardmeters fproted an Wiens, “Anmal Hushandn” pp. 39-41. The concentrate reguired per
fattened g s T4 Kdograns. ondy 44 7 percent ot which s trade gramwhich has been processed to 86 percent of its
orginalt werght) The reteanmder s nilhngs

bh - - -

Ihis is because the wrowth ot the namber o1 Lirge amimals (50 percent hetween 1949 and 1977 15 percent hetween
PS5 and 1977 was ~tow novebation To the s s the iombey o bogs (100 prercent betwecn 9 and 1977 ahont
TO0 percent hetween Thy T aned 190 See Stare U Reaiess ol Sttt s Falde 3

" Based on Chimese materal quoted an Wiens Animal Husbandin,” pp 39 and 4

** I, pp T This nend s partially contaied by 1979 ¢ hipese pressreports that the w erage werght of hogs
warketed meshanghar has icreased 8 Mlograns over then werght i L978 (FBIS PR N 16, 1979, p O6) In
Guizhou the bigure was 3 Kilograms (FBIS, PRC. lune 4. 1979 Poos whnle the national avetage of state-procmed
hogs seems to have tsen ftom 76 5 Rlograms mthe tnst hall ot 1978 10 81 8 Klograms i the tnst hall ot 1979
(Ninhua, news bulletn, September 1, 1979, p 125 1 ne total nusither prchased B8 79 milhon, however epresents
less than & tourth of the number likely (o have been slaughtered 1979

.
"™ See Stone, A Revien of Statistic S Lable 30 discussion

W . . - -

" Deasion of the €Op Central « ommittee” FBIS RO Anpust 311979 p 129

"1 . - -
Calevlation based on“Decsion of the COPCestral Commitier,  § RIS, PR August 311979, and othoad ipares i
Stone, "A Review of Statsties,” Jable 3

S prgs, B2 Milograms of tine feed per tattened how (tootnote 68y all other Pdarametens are ated v tootnote 65, for
cattle 383 kilograms per Targe amimual (a 1957 estimate om Wiens.  A\nimat Hushandn, pp d40-1) The Large animal
Stock entimate ts a 1978 vear end figire menos 10 mallion “catthe” (hom Stonee v Review ol Statisties,” Table 3y

Y .
Chen, Chunese Statisties, p 340

“ i
State Statistical Bureat figires om saurces lsted 0 Stone. A Review of SEatist s Fable 3

“Wiens suggests that water butfalo are e lded and that the temamder e mosthy common tellon) oven (Wiens,
“Amal Hushandn, o L) Tas mtonation ostensibly comes om Prople’s Kepublic of Cluna, Ahimstiy of
Agnculture and Fovestey . Aramal Hoshandis Buvean fa-de fa han Hame e Shihe s oh jGreati Develop tw P Rarsing
Profession] (Peking Moy of Apncoitie and boreshiy, 1974 and Chen, Climese Stz s
" A ordig to Nunfang Kibao, FRIS, PRC Mairch 200 1974, p P3ocattle breeding in Guangdoeng dechned over the
L9705, absolute numbers were about - 34 nnthon head 1957 (¢ hen, ¢ funese Statistics, po 3591 A siular history has
heen noted tor Anhar(FBES, PRE ALy 9 1979 PoOT and g (Marc 3 1979 o ADL whie o mamtaimed 22 23
mllion head ot Bvestock in 1938 (Chen < unese Statistes. P39 According to “Eapansion of Antal Hushandny
Beymng Review, Januany 2680 1980 107 the nunbier of cattle and horses began to nse e 19789 atter dechmmg steadily
lor several years

; Stone, "A Review of stanstios, Labde 3 discussion
" Chen, Chinese Statsons Py
TEBIS PRC AL B, 1979, p A2

® I he estimate i hased on g slanghter rate ot 12 percent (L and Yeh, 2he Fconomy of the ¢ unese Mantamd, p.3tn
Average bve werght of anadultmale anmmial v aries among maor breeds ot enenand water buttalo from 424 kilograms
10 574 hilograms, or omatting the heaviest and lightest breeds, -160-5.5 Klograms (Chinese sources m Wiens,
“Ammal Hushandny 7 po17) The estimate uses 500 kilograms The 40,000 140,000 tonrange then covers anmy realiste
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parameter for meat yield per slaughtered animal and a reasonable margin of enar. This estimate, however, should be
supplemented by an equivalent figure for highland yak meat which has not been included. Yaks have a slaughter
rate of about 20 percent, see Republic of China, Ministry of Agriculture and Forestry. Nung-lin Tung-chi Shou-tse
[Handbook of Agriculture and Forestry Statistics] {Nanking. Republic of China, 1948), p. 59; Chang Chung-wang and
Hwang Wei-yi, Tsu-kuo Ti Hsu-mo Yu Hsu-chan Tzu-y:-an [Animal Husbandry and Animal Products 07 ur Fatherland]
{Shanghai: Yung-Hsiarg Book Co., 1953), p. 207; and Liu and Yeb, The Economy of the Ciilivese Mainland, p. 310.
Qinghai grazed 4.6 million yaks in 1978, more than any other provinee, Yaks subsist on grasses growing on land
generally unfit for grain cultivation. They have also been crossbred with oxen to produce an animal yielding more
meat earlier and able to graze during the summer in high mountain arcas (FBIS, PRC. June 28, 1979, pp. L1$-L15)
These animals may require feeding during some months of the year, but are probably included with oxen in cattle
statistics.

Ifthe figure of 10 million cattle in 1978 is correct, a higher slaughter rate is indicated, since over 1.3 mullion head
were sold 1o the state in addition to the numbers slaughtered at home (calculated from “Expansion of Animal
Husbandry,” Beyjing Review. January 28, 1980, p. 7). Most likely, the 10 million figure is an underestimate, but the
difference should be covered by the wide range in meat yield allowed for when ‘most probable’ figures are used.

Camels number about 0.6 million (including 0.38 miltion in Nei Menggu). They are used for both draft and
slaughter, supplying about 350 kilograms of meat per animal {*More Camels,” Bewjing Review, February 1980, p. 29).
Slaughter rates are apt to be low—S5 or at most 10 pereent —suggesting meat yield of 10,000-20.000 tons per year.

o Xinjiang, which supported 22.23 million head of o1l hinds of livestock in 1958 but experienced stagnation and
decline from at least 1967 10 1977 {see tootnote 79), increased its livestock numbers by 575,000 head in 1978 (FBIS,
PRC, March 13,1979, p. M), Cattle in Helongjiang mereased trom 1.5 million head in 1977 1o 1.6 mitlion | ead in
1978 (FBIS, PRC, May 23, 1974, p. S3).

82 . . . - P . .
The figures in this sentence and the preceding paragraph have been taken or are caleulated from otticial ligures in
Stone, A Review of Statistics,” Table 3.

® Caleulated from above figures and statistics from Jen Chi-chou et al., “Pastoral Production Process and the
Seasondl Animal Hushandry,” Chung-kuo Nung-yeh K*a-hsueh [Chinese Agricultural Science] no. 2, 1978, p. 91 cited
in Wiens, "Animal Hushandry,” p. 51 Furthermore, although an estimated 40 percent or so were slaughtered, only
about 15 percent were sold to the state in 1979 (calculated from the above figures and 10.7 million sold to the state in
1979, “Expansion of Animal Husbandry,” Bening Review, January 24, 1980, p 7).

M Jen Chi-chou et al | Chung-kuo Nung-yeh K'o-hsueh, p. 87; Wiens, “Animal Husbandry,” p. 50.
® Wiens “Animal Husbandry,” p. 35, Stone, "A Review of Statistics,” Table 3. discussion.
* Stone A Review of Staiistics,” Table 3, discussion.

% See the discussion of Xinjiang fine wool sheep in the Garsu highlands, in Jen Chi-chou et al., Chung-kuo Nung-yeh
Ko heueh, pp. 87-91, Wiens, "Animal Hushandny, ' p 48,

uh .. . . -
Ninhua, news bulletin, September 19, 1979, p 12,

s possible 1o caleulate the poultny population only by making a large number of gross assumptions. The
quantity of chicken eggs hought by the state during the tirst half of 1979 was 579,700 tons (579 million kilograms,
Xinhua, news bulletin, September 19, 1879, p. 12) or 116 billion eggs at 20 eggs por Kilogram. Yearly production may
then be about twice that level, or 23.2 billion eggs. 1t we estimate 90 eggs per laying hen per year (Chinese sources in
L and Yeh, The Feonomy of the Chinese Mamnland. p 313). then the total number of hens may be 257.6 million and the
number of birds no greater than 515.3 million. kven if ducks and geese made up 18.4 percent of totatfowlas in 1933
(Buck, Land Utilication i Ching Stuily, p. 122), thentotal poultry would he about 6315 mullion. This figure was hased
on the nuiber of chicken eggs bought by the state and ignores eggs sold at rural tars and retained tor personal
consumption. {f it is assumed that state procurement 1s primarily for urban consumption, and i 1956 estimates
constructed for the ratio of egg consumption per capita among urban and rural dw cllers are adopted, then it may be
concluded that although the rural population outnumbered urban dwellers 81 in 1978, total eggs consumed may
have amounted to only about 1.7 times the procured level. This suggests that poultry stocks in 1978 were more than |
billion birds or about 3 times the 1956 level, The estimate was made using Shanghaiworker annual egg censumption
per capita for 1956 (Chen, Chinese Stanstics, p. 440), rural, urhan, total and Shanghaiy ear-end population figures for
1956 and 1957 (Chen. Chinese Statistics, p. 124, 127, and 129), estimates for the total number of poultry in 1953 and for
the value of ponltry ini956 relative to 1933 (Liu and Yeh, The Feonomy of the Chinese Mamlund, p. 230), estimates for
the 1978 urban population {Stone, "A Review of Statistics.” lable 1, official series) and for the total population
(Stone, “A Review of Statistics,” Table 1, Aird's best series), and other data cited ahove

H the total 1979 state procurement figure of 825 million kilograms (Ninhaa, news bullenn) was used i the above
calcvlation, the procedure should yield an estimate of 0.8 billion birds. Wiens  estimate (Wiens, “Animal
Husbandry,” p. 3) based on constant ratios of poultry per capita, poultry per ton of gram produced, and poultry per
Pig. suggests higures of 0.85 hitlion for 1957 and 1.4 billion for 1978, but Wiens claims no great accuraey for these
figures,

Moreover. laying rates of famous breeds such as the Peking duck (180 eggs per year) and the sparrow thuck {200+
250 eggs per year) are much higher than Liv and Yel's 90 egg per year figure (W R Cockrill, “Report ol a Visit to
China, April/May 1974 Food and Agriculture Orgamization of the United Nations, Rome, 1974 [mimeographed], see
Wiens, “Animal Husbandry,” p. 21). But these figures cannot be generalized

From the above evidence, ttcan only be suggested that poultry numbers in 1979 are at least 800 million. But they
could be twice that.

" Vice-Minister of Agriculture Hou Cheng as related by Darwin Stolte, president of the U.S. Feedgrains Council, ir an
interview on March 30, 1979,
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! “Mechanized Pig and Chichen Farms,” Peking Review, October 20, 1978, p. 30.

" The slaughter rate used for this estimate was 80 percent (Chang and Hwang, Tsu-Kuo 11). The percentage also
dppedrs to be used to denve the " number of hogs in the tattening process™ from the "number ot live hogs on July 17
{or vice versa) tor the years 1953 10 1957 in Chung-yang Ho-tso Fung-hsun [Central Cooperative Bulletin] Marreh 11,
1959, p. 31, Chen. Chinese Stantsttes, pA04). The fipie nsed for average five weight at slaughten was 68 hilograms, a
mid- 1957 average ot hogs at sale (Liu Jui-lung, “Sununary Report of the National Keypoint Pig-Raising Counties
Discussion Meeting.” Chung-huo Nung-pao [Chinese \gricultural Jowmnall. No 1101957, p 1, Wiens, “Animal
Husbandny,” pp. 43-41. The national average werght ot state procured pigs dunng the first halt of 1978 was 76.5
kilograms. and 81.8 klograms in the tirst siv months of 1979 (see toetnote 63). but the average weight ot pigs
consumed was probably well below these Lrigures Wiens estimates the 1957 werght ot oigs consumed by peasants to
be close to 56 kdograins, despite the averege sale weight of 68 Kilograms Theretore 68 hlograms may be a
reasonable average to assume for 1978 hogs. 1t all hogs reach the 1978 state precurement average atad the higher
pork percentage per kitogram of lne weight (see below) were used, additional meat supply would be almost 3.1
willion metric tons tor 90 mullion hogs. The range of the estuncie in the teat was demnved from wo dittenng
prreentage estimates of average weight per prg aboy e and of meat v ickd per hlogram ot live weight 46 7 percent and
55.6 percent. Both percentages were based on a CTApe per capita pork consumption tigures tor 1955 appearing
earlier in the paper (footnote 521, othicral 1935 vearly average population igures for raral and urban areas (Chen,
Chinese Staustics, p 127) and the “number of hogsn the tatteing process i 1955 The lower estimate assumes that
in the official calculation the average weight of all slaughtered pigs was 68 Mlograms. The higher estimare assuines
that only "pigs purchased by the state” (Chung-vang Ho-Uso Fung-asun. March 11, 19309, p. 3 averaged 68 kiograms
andtthatin the otticial caleulations pigs soliin rural tans and slaughtered for home peasant consumption averaged
50 htograms (as assumed by Wiens, “Animal Husbandry. P The Ingher percentage s tavored onwing to the
mneredase i average hog weight

"ota large anmmal stock of 94 nulhon n 1978 10 mullon «attle were constdered above Yak numbers dare estimated
at 10 million (a guess based on -6 nalhon in Qmgharin 1978 and the istore a4l stock relationshup ot that province to
other highland provinces ancl autonomons regrons) [heyak slaughter rate wdoptedas 20 percent {Republic of China,
Nung-lin Fung-chu. Chang and Hwang, Isu-huo [y The dvenage werght per vak 370 Mlograms (\Wiens, ©Anmal
Husbandny " o 17) Average hilograms of meat per hlogram of hive weight 05 (assumed 1o be the same ds hoys)
these tigures suggest that the contribution of vk meat 0 1978 was around 037 mudhon metvic tons For the
remating 74 million lacge atimals, 1118 assumed that the death rate 1s 10 percentbauand Yeh, The Feenomy of the
Chinese Manland, p. 3400: the meat yield rato s 05, and the average weight per animal 15 350-500 hlograms. The
500 Kilogram tigure 1s assumed to be about the ay erage for the vanous breeds of oxen i case most ae not included
i the cattle tures. The 350 Kilograms tigure s the modal breed average tor Chanese horses (Wiens, “Annal
Husbandry,"). These igures suggesta meatvield ot 140- 185 nulhion metnc tons, tor J total including yaksy ot 1 8
2.2 mullion metne tons

91 - . P, -

30129 nulhon in 1978 (Stone, A Review of Statistics, ). 30 pricent (90 387 nulhon) computed previoushy . and
128 7 mullion additional The last tigure was deri ed by workmg beckwads trom 3 5 msthion metie tons ot porkusimg
the parameters cied m tootnote 42

LI . . . .

Stone, “A Review of Staustes,” except that 1o stock (391 677 nulhon), shiughter rate (B0 percent) klograms ot
meat per hilogram of bve weight 0 50 and 35 mdhon et ons of meat reguired were nsed o dernve the weight
merement necessan (2237 klograms)

Al pardmeters i teotnote 65 with the addition ot the iy prcal Chinese parameter of 4 hilograms ot concentrate pet
Kilogram of incremental bve weight needed  This trigare was so well dccepted mthe 1950s that the relationship
between the price of meat and the price of Rratn was based on thas tequirement: See Chang Lsang-hu, Chung- huo
Yung-chu:fu [Chinese Methods of g Ratsing] (Nanking, 19571 Wiens, “Animal Hushandiy p 39

" Wiens, "Animal Husbandny " pp 38-47

" Based on o study i Wayun-Ceng, ed , Chen-ming Hsu mu Shou- tse {sumphtied Aramal Fishandiy Handbook] pp
734 Wiens, “Antmal Husbandiny,” p 43 Two methods are presented one “tor areas with adequate concentrate
supplies” and the other (Cearly the one intended to dppedt more ethicienty “tor aredas deticient i concentrate
supphies “ For each method, dath concentiate teed tor vanons Rrowth stages up to 90 nfograms hive werght have
been catculated usig matenal appearmg i the cited table and the remanmyg parameters from tootnote 65
Statisties tor the concentratessavmg method do not even reac b 90 Rlograms, so the feeling recimen suggested tor
the fivst method has been added for an extia 26 days of weght game after 7o hdograms have theoretically heen
reached under the second teed scheduie Aside trom edrlier shaunghter (240 versus 260 days trom weaning) the
principal ditterences noticeable inthe second ecommended; regiten are that presonbed concentrate and todder
are substantially Tower for the middie grow th peniod ibenveen the dates atwhie b e hog reaches 30 klograms and 50
Kilograms I e sweight, this penod then, 1s 100 sather than about 0 da skopartially compensated tor by a tugh tate ot
torage teed (such as squashes and melons, the leayes of vegetables such as cabbage or beans and vanous trees)
during the nuddle period and a low et rate in the ol stage. Once therequirements for fatteng 392 million hogs to
90 Kilograms was calculated 38-41 malhion metiic tons of tnprocessed grany, T ndlion metne tors were dedu ted
ds an estunate of requirements tor 392 aullion hogs at 68 hilograms perhogtrony footnotes 63 and 67 82 kalograms
of concentrate per hog)

" Hstung Te-hsiao, “How to Raese Pres and Ctihze Feed Economi ally and | e tvely, Nungseh A o-hsueh Pung hsun
fAgricultural Science Bullevn), no 81957, p 422, Wiens, “Anunal Husbandr p B Waens tound that Hswng's
computation contamed mamy mathematical errors, some of which he suspects were dehiberate in view of remarks
Hstung made 1o hune Other parameters required tor the omputation are tound in tootnote 65

1), ~
The 4407 percent bgnre s from footnote 65, the sources of computation tor the nulling rate are desentbed in

footnote 30
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10 : . . . . . . .
'see footnote 55. A variety of means ¢re being explored to improve the situation in provinees with large and

growing stocks of hogs. In Zhejiang, crop stalks totalling 15.4 billion jin (7.7 million metric tons or about 70 percent
of the total available} were burned as fuel ennually in the mid-1970s. In recent years marsh gas digestors have
become the main energy source for 31 communes and about 500 brigades, freeing a considerable volume of stalks to
be used as a supplement to livestock roughage and as organic fertilizer. By mid-1979 Zhejiang had built 271,000
such fuel units, (FBIS, PRC, June 20, 1979, p. 07). For other methods of stretching the nutritional value of
concentrate, see Scientific Cooperative Group, Jen-hung Liu-wei Fa-hsiao Is'u-Hae | Artificial Stomach Fermented Feed)
(Peking: Scientific Cooperative Group, 1976); Kwangtung College of Agricuiture and Forestry, Department of Animal
Husbandry and Veterinary Medicine, “1solation Selection of Cellulose Molds and Breeding of Induced Mutants,”
Auang-tung Nung-yeh K'o-hsuch [Kwangtung Agricultural Science] no. 2, 1974, p. 24; both cited in Wiens, "Animal
Hushandry.” pp.46-7 There are 1979 claims that the misture of gram and nongrain teeds currently promoted by the
government resulis i faster growth—an increase in weight of at least 30 percent is promised over an equivalent
growing period. The exact proportions of this mixture are unknown, but it is likely to gain prevalence over 1980-85
and almost certainly incorporates higher percentages of fine feed. Zhao Zhiyang, "Study New Conditions and
Implement the Principle of Readjustment in an All-Round Way,” Hongyi [Red Flag}, January 1980, pp. 15-20.

e . " . S s oo
Based on Stone, "A Review of Statistics,” Table 3.

"ISee footnote 68.

"™In March 1979 the purchase price of pigs was raised 26 percent. The national purchase prices of cattle and sheep
for slaughter were raised by 20-50 percent. ("Higher Purchasing Prices Bring Good Results,” Betjing Review,
November 19, 1979). In Heilongjiang, prices rose 25 percent for pigs, 35 percent fer cattle, and 33 percent for sheep
(FBIS, PRC, April 24, 1979, p. S6). [t appears that even betore the inerease relative feedgrain and hog purchase prices
did not fully reflect the government policy ot fine feed conservation, In actuality it was protitable to continue
feeding more concentrate than was recommended. Also, see Zhao Zhiyang, "Study New Conditions.”

105... . . - Sy .

The state purchase of pigs over the first half of 1979 was 56.79 million head or 19.2 percent above the equivalent
in 1978 {Xinhua. news bulletin, September 18, 1979, p. 12). The Hunan Provincial Commercial Department found it
necessary o reduce the sale price of pork in urban areas (January 25-February 5. 1980) to prevent rotting, as the
department's refrigeration warrehouses could not store any more pigs (FBIS, PRC, January 29, 1980, p. P3). The
problem was also experienced in April just after an April 1 price increase (FBIS, PRC. April 21,1979, p. P4). At that time
the doubling of pork supplies within a few days was aseribed to panic sate by peasants who believed the rise to be
temporary. But the problem seems to be persistent
“wu Chuan-chun, Institute of Geography, Academica Sinsca, Beiping, conversation, January 25, 1980,
'ml’igurvs for this calculation include 4 1979 prehminary grain production estimdte of 315 million metric tons
(tootnote 3j, hog slaughter rate of 80 percent (foothoie 92), the S-mtlion-metric-ton estimate for a 30 percent
icredse in hog and cattle stock (footnote 71), 86 percent milling tactor for trade grain, 44.7 percent gram weight in
total concentrate (footnote 65) and the rule of thumb trom the 1930s of 4 kilograms of concentrate required to increase
hog weight by | Kilogram, which 1s probably high. the preliminary 1979 gram tigure was used since it was the latest
avatlable at the time the 3 percent growth rate was quoted by Dr. W,
104 . - Y . . “ Q
1 was first suggested that this idea be apphied to Chinese grain sufficiency in kenneth Walker, “Grain Self-
Sufficiency in North China, 195275 Chuna Quarterly, September 1977, pp. 581-2.
10 . “
London, “Hunger in China: Failure
1 . . . . _— - .

"All tigures trom Chinese sources in Stone, “A Review of Statistics,” Table 4A. Also see Table 3 of this paper.
! . . :
RIS, PROC September 26, 1979, p. S2.
MERIS, PRC, September 12, 1979, p L4
"Ostone, "A Review of statisti S." Table 4A
Ha,, .

1hid.
115 . - . .
FBIS, PRC, September 20, 1979, p S, Xinhua, news bulleting August 3, 1979 p. 5 gave the figure as 1/5.

"See tootmote 104

? . . .

The 40 percent figure for 1955 15 hased on computations using age-specific and total population tigures for 1958
prepared by John Aird i May 1979 and tound i CIA, “Chinas A Statistical Compendium,” pp. 4-5; the 40 percent
figure for 1978 was also based on Aird's population and buth rate estimates from the same publication and found in
Appendiy 2

"8, . . . .
A State Statistical Bureau study cited in Chen,Chinese Feononue Statistics, pp. 430-1

"he identitication of the class position ol each peasant was made according to People's Republic of China,
Political Council, “Decision of the Folitical Coundil of the Central People’s Government on the Classification of
Rural Classes.” Collrcted Matenals on Land Laws i the People’s Repul i of China, vd Peking Politics and 1 aw College
(Peking: Law Publishing Co. 1957), pp. 34-56; Shigeru [stukawd, “Agraran Reform and 1ts Productnaty Fffect:
Implications of the Chinese Pattern,” m The Structure and Development in Aswn Economues, Conter Paper No. 10 (Tokyo.
Japan Economic Research Center, 1968) p 320, “Rich peasant” 18 defimed as o peasant who s engaged i tarm
operationrelying mainly on the exploitation of hired laborers, " Middle peasant” is a peasant who rehes mostly on his
own labor in farm operation, regardless whether he owns land or leases it ~Poor peasdant” is a peasant who is
eaploited by others either through the payment of land rent or through the receipt of undenvalued wages of labor,

A much wider range of income variation is exhibited in Table 2 and for example in Li Chieng- qui, Chung: hua Jen-
min Kung-he-kuo Nurg-yel-shur Shih-hao |A Dratt History of the Agricultural Tax in the People's Republic of Ching)

15



(Peking: Finance Publishing House, 1959). pp. 133-8; Roli, “Incentives and Motivation,” Table 1, p. 1. Here average
income varies widely between regions but no foodgrain consumption figures are presented

”ozhejiang‘s hogs numbered 5.58 million i 1957 (Chen, Chinese Stabistics, p. 354). Marketed hogs were ted an
average ol 74 kilograms of fine feed nationally in 1957, 44.7 percent of which was grain (see footnote 66), or 2.4
percent of the total provincial grain production of 7.793 million metnc tons (Chen, Chiese Statisticsy. Most hogs were
retained for home slaughter or breeding and probably consumed less grain per head,

"ha processing loss figure (0.216) used for Zhegiang in this estimate was higher than the 1977 national average
computed elsewhere (0175, or 82.5 percent retained), owing ta the higher proportion of 1ice in the province's grain
output composition. The figure included is an average of 2 estimates: 77.4 percent hased on 1937 ¢ Top composition
from Chen, Chinese Stanisties, and Wiens' figures for processirg loss by crop (Stone, *A Review ot Stanstics,” Tahle d,
notes); and 79.4 percent for 1979, estimated by assuming 6,55 million metne tons ton early tice (FRIS, PR CAugust 20,
1979, p. 05) represents total provincial rice production (hiasing the estimate upwands) and asstmes that nonnee
production consisted entirely of whedt (bigsing downward)

122, . - . .
The parameters are from footnotes 66 and 68; grain and hog Nigures are from*Changes in Zhepang Conntry side,

Beyjing Review, February 18, 1980, pp.4-3 Output rose at an average annaal rate of 13 percent i 1978 and 1979 {total
3 million metric tons, see Xinhua, news bulletin, December 18, 1979; FRIS, PRC. December 20, 1979, p 012

DAV . . . .
See Stone, “A Review of Statisties,” Table 6

124 . . . . .
From unpubhished tindings by Ammar Smm alla, Internattonal Food Policy Research Institate, Washington, D.(

rederic Suils, “Chinags Grain Trade” 108 Joint Economic Conumttec, Chinese Fconomy Post-Muo, vol
(Washington, .0 VS Government Printing Oftice, 1978), pp. 663-6, Stavis, A Turning Pomntin Policy,” pp. 6-7
" Stavis, " A Turmimg Pomnc i Pohicy, " pp 6-7

“TStone, "A Review ol Statisties,” Table 6

“"Ibid. Table YA

e A fechanized Prg and Chicken barms” Pelung Review, October 20, 1978, p. 30

”“(‘.cmgv Gunset, “Ching’s Gram Push Could Alter Markets, Chicago Tnbune. February 7. 1979

”'l‘r()dur(l()n N 1957 was 10.045 million metne tons (ottictal sources in Chen, Chinese Statisties, pp 338-9). US
Department of Agriculture (USDA) tigures show production rising trom 6.2 million metre tons 1n 1969 1o 10 million
metric tons in 1973 and osetllating between 9 and 10 million metric tons thereatter (tigares ¢oed m Gunset, China's
Grain Push™). Wiens, however, gets an estimate of 7 mithon metric tons for 1977 {an unpublshed estmate of Wiens,
based on olfictal sources). Recently a lughly reliable official source s reported 1o have agreed that the current USHA
estimate of around [0 million metrie tons is “about right” The ditference between the USDA and Wiens estimates
(both of which are denived trom otficial soarces) may be “soybeans not consumed directly as foodgram.” whach at
least recently may have been excluded trom otticial toodgram statisties (Stone, “A Review of Statistics,” Table 2,
discussion).

mFBlS, PRC, February 23, 1978, p. FIT

133 ‘ . .
Hunnan provinee, tor example, has a subsidy program encouraging production of all hast “iber and oil crops,
(FBIS, PRC. March 3, 1980, p P3)

mSlon(: “A Review of Statistics ™ Table 6 gives 1977 soybean mmports as 360,000 metric tons.
l“St(mc, “A Review of Statistics,” Table 6
" Decisions of the CCP Central Comnuttee,” FBIS, PrRC, August 31, 1979, p 1.27

" The state purchase penod of a given year runs trom April 1stof that year to March 31 st of the succeeding year, By
December 20, 1979 the state had purchased 50,144 million metric tons of gram, exceeding the 1979 plan by 2.04
percent and surpassing grain coliected i 1978 by that date by 4.5 milhion metric tons (Xinhua, news bulletin,
December 25, 1979, FBIS. PRC. January 4, (980, p. 19). hangstt and Shandong had already registered increases over
1978 by December 5. 1979 (FBIS, PRC, December 20, 1979, p. O13). State purchases across Ching in calendar year
1979 exceeded those of 1978 by 5.15 nullion metne tons (Xmhua, news bulletn, February 27, 1980; FBIS, PRC,
February 28, 1980, p. L5).
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4

UTILIZATION OF AGRICULTURAL INPUTS

Agricultural Transformation in
The People’s Republic of China

China's comprehensive experiment with
technical transformation of agriculture
officially began with the 10th Plenary Session
of the 8th Central Commiittee of the CCP in
September 1962.!38 Of course, a wide variety
of transformational efforts predate 1€62,
but they generally seem to have lacked
temporal continuity and coordination; they
did not receive sufficiently broad- based and
whole-hearted support from state and Party
officials. Through 1957 a development stra-
tegy emphasizing the concentration of re-
sources on the expansion of industrial
producers’ goods, a central focus of attention
on national security, and preoccupation with
organizational reform in both rural and urban
sectors resulted in low priority for technical
transformation. During this period real re-
sources moved out of the agricultural sec-
tor.!3% Industry absorbed the largest and an
increasing share of the state's basic construc-
tion investment. Not only did agricuiiure's
direct share decline from 5.0 to 2.9 percent,
butthe 1re of infrastructural investment in
water centrol—the kev to technical trans-
formation—dropped from 8.9 to 5.0 percent
cf the total.'40 Despite the location of almost
nine-tenths of the population in riral
areas,!*! agriculture’s share of gross fixed
investments!4? (including modern and tradi-
tional farm implements, carts and livestock,
land reclamation, peasant water control and
other imputed investments) Jeclined rapidly
from 31.8 to 23.5 percent, while industry's
share rose from 22.0 to 36.5 percent.

Reported fixed investments burgeoned in
1958 and 1959 to levels not again claimed
until late in the 1960s, but a large portion of
the projects were “indigenous” ones planned
inresponse to Great Leap policies. They were
of uncertain real value if they were undertaken
at all. Total fixed investment tizen fell to
around the 1953 level over the 1960-62
period of severa agricultural fajlures and
industrial stalls.!43 The unreliability of all of

the statisticz during this period makes esti-
mation of agriculture’s share unfruitful. It
should be noted, however, that attemps to
increase agricultural investment and pro-
ductiun relied heavily on labor-intensive
methods. The early and mid-1960s were
marked by a particular concentration of
scientific and technical efforts on the goal
of agricultural transformation.'** Sharp in-
creases in the production and delivery of
various industrial inputs to agriculture began
to be recorded in the late 1950s and early
1960s, but output in several of these cate-
gories either declined again in one or more
of the disaster years, or else cannot be
clearly documented at all until about 1962,
In 1963, the year after the pledge to promote
technical transformation, it is clear that
production and delivery in all categories
were rapidly increasing, as was the sector's
share in gross fixed investment,!45

Statistics for the firstfhase of the Cul-
tural Revolution (1966-69)!4® are again scarce,
but tle period clearly saw agricultural stag-
nation, at least scattered industrial slowdowns,
failures to deliver agricultural inputs, a drop
in agriculture’s investment share, an eclipse
of scientific and technical manpower, and
greater reliance on motivation through de-
velopment of public- mindedness and patriotism
as opposed to_individual and small group
self-interest. 147

Chinese authorities became recommitted
in the early 1970s to the goals of technical
transformation. This resulted in an accel-
eration of industrial production of inputs to
agriculture, greater infrastructural efforts,
and twists in terms of trade to facilitate farm
production expansion. After a year of poor
weather in 1972, foodgrain output enjoyed
rapid recovery and growth (through 1975)
until events accompanying the mid-1970s
political conflict slowed down the input
growth rate and alienated peasants. Contrary
to previous policy, manpower and finances
were expropriated from production teams for
large infrastructural projects, the benefits of
which did not accrue in any clear and
immediaie way to the teams involved. The
tendency of local administrative cadre to
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dictate decisions about what, when, and how
to produce seems to have been particularly
acute in this period.!*8 Furthermore, the
despcrately needed improvement in the rural
terms of trade evidently ground to a halt
around 1973-74, far short of the degree of
change necessary to enstre broad participation
in technical transformation. On the contrary,
the 1975-77 period was marked by a de-
generation in this ratio back to the level of
1964-65.149

Since 1978, however, China has once
again embarked on a recommitment to
agriculture involving further twists in the
terms of trade, accelerated production of
industrial inputs to the farm sector, intensifiec
infrastructural investment, and an incentive
scheme favoring successtul localitics to a
greater extent than ever before. Several
(uestions, however, come to mind. Will the
commitment he observed? Will it be sufficient?
Will it be interrupted?

Early indications are that the commitment
is serious. The rural incentive structure
outlined by the Plenary Session in December
1978, reiterated in major speeches at the 5th
National People’'s Congress (June 1979), and
embodied in the 1979 National Econcmic
Plan and Draft State Budget is the most
extreme since collectivization and has al-
ready been buttressed by long-term grain
import agreements and a veform in the
structure of state procurements of farm
produce, Peasants are now afforded con-
siderably greater latitude in production
decisions than in the last two decades and
will receive more pecuniary benefits from
successful decisions than hefore. 139

The proportion of state-budgeted funds
for capital construction to be devoted to
agriculture, which had averaged slightly
more than 10 percent from 1966-78,15!
increased from 10.7 percent (1978) to 14
percent (1979)1>2 and is scheduled to rise to
18 percent (1980-82).!5% Operating expenses
for agriculture and state outlay of aid to
commaunes, brigades, and teams will rise
from 6.9 percent (1978) and 6.3 percent
(1979)154 of the state's annual expenditures
to 8 percent (1980-82).'5% Long-term low
interest loans to rural people’'s communes
from the Agricultural Bank of China and the
rural credit cooperatives rose from 13 billion
yuan (1978) to 17 billion yuan (1979). The total
sum that will be made available in 1980 has
been announced as 29 billion yuan, and the
volume by 1985 is supposed to be “more
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than double” the 1978 level.!> Finally, the
terms of trade between agricultural and
industrial products have again been addressed
and in 1979 were less unfavorable to agri-
culture and rural areas than in any previous
year.!3? The estimated gross financial trans-
fer to the countryside brought about by the
changes in state purchase prices of farm
goods and sales prices of industrial goods,
together with reduction and remission of
rural taxes, was estimmated at 9 billion
vuan.'38 By way of comparison, state aid to
rural units and for agricultural operating
expenses came to7.05 billionyuan, whereas
state rural capital construction was 7.80
billion yuan in 1979.159

The sufficiency of the commitment is
more difficult to ascertain. In the 1950s
Chinareaped relatively inexpensive agricul-
tural gains without major commitments of
scarce resources. In the 1960s the areas
emphasized were those most nearly capable
of establishing all the necessary conditions
for auspicious introduction of high-yielding
varieties. In the 1970s the gains were more
costly. 1t might by hypothesized that the
extent of central government commitment
to toodgrains output expar:sion, resulting in
only a2.5-2.6 pereent gro vihrate (1952-78),
was never sutficient and that more resources
should have been devoted (o agriculture
throughout the period. Alternatively, it might
be supposed that China is simply approach-
ing the biological limits of her output
capability, given small fixed ¢uantities of
often unsuitable land.

Given the available evidence, it seems
more likely that investment in China's agri-
culture was chronically inadequate for
making large strides in output.'69 “Agri-
culture first” seems to have been a slogan
indicating at best a policy of concentration
relative to a previous period rather than
relative to other secters, If China's top
leadership failed to furnish “agriculture
first” with enough teeth to succeed, in terms
of crucial allocation of scarce financial,
industrial, foreign exchange, and adminis-
trative resources at the national level, the
understanding and acceptance of the co~-
cept was far less keen within certain lower
leadership echelons.'6!

The results of this chain of events were
dramatic. Bv the mid-1970s the reports of
production units that had increased output
but had reaped little or no gain in per capita
income were numerous. Among those particu-
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larly hard hit were units that had acceded to
government pressure and concentrated all
available resources on crop production,
especially that of grain and cotton.!62 The
blame was placed on the large increase in
input requirements (particularly fertilizers,
water supply facilities, insecticides, and
machinery) and on the quantity of labor
applied per unit increase in output, as well
asoninsufficient cuts in prices of industrial
inputs to agriculture and inadequate boosts
in state procurement prices,!63

The results of an extensive 1978 sur-
vey!®% in Hebei province are particularly
telling in this regard. Hebei is a major
agricultural province in North China, It
produced 5.4 percent of the nation's grain

and 19.2 percent of its cotton in 1957165 and
has benefited considerably from tubewell
construction since that date (see Table 5).
Among surveyed localities the cost of pro-
ducing 100 jin (50 kilograms) of wheat
(excluding labor) rose from 13 yuan in 1965
to 15 yuanin 1976 foralossof I.17 yuan per
mu (1/15 hectare). For cotton the husiness
cost increase for 100 jin was from 64 yuan
(1965) to 112 yuan (1976} for aloss of 7 yuan
per mu. Agricultinal income rose 46 percent
{1965-77), but production expensesrose 190
percent. The percentagc of the latter in total
product price rose from 26.5 percent (1965)
1040.2 percent (1977). Labor application pes
mu also rose (wheot: from 19.1 units in 1965
10 33 units in 1976; cotton: from 47 6 units

Table 5—Farm area irrigated per pump well in China: provincial and regional
averages of selected periods between 1949 and 1979

Province or Number of Increase of Irrigated Area Date and Page of
Region Period New Wells Irrigated Area®  Per Well Published Figure?
(1,000 hectares)  (hectares)
Anhui 1979 25,900 87.3 3.37 June 28, 1979, p. 04
Gansu 1975 19,200 773 4.03 January 7.1976, p. M
1972-5 50.000 200.0 4.00 December 30, 1975, p. M
Hebei 1949-70 >200.000 2.600.0 <130 January 13,1971, p. F2
1974 93,000 January 5. 1976, p. Ki
1975 121,000 266.0 2.20 January 5, 1976, p K1
Heilongjiang 1979 10,513 66.7 6.34 Februan 20, 1980, p. SIt
Jilin 1970 2,500 85.0 3400 Januany 4, 1971, p. G6
Liaoning (Central) Spring 1979 0,370 March 14, 1979, p. E14
Liaoning (Total)  Spring 1979 10.000 March 14,1979, p. Et4
Nei Menggu 1973 >25.000 56.0 <2.24 January 10, 1974, p. 8
1974 9,300 41.3 444 lanuary 8, 1975, p. K6
Shandong 1949-79 540,000 2,260.0" 419 April 15, 1980, p. 06
1949-72 <226,800 April 15, 1980, p. 06
1972-79 >313.200 April 15, 1980, p. 06
1979 30,000 April 15,1980, p 06
Xinjiang 1966-76 1u,020 200.0 18.83 January 14, 1977, p. M2
North China October 1971-
September 1972 >175.000 December 26, 1973, np. B3—84
October 1972-
Septemdwer 1973 >300,000 1,400.0 <4.67 December 26, 1973, pp. B3—B4
1979 250,000 1.000.0¢ 4.00 February 21, 1980, p. 67

Source:

U.S. Foreign Broadcast Information Senvice, People's Repubdlic of China - Duily Report. various issues.

* These figures were converted from mu 1o hectares by dividing the original figures by 15.

b e . .
These are the dates and page numbers of the issues of FBIS. PRC v which these data appeared

‘ Ten large reservoirs and 2.790 medium and small water conservancy projects were also ¢ ompleted frrigated area
increases are more closely linked to pump well construction alone m other province data

TThe actual increase in trrigated area was 4,415,000 hectares (FBIS. PRC. September 2001979, p. 03), but only
2,260,000 hectercs_ were irtigated by pump wells (FBIS, PRC, April 151980, p. 06). 11 was also indicated that each
pump well ca. irrigate 30 to 60 hectares of farmland. but the averages compnted bere are much lower,

This figure includes increases in irrigated acreage from all sources for all of China, but 1979 press reports indicate
that these increases result primarily from the completion of inigation facilities built as « uxiliaries to existing pump

wells.
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in 1965 t049.8 units in 1976). The situation
was particularly severe in 1976-77 when the
supply of industrial goods faltered and their
prices rose. For 1976 the average net profit
rate in Hebei's surveyed localities (no doubt
including a labor valuation) was 1.1 percent
for grain, while cotton production registered
aloss of 15.1 percent. Against these figures
the profit rate was 26.3 percent on oil crops
and 12.7 percent for live hogs. The average
tax on industrial inputs involved was esti-
mated at around 20 percent.!66

Despite the rather severe rural circum-
stances that have existed throughout the
last two decades, in each period of recommit-
ment to agriculture, resources applied have
been sufficient to sustain a period of com-
paratively rapid grovth, given the con:ext of
China's large and mature agrarian system, Ir:
view of the destruction in rural real capital
during the Great Leap Forward {that is, to
irrigation systems, soil quality, and culti-
vable acreage), one might argue that even
1962 is an appropriate base year. But whether
one chooses 1962 or a later year, the period
ending in 1967 was one of better-than-
average growth.!67 The same may be said to
a lesser extent of the recommitment to
agriculture in the early 1970598 aswell as of
the recent reemphasis that resulted in food-
grain output growth of 7-8 percent in 1978
despite poor weather, and a further increase
of 9.0 percent in 1979.169 [n each case the
stumbling blocks were overprocurement,
overdirection, and setbacks in rural invest-
ment and input proliferation, resultirg more
or less directly in rural impoverishment,
political unrest, and farm output decline,

Barring a repetition of that scenario,
there appears to be no strong reason why
China cannot maintain a growth rate of 3.0-
3.5 percent! 79 or even a shade over that in
the immediate six-year period, given the
state’s aggressive plans for rural investment
and for production and purchase financing
of industrial inputs to agriculture. Of course,
in any o.e or two given years poor weather
could result in stagnation without seriously
affecting the medium-term trend.!’! The
principal justificalicn (though not the only
one} for the prognosis of higher-than-average
growth rates in Chinese agriculture in
general and foodgrain production in particu-
lar can be found through examination of
trends in application of inputs to the agri-
cultural production process and their long-
term, quantitative impact on output.
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Trends in Input Use:
Quantity and Quality

Tractorization

China's long-term increase in current
inputs has been estimated at about 7 percent
a year,!”2 which averages to roughly 22
percent over a three-year period. Excluding
the 1950s, when growth rates were large due
to extremely small base figures, and begin-
ning with the “agriculture first" policy
formulations in 1962, the average annual
growth rate of China's tractor stock was 14
percent. It peaked in the early 1970s, de-
clined in the stagnant agricultural years of
the mid-1970s, and rebounded in 1977 or
1978.173 The decline seems tc have been the
result of disturbances stalling the industrial
sector and of rural financing difficulties
(1974-76). 1977 production seems to have
recovered quickly, and by contrast the 1980
targets call for an average annual large- and
medium-sized tractor-use growth rate of 20
percent.!74

The actual level of tractor production in
1978-79 is somewhat less encouraging than
the targets for tractors in use. Production of
large- and medium-sized tractors rose 14.3
percent in 1978 and a further 9.3 percent in
1979, whereas that of garden tractors rose
only 1.2 percent in 1978 and declined 4.9
percent in 1979'7% These figures are, of
course, well below the 1966-77 average
rates of increase of 20.3 percent per year for
large- and medium-sized tractors and of
46.4 percent per vear for hand tractors.!76 But
there are several ameliorating circumstances.
To begin with, the absolute production level
has increased so that high growth rates are
much more difficult and somewhat less
important to maintain.

Second, one of the main problems in
Chinese agricultural mechanization has been
an imbalance, and in many cases, chronic
shortages, in production and deployment of
types of implements and machinery other
than tractors.!”” In 1978, 1.7 million horse-
power of large- and medium-sized tractors
and 1.1 million horsepower of garden trac-
tors were produced for a total of 12.3
percent of all horsepower of internal com-
bustion engines for agriculture (23 million
horsepower)—a much lower percentage than
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in previous years.!” In 1979 the figures
were 1.9 million horsepower (large- and
medium-sized tractors) and 1.1 million
horsepouwer (garden tractors) for a total of
9.8 percent of the total (29.9 million horse-
power). Thus total production of internal
combustion engines for agriculture in-
creased more than 30 percent in 1979, A
total of 129,000 machine-drawn plows,
harrows, and transplanters, or more than
two such implements for each large- or
medium-sized tractor, were produced.!”
This was about the ratio of all machine-
drawn implements to tractor stock in 1959180

Finally, it appears that deploying tractors
has been a greater problem than producing
them. Several times over China's o Ztorization
history, production has stabilized while
demand {or the ability to finance purchases)
has caught up to production. In a number of
instances, then, advances in “tractors in
use” continued during periods of stable
production, while inventories of unsold
equipment were drawn down.'#!

This is exactly what seems to be happen-
ing now. The increasing burden on rural
linances of the greater flow of industrial
inputs to agriculture at the still adverse
terms of trade prevalent in the mid-1970s
severely discouraged purchases of agricul-
tural machinery. The rural stock of ail
tractors grew 14 percent per year between
1962 and 1977. but only about 8 percent per
year between 1975 and 1977. By contrast
stock increased 21.5 percent in 1978 142
with the expansion of state mechanization
financing in that year, which breaks down to
a 19.3 percent increase in large- and
medium-sized tractors and a 25.7 percent
increase for garden tractors, despite the
stabilization of production of the latter.183

Mechanization of Irrigation and
Rural Electrification

The planned increase in stock of powered
irrigation equipment of 11 percent per year
from 1978 to 1980 '8 may not represent an
increase over the rate of 1976 and 1977 and
is certainly lower than that of the previous
13 years (16-24 percent for 1963-75 depend-
ing upon the series used). The actual 1978
increase of 9.2 percent was smaller stil].!83
Once again the absolute magnitudes are
much larger so growth rates are of necessity

somewhat smaller. But more persuasively,
the increase in stock may underestimate the
increase in usage of such equipment. As will
be discussed shortly, the quality and actual
completion of ancillary irrigation projects
and the operability of existing irrigation
equipment have been worse than usual in
recent years.

Although the statistics are not completely
clear, there is a strong indication that the
quantity of electricity supplied for agricul-
tural purposes in 1978 and 1979 was
substantially greater than in previous years.
Regardless of the series used, power con-
sumption “in rural areas” tvose in the
neighborhood of 17-19 percent per year
hetween 1963 and 1975. No official statistics
or statements about this indicator were
aviilable for 1976 and 1977, aithough it was
made abundantly clear that power was in
extremely short supply: even coal mines and
large fertilizer plants were running below
capacity owing 1o failures in electrical supply.
In 1978, however, despite continued short-
age of clectricity across the economy, the
amount supplied to agriculture was more
than double the highest “rural usage” esti-
mate for 1975.180 In 1979 an incr ase of 10.6
percent over the 1978 level was registered.
This topped the percentage increase in total
electrical output. 187

The sudden apparent jump in rural power
supply cannot be attributed to the develop-
ment of small hydroelectric power plants,
which grew in number at a rate of about 12
percent per year {1974-78). This last statistic
may underestimate capdcity expansion of
small plants since the 1979 increase in
numbers was only 8.2 percent compared
with a 19.9 percent increase in small plant
capacity, but these plants still only account
for about 40 percent of agricultural con-
sumption."® The remainder comes from
various regional power grids.

One of the principal agricultural areas
requiring powered irrigation is the northeast,
where drought has adversely affected water
supplies and electrical generation alike in
recent years (1976-78). In 1979 production
over the northeast power grid doubled that
of the previous year,'89 but the biggest jump
in supply of electricity to agriculture scems
to have occurred earlier, suggesting that the
primary difference has been a shift in allo-
cational priorities. Electrical power con-
sumption in agricultural production is
targeted to increasc at 10 percent per year
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through 1985, while gasoline allocations are
to grow at the annual rate of 10 4 percent,!90

Irrigation and Acreage Expansion

Our understanding of the history of
irrigation in the People’s Republic is particu-
larly poor. One of the principal difficulties is
insufficient knowledge about the timing
and extent of various changes in the quality
of irrigation. Available series for irrigated
area almost certainly fail to incorporate and
reflect this phenomenon.!?! A look at the
numbers, however, shows that the same
historical trend documented for other indi-
cators is accentuated for irrigated area
expansion. If 1965 is used as a base (irrigated
area had then recovered to the 1957 level
after a decline during the early 1960s),
irrigated acreage rose 3.2-5.0 percent per
year on average through 1974. Then, if the
statistical categories are comparable, the
growth rate declined to no more than one-
third of a percent per year through 1978.192
By contrast, in 1979 irrigated acreage rese
2.1 percent and the 1985 target implies dan
annual increase of 3.6 percent per year. The
area of farmland capable of producing high
and stable yicelds is expected to grow even
faster.!93

The input to the agricultural production
process that has grown at the slowest rate is
undoubtedly cultivated acreage. According
to official statistics, farmed area increased
at the rate of less than 1.7 percent per year
(1949-37), although at least 14 percent of the
claimed increase was merely statistical, and
some of the remainder may have represented
recovery from wartime decline. Nevertheless,
it was the period of greatest real growth in
this category in China's history. The official
figures for 1958 dropped to 107.8 million
hectares from the claimed 111.8 million
hectares of 1957. Throughout most of the
1960s and 1970s, the usual reference was
107 million hectares, but 100 million hec-
tares or a little Iess was regularly quoted in
1978 and a figure less than 107 million was
certainly relevant at least one year earlier.!%

By contrast reclamation plans call for a
gross increase of 8 million hectares (1979-
85).!9% Yields on this land will be low and
partially offset by retirement of marginal
farmlands, but the planned acreage expansion
is clearly the 1nost ambitious since the 1950s.
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Utilization of Farm Chemicals and
Chemical Fertilizers

Reliable official statements about the
supply of chemical pesticides indicate that it
grew from an extremely low base in 1949 to
149 thousand metric tons (gross weight) by
1957, then increased more than 330 percent
by 1965, and more than doubled again in the
carly 1970s with the recommitment to agricul-
ture. The exact growth rate of pesticides
supplied to rural areas cannot be documented
for recent years, owing to a shift in statistical
reporting from gross weights to weights of
active ingredients, but the state plan went
uafulfilled for 1974-76. The cunent renewal
of interest in agriculture has brought on
another period of accelerated growth in the
supply of this input {(in 1978, 22.4 percent in
gross weight terms; 16.6 percent in terms of
active ingredient).!%

Chemical fentilizer presents a similar pic-
ture:'Y7 4 1962-77 long-term average growth
rate in nutrients applied of 17 percent; a
period of stagnation in 1¢74-76 of around 5
percent per year due to industrial slowdowns
and import reductions, ending with a recovery
and rapid expansion in 1977 and 1978. The
targets for annual production of chemical
fertilizer in 1980 called for a 53 percent
increase in gross weight over the 1977 level, 198
whereas the 1985 target is almost double the
1978 level.'99 This suggests an annual growth
rate of about 10 percent per year at substan-
tially higher absolute delivery levels than
those ot the 1960s and early 1970s.

So far performance seems to be exceed-
ing the trend required to achieve these
targets. In 1978 domestic production in
gross weight terms was reported to have
increased more than 26 percent.?® |n
nutrient weight the 1978 output increased
20 percent,?”! while 1979 output has been
reported to have increased 22.5-23.5 percent
over 1978.20¢2 Meanwhile, by 1977 imports
of fertilizers had recovered the peak levels
of 1970-73. 1978 imports have been estima-
ted to have risen about 64 percent above the
previousrecord setin 1972, and to be almost
30 percent of domestic nutrient produc-
tion.?® This combined effort brought about
an increase in chemicat fentilizer nutrients
applied per cropped hectare from 64 kilo-
grams in 1977 to 89 kilograms in 1978,
and 109 kilograms in 1979204
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Campaign to Raise Input Quality

Improvement of input quality is once
again a major plank of the new agricultural
policy. (Policies aimed at increasing the
quality of labor application are briefly
addressed below.) Large discrepancies exist
between reconstructed official figures for
ractors produced and increments in tractors
in use, indicating either a lack of financial
ability to purchase tractors, a high rate of
mechanical and repair failure, or both. 1979
statements confirm that in recent years the
operability rate of tractors and irrigation
and drainage machinery has been only
about 70 percent. Raising this proportion to
80 percent has become an important im-
mediate target in agricultural mechaniza-
tion.29° While the quality of operation of the
nation’s 2,400 county-level repair and manu-
facturing enterprises2%® will not be improved
so quickly, it appears that rapid strides are
being made in standardization and quality
control of original production in state-
assigned enterprises. Late 1976 statistics for
531 kinds of farm machinery produced in 22
provinces indicate that output of 508 of
these was up to standard. Spot checks of
complete farm machinery assemblies and of
major accessories and subassemblies showed
that 96 percent and 93&>ercem, respectively,
were up to standard.2Y’

Current increments in chemical fertilizer
production are now dominated by the output
of new centralized plants constructed by
American, European, and Japanese corpora-
tions, after almost two decades in which the
share of output derived from small and
medium-sized domestic plaats was rising.
Fertilizer from these plants. though farther
from the location of use, will be of higher
and more dependable nutrient content
(suggesting higher effectiveness per unit of
gross weight, thereby easing some transpoi-
tation and labor bottienecks) and less volatile
than the output from the small plants. Even
the products of small plants have been
improving, on average, since 1978 under
threat of closure. Particularly inefficient
plants in a number of provinces have been
forced to terminate production, while the
efficiency, profitability, and product quality
of remaining plants, especially in several of
the leading provinces and municipal areas,
have significantly improved.208

Forty percent of installed tubewells in a

major grain province were evidently inopera-
tive in the mid-1970s, and the reinforcement
of dams to prevent coliapse had become, by
1978, one of the highest priority tasks of
capital construction work in rural areas,
Another major grain producer in the north-
east, Jilin, indicated that existing irrigation
projects are utilized only to 50 percent of
design capacity, while for Shaanxi and
Yunnan, among others, full utilization be-
came the major capital construction task in
1978-79.209

As suggested earlier, it seems likely that
the technical requirements for qualifying as
“irrigated acreage” have been raised at least
twice since the earlv 1960s and possibly
more. To date, however, there is no unequi-
vocal confirmation of this allegation. On the
other hand, it is clear that if there has not
been a definitional change in recent years,
there has been a correction of curient and
previous statistics to reduce overestimates
resulting from incorporation of lands in
which the irrigation facilities were not
actually completed. Moreover, the quality
of irrigation has unquestionably improved,
not only because of the greater stocks of
operating tubewells, irrigation and drainage
machinery, and higher fuel and power allo-
cations to operate them, but because of the
design of the irrigation network itself.219

In the i950s and 1960s, most so-called
“irrigated lands” were equipped with facili-
ties able to apply only plot-to-plotirrigation
methods. The amount of water supplied by
these facilities was not sufficient to cope
with a long period of drought, so attempts to
intensify land use beyond the traditional
cropping system were risky. In the 1970s, as
land use intensification became more urgent,
the emphasis of the project design was
placed increasingly on the assurance of
controlled and sufficient water supply énd
drainage for individual plots (a “ditch-to-
plot” method). In describing infrastructural
construction targets and accomplishments,
“the area of land guaranteeing gcod harvests
irrespective of drought or flood"” increasingly
replaced the terminology "area of land under
irrigation.” For lands on which the introduc-
tion of highly intensive cropping systems
was planned, a far more sophisticated in-
frastructure began to appear. In these "lands
with yield of a ton (per mu),” the land was
completely levelled and subdivided into
uniform plots surrounded by irrigation and
drainage ditches, while access roads suitable
to accommodate tractors and power tillers
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were constructed.?!!

Low electrical power consumption in
rural areas has clearly constrained irrigation
and fertilizer production erforts until re-
cently. It seems to have been the result not
only of insufficient total capacity and a low
priority for agricultural uses in allocation of
power-grid supply {despite a central official
policy of "agriculture first”), but also of low
capacity utilization and inoppontune failures
in the electric power industry—coal mines
in China have been shut down recently for
lack of power, while generators remained
idle for lack of coal. The sector is focusing
considerable attention ou improving effi-
ciency and increasing the capacity utilization,
ospecially in the critical northeast power
grid.2!?

Discussion of input quality in the Chinese
press seems to go in cycles. Rural stock
increases are occasionally reported as if the
problem was nonexistent: as if all goods
produced were up to standard and deprecia-
tiondid not occur. Atother times there seem
(o be campaigns of criticism: reports issued
at these times draw a general picture that
may possibly be overly pessimistic, Therefore,
estimates of the degree of progress immedi-
ately attainable in this area in a massive
developing country such as Chinashould be
conservative. But it should not be difficult
to improve on the extreme situation outlined
above, now that it has been placed at the
forefront of hureaucratic and popular atten-
tion and has received priority from central
organs. The last time such strident criticisms
of inefficiency and poor quality control
were registered was in the carly 1960s,2!3
just before the period of rapid agricultural
growth that ended during the first phase of
the Cultural Revolution.

Potential Contribution to
Foodgrain Qutput

Until recently few foreign analysts be-
lieved China's increase in input application
alone would sustain the growth rate required
to achicve the 1985 foodgrains production
goal. Yet this increase may enable China to
achieve faster than average growth over the
next seven years if the input targets for 1980
published early in 1978, the Central Com-
mittee Decisions adopted in December 1978,
and the draft 1979 National Economic Plan

released in June 1979, 2!'* are indicative of
the commitment to the agricultural sector
over the entire period.

A 1979 paper by Sarma and Roy suggests
that the effects of other agricultural produc-
tion inputs on Indién agriculture are sub-
sumed in the regression coefficients for
imcreases in acreage under foodgrains,
increases in irrigated area, and increases in
chemical fertilizer nutrients supplied, and
that these composite coefficients are addi-
uve 25 Full input-output  analysis  or
econometric study of the determinants of
foudgrain growth in China is bevond the
scope of this paper.2!® Morcove, it seems
quite possible that in China other rroduction
inputs, notably improvements ir. the quality
of irrigation, would be seen (o have indepen-
dent effects were appropriate  statistics
availabie, Nevertheless, it may be useful to
look at the impact on grain production of
changes in the amounts of the key inputs
identified by Sarma and Roy as well as the
prospects for changes in the supply of these
inputs,

Yields in the most productive major re-
tlamation areas are about one-and-a-quarter
tons per hectare. Yields in other areas are
oftenthree-quarters of aton.?'7 Even ignoring
the acreage shifts out of foodgrains,
especially into oil crops and fibers, and the
planned reconversion of large tracts of
marginal land to pastures and forests,?!8 no
more than 5 million metric tons should be
expected from gross additions to foodgrain-
sown area.

The other two categories will receive
slightly more extensive treatment. For each,
two questions will be explored. Are the input
expansion targets for 1985 consistent with
production of 90 miilion metric tons of
additional foodgrains (400 million metric
tons minus 1978 output, minus the 5 miilion
metric tons expected from net additions to
foodgrain acreage)? What are the prospects
that these input expansion targets will be
fulfilled? Examination of the first question
requires an estimate of the expected impact
on foodgrain production of changes in the
amounts of inputs applied. Because of the
limitations of availabte data, because only
two inputs are considered, and because
Tang conducts ar extensive input/output
analysis in the accompanying paper. a simpler
and less ambitious approach will be adoptecl.
Historical changes in the level of application of
these inputs will be matched with changes
in foodgrain production levels for various



periods to obtain hypothetical “coefficients
of consistency.” These coefficients are noth-
ing more than lagged and unlagged changes
in foodgrain output per unit change in input
application. The coefficient that seems least
likely to be biased and most applicable to
the 1979-85 period will be adopted to de-
termine whether the 1985 input expansion
targets in the two categories are consistent,
onthe basis of the historical record, with the
production of an additional 90 million metric
tons of grain.

Consistency and Attainability of
Irrigated Area Targets

Table 6 presents lagged and unlagged
ratios of change in foodgrain output per unit
of change in irrigated acreage for three periods.
The irrigated area changes involved were
not based on statistics derived from single
year citations and compilations by Western
analysts, but were given more or iess directly
in the Chinese press. Consequently, possible
changes in the definition of “irrigated area”
suggested cariier are not as likely 1o present
a problem as they would if other materials
had been used.

Table 6 shows that the ratios between
the changes in foodgrain output and the
changes in irrigated arca are rather consistent
no matter how many years the change in
grain output was lagged behind the change
in irrigated area. In general, weather condi-
tions in the initial and final years were
dissimilar, thereby explaining a large part of
the variations between the calculated ratios.
Only in the initial and final years for the
unlagged 1965-75 cocfficient were weather
conditions similar. Although 1978 has been
identified as a poor weather year by American
and Soviet intelligence services and the
Chinese press, the increase in foodgrain
output over the poorweather years 1976 and
1977 was so great that it is mpting to
accept it as an average year. This would
make weather conditions for the three-year-
lag figures for 1965-75 (and 1970-75) match
up. But the official figures for change in
irrigated area for 1957-78 and 1970-75 are
still ambiguous. Moreover, there has been
some indication that the 1977 and 1978
output figures, unlike those for 1957 {and
possibly 1970), excluded some portion of
soybean production, introducing a down-

ward bias in the ratios calculated for periods
terminating with these years.

It appears, then, that the most appropri-
ate coefficient may be the unlagged 1965-75
figure. In defense of such a high ratio, the
reader should be reminded that this is a
“consistency coetficient” and not an input-
output or multivariate regressinn coefficient
since the contribution of other inputs was
not considered; the quality of irrigation,
as detined for the 1965-75 statistics, was
substantially higher than in the 1950s and
1960s; and average foodgrain yields in China
are the results of aggregating extremely
high-yielding land, especially land with a
guaranteed water supply, and much lower-
vielding land, especially unirrigated land.
Foodgrain yields over the entire province of
Zhejiang averaged 10 tons per hectare in
1979. For several of the hinterland provinces,
the average is close to | ton per heciare. The
latter provinces have large tracts of unirriga-
ted land that yield even less, 21

Applying the selected coefficient to the
target of 13.3 million hectares for the in-
crease inirrigated acreage by 1985 results in
exactly 90 niillion metric tons, suggesting
that the ratio may approximate the hench-
mark figure used by the Chinese. Two
questions remain, however. Can 13.3 million
hectares be delivered by 1985? What if a
more conservative coefficient is adopted?

Only one of the major surface irrigation
schemes (the Han River diversion, affecting
some 4 2/3 million hectares) is likely to
affect yields in the 1980s, 229 hut two other
lines of attack are being pursued: pumpwell
construction and the completion of auxiliary
projects on existing irrigation works. The
latter is expected to add some 8 million
hectares to irrigated acreage. 22! This total
plus the Han diversion acreage would come
close to fulfilling the 1985 target, but what
about pumpwells? In 1979 irrigation facilities
for 250,000 pumpwells in North China were
completed, and irrigated area rose 1 million
hectares. But the impact of much of this
work may be included in the 8-million-
hectare figure cited above, New tubewells
were sunk at the average rate of over
150,000 per year between 1965 and 1974
and over 200,000 per year between 1975 and
1978. Aithough the exact number of new
wells constructed in 1979 cannot be deduced
from currently available information,
scattered provincial reports during the spring
of 1979 indicated that work was proceeding
at the pace of 1975-78. This suggests tha'
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Table 6—The relationship between changes in foodgrain output and changes in
irrigated area, 1957-78, 1965-75, and 1970-75

Weather Conditions

Period/ Change in Change in
Amount of Change in Foodgrain First Last Output from
Lag Irrigated Area Output Year Year Irrigated Area
{million hectaresy  (million tons) {tons/hectare)
1957-78*
No lag 20.8 120 good bad 5.8
No lag 17.5 120 good bad 6.9
1965-75
No lag 13.3 89 91 daverage average 6.7-6.8
| year 13.3 66 bad bad 5.0
2 years 13.3 50 52 good bad 38 39
3 years 13.3 90 average bad 6.8
1970-75"
No lag 8.00 40 42 good average 5.0-5.3
6.65 40 42 good average 6.0-6.3
1 year 8.00 40 average bad 5.0
6.65 10 average bad 6.0
2 years 8.00 43 bad bad 5.4
6.65 13 bad bad 6.5
3 years 8.00 39 44 average bad 4.9-5.5
6.65 39 44 average bad 5.9-6.6

Sources:  For changes in irrigated drea. the 1957-78 figures are based on a quote from U S, Foreign Broadeast
Information Service, People's Republic of Chuna. Daily Report, January 26, 1979, p. E10 (see note ap. The
tigures tor 1965-75 are based on the statement tirrigated area was extended each year (1965-75) by an
average of 1.33 million hectares.” from “A Decade of Rapid Economic Development,” Peking Review.
October 8, 1976, p. 47, The 8.00 million hectare figure for 1970-75 is based on the statement that “the
average annual increase over the previous five years was 1.6 million hectares” (FBIS, PRC. January S,
1976. p. E2) and “in each of the recent few years an average of 1.6 nullion hectares were added to the
irrigated area” (Chiang Hua-nong, “How China Became Selt-Sutficient in Grain” in Chang Chung-wang
and Chiang Hua-nong. How Chuna Became Self-suffictent in Gruin |Beijing: Foreign Languages Press, 1977),
1510} The 6.65 million hectare tigure s trom FBIS, PRC, Febraary 19, 1976, pp E10, E11

All data for the changes in foodgram output and for weather conditions are from Table 1. Series B. 215
million tors has been used as an estimate for 1968, consistent with Series B assumptions.

* The figures for this penod depend upon a January 1979 ofticial statement that irrigated area rose 60 percent
between 1957 and 1978, 20.8 million hed tares was derived by using the official 1957 figure (published in 1959
for 1957 (34.7 million hectares) and 1.6 times that figure for 1978 17,5 million hectares was derived by using the
1978 official figure (46.6 million hectares, published midyear 1979) and 1957 figure derived by dividing the 1978
value by 1.6. Therefore, taken literally, the first set of figures assumes that all changes in definition of frmgated
dcreage (1959-79) occurred between January and June 1979 The second set assumes that a1 -G08 Lianges occurred
between 1959 and January 1979, 11 seems very likely that the definition was changed at least twice between 1959 and
1979, lending credence to the second set of figures, butit s possible that another change was made within the first
six months of 1979 as definiional changes were clearly made in other statistical categornies during that period

® The first figure for the changed irrigated area (8.00 million hectares) was published in early January 1976. The
second figure (6.65 million hectares) was published in mid- February 1976 This sugpests that the second is a revised
figure or that a change in definition occurred in this brief period. In either case, the second figure is more
dppropriate for our purposes, but it may represent merely o halving of the 1965-75 difference. Moreover. an official
pamphlet published in 1977 claimed that “in each of the recent few years {ending in 1975) an average ot 1.6 million
hectares of land has been added to the irrigated area.” This value may he gross rather than net, but othenvise seems
more consistent with the first figure

completion of auxiliary facilities may have
been the more serious constraint 222

The average area of farmland irrigated
by a single pumpwell is best approached on
a more disaggregated basis. But data pre: ~ated
in Table S suggest that three to tour hectares
per well might be a reasonable aggregate
estimate. In view of past history, it seems
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quite likely that the rate of tubewell con-
strucuon can be maintained, which would
indicate overall irrigated arca consistent
with the 1985 foodgiain output target even
il a lower coefficient from Table 6 is used,
five tons per hectare, tor example.

Several caveats should, of course, be
mentioned. The full potential of previous
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irrigated area increases may not yet be
realized. If it has been realized but a lag is
required after future irrigation efforts in
order to achieve full potential, immediate
output increases froi this source may suffer
from the apparently slow irrigation expansion
in the 1975-78 period. This discussion ig-
nores not only the question of the supply of
other yield-increasing inputs, but also the
significant shift in rural policy in 1978-79.
To a certain extent, soil to be imrigated is
inferior to the soil in areas already irriga-
ted.223 Eventually, the quantity of "high-
and-stable-yield land” or “land with a yield
of a ton (per mou)” will be more reliable
output indicators than the quantity of irriga-
ted acreage.

It should also be noted that while China's
carrent proportion of irrigated area (almost
50 percent) exceeds that of most developing
nations, the growth rate implied by the 1985
target24 surpasses the 1975-90 projected
growth rates of almost all developing coun-
tries with the exception of Nepal, Afghanistan,

and several nations with proportions of

arable area irrigated falling below 5 percent. 225
The rate appears less ambitious when com-
pared with historical rates of expansion in
the People’s Republic. It exceeds the 1972-
78 rate but falls below the rapid expansion
of the 1950s (even after recovery of prewar
levels) and the 1964-72 period.226

The Contribution of Planned Increases
in Fertilizer Application

Some scholars have maintained that the
rates of China's yield response to incremen-
tal application of chemical fertilizer nutrients
have declined. The principal proponent of
this view is Kang Chao, who found that the
incremental yield of grain fell from between
10 and 30 kilograms for each additional
kilogram of nitrogen applied between 1959
and 1963 to 7.2 tons of grain for each ton of
nutrients applied between 1971 and 1973.2%7
Chao concludes that if returns continue to
decline at such a rapid rate, China will soon
cease to benefit from increased applications
of fertitizers 228

If Chao's analysis is correct, it would be
crucial to determine what caus 2s the decline,
whether it is likely to continue, and how
current policies might affect it. Fortunately,
however, other research 229 has indicated

that the historical evidenc: does not support
Chao's contention. A number of problems
with the methodology and data series used
in Chao's study have been dealt with exten-
sively in another work. A more recent study
by Benedict Stavis?3® suggests that the
productivity of fertilizer may actually be
rising in China. The series Stavis uses cor-
responds somewhat more closely with the
information now available on production of
grain and fertilizer, but still suffers from
some methodological problems.23!

Tables 7, 8, and 9 contain national
aggregate rates of response o grain output
to incremental applications of various fer-
tilizers. Table 7 contains the expected rates
of response published by the Chinese in the
1950s and early 1960s. There are problems
in comparing these figures with the coeffi-
cients in Table 8 {se= the notes to Tables 7
and 8 and Appendix 2).

Table 10 provides the response rates
derived from field tests in specific localities
made during the 19505 and early 1960s. It is
probably even more risky to compare these
figures with the figures in Table 8. Moreover,
there is no suggestion that the lands on

Table 7—Expected response rates of
foodgrain output to chemical
fertilizers applied

Fertilizer Rice Wheat

(kilogram of foodgrain/
kilogram of nutrient)

Ammonium sulfate, 1950s

Nitrogen applied 14.6 244 9.8 19.5
Nitrogen absorbed 29.3 48.8 18.5-39.0
Ammonium sulfate,

early 1960s

Nitrogen applied 19.5 29.3 146 -24.4
Nitrogen absorbed 39.0 585 29.3-48.8
Ammonium nitrate, 1950s

Nitrogen applied 14.4 9.4
Nitrogen ahsorbed 28.8 18.8
Superphosphate, 1950s

P,0, Applied 11.8 7.6
Notes: To get these figures, yield increments per

unit of gross weight were converted to nu-
trient weight rates by dividing through by
0.205 (for ammonium sulfate), 0.34 (for
ammonium nitrate) and 0.17 {for superphos-
phate). It was assumed that only about half of
the nitrogen applied was absorbed by plants.
This assumption is based on a study by the
Fujian Soil and Fertilizer Research Institute
(appearing in U S. Foreign Broadcast Informa-
tion Service, People’s Republic of China Daily
Report, April 30, 1979, pp. L13- L14).
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Table 7—(Continued)

The statistics for expected yield per unit of
gross weight from which these figures were
derived appear in a table misleadingly tabelied
“The Average Yield Increment in 1959 and
1962-63," appearing in Jung-Chao Liv, China’s
Fertilizer Economy (Chicago: Aldine, 1970), p.
110. Liu cites these data as il they were
national averages for 1959 and 1962-63. Yet
the 19505 data were not based on 1959 results
alone—they appear in publications as ecarly
a5 1954 and as late as 1962 Similarly, the data
for the early 19605 appeared in February 1962
and in February and alaich 1963, so the
carliest results must have been from no later
than 1961,

The tigures were used in several Chinese
articles to predict the improvement of yiells
thatwould resultit more tertilizer were applied
But it is not actually known whether these
figures are broadly-based national averages
ot aggregations ot a tew experimental results:
what actual levels of tertilizer appheaton
were involved; whether hase amounts of
natural tertilizers were also used, or whether
increments were caleulated tor different years
on the same parcel of land o1 tor neighbonng
parcels during the same yow

which these local studies were conducted
were representative of the national norm.
Evenso, the range of response is illuminating,
It must also be noticed that the incremental
yield response in most experiments dropped
off sharply after a point, since increases in
other complementary inputs were absent. In
the only cited experiment investigating the
impact of widely variable application levels
of nitrogen and phosphorus combined, how-
ever, the rate of recponse was high and

relatively stable cver a broad range of

comparatively infensive application.

The resporse rates may have risen or
fallen ber-een the 19505 and 1978, but
scrutiny of the data, including the data
examined by Chao and Stavis, reveals no
justification for concluding that they did.
This is partly because the data are not easily
compared and partly because the calculated
coefficients are similar after controlling for
various extrancous features such as weather
fluctuations and poor data for certain years.
This similarity can be scen among the
cocfficients in Table 8. These coefficients
must not be interpreted as the number of
additional weight units of grain that will he
produced when an extra weight unit of
nutrient is applied or absorbed and the
other input levels held constant. It can only
be said that within our period of scrutiny the
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incremental production of grain was con-
sistent with the absorption or application of
nitrogen (N) or a combination of nitrogen,
phosphorus, and potassium (NPK) according
to the given rates. Therefore, if these rates
are used to predict the amount of fertilizer
required to produce an increment of grain,
there is an implicit assumption that some-
thing approximating constant returns to
scale may be obtained from the base period
through the period of prediction and that
the amounts of other inputs to the production
process will be as large inrelation to increased
fertilizer supply as in the past.

Though the amount of cultivated land
was relatively fixed in the process, cultivated
darea has actually declined since the 1950s
and will rise somewhat in the prediction
period. But although there was no evidence
of decline in long-term aggregate rates of
response Lo fertilizer within the period scru-
tinized compared with the 1950s, it is not at
all impossible that the rate will decline
between 1979 und 1985 if the growth rates of
fertilizer nutrient application and absorption
increase much faster than those of the
supplies of other yield-increasing inputs.

The state's aggressive chemical fertilizer
supply plans for 1979-85 and the extent to
which they seem likely 1o be fulfilled make
this a real possibility. Fortunately, nutrient
application and absorption appear likely to
be so high that even a large decline of the
response rate may be accommodated with-
ont jeopdrdizing the foodgrain output target,
unless there is a critical failure in the
current plans for supplying other inputs.

One such failure could be of the supply
of organic fertilizers. If the "chemical fer-
tilizers only” coefficients are used to predict
consistency, there is an implicit assumntion
that appropriate increases in organic nutrient
supply will also be made. Table 9 also
presents consistency coefticients which in-
corporate the “response” to both chemical
and organic fertilizers combined. These
rates dare of course much lower. But they are
also conservative hecause the organic series
employed for their computation has been
generous, (It assumes that the high rates of
animal manure and night soil utilization of
the mid-1960s continued through the 1970s
and that the 1950s quantities of other
organic materials {mid- 1960s quantities for
green manure and oil cakes] continued to be
supplied despite the increasing opportunity
costs of providing most of these components.)
It is also not clear that sufficient account
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Table 8—National aggregate response rates of foodgrain output to all fertilizers applied, late 1960s to 1970s

Years Fertilizer Years Foodgrains
Applied Harvested Chemical Fentilizers .Only Chemical and Natural Fertilizers
NPK N N N NPK N N N
Base Terminal Base Terminal Nutrients Absorbed Nutrients Nutrients Nutrients Absorbed Nutrients Nutrients
Period Period Period Period Applied P K Applied Applied Absorbed Applied P KApplied Applied Absorbed

(kilograms of foodgrain 2utput/kilograms of nutrient)

Lagged rates of response

1963-65 1971-74 1964-66 1972-75 21.4-22.0 36.5-37.6 31.0-319 768-79.1 6.9-7.1 11.3-11.6  159-164 484498
1963-65 1972-75 1964-66 1973-76 21.2-21.7 37.6-385 29.7-304 764-78.2 8.3-8.5 12.5-128 16.6-16.9 50.6-51.8
1964-66 1971-74 1965-67 1972-75 21.4-225 36.6-384 31.7-33.3 81.5-855 7.5-7.9 11.1-11.7  15.5-16.7 50.3-52.8
1964-66 1972-75 1965-67 1973-76 21.1-22.0 37.8-393 30.0-31.2 80.0-83.1 8.3-8.6 11.4-11.8 16.7-17.3 52.7-54.8
Unlagged rates of response
1964-66 1971-75 1964-66 1971-75 21.7-22.2 38.7-39.6 30.9-31.7 81.9-84.0 8.2-8.4 12.4-127 16.7-17.1 52.8-54.1
1964-66 1971-74 1964-66 1971-74 22.2-22.7 37.9-38.8 32.9-33.7 84.4-86.5 7.8-8.0 11.5-11.3 16.5-169 52.1-53.4
1964-66 1972-75 1964-66 1972-75 21.9-21.6 37.5-38.5 29.8-30.6 79.3-81.6 8.2-8.5 12.5-129 1385-17.0 52.3-53.8
Sourccs:  For the grain production data, the Stone approximations in Table 1. For the fertilizer data, Bruce Stone, “A Series of Chemical Fertilizer Nutrients Absorbed in Chinese
Agriculture with Implications for Foodgrain Yield Response,” a paper prepared for the Workshop on Agriculture and Rural Deveiopment in the People’s Republic of
China, Cornell University. [thaca. N.Y., May 1719, 1979, revised May 1980. Also see Bruce Stone. A Review of Chinese Agricultural Statistics. 1949-78, Research Report 16
{Washington, D.C.: International Food Policy Research Institute, forthcoming), Tables 15—17.
Notes: N stands for nitrogen. P for phosphorus, and K for potassium. When the caiculated :responserate is ex: ressed as arange, that range is entrely dependent upon the

range of grain output figures cited i Approximation B in Table 1.
The response rates (RR) in this table have Leen calculated by the following formula:

n 2 n 2
Q X . > F . . > ¥
iz_:__ ) +T+i j = OQ t+i ; +T—r+j 0 —r+j

RR = - [ —
n 3 i 3

where:

Q1 = China's national output of foodgrains in year t;

F = 90 percent of NPK chemical fertilizer nutrients produced and imported (or which may be absorbed from nutrients produced and imported) in yeart. It includes
riatural fertilizer nutrients where designated. (It was assumed that 10 percent ofall fertilizers were applied to nongrain crops. based on the calculation for 1965
in Kang Chao, Agricultural Production in Communist China, 1949-65{Madison: University of Wisconsin Press, 1970]. pp. 160-2.);

n = the number of consecutive years averaged in the terminal period (3, 4, or 5);
r = the lag between grain output data and fertilizer production and import data (0 or | year);
T = the number of years separating the firs: years of the base and termina! periods {2-12 vears).



Table 8—(Continued)

There is no guarantee that any of these rates are comparable to the rates cited in Table 7 for the 1950s and early 1960s. Even if they were, the materia] presented
here and in Tables 9 and 19 does not support the contention that the national ageregale response rates have declined. In attempting to prove the contrary, Chao (in
Agricultural Production) uses only the ammonium sulfate rates for the 1950s and early 1960s. He also uses a different data series for grain and fertilizer for the 1970s and
ignores the volatility of chemical fertilizer and the differences in weather of the base and final years. He does use a similar, though cruder formula for estimating yield
response than the one above:

RR= Qyg72 * Qg7; 7 2Qq7, / Fla75 % Fig7) = 2F 1999

The estimates used for natural fertilizer are of doubtful accuracy. No allowance has been made for declining rates of utilization since the mid-1960s despite
indications that a decline has occurred. The series for natural NPK fertilizers applied may be particularly misleading since no allowance is made for nutrient loss
during drying, storing. and the preparation of manures and feces cakes. The lnss was much greater if the cakes were stored out of cover. See James Cameron Scott,
Health und Agriculture in China (London: Faber and Faber, 1942), pp. 133-47.
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Table 9—Lagged averages of national aggregate response rates of foodgrain output to chemical fertilizers applied,1960s to 1970s

Years Grain Harvested

Years Fertilizers Applied Base Period Terminal Period
Base Period Terminal Period Years Weather Years Weather NPK Applied N Absorbed
(kilograms of foodgrain/kilograms of nutrient)
1963-65 1971-73 1964-66 good, average, good 1972-74 bad, average, good 21.1 724
1963-65 1972-74 1964-66 good, average, good 1973-75 average, sood,average 22.7 82.1
1963-65 1973-75 1964-66 good, average, good 1974-76 good, average, bad 21.a 77.6
1963-65 1974-76 1964-66 good, average, good 1975-77 average, bad, bad 203 75.5
1963-65 1975-77 1964-66 good. average, good 1976-78 bad, bad, bad 17.7 62.2
1964-66 1971-73 1965-67 average, bad, good 1972-74 bad. average, good 21.1 75.9
1964-66 1972-74 1965-67 average, bad. good 1973-75 average, good, average 229 87.6
1964-66 1973-75 1965-67 average, bad, good 1974-76 good, average, bad 21.0 81.2
1964-66 1974-76 1965-67 average, bad. good 1975-77 average, bad, bad 20.2 78.4
1964-66 1975-77 1965-67 average, bad, good 1976-78 bad. bad, baa 17.3 62.3
1971-73 1972-74 1972-74 bad, average, good 1973-75 average, good, average 24.8 129.6
1971-73 1973-75 1972-74 bad, average, good 1974-76 good. average, bad 16.8 941
1971-73 1974-76 1972-74 bad, average, good 1975-77 average, bad, bad 16.9 83.3
1971-73 1975-77 1972-73 bad, average. good 1976-78 bad, bad, bad 13.9 50.0

Sources: The grain production data is from Approximation B in Table 1. The fertilizer data is from Bruce Stone, “A Series of Chemical Fertilizer Nutrients Absprbed in Chinese
Agriculture with Implications for Foodgrain Yield Response,” a paper prepared for the Workshop on Agriculture and Rural Development in the People's Republic of
China, Cornell University, Ithaca, N.Y., May 1719, revised May 1980; also see Bruce Stone, 4 Review of Chinese Agricultural Statistics. 194S-79, Research Report 16
(washington, D.C.: International Food Policy Research Institute, forthcoming), Tables 15, 16. For the weather conditions, see Table 1.

Notes: The response rates (RR) in this tabie have been calculazed by the following formula:

2 2 2 2
2 qQ - X Q 2 F -~ X F
RR = i=0 1+T+Hi =0 t+ i=0 t+T-r+t =0 t-rtj

where: Qt = China's national output of foodgrains in year t;

F_ =90 percent of NPK chemical fertilizer nutrients produced and imported {or which may be absorbed from nutrients produced and imported) in yeart. Itin-
cludes natural fertilizer nutrients where designated. (It was assumed that 10 percent of all fertilizers were applied to nongrain crops. based on the calcula-
tion for 1965 in Kang Chao, Agricultural Production in Communist China 1949-65 [Madison: University of Wisconsin Press, 1970}, pp. 160-2);

= the lag between grain output data and fertilizer production and import data (0 or 1 year):

T
T the number of years separating the first vears of the base and terminal periods i2-12 years).
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Table 10—Responses of foodgrain yields to incremental applications of chemical fertilizers in experiments, 1947-65

Yield Without

Nutrient Chemical Kilograms of Nutrient Applied Per Hectare
Apphea Crop Year Fertilizer 0 15 45 60 75 90 105 120 135 15¢
(tons/hectare) (average kilograms of incremental output/kilogram of nutrient applied)
Nitrogen Rice 1947-51 3.390 -—24 12 1.3 8.5
Nitrogen Rice 1955 3.390 18
14.8
12,7
1.7
10.4
—10
Nitrogen Rice 1955 3.840 -—87
Nitrogen Rice 1956 3.345 -—16.5 —=
Nitrogen Rice 1956 4.230 — 295 —
Nitrogen Rice 1963 4.635 7.5
Nitrogen Rice 1965 6.276* -—9.3 —e 2.6 —_—
Phosphorus Rice 1955 3.340 34.4
Phosphorus Rice 1955 5.487 38
Phosphorus Rice 1963 4.464 21.5-
Phosphorus Rice 1963 1.334 77—
Phosphorus Rice 1963 3.355 49.5 —=
Phosphorus Rice 1963 4.635 —304 —
Pho:ysnorus Rice 1963 2.526 36.6
Phosphorust Rice 1963 2715 207 -— 30 7.5 5.1 37.8
253
14.5
15.2
19.7
-11.4
13.4
19.5
5.1
i6
27.6
Phosphorus Rice 1963 1.190 22.8
Phosphorus Rice 1963 1.827 19.4
Phosphorus Rice 1963 1.238 13.6
Phosphorus Rice 1965 2.265 31.2 5.5 5.1-
19.1
14.9
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Nitrogen &

Phosphorus* Rice 1955 3.840 -—16.7 ———
Nitrogen &
Phosphorus* Rice 1955 3.338 11.1
Nitrogen Wheat 1956-57 2.145 17.2~=8—~ 5.6—
-—
-—179
) ~32—
Nitrogen Wheat 1957 0.488 —225——~w
Nitrogen Wheat 1962-63 0.600 ——
Nitrogen Wheat 1964 0.655 —26——
Nitrogen Wheat 1964 2.167 -—362—=19.] —
-—27.7
Phosphorus Wheat 1955 1.362 -—16.2
Phosphorus Wheat 1962-63 0.600 7.5
Phosphorus Wheat 1964 0.655 14
Nitrogen &
Phosphorus¢ Wheat 1958 23254 -~ 29.5 26.7 — 26—
28.1
27.5
26.5
Nitrogen &
Phosphorus: Wheat 1962-63 0.600 313
Nitrogen &
Phosphorus* Wheat 1964 0.655 18.8

Source: Al figures are based upon yield data associated with various levels of fertilizer application, and have been calculated from material appearing in Jung-Chao Liu,

Chind’s Fertilizer Economy (Chicago: Aldine, 1970}, Tables c¢7. ¢8, and 9.

* This refers to the yield of rice when 15 Kilograms of nitrogen per hectare were applied.

® The results of this experiment are anomalous. Liu suggests that the yield figure on which the negative value was based (for 75 kilograms) was a misprint in his source. Graission
or adjustment of this figure alone. however, would not eliminate the peculiar pattern exhibited.

“ A combination of nirogen and phosphorus fertilizers were applied.

¢ This refers to the vield of wheat when 60 kilograms of N and P,0; were applie | per hectare.



has been taken of nutrients lost while drying
and storing manures; such losses must still
have been large in the 1960s and 1970s.

But even if the conservative “chemical
and natural fertilizer” coefficients are used
and continued high rates of manure utiliza-
tion assumed, the levels of all tertilizer
nutrients likely to be applied by 1985 are
consistent with the production of an addi-
tional 90 million metric tons of foodgrains
(see below). Hog manure and night soil
dominate the presumed increases in organic
manure supply. By far the greater of the two
is hog manure. {{ supply to agriculture of the
latter rises collinearly with hog numbers,
the 1979-85 period should sec faster growth
of this component than occurred in the
1970s. Together, night soil and hog manure
would provide some 3.3 million tons of
nutrients by 1985 over and above 1978
levels and perhaps as much as 4.8 million
metric tons over 1977 levels (equally relevant
for 1978 grain output).?3?

An important question remains: regard-
less whether utihzation rates have been
constant or have declined from the high
levels of the mid-1960s. will they fall in the
present period? Peasant autonomy over allo-
cative decisions involving both their own
labor and other resources {(such as family
night soil and excrement from privately
owned pigs) has increased. So there must be
a strong supposition that these rates will
decline, at least ¢s they concern application
to grain crops, most of which are grown on
collective lands, not private plots.

There is, however, a recent development
which may counter-balance any decline in
utilization rates. The appearance of manure
storage tanks is hardly a recent phenomenon
in rural China, but the massive proliferation
of relatively high-quality, multipurpose
storage facilities only began in the mid-
1970s. In 1975 only 450,000 such units had
been installed in China's countryside. By
midyear 1979 the number had reached 7.1
million, and development is being accelera-
ted in the Five-Year Plan. In addition to
producing methane gas for home cooking
and lighting and improving disease control,
the tanks minimize nutrient loss in storage,
which was 30-50 percent for nitrogen under
even some of the better methods used inthe
1930s. They also facilitate fermentation,
which produces methane. The tanks provide
fertilizers with 16 percent more nitrogen
and 25 percent more phosphorus than the
unfermented manures from which these
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nutrients are derived. By contrast, the
nutrient gains of phosphorus and potassium
through fermentation under the most efficieni
rural methods of the 1930s were lost in
storage. The nutrient gains of more volatile
nitrogen were completely swamped, es
pecially when animal manures formed a
large yarl of the organic material under
study.<33

In some areas there has been a secondary
benefit of the tanks to the processes of soil
preparation and nutrient supply. Crop stalks
may be used in these processes as they are
replaced as a household fuel source by
methane produced in the tanks. Crop stalks
from China's 1978 grain harvest may have
weighed about 250 million metric tons.?34
Around | percent of the gross weight may be
plant nutrients. Nitrogen and potassium
each comprise about 40 percent of the total.
Most of the remainder is phosphorus.235 In
crowded provinces such as Zhejiang as
much as 70 percent of annual crop stalk
production has been burned as fuel 236
Houschold energy demand will rise with
increased and convenient supply, but if
even 10 percent of available crop stalks are
diverted, then an additionel quarter million
tons of crop nutrients could be apptied to
ficlds.*37

To summarize the argument with respect
Lo organic nutrients, it is likely that the size
of the natural fertilizer supply and its growth
from the mid-1960s to the mid-1979s has
been exaggerated. The amount of nutrients
actually absorbed by plants and its growth
rare during the same period has probably
been exaggerated even more. This suggests
that the coetficients appearing in Table 7 for
“chemical plus natural fertilizers” are too
low. Even abstracting from utilization, the
growth of availability of natural fertilizers
from 1978 to 1985 will certainly be much
greater than it was over the previous eight
years and will probably grow faster than it
did between the mid-1960s and 1977, (This
is based primarily on the assumptions that
the prospects for the growth of the hog stock
are good, that the numbers of large animals
will continue to increase slowly, stagnate, or
only gradually decline, and that the contri-
hution of night soil has heen overestimated
by most researchers )3

The natural fertilizer utilization rate may
decline during the 1978-85 period, but the
quantity of nutrients actually absorbed by
plants scems likely to rise faster than the
quantity originally collected for utilization



because losses in storing and processing
have been reduced and gains from fermen-
tation have been increased. Even the
hypothesized decline in utilization of some
fertilizer components may be partly offset
by increased utilization of others. Crop
stalks may be diverted from household fuel
use, and green manure acreage is being
expanded. But these are trends suggested so
far only by reports from a few provinces.
These arguments suggest that fears of stag-
nation or decline in effective organic fertilizer
use may be unfounded. Moreover, since the
quantitative prospects for the effective use
of these manures may be better in the
current period than from the mid-1960s
through the mid-1970s, the qualified use of
“chemical fertilizers only” coefficients to
predict for the present period may be justified.

What remains to be done is to use
appropriate consistency coefficients torelate
the foodgrain output targets with China's
plans for nutrient supply.

I *ins past, imports have normally counter-
balanced production shortfalls in particular
categories.239 It is likely that imports will
continue to do this despite the sudden
increase to unprecedented levels in 1978,240
but domestic production may well continue
the rapid expansion ot 1977-79. By 1980 or
1981 the remaining synthetic ammonia/urea
complexes built by foreign companies should
be in operation. They will provide an addi-
tional 1.6 million metric tons of nitrogen
annually.24!

In addition, the central government plans
to build a large plant in each province plus
10 more nationally (for a total »f 39, includ-
ing autonomousregions and the three major
municipal districts).242 If these plants are
built from popular designs dating from
around 1972, each is likely to produce no
less than 110,000 toiis gross weight per year
of either superphosphate (45 percent {)hos-
phate) or urea (46 percent nitrogen).24> This
would add about 2 million metric tons to
annual nutrient production capacity.?¥

But China's newest design for a large
nitrogen complex can produce far mcre;
300,000 tons of synthetic ammonia. ~'he
first of these plants went into trial operat on
at the end of 1979. This complex inclu les
urea production facilities with a capacit’ of
240,000 tons per year, which suggests that
only half of the planned synthetic ammonia
output will be used as raw material in the
urea facility. This may not be a characteristic
of future provincial complexes of this type.

The plant in question is in the Shanghai
municipal area,2*5 where rapidly expanding
demand by industry for synthetic ammonia
and the high level of nitrogen application on
local farmland may make it less important to
devote all synthetic ammonia to agricultural
uses.

If the 39 domestic plants planned for
construction were all of the newer design,
the capacity ror additional annual nitrogen
productiun would be 4.3 million metric tons
(if the urea production capacity of the
Shanghai plant is assumed) or as high as 8.7
million metric tons (assuming the plants are
equipped to convert all synthetic ammonia
output to urea). Even discarding the higher
figure, it could be concluded that planned
expansion of large plant capacity from both
imported and domestically designed tacili-
ties would be between 3.6 and 5.9 million
metric tons?#® of nutrients per year, depend-
ing upon the proportion of planned com-
plexes that will be constructed according to
the more vecent design. If these plants were
all completed by the end of 1985 and
produced at full capacity in 1986, then the
1978 level of imports and capacity utilizaticn
in the older plants would be consistent with
grain output of between 420 and 470 million
nuetric tons b); 1987 (using the NPK applied
coefficient).24

But how many of the planned plants will
be operating at full capacity on schedule, let
alone intime to boost 1985 production? If it is
assumed that full capacity of only the remain-
ing foreign-contract plants and t.ie Shanghai
facility already completed will be added to
1978 production of nitrogen by 1984, then
tertilizer output would be consistent with
1985 grain production of around 390 million
metric tons using the NPK coefficient. 248 f
the greater stability of the fertilizers pro-
duced in the newer plants is considered,
however, and the “N-nutrients absorbed”
coefficient is used, then the addition of
these plants alone would be consistent with
grain output well beyond the 400-million-
metric-ton mark.249 The result is the same if
our tentative estimate for increases in organic
fertilizer supply are included and the
selected coefficient is for N-nutrients ab-
sorbed from chemical plus natural ferti-
lizers.250

It does not appear, therefore, that ferti-
lizer production capacity will be too small.
In fact, capacity will probably far surpass
what is required to fulfill the 1985 targets
under any system of estimation. This is not
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only because net additions to large plant
capacity (even after accounting for depreci-
ation) will be greater than hypothesized
above, but also because excess capacity
exists in both large and small plants. More-
over, additions are being made to even small
plant capacity in many areas. Communist
party documents have maintained that ex-
cess capacity among large plants in 1978
exceeded the entire output of small plants.
This must have becn no less than 4 million
metric tons (if the statement refers only to
nitrogenous fertilizers produced in con-
junction with small synthetic ammonia
facilities).25!

The important question is whether what
caused capacity to be idle as late as 1978
will be even more limiting in the 1979-85
period. These causes should not be over-
simplified. Limitations of weak rural buying
power, mismanagement within the plants
themselves, and fundamental unprofitability
in some plants, including many of the
smaller ones, must always be considered,
but the principal problem seems to have
been a failure to coordinate the physical
delivery of raw materials.22 Ppart of the
problem may be seen in terms of agricul-
ture’'s insufficient priority in many regions
over the past three decades. But the crux of
the failure has been a weakness in the basic
infrastructure, especially in freight transport,
in coal extraction and processing, and in
electrical generation industries. Such diffi-
culties are more intractable than problems
with the construction of additional fertilizer
plants.

Yet there are reasons for a qualified
optimism that the limits on utilization will
loosen. The greater priority for agriculture
in the allocation of resources during this
period seems to be more solidly backed up
than before.253 Government policy to con-
centrate more physical resources on key
agricultural areas should simplify the trans-
portation problem.?** Development of rural
infrastructure has received central attention,
even under the more conservative revised
capital construction budget.2>> Ultimately,
China's abundant natural endowment of
primary energy resources, especially coal,
oil, and hydroelectric power, should not be
a constraint in itself.2>¢ Current trends are
to increase the utilization of existing mines,
generators, and transport networks. 237 Utili-
zation of existing capacity in China's large-
scale chemical fertilizer plants has alreadz
increased during the last few years,25
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altnough there was considerable idle capacity
in 1979, if the Party's statements were
correct.

Two further developments should favor-
ably affect the stability of nitrogenous fer-
tilizers produced and their effectiveness in
increasing grain yields. The Party has vowed
to increase the utilization of large plant
capacity at the expense of small plant
output if necessary. The leadership argues
that if the same resources used to operate
the small plants were used to reduce idle
capacity in large plants, anetincrease of the
quantity produced (presumably of nutrients)
would result.2>? The Chirese material, how-
ever, does not discuss the major advantage
of such a substitution: the far greater stability
of large plant products such as urea and
especially ammonium sulfate. The propor-
tion of nutrient absorption by crops of
urea may be twice (or more than twice) as
great as for small plant products such as
ammonium bicarbonate and aqueous am-
monia. 260

There are problems with realizing this
potential gain, however. Large plant pro-
duction will use the overburdened and
inadequate transportation network more
intensively and extensively. The absence of
any modern facilities in outlying areas is
also a problem. Of equal importance, the
timing of transportation and the means of
storage must be efficient enough to prevent
gains in nutrient weight and stability from
being cancelled by the necessity of applying
nutrients at suboptimal times or by evapora-
tion. As suggested above, however, this
problem should he eased somewhat by the
new policy concentrating grain production
in "major grain hases” and “key front-
runners” within these hases.

A more general difficulty with the scheme
is the extent to which substitution is
actually possible. Many 1nefficient small
plants have already been closed down, and
idle capacity in large plants has heen re-
duced,”! but the extent to which these
events are related is less clear. The Party
may not have the authority to close down
small plants built on local initiative with
local funds and primarily using locally
productd materials. Since long-distance trans-
mission of electricity from small hydroelectric
facilities is imipracticable, substitution would
be limited to localities with access to power-
grid supply which might somehow be con-
served or reduced by plant closure. Many of
the small coal plants have been designed to



burn materials with few other uses such as
brown coal, coal dust, ortailings that may be
unsuitable or uneconomical to transport to
large plants.

The threat is perhaps being used primarily
to coerce the small plants to become more
efficient. Many chronically unprofitable
plants are responding.2? Moreover, the
small plants continue to be a temporary
necessity in rural localities with insufficient
transport links. Most provinces are still
retrofitting existing plants for increased
capacity. Some provinces are even stepping
up new construction of smali fertilizer
plants.263 China's small synthetic ammonia
facilities increased production by 11 percent
in 1979 while reportedly reducing costs.264

Ultimately, the closure of small plants
may reduce the idle capacity of large plants
less than other major developments, such as
growth of raw material supply. a higher
priority for industries serving agriculture,
improved freiyht transport, or enterprise
meanagement reform. But new construction
is shifting a higher proportion of nutrient
production into large plants. This will in-
crease the average stability and effectiveness
of Chinese fertilizer supgly, particularly
within the major grain bases where inputs
and planned vyield progress will he con-
centrated,

Another development will eventually
have a very important effect upon net
nitrogen efficiency. It may also affect the
speed of absorption of phosphorus and
potassium, regardless of the variety of fer-
tilizer applied. In Civna nutrients are most
often appiied to the surface of 1he soil,
although mixing normally occurs before
application. It is well known that pelletized
fertilizer beneath the surface preserves
nutrients from evaporation and leachiny, In
April 1979 the Fujian Soil and Fertilizer
Research Institute announced the develop-
ment of a pelletizer and a machine for deep
application cf pelletized fertilizer. The insti-
tute claimed that the equipment raises fer-
tilizer efficiency by 20-30 percent and raised
crop output in test localities by 10-15 per-
cent. The machines are reportedly cheap
and simple to construct and can be fabricate:
by agricultural machinery plants of counties
and communes,263

It is unreasonable to expect to he able to
discern the impact of the pelletizers on
aggregate grain output in most of the period
under study, partictlarly as it may be advisable
to develop the equipment further and to

investigate optimal utilization techniques
and the timing for nutrient application. But
in view of the extremely rapid deployment
of garden tractors in the late 1960s and
1970s,2%6 and the increase in buying power,
particularly in high-yielding localities (see
below) it would not be surprising to find
some impact of the pelletizer in the major
grain bases by 1985. In 1979 in Fujian it was
already employed on 530,000 hectares, about
half of the province's paddy fields.267

Another technijcar de. elopment will have
important effects on crop yields and help
offset the decline in applying other organic
manures, especially in multiple-cropping
regions. Blue-green algae have been used as
nitrogen-fixing green manure on late rice
crops in Hubei since 1976. Rice output has
increased by an average of 17.2 percent on
87 test plotsin 19 counties during the 1976-
78 period. In 1978 the algae was used to
grow late rice on 24,000 hectares. The
province reporiedly planned to double the
acreage in 1979.258 This technique, however,
will probably not have as great an effect as
the pelletizers during the current planning
period since it is being used on a smaller
scale and is being expanded more cautiously.

All things considered, it seems unlikely
that the amount of nutrients applied and
absorbed will prevent production of 400
million metric tons of foodgrain by 1985,
though it may well have constrained pro-
duction through much of the 1960s and
1970s. If it does limit foodgrain output,
insufficient capacity is much less likely to
be the cause than such difficulties as poli-
tical problems in the plants theinselves, a
decline in agriculture's real importance to
decisionmakers, or infrastructural problems
involving, especially, the transportation
network and the primary energy sectors. At
present, however, the prognosis in even
these areas is encouraging. The rate of
increase of nutrient application and absorp-
tion should easily be greater than in the
previous decade.

To summarize, net additions to cultivated
acreage are likely to provide 0-5 million
metric tons of additional foodgrains per
year by 1985, In addition to whatever may be
gained in this fashion, it is only possible to
Say that China’s plans for irrigation and
fertilizer production development are con-
sistent with procducing the remaining 90-95
million metric tons required over and above
the 1978 output level to achieve the 400-
million-metric-ton target by 1985. Moreover,
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while complete plan fulfillment in these
categories is unlikely, fulfillment consistent
with achievement of the foodgrain target
appears  within  Chinese capabilities. It
should be remembered, however, that driving
the aggregate grain production growth rate
of a large, diverse, mature agrarian system
such as Chinda's as high as 4 percent peryear
is a prodigious task requiring simultaneous
successful development in a variety of quan-
tifiable and nonquantifiable categories, in

FOOTNOTES

addition to successful delivery of irrigation
systems and fertilizer. Ultimately, in fact,
farm cutput expansion is not a function of
physical inputs alone, but of resource allo-
cation among and within collective units,
labor incentives, political disturbances, and
the future, not the historic, technological
context. The remadinder of the study will
therefore be devoted to an exploration of
these less easily quantifiable factors.
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fertilizer delivered in 1962 was double the amount of 1957. By 1965 it had sextupled. Electric power consumption in
rural areas in 1962 was 15 timeswhat it was in 1957, and it more than doubled again by 1965, reaching a value of 192
million yuan. This share of investments allocated by the center was not maintained, however. Agriculture's average
share from 1965 to 1978 was a little over 10 percent {“*On the Aim of Socialist Production,” Beijing Review, December
21, 1979, p. 11). {The quantities cited in this note are from Stene, “A Review of Statistics,” Tables 13, 14, 15, 16, and
18; fertilizer prices are a conservative ammonium sulfate transfer price of 184 yuan per ton from Hua-hsueh Kung-ych
[Chemical Industry, No. 11,1957, cited in Jung-chao Liu, China’s Fertilizer Economy {Chicago: Aldine. 1970), p. 32; the
electricity price is a national average from Tongji Gongzuo {Statistical Work], No. 4, 1957, p. 7.

" This terminology is borrowed from Shigeru tshikawa, “Prospects of the Chinese Economy in the 19805, p. 5.

“TThe shift in motivational emphasis is discussed in Shigeru Ishikawa, “Prospects in the 1980s."

'*5ee Ishikawa, "China's Food and Agriculture”; Nicholas R Lardy, "Recent Chinese Economic Performance and

Prospects for the Ten-Year Plan,” in U.S. Congress, Joint Economic Committee, Chinese Economy Post-Muo, vol. 1
(Washington, D.C.: U.S. Government Printing Office, 1978), pp. 48-62; FBIS, PRC, May 7, 1978, p. D16; February 17,
1978, pp. E12-E16; February 16, 1978, pp. H4, HS, and Xu Zhigang and Zhou Jinghuag, “Economic Policies in Rural
Areas,” Beifing Review, Amil 20, 1979, pp. 15-26.

""Terms-of-trade indexes have been constructed and appear in Stone, "A Review of Statistics,” Table 20. The idea
that agricultural purchase prices have been chronically too low has now been openly acknowledged by the Chinese
{see Xue Mugiao, "A Study in the Planned Management of the Socialist Economy,” Beijing Review, October 26, 1979,
pp. 14-20, and his recent book, A Study in the Problems of Chuna’s Soctalist Economy (Beijing: Peoples Publishing House,
1980}, sec also Yao Jinguan, “Preliminary Discussions on Several Problems Concerning the Price Scissors Between
Industrial and Agricultural Producets.” Jingp Yanjiu [Economic Research] December 1978, pp. 32-6

' ecisions of the CCP Central Committee,” FBIS, PRC, August 31, 1979; Xu Zhigang, and Zhou Jinghua, “Economic
Policies in Rural Areas,” Beiping Review. April 20, 1979, pp. 15-26; David Bonavia, “A Revolution in the Communes,”
Far Eastem Economic Review, March 30, 1979, pp. 8-9; Bonavia, At the Root of the Problem,” Fur Fastern Economic
Review, pp. 49-50.

“On the Aim of Socialist Production,” p. 11.

vice- Premier and Minister in Charge of the State Planning Commission Yu Quuli's “Report on the 1979 National
Economic Plan at the Plenary Meeting of the 2nd Session of the Sth National People's Congiess (June 21, 1979),”
FBIS, PRC, June 25, 1979, pp. 6-7; excerpts are in“Chindg’s National Economy, 1978-79." Beifing Review, June 29. 1979,
p. 9.

ls"'Accelcmling Farm Production,” Beipng Review, November 9, 1979, pp. 5-6.

™calculated from Zhang Jingfu, "Report,” FBIS, PRC, July 3, 1979, pp. 1.7, 1.8, L13. The 1979 figures are lower evenin
absolute amount: the 1979 figure is 7.05 billion yuan, the 1978 figure is 7.695 billion yuan. But the net transfer in
1979 is much larger owing to the agricultural purchase price increases and tax reductions.

Iss“/\ccelm’ating Farm Production,” Beiying Review, November 9, 1979,

"*Xinhua, news bulletin, Januany 23. 1980; FBIS, PRC. January 23, 1980, p. L3. The vohune by 1985 is from
“Decisions of the CCP Central Commuttee,” FBIS, PRC, August 31, 1979

"TStone. “A Review of Statistics,” Table 20.

" xinhua, news bulletin, December 27, 1979; FBIS, PRC, January 3, 1980, p. L18.
*“Zhang Jingfu. “Repo=,” FBIS, PRC, July 3. 1979, p. L13.

In addition to evidence provided by the history ¢f production input supply (discussed later in the teat) and of the
proportion of the capital construction budget devoted to agriculture, it may be useful to review some available
information on the changing absolute size of rural construction investment and its distribution among agricultural
localitics.

As has been indicated above, the share of basic construction investment devoted to agriculture and water
conservancy in the State Plan diminished during the 1950s and its absolute magnitudes were stagnant. though they
reached a peak in 1956. (Official sources in Chen, Chinese Statistics, p. 165; Chao, Capital Formation, p. 112). Over the
entire period 1953-71, the state spent 23.4 pereent more on agriculture than it received from the agricultural tax
(Pehing Review, December 15,1972, p.17), butthis sum is not very large in absolute terms{between 6 and 12 percent of
crop production}. It would probably not have counterbalanced the implicit tax on rural areas embodied in the high
(though declining) sale price for farm gnods. See Li Cheng-jui, Chung-hua Jen-min Kung-ho-guo Nung-yeh Shui Shih Kao
[Historical Report on the Agricultural Tax in the People’s Republic of Chinal {Peking: Finance and Economic Press,
1962), p. 189; FBIS, PRC, October 24, 1973, p. BI: and Dwight Perkins, “Constraints Influencing China's Agricultural
Performance,” in U.S. Congress, Joint Economic Committee, China: A Reassessment of the Economy (Washington, D.C.:
U.S. Government Printing Office, 1975}, p. 363. This investment would have been concentrated in those areds that
had most of the necessary conditions for increasing yields and that subsequently became more affluent.

In 1974 the state’s capital allocation to agriculture was 50 percent greater than in 1965 (Tsai Cheng, “China's
Financial and Monetary Achievements,” Peking Review, April 17, 1974, pp. 4-6), but that still yielded arelatively small
amount in view of the requirements of the vast long-term engineering projects undertaken in North China. Current
plans call for total state budgeted investment for -apital construction during 1978-85 to equal the entire budgeted
sum for the first 28 years of the People’s Repub' see the accompanying paper by Tang). This represents a sizable
increase over previous periods but may not have much effect on output until, at the carliest, the end of the eight-year
period.
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conference, the Fist secretan, of the s Coan Jrangsa Provinee disclosed the ditticulties in actuably attempting to use
agnculture as the toundation of econonne deselopment (Rensmn Ribao, uly 31, 1978; [shikaw g, “Prospects for the
Chinese Fcononw ,» P3N

182 . . s . .
Ishikawa, “Prospects for the Clunese §oonomy . P32 Bhukawa, "Cluna's Food and Agniculture,

Jinguan, “Prehminan biseussions on the Price Scissors,” p 34

163

pp. 100-1, Yao

Yao linguan, “Prehoninany Discussions on the Prce $q ISSOrs.” pp 351 Diversitied Economy s the Wy Out,”
Beymg Review, Felnuany 11, 1980, pp 212

bt pp 326

Caleulated from Chen, Chuaese Statisties. pp 3389 and p 344

"Yao Jinguan, “Prelmunan Discussions on the Prce Se Issors” pp 33-4

in" P - . "
Growth averaged betwveend b and 6 3 percent peryvear depending onthe hase year and senies used. See Stone, " A
Review of Statistics” Lible 2

e - - -~
Foodgrain output grew a3 2 percent pervedar hetween 1970 and 1974, which were hoth goo years, or 3.7 percent
per year between 1971 and 1975, which had average havests See Table |

149 Co .

Based on the SSB tinal foodgrain output estimate tor 1979 See footnotes 3 anud 4
170

“tor the justitication ot this range, see helow

[ I
Sertous or extended stretches ol very poor weather, how ever, would adversely attect grawth by reducing the total
avalabithty of grain: That wonld, i tum, redue e hog stoch increases and the growth rates ot organicananure supply

[ - .

See the aceompany mg paper by Lang Ata discussion ot this paper on June 13, 1979, Thons Wiens susgested
that the modern input weights selected hy Fang tor lns “Cumrent Input” seties were (oo large 1elative 1o other
constituent categones, resultmg i an exdgperdatienan the estunutes of “Current Input” growth Tang did not agree

e . .
"Ytone, A Review of Statisties” lahle 18
- . -

“Farme Mechatuzation Targets lor 1980, Pehing Review, bebruany 24 1978, p 10

“he 1978 trgures are trom People's Republic of ¢ lung, State Statisti al Burean, "Conumumque on Fulfillment of
Chmna's 1978 National Feonomie Plan,” Beyng Review July 61979 p 37 1BIS, PRC June 27, 1979, P L13 they e
also m Zhang Jingtu, “Repoit,” FRIS. PRC. Tuly 3 P97 p I8 The 1979 figares ate bom Ninhua, news bulletin,
Jantary 13, 1980, FBIS, PRC. Tantary 14, 1980, PoES T For More andd Better Farm Mo hines,” Betping Review, Februan
4, 1980, p. 7

"See Stone, A Review ol Statistics,” Table 18, discussion

T s was brought out. tor example 1 Decsions of the ¢ CPCentral ¢ omanttee S FRIS PRC Aug Sst31, 1979, pp
L28. 1.29. See also Ninhwa, news bulletin, November 24, F979 FBIS PRC December 501979 pp 112,103 AL a
nationwide meeting called by the Ninsiny of \prtcultural Machimen, it was decrded that the number of mayon
factones makmg machimeny tor iy estoe k production he varsed tron 12 to 27 and the number makimg machinen tor
harvesters be mncteased See also For More and Better Farm Machines” Begmg Review, Felnuany -4, 1980, p 7

178 -

These figures assame that the Greget tor medim- sized trator production s givenn 13 horseposer standard units
and that garden tactor produciion s goen m phvstcal units avergang 55 horsepower pevtractor The hgure for
other farm machines 15 from Zhang Iingtu. " Report” FRIS, PRC ulv 3. 1979 p oLy

IRt
"All Bigares appedr i or are denved om those m Nanhag, tew s bultetn, Tanuary 13, 1980, 1 BIS, PRC January 14,
L9BO. p L5 “For More and Better Farm Machines, Heying Review, Februany 4, 1ogo, o 7

Ve e
"G stone, “A Review of Statsties Tabile 18, discussion
181
*1hid
[}

ol rable 18

3 . .
' People’s Republic of Clhina, State Statistic al Burean, omminigue on Fulfifiment” p 40, and FBIS, PRC, June 25,
1979, pp L6-17 and hane 271970, p (]

M Farm Med hanization Largers Lor 19680, Pebing Review. Febroan 211978, po 10
e Stone, "A Review of Statistics,” Table 13

"1bid., Table 14
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" There was an 8.4 percent increase in total production of electricity (1979 estimate from Xinhua, news bulletin,
December 27, 1979; FBIS, PRC, December 28, 1939; FBIS, PRC, Uctober 2, 1979, P L1S)and a 9.9 percent increase in
generating capacity (FBIS, PRC. January 17, 1980, p. L5}, The increase in 1979 usage for agriculture is from Xinhua,
news bulletin, December 27, 1979; FBIS, PRC. December 28, 1979, p. 1.20; “Electricity—Over 270,000 Mitlion
Kilowatts,” getjing Review. February 4, 1980, . 6. 10is based on the first 9 months of 1979, There was an 8.7 percent
increase m total producnon of electricity (1979 estimate from Xinhua, news bulletin, December 27 1979: FBIS, PRC,
December 28, 1979, p. 1.20, and "Electricity” Beipng Review, February 4, 1980, p. 6 seealso FBIS, PRC. October 2, 1979,
p. LI5) and a 9.9 percent icrease i generating capacity {EBIS, PRC, January 17, 1980, p. 15).

"Stone, A Review of Statistics,” Table 14A.
"Xinhua, news bulletin, September 6, 1979, p. 21.
"5ee the dccompanying paper by Tang.

"Stone, A Review of Statistics,” Table 12, discussion.
1bid, Table 12

" Decisions of the CCP Central Committee,” FBIS, PRC. August 31, 1974, p. L27. There may also have been a
downward revision in “high and stable yield” area statistics (or anincrease in the requirements for qualification).
The above source puts the 1978 tigure at 33.3 million hectares, but Renmin Ribao, August 10, 1978, put the fligure at
less than a fourth of Wl cultivated acreage, which is about 100 million hectares, The 1975 tigure was givenin 1977 as
“over 33 million hectares™ (Chiang Hua-nong, “How China Became Self-Sufficient in Grain.” in Chang Chung-wang
and Chiang Hua-nong, fow ¢ hing Became Self-Sufficent in Gram, [Peking Foreign Languages Press, 1977], p. 10). The
1978-85 planned increase 15 13.3 million hectares ("Decisions of the CCP Central Committee,” EBIS, PRC, August 31,
1979). The 1979 imgated acreage figure (15 million mu) is from FRIS, PRC Februany 21, 1980, p. L7.

I‘“Smnv, “A Review of Statistics,” Table 10, discussion.

" Ihe original figure was 13 million hectares (Jen Min, “Reclaiming Wasteland,” Pehing Review, June 30, 1978, pp.
10-2). butitseems to have beenrevised downward {or partially accomplished in 1978), according toDecisions of the
CCP Central Committee,” FBIS, PRC, August 31, 1979, p. 1.27

" All these figures are from Stone, "A Review of Statistics,” Table 19.

197 . . . e
Succeeding caleulations based on ibid., Table 16.

" Earm Mechanization Targets for 1980, Peking Review. February 24, 1978, p. 10.

" Decisions of the CCP Central Committee,” FBIS, PRC, August 31, 1979, p. 1.28.

197y Grain and Coal Qutput,” Beiping Review, January 12, 1979, p. 8.

o People’s Republic of China, State Statistical Burear, “Communique on Fulfillment,” FBIS, PRC. June 27, 1979, pp.
Lit-LI9.

“”Nulri(rnl production i 1979 was given as 10.65 million metric tons (FBIS, PRC, January 15, 1980, p. L7) or 22.5
percent above the SSB figure cited in People’s Republic of China, State Statistical Bureau, “Communique on
Fulfillment.” FBIS, PRC, June 27, 1976, pp. L11-1.19. But the claimed percentage increase was 23.5 percent.

3 . . . :
OCIA estimates supplied by James A, Kilpatrick in a letter, December 1979,

B he 1977 and 1978 figures are from People’s Republic of China, State Statistical Bureau, “Communique on
Fulfillment;” the 1979 figure is trom Xinhua, news bulletin April 30, 1980; FBIS, PRC, April 30, 1980, p. L4.

wi. . . T .
See Stone, A Review of Statistics,” Tables 13 and 18, discussion.

™ Xinhua, news bulletin, November 28, 1979; FBIS, PRC, December 5, 1979, p.L12.
207Xinhlm. news bulletin, Tanuary 13, 1980; FBIS, PRC, January 14, 1980, p. LS.
Mspe Stone, “A Review of Statistics,” Tables 15 and 16, discussion.

“P1bid., Tables 12 and 13, discussion.

Ibid.; and Thomas Wiens, "Chinese Agriculture; Continued Sell-Reliance,” Americ * Joumal of Agricultural
Economics 11 (December 1978): 875.
1
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Ishikawa, “Prospects for the Chinese Economy,” pp. 26-8. 15 mu = 1 hectare.

M his s attested 1o in various Chinese press statements issued during 1979, For information on the northeast power
grid, see Xinhua, news bulletin, September 6. 1979, p. 21 and also FBIS, PRC, January 21, 1980, p. L.7. According to
the Xinhua bulletin, 1979 output through August 31, 1979 was double that of the preceding year, partly owing to
better rainfall, but the grid's primary dependence is unun thermal stations unaffected by drought. According to the
article in FBIS, only 145,000 kilowatts were added to generating capacity in 1979 and there will be fewer new units
operating in 1980. The principal emphasis is upon more effectively tapping the potential within existing power
plants.

3 An overhaul of machinery carried out in 1962-63 showed that 25,000 standard tractors, or some 22.7 percent of
the 1962 total were inoperable (Renmin Ribao, April 9, 1963). The rate of depreciation of irrigation and drainage
machinery (1958-62) reached 29 percent of annual production. The official figure for 1962 of available machinery
was revised downward in mid- 1963 for this reason from 7 to 5.8 million horsepower (Dagongbao [Impartial Repon),
October 1, 1962; Peking Review, June 28, 1963, p. 20). For a discussion of mechanization developments and related
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quality problems in the period, see Chin Szu-Kai and Choa Wing-fai, “ The Mechanization of Agriculture,” in E, Stuart
Kirby, ed. Contemporary China 1962-64 (Hong Kong: Hong Kong University Press, 1968), pp. 1-10. For a discussion of
inefficiencies in rural e'ectrification and steps taken to reduce them in the same period, see Robert Carin, "Rural
Electrification,” in E. Stuart Kirby, ed. Contemporary China 1962-64 {Hong Kong: Hong Kong University Press, 1968),
pp. 11-21. The most complete treatment of the People's Republic's early efforts in the electric power industry is Steve
Schmeiser, “Growth and Davelopment of the Electric Power Industry in the Peoples Republic of China, 1949-57."
MATHTECH, Inc.. Analytic Support Center, Bethesda, Md., June, 1977,

M pam Mechanization Targets for 1980."

. s, sarma anc Shyamal Roy, “Foodgrain Production and Consumption Behavior in India, 1960-77." in Nwe
Analyses of Indicn Foederuir: Producueon and Consumption Data, Research Report 12 (Washington, D.C.. International
Food Policy Research insutute, 1979).

Mgee the accompanying paper by Tang.

M jen Min, “Reclaiming Wasteland,” pp. 10-2.

*¥stone, “A Review of Statistics,” Table 9A and Table 9, discussion.

mSu)ne, “A Review of Statistics,” Table 9A and "Changes in Zhejiang Countryside,” pp. 4-5.

H%tone, "A Review of Statistics,” Table 12, discussion, and Kao Hsia, “A Project That Will Work: Yangtze Waters
Diverted to North China.” Peking Review, September 22, 1978, pp. 6-9.

MUEBIS, PRC. August 21, 1678, p. E19.
2“S(one, “A Review of Statistics,” Table 13 and Table 12

Bhe impa-t of this limitation should not be exaggerated in the curmrent period. A large part of the land to be
irrigated between 1979 and 1985 differs very little from that irrigated in the 1970s, but to a certain degree some of the
ecologically nore delicate red and yellow soils will be utilized. Similarly, although the Yellow River is not the
principal source that will be tapped, to the extent that its highly silt laden water is used, yield increases will proceed
slowly, It should v.e noted, however, that a number of counties irrigated with this type of water have achieved yields
of 4.3 tons per hecta e and more. Xinhua, news bulletin, February 21, 1980 and March 23, 1980; FBIS, PRC. February
22, 1980, p. L3 and March 26, 1980.p. LS.

24
3.6 pereent per year (see above).

25 . oo . .

Stone, “A Review of Statistics,” Table 12; Peter Oram, Juan Zapata, George Alibaruho, and Shyamal Roy, Investment
and fnput Requirements for :Accelerating Food Production by 1990 in low-income Countries, Research Report 10
(Washington, D.C.; International Food Policy Research Institute, 1979), p. 40.

'°Slone. “A Review of Statistics,” Table 12

mKang Chao, "The Production .nd Application of Chemical Fertilizers in China.” China Quarterly. December 1974,
pp. 712-9.

2 1bid., p. 725.

' Bruce Stone, "A Series o Chemical Fertilizer Nutrients Absorbed in Chinese Agriculture with Implications for
Foodgrain Yield Response,” a paper prepared for the Workshop on Agriculture and Rural Development in the
People’s Republic of Ching, Cornell University, Ithaca, N.Y.. May 17-19, 1979, revised May 1980

230 e T e Coe
Benedict Stavis, "Turning Point in China's Policy, pp 13-4
1. : . , ; . , . Lo . .
The grain series is Approximation A, Table 1; the fertilizer nutrient series is from U.S. Central Intelligence Agency,
National Foreign Assessment Center, “China; Economic Indicators,” ER78-10750, Washington, D.C., December

1978. To his credit, Stavis chose years of comparison near the trend line in grain production, but the grain series
should be lagged, and he paid 1o attention to the change in composition toward more “olatife products.

P he 1977 and 1978 estimates are from Stone, "A Review of Statistics,” Table 17 and Stone, “A Series of Nutrients.”
The 1985 figure adopts the methods and parameters used to produce the estimates cited above and a probably
conservative prediction of 30 percent more hogs than in 1978. This was the target defined in " Decisions of the CCP
Central Committee,” FBIS, PRC. August 31. 1979, Fulfillment implies only a slight increase over China's long-term
hog stock growth rate and will probably be achieved if not surpassed. The human population estimate is from John
Aird's May 1979 projections in CIA, “China: A Statistical Compendium.” [t does not take into account the changing
age distribution of the Chinese population. Changes in the supplies of other organic fertilizer components have
been ignored in the 1985 figure.

The reason for the considerable discrepancy between the 1978 and tentative 1977 figures is a very recently
released low figure for hog numbers in 1976 (180 million, see Stone, "A Review of Statistics,” Table 3). The 1977
midyear figure used for estimating organic manure supply is an interpolation between the low 1976 figure and the
year-end 1977 figure.

PEar information on methane tank development, see Yu Quli, “Address to the Nationat Methane Conference,”
FBIS, PRC, June 5. 1979, p. L7. For that and for Sichuan n particular, see June 18, 1979, p. L6; for Guangdong, see
June 1, 1979, p.Pa; for Zhejiang, see June 19, 1979, p. 07.

Experimental and survey data from the 1930s can be found in James Cameron Scott, Health and Agriculture in
China {Londow: Faber and Faber, 1952). See especially Chapters 4, 5, and 9.

Merain production in 1978 was 305 million metric tons (Table 1), In Zhejiang, grain production was around 13.6
million metric tons (computed from figures in Xinhua, news bulletin, December. 18, 1974, FBIS, PRC, Detember 20,
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1979, p. 012, and May 17, 1979, p. 04). Zhejiang produced about I 1 million metric tons of crop stalks in 1978 from all
crops (FBIS, PRC, June 19, 1979, p. 07). Assuming that the ratio of all crop stalks to grain production in Zhejiang is
approximately the same for China as a whole, then about 250 million metric tons were produced in 1978. In Renmin
Ribao [People’s Daily], February 28, 1980, p.5, a Chinesc estimate appeared of 300 million metric tons of stalks
burned each year nationwide, suggesting that total production of statks is even higher— perhaps 400 million metric
tons or more. In Zhejiang 70 percent of crop stalks are burned as fuel (see footnote 236).

135 it . ) . . .
Owen L. Dawson, “Fertilizer Supply and Food Requirements,” in John Lossing Buck “een L. Dawson, and Yuan-1i

Wu, Food and Agriculture in Communist Chinag (Stanford: Stanford University Press, 1+, pp. 138-40.
BRERIS, PRC, June 19, 1979, O7.
237 - R .

Computed from figures appearing above.

Bsee Appendix 2 and Stone, “A Review of Statistics,” Tables 2 and 17. Special thanks are extended to Radha Sinha
for bringing attention to the night soil problem at a seminar on this paper. Sce Radha Sinhd, “Chinese Agricuiture: A
Quantitative Look,” Joumal of Development Studies, 11 {April 1975): 208-9.

™ Jung-chao Liu, China’s Ferlizer Economy (Chicago: Aldine, 1970),

230 . . . . . N .
According to a recent CIA estimate, 1978 nutrient imports were some 64 percent greater than in the previous
record year, 1972 (letter from James A. Kilpatrick, December 26, 1979).

B-EBIS. PRC, September 21, 1978, p EL4,
BILBIS, PRC, September 19, 1978, p. 11

2'”Kang Chao, "The Production and Application of Fertilizers,” p. 718,

Healculated from figures above.
RIS, PRC, January 28, 1980, p. 07.

16 ) . . .
All figures were calculated using estimates appearing above.

N applied coefficient from Table 7. It is assumed that the 1976-78 average level of domestic fertilizer
production plus imports {from Stone, “A Review of Statistics,” Table 16} is most relevant for 1977-79 average grain
production (from Table 1, Approximation 8, plus the preliminary 1979 figure from footnote 3). The difference
between the 1976-78 average and the 1978 figure has been added to the expected range of nutrient production
capacity increase from the 39 new large plants. The sums have been deflated by 10 percent to allow for application to
nongrain crops {see Table 7). They were then multiplied by the consistency coefficient {21.0) to amrive at a grain
increment range consistent with the planned nutrient increment range. The range of grain increments was added to
1978 output, as was an estimated 5 million metric tons for the increment from net expansion ot altivared acreage.

M4 The same procedure outlined in footnote 247 was followed, except that the tuture incredse in capacity over the
1978 level only included 1.6 million metric tons from the remaining fore‘gn plants and 0.11 million metric tons from
the Shanghai plant. In fact 1979 domestic capacity alone was reported to be 10.65 million metric tons (FBIS, PRC,
January 15,1980, p. L7). This is 1.957 million metric tons greater than the 1978 level reported in People's Republic of
Ching, State Statistical Bureau, “Communique on Fulfillment.” This abstracts from the resultant NPK imbalance, but
output ol nonnitrogenous tertihizers can easthy be mcredasedd

*ror an example, assume that the 3.4 million metric tons of foreign plant urea-nutrient production capacity began
being utilized after 1977 (actually some plants came on line before 1978) and that this increase plus the 0,11 million
metric tons from the Shanghai plant are the only increases in nitrogen production capacity between 1977 and 1984
(certainly an underestimate). 1190 percent is applied to grain crops, and only 50 percent of that amount is absorbed
by plants (see the notes to Tables 7 and 8), then the procedure used in footnote 247 can be used, but with the N-
nutrients absorbed coetficient (72.4), this results in consistency with gramn production of around 425 million metric
tons, provided phosphates. potassium, and other input requirements are a'so supplied.

150 N - . . . .

See footnote 249 and Tables 7 and 8 tor hypothesized increases in hog stock and human population over 1977 or
1978. Parameters may be found in Stone, “A Series of Chemical Nutrients.” Also see Stone, “A Review of Statistics,”
Table 17.

By Cheng Ming editorial on China's cconomic adjustments made in the spring of 1979 which can be found in FBIS,
PRC, May 10, 1979, pp. Ui-U9.

By varicty of articles have indicated that raw material supply is at the root of the idle capacity problem tor both Large
and small plants, although small plants have also been troubled by widesp ead unprotitability. See FBIS, PRC, May
10, 1979, pp. U6-U7: June 7, 1979, p. (4 and Xinhua, news hutletin, Scptenber 8, 1979, pp. 6-7. In at least several
provmces, codl and electral eihiciency targets tor sinall plants were set by the govemnient

Of the 600 million metric tons of coal produced by China in 1978, only 180 million metric tons were elfectively
converted to thermal energy (about 20 percent below the world average rate). This was partly due 10 a lack of
industrial recycling and irrational use patterns and pantly to inefficient equipment {about 40-50 percent efficient
whereas equipment in developed countries is 70-80 percent efficient; FBIS, PRC, May 29, 1979, p. L.7). This problem
has been exacerbated by a dectine in the expansion of coal production in 1979. Growth in 1976 in other Sectors wdas
even slower Coal ontpit from 1949-79 s shown below
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(million metric tons)

1949 324
1952 66.5
1957 130.7
1965 232.2
1970 327.4
1974 less than 428.0
1975 478.0
1976 483.0
1977 550.0
1978 618.0
1979 635.0

The figures for 1949, 1952, 1965, 1970, and 1972 are from Beijing Review, October 5, 1979, p. 10; the 1957 and 1975
figures are from CIA, “China: A Statistical Compendium,” ER79-10374, p. 9; the 1974 figure is {rom FBIS, PRC, April
17,1979, p. L11; the 1976 figure is from Hua Guofeng's speech to the 5th National People’s Congress, printed in FBIS,
PRC, June 21, 1979, pp. LS. L6; the 1977 figure is from People’s Republic of China, Stawe Statistical Bureau,
“Communique on Fulfillment”; the 1978 figure is from People's Republic of China, State Statistical Bureau,
“Communique on Fulfiliment,” Hua Guofeng's speech, and Buijing Review, October 5, 1979; the 1979 figure appeared
in Xinhua, news bulletin, April 30,1980,
253
See above.
B45ee below.

vy Qiuli, “Report,” FBIS, PRC, June 25, 1979, pp. 6. 7. See also Hua Guoieng's speech at the same Congress, IBIS,
PRC, June 21, 1979, pp. L5, L6. For several provinces the increase was dramatic. In Guangdong, for example, capita!
construction funds allocated for electrical generating capacity expansion rose 21.67 percent in 1979 (FBIS, PRC.
March 3, 1980, p. P6).

Pchina's Energy Poucy,” Beijing Review, December 14, 1979, pp. 5-6. China ranks 3rd in the world in known coal
reserves {about 600 billion tons, 65 percent of which are in Shaanxi and Inner Mongolia); 1st in hydroelectric
resources (580 million kilowatts, 3 percent of which are currently eaploited); and 1 3thin workable il reserves {about
the same as the United States), but only a small portion has been opened up.

®yor example, 1979 capacity expansion in the coal extraction subsector was about 14 million metric tons 9.9
million metric tons trom the opening of 22 new coal mines and 4.49 million metne tons from enlargement of 10
extsung mines—¥FBIS, PRC, January 27 1080, » L16). Butoutputrose by about 17 millhon metric tons. n the tirst halt
ol 1979, total production costs of mnajor products were 1.2 percent lower than m the trst hal ot 1978 (Bnush
Broadcasting Company, Summary of World Broudeasts. FE/AV1046/A72, August 21, 1979). In Jilin average coal
consumption decreased 6 grams per kilowatt hour, generaton and power transmission costs fell 5.7 percent (FBIS,
PRC, March 13, 1980, p. $2}. Across China total energy output increased by tess than 1 percent in 1979 but satisfied
the demands of an 8 percent increase due o canservation {(Xinhui, news bulletin, January 5, 1980, FBIS, Pn¢.
January 8, 1980, p. L.1). In Guangdong I ton of synthetic ammonia required 203 kilograms less coal and 84 kilow atts
less electricity inthe first half of 1979 than in the {irst half of 1978. Atthat time 86 of Guangdong's 88 small nitrogen-
producing facilities were still inoperation (FBIS, PRC, August 15,1979, p. P4). In Zhejiang coal consumption fell 19.7
percent and electrical demand -tropped 13 percent in the provinee’s 45 small nitrogen facilities, while output
increased 7} percent over the first 9 months of 1979, See “Zhejiang Xiaotanfei Tiguan Wanchengnian Jihua”
[Zhejiang Small Nitrogenous Fertilizer {Plants) Give Precedence o Fulfilhng the Entire Year Plan), Xinhua, news
bulletin, September 21, 1979, Dr. Shigeru Ishikawa supplied several articles to the author on Zheriang’s small
fertilizer plants, including the Last. tn Fujian, coal vonsumption tell 14.3 percent and electnieity by 8.5 percent from
January 14 to November 17, while output was 25,000 tons greater than the total 1978 production (FBIS, PRC,
December 20. 1979, p 03). Inturn, 1978 seems to have represented animprovement over 1977, In the lirst quarter,
coal consumption per ton of tertlizer praduced dechned by 300 kilograms and electne power by 200 kitowatt hours
compared with the first quarter of 1977 (FBIS, PRC, APl 24, 1978, p. 7). For Anhui statistics see FBIS, PRC. July 21,
1978, p. G9: for Guangai, see FBIS, PRC, July 21 1978 P HE.

“Mncreases in the domestic production of chenucal tertilizer nutnents from 3. 240 nullion metric tons in 1976 to
7.238 million metric tons in 1977, 8.693 mullion metric tons in 1978, and 10.654 nullion metric tons in 1979 have in
each case surpassed reported increases m large plant capacity, even after expansion of small plent produciion bas
been deducted. See Stone, "A Review of Staustics.” Tables 15 andd To; and Stone, “A Sertes of Nutrients.”

*EBIS, PRC, May 10, 1979, pp. U6, U7.

¢rom Stone, “A Series of Nutrients,” FBIS, PRC, April 30, 1979, pp. L13, L14; and John W. Mellor, International
Food Policy Research Institute, conversation, Washington, D.C., June 15, 1979.

*'Eor decreases in large plant idle capacity, see footnote 258. As for small plants, in Guangdong one-third of the
province’s B8 small nitrogen fertilizer plants were troubled by short supply of coal and electricity. Production was
suspended in all plants, and output rose by 34 percent over the first 10 monthe of 1979 (FBIS, PRC, December 14,
1979, p. P6). It is not completely clear whether output from all plants or only smali plants rgse by 34 percent—
probably the latter. From dis~ussions in press reports on other provinces, it may be concluded that a sizable minority
eismall plants have been closed down across the country. In Fujian inefficient small fenilizer plants were “given six
weeks to reform their backward methods" {FBIS, PRC, August 31, 1979, p. 09). For Tianjin see FBIS, PRC, June 26,
1979, p. Q4 for Hainan, see FBIS, PRC, April 21, 1979, p. PI. In spring 1979 only two-thirds of Hunnan's plants were
operating (FBIS, PRC, May 14, 1979, pp. P6, P7.)
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101979 the purchase price of coal wes raised. but the small synthetic ammonia plant deficit fell by 52.2 million
yuan over the first I 1 imonths. In 1979, 592 such plants began making a profit for the {2 time (FBIS, PRC, January 18,
1980, p. L15). In the first four months of 1979, Zhejiang plants made a Srofit of 5.58 million yuan while selling
ammonium bicarhonate at a price around 20 percent lower than the national average (FBIS, PRC, May 24, 1979, p. L3).
For other provincial information on increasing profitability, see articles listed in footnote 257.

mchhnical innovations and expansion in 27 of Zhejiang's small nitrogen facilities are expected to raise synthetic
ammonia production capacity by 100,000 tons per year (FBIS, PRC, May 24, 1979, p. L3). Also see “Zhejiang
Xiaotanfei " and Xinhua, news bulletin, September 21, 1979. Technical change and expansion in Fujian is discussed
in FBIS, PRC, March 7, 1979, pp. G1. G2. Of Fujian's 36 small nitrogen plants, seven will increase ouiput of synthetic
ammonia by 30,000 tons as a result of plant modifications. Meanwhile the province is building eight new small-scale
plants with a total capacity of 26,000 tons (FBIS, PRC, August 31, 1979, p. O9). Ten new plants had been planned
(FBIS, PRC, March 7, 1979, p. G1). Beijing's eight small nitrogen plants will increase capacity from 80,000 tons per
year to 120,000 tons (FBIS, PRC, April 17, 1979, pp. L7, 18).

mxinhua, news bulletin, January 14, 1980, FBIS, PRC, January 22, 1980, p. L16. The increase in Zhejiang, Jiangsu,
Beijing, and Sichuan exceeded 22 percent in each case.

**yuls, PRC, April 30, 1979, pp. 113, L14; Xinhua, news bulletin, July 21, 1979, p. 10.

*5ee Stone, "A Review of Statistics,” Table 18A.

7 Xinlua, news bulleun, ful 211979, p 10 Although well-known outside of Ching, this method was reportedly
developed by the Fujian Provincial Acadenw ot Scrences in 1976 Much of the mternim has been spentdevising and
putting into senal production, cheap and simple pelleuzers and apphicators that can be fabricated by county and
conuntne farm implement factones

FLT . - . N
Ninhua, news bulletin, September 6, 1979, 9. For extensr, e detatls, o publication on China's azolla enlture nay
be obtained from the Food and Agncalture Organization ot the United Nations.
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5

THE EFFECTS OF OTHER POLICY CHANGES AND
TECHNOLOGICAL DEVELOPMENTS

Thus far it may be concluded that on the
basis of prospective input supply alone,
China’s population, which is growing older
and more numerous, can be provided with a
(uantity of foodgrains equivalent to the
amount consumed in 1978. Additional ve-
quirements for food processing, industrial
use, brewing, and the like may also be
accommodated, as can grain stockpiling
plans, direct assistance to poor localities,
and fecd demands sufficient to underwrite
the Party's livestock-increase targets. If the
growth rate between 1980 and 1985 indeed
falls within the range of 3.0-3.5 percent per
vear, taen another 10-20 million tons of
grain will also be available to be consumed
directly (by those whose consumption is
average or below) and to meet the meat
supply target. Should the growth rate of
supply exceed 3.5 percent per year, it is clear
that unsatisfied direct and indirect demand
will easily absorb the remainder, at least up
to 400 million metric tons of production.

The justification for predicting growth
in the 3.0-3.5 percent range rather than the
long-term historical average of 2.5-2.6 percent
is simply this: the current trends and future
prospects for input supply in the target
period are more reminiscent of those of
China's rapid-growth periods in the mid-
1960s (when output grew about 5 percent
per year) and in the 1970s (when output grew
3.7 percent per year between 1971 and 1975)
than of the slow-growth periods that followed
the Great Leap Forward, the first phase of
the Cultural Revolution, and the mid-1970s
political disturbances. In each of these
latter periods, politically ambitious policy
shifts were undertaken while the input
stream ebbed. After a year or so, output
stagnated or declined.

In some ways input supply prospects are
now even better than supply increases were
in the tworapid-growth periods. The absolute
levels of input supply are substantially
higher. The growth rates are comparable, If
the level of absorption of fertilizer nutrients
has indeed been a major constraint, as
suggested above, then the growth rate of
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absorption may very well exceed that required
to generate a 3.5 percent-per-year average
growth in output. But power and fuel supply
1s an immediate constraint throughout the
economy, and growth continucs to depend
on major infrastructural efforts. If sheer
comparative trends are any indication, the
projected supply of irrigation and drainage
machinery is suggestive of constraint although
this may be temporarily alleviated by increased
utilization of existing supply. Soil quality,
which in certain areas has unquestionably
deteriorated, must also be considered an
input. Moreover, the two rapid-growth periods
mentioned above did not continue without
interruption over the 2ight-year period. Un-
forrunately, future |eriods of stagnation
cannot be ruled out. For the immediate
future, however, the prospects look very
good.

In the remainder of the paper, it will be
argued that the prospects for growth from
other policy changes and technological de-
velopments also look good for the next few
years, but that the risk of stagnation has not
been eliminated. For convenience it may be
assumed that output expansion resulting
from these other considerations can be
added independently to that resulting from
growth ininput supply.2%? This is a distortion,
particularly in the case of changing tech-
nolegical circumstances, but perhaps one
that is not too serious for present purposes.

Under conditions of dynamic technical
change associated with “green revolution”
developments, foodgrain output expansion
is the result of an outward shift of agriculture's
production function, as well as movement
along that function. Hence potential for
growth from technological change in the
current period must be compared with growth
from this source in past periods.

Recent changes in official policy em-
phasis are also apt to bring about output
increases. The effects of such changes
may be subdivided into those operating
upon the efficiency of resource allocation
within and among collective units and upon
the structures for incentive and income



distribution. Although the influences of
policy changes on foodgrain production
are not limited to effects falling within these
categories, the latter are certainly important
considerations for China in the current
period. Moreaver, they are not mutually
independent, and their orthogonal elements
cannot be easily separated. Nevertheless,
this section includes a separate attempt to
describe the impact of each of these vari-
ables upon the prospective supply of
foodgrains.

Befor? proceeding to these discussions,
it should be noted that 1978 was still a bad
weather year, although to a lesser extent
than 1977. Therefore, it is quite probable
that weather in 1985 will be more favorable
than it was in 1978. The expected value of
this consideration for prosepctive foodgrain
output may be estimated without much
trouble. In the process of estimation, it is
sensible to weight 1970s fluctuations in
weather and output much more heavily than
previous variations since Chinese ability to
mitigate adverse effect on output has improved
significantly since the 1950s and 1960s. If
this is done, and weather fluctuations are
merely trichotomized as in Table I, an
expected increase in supply resulting from
the expected difference in 1985 and 1978
weather conditions may still be as much as
10 million metric tons.270

The Effect of the 1978-79 Rural
Policy Reform Upon Farm Labor
and Local Savings Incentives

Three categories of recent policy changes
by the central government should raise farm
labor and local investment incentives and
contribute to a higher effective labor input
and savings in rural areas. Some changes
increase the government's concentration on
the agricultural sector in terms of its adminis-
trative priorities and budget allocations. These
allocations help develop the agricultural
infrastructure and industries with strong
demand linkages to agriculture. Such priori-
ties and allocations will expand the long-
term rewards available to peasants for applying
extra cffort to agricuitural development.

Other changes will raise the immediate
rewards for extra productive effort in the
rural sector, They include such measures as

the 20 percent increase in the government
purchase price of within-quota grain; the
additional 50 percent price increase for
delivery of surplus grain; the decision not to
raise the quotas of grain that must be
delivered at the lower, within-quota price,
and the abolition of ceilings on collective
grain distribution to commune members;
the 10-15 percent decrease in the sales price
of industrial inputs to agriculture,?’! and
increased preferential input allocations to
localities that increase output; and en-
couragement of rural fairs for interrural
exchange and sale of produce from private
plots and sideline production.?’2

Other changes are embodied in the
government and party repudiation of
“commandism”—a dictatorial tendency which
often leads to the application of production
team labor and savings, without team ap-
proval, to projects that benefit larger
organizational units, or are otherwise un-
popular. The frequent increase, contrary to
national policy, of compulsory purchase
quotas by ambitious local officials is also
encompassed by this term. Commandism, of
course, not only alienates peasants from
expropriating and dictatorial authorities,
but results in declines in labor productivity
and in locally generated savings and in-
vestment. Repudiation of commandism
should tend to reverse these declines as
should the other incentive measures, al-
though this policy shift may not be without
drawbacks and limitations.

The essence of the grain procurement
structure as an incentive mechanism is in
the tax structure, relarionships between the
size of compulsory purchdse yuotas and
output per capita, the changes in those
quotas, the relationship between the com-
pulsory quota price and the “surplus” delivery
price, and the manner of determination and
size of the planned “surplus” to be sold to
the state.

In 1954, the year after a grain crisis that
resulted in the establishment of the state
purchasing monopoly, compulsory grain
deliveries were introduced because state
procurement organs had again been unable
to secure enough grain for urban areas.
grain-deficit areas, the army, and planned
exports. Another crisis in 1955 led to the
assignment of a standard production quota
to each unit of land. A fixed portion of these
quotas was to go to the state at a given low
price. After meeting the grain needs of
provinces for food, feed, and seed and
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delivering the agricultural tax and compul-
sory quotas, 80-90 percent of all the “surplus”
grain was to be sold to the state.273 Produc-
tion and fixed purchase quotas were to be
set for the three-year period 1955-57 in
“normal” years to avoid the powertul disin-
centive effect of increased output immedi-
ately resuiting in higher quotas. After a fall
in state procurement, an “«bnormal” year
was invoked, allowing compulsory sales to
be increased beyond a legal restriction of 40
percent of extra output {over and dabove
compulsory deliveries, tax, and “planned
surplus”) and subsequently, the elimination
of the 40 pereent limit. Pressure to produce
more and deliver more grain to the state led
to the abandonment of fixed quotas, but the
system returned, even before 1962, during
the agricultural disasters. Quotas were fived
for 5 yvears and in some arcas, 10 years, 27
although there is evidence that the limitations
on quota reassignment were sometimes trans-
gressed.

The longer the declared period of a
single fixed quota, the greater the incentive
to exceed the quota, and the greater the
reward to those who succeed. Compulsory
quotas, the absolute quantity of agricultural
tax, and the “planned surplus” percentage
to be delivered to the state (varying from
about 40-85 percent of total output after
food and seed needs determined by provincial
authorities have been met).2”5 were set on
the basis of land quality. The structure was
progressive.¢76 By fixing the tax as an absolute
amount, however, an incentive was provided
to increase production. This brought rewards
to those who could do so and promoted
income concentration. The greater the surplus
price over the quota price. of course, the
greater the incentive and the greater the
financial ability of successtul localities to
purchase inputs, which made future success
in exceeding the quotas easier.

Between 1953 and 1956 compulsory
deliveries (the quota plus the “planned
surplus”) varied between 23 and 34 percent
of annual output.?”” They appear to have
dropped to an average of a little above 20
percent during the 1960s and early 19705278
and rose in the 1970s to an average of
around 20-25 percent.?” In calendar year
1978 total state grain procurement was 19,7
percent of output. In 1979 the figure rose to
20.6 percent despite a cutback n required
Jeliveries, 280

It is not yet possible to conclude that
investment and labor applied to foodgrain
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production will increase above what they
were before 1979. It is only being suggested
here that there is an increased investment
incentive to accumulate savings (comple-
mented by a higher interest rate available on
rural savings accounts) and that there s
greater incentive to apply labor effectively
tu productive efforts, In making even this
point, it is necessary to overcome any
suspicion that coercive, or patriotically and
socially inspired work levels might be superior
to those more dependent on motivation
through individual and small group self-
interest.

Although it is quite possible that the
former motivational elements, especially
appeals to public-mindedness, at particular
times and for particular purposes have
yiclded positive results, further dependence
on such elements has encountered severe
constraints, The velatively poor performance
of rural policy overly dependent upon these
clements in the recent past is one of the
primary reasons for the 1978-79 policy
changes. Leading Chinese economists and
administrators have aggressively pointed
out the relationship between substandard
agricultural output and overprocurement
and low profitrates for, especially, grain and
cotton. This relationship has been singled
out as a4 major obstacle to productior in-
creases in the mid-1970s.280 1t should also
be Keptin mind that duration of work, which
is relatively easy to control, is only one
clementin effective labor application. Other
clements, such as the quality and intensity
of work, are much more difficult to preserve
once the incentive structure is undermined
and motivation begins to degenerate, 282

Another idea that must be rejected is
that necessity in recent lean years caused
work levels to increase to those that can he
expected in the current period. This is a
complex. matter that requires empirical in-
vestigation and more substantial treatment
than it will receive here. It seems that
millions of Chinese have been undemourished
in recent years, perhaps chronically (see
above). Nutritional studies indicate, however,
that undernourishment inhibits effective
labor application and that output rises as
nourishment does, 283

It must be admitted that many rural
Chinese have incomes greater than the
bottom quintile, and that the typical labor
application curve has a backward-bending
supply section at hugher levels of compen-
sation. It does not appear likely, however,
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that most rural Chinese are operating on
such a backward-bending section. If the
1979 response is any indication, the rural
attitude is characterized more by a suspicion
that current policy changes may be short-
lived and by an cagerness to take advantage
of favorable terms of trade through greater
production and sales than by a desire for
more leisure and less work. 284

Given that the policy changes will prob-
ably generate, if anything, more rather than
less effective labor, the above consideration
may be cause for optimism that, in the short
term, some proportion of incremental savings
and effective labor will be applied to raising
farm output. The Chinese authorities seem
concerned that a dominant share of the
large financial transfer embodied in the
1979 price changes will he devoted 1o
upgrading rural housing and general living
standards rather than to animal hushandry
and agricultural investment. The likeihood
of this seems to be borne out by recent
experiences in Southedst Asian countries, 283
If the allocation of labor and savings has
indeed become more discretionary, this
kind of movement can be expected. This
does not mean, however, that labor and
savings devoted to increasing farm output is
likely to fall absolutely as 4 result of the
price changes.

The farm labor supply should be carefully
monitored because of China's labor-intensive
production methods. As it is more tradi-
tionally measured, a gross increase in the
rural labor supply owing to population
growth can be predicted (see Appendix 2).
But net migration to the cities will probably
increase hetween 1980 and 1985, as will the
rural nonfarm work force. The size of these
two effects is more difficult to predict,
Forecasts depending on past trends, not
exactly known to begin with, are probahly
poor measures of those factors, in view of
liberal turns in policy and expanded rural
opportunities both in and out of farming in
the late 1970s. Unfortunately, it is still too
carly to estimate any short-term trend since
then,

Effects of Changes in the
Allocation of Resources

Thus far, the thrust of the supply-related
arguments has been aimed at demonstrating

that a greater rate of increase in the flows of
productive resources to the farm sector is
apt to occur in the 1980-85 period than
before 1978, especially when compared
with the slow-growth periods such as 1959-
62, the late 1960s, and the years immediately
betore 1978. They may even compare favorably
with the periods of rapid growth in the mid-
1960s and the first half of the 1970s. But
how much of these resources will be devoted
to feodgrain production? And will the pattern
of allocation increase or reduce efficiency
in grain cultivation? If the repudiation of
commandism is complete, might it not he
reasonable to expect a large-scale realloca-
tion of resources to more lucrative nongrdin
and peasant sideline production?

While commandism has been reduced,
the limits of current initiatives to increase
peasant autonowmy should be recognized.
On the whole, the 1978-79 rural policy
changes were not taken to reduce planning
in foodgrain production, but to make planning
more effective while conserving expense.

In addition to the measures listed above,
several shifts in policy emphasis may nave
significant effects on the pattern and effi-
ciency of resource allocation. These include:
an emphasis on reatlocating agricultural
land, devoting more to pastures, torests, and
nonfoodgrain - acreage;  greater  peasant
autonomy over collective decisions and
private plots, accompanied by the active
encouragement of peasant sideline produc-
tion; a focus of attention on “major grain
bases™ and, in particular, “key front runners”
withire that group which will receive pre-
ferential allocations of industrial inputs,
investment, and credit in exchange for
ledges to deliver large increases in marketed
grain; and a focus of attention on the problems
of backward localities and low-yield counties.
Each of these shifts has affected grain
production by :nfluencing the quantity and
location of acreage sown to particular crops.
Acreage has been reallocated from foodgrain
to, especially, sugar beets and cane, oil
crops, bast fibers, and pulses. Some of this
land has been of high quality. More marginal
agricultural lands have been retired on a
large scale, particularly for conversion to
forest and pasture.

A sample of reported acreage conversions
conducted in the spring of 1979 has been
tabulated in another work?8¢ with the most
recent foodgrain yield figures available for
cach area (usually on a provincial basis).
The results suggest that foodgrain acreage
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reductions as of 1979 were not a significant
portion of total grain sown area even quanti-
tatively and did not outweigh reclamation
plans. When the quality of the retired lands
is considered, the extremely low vyields
typical of these areas suggests even smaller
gross reductions in grain output.

The policy of allowing greater peasant
autonomy may indeed be in earnest, but it
does not appear that it will result in major
declines in foodgrain acreage on collectives
except in some poor localities. Some provinces
even announced that although they mcdy
reorganize foodgrain acreage on a county
basis, the total area under grain cultivation
will not be permitted to fall.

The private plots are a small proportion
of acreage, and only a minor proportion was
devoted to foodgrain production. The princi-
pal exceptions are in the areas where total
foodgrain production per capita is very
low—and even many of these areas may be
unlikely to radically reduce foodgrain acreage
for security motives, despite policy changes.
All in all, the total reduction in foodgrain-
cultivated area is not likely to be large,
particularly when one considers policies to
increase large state grain purchase prices
and to open the lucrative rural markets to
produce from private plots.287

The policy of allowing greater peasant
autonomy will also reduce the pressure on
locai units t¢ increase cropping intensity.
This development coincides with growing
administrational ambivalence over the ul-
timate value of maintaining even the 1978
level of multiple cropping in many regions.
The combination seems likely to result in a
decline in foodgrain-sown area in some
provinces over and above any net reductions
in foodgrain-cultivated land. The imnplica-
tions of this trend for aggregate grain
production, however, are again apt to bhe
much less serious than they first appear. In
some provinces, most notably Sichuan,
combined yields have actually increased
when triple-cropped areas have reverted to
double cropping or when unpopularly double-
cropped land has again been single cropped.288
In areas such as the lower Yangtse region,289
triple cropping has coincided with gross
increases in foodgrain production since the
mid-1960s. But when greater seed require-
ments, lower milling rates of required varieties,
and gains not attributable to increased
cropping intensity are netted out, the im-
provement appears to be small. A shift back
to double cropping may indeed occur since
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any increases in the profitability of net
output are swamped by greater input re-
quirements. But even a small reduction in
output may be ameliorated by a judicious
application of some portion of the difference
between the current and mid-1960s input
streams,

In the major grain bases, on the other
hand, grain-cultivated area is likely to expand
if it changes at all. Twelve such bases have
been designated by the state, including the
entire province of Heilongjiang, sections of
Inner Mongolia and Ningxia that are irrigated
by the Yellow River, the Gansu Corridor, the
Tonting and Boyang Lake areas. the Yangtse
Delta, the Songhua-Jiang and Liaohe basins
of Jilin province, and the central plains of
Liaoning.?% Most are areas where produc-
tion per capita is high, either because
population density is low and land of modest
vield is extensively machine cultivated, or
because yields themselves are particularly
high.2%! To the extent that grain acreage
expansion occurs where yields are particu-
larly high, the marginal impact on aggregate
output will be large. Yields from the other
land can benefit from the greater concentra-
tion of fertilizer, farm chemicals and
machinery, capital construction investment,
and preferential loans and subsidies that
have been ﬂowing to these bases since the
spring of 1979.29

When all of the above are considered, it
does not presently appear that foodgrain
production is likely to seriously suffer from
any net reductions in foodgrain-sown area.
The aggregate effect may even be slightly
positive. A number of other allocative con-
siderations have net effects that are less
ambiguous.

The zoning changes in several instances
will make the spatial pattern of production
more efficient if the risks of monoculture
can be neutralized. For example, cotton
vields in the southern and westarn sections
of Liaoning are comparable, but grain yields
are 3.7-4.0 tons per hectare in the south
while only 0.75 tons per he_tare in the west.
It was therefore proposed that most cotton
production be shifted to the west and grain
to the south without significantly changing
grain-sown area.?%3 Heilongjiang province
will concentrate production of wheat in the
nortn, wheat and soybeans on the rich
Songhuajiang and Nenjiang plains, maize
and soybeans in the south, and maize and
rice in the productive river valleys. It will
relegate beety and oil crops to the compara-



tively saline and alkaline soils of the
west, 294

In addition to increasing allocative effi-
ciency, such shifts in regional cropping
patterns can bring ecological benefits,
especially in the Yellow River watershed end
in areas threatened by desertification. Ulti-
mately, there may be some advantage to
foodgrain production of the “green belt”
now under construction in the northwest.
This is seen as the answer (o the problem of
reducing silt content in the Yellow River,
now used for irvigation with limited success.2%°
Benefits to aggregate yields in the current
period, however. will be negligible.

The sizeable boosts in the foodgrain
purchase price mentioned above were made,
of course, to provide rural localities with the
means and incentive to make further input
purchases réquired 1o raise production (or
to maintain application levels within arcas
in which greater peasant autonomy would
be apt to bring about cuts in those levels
owing to perceived unprofitability at pre-
1979 prices). The price increases could also
improve the efficiency of resource allocation
within collective units.

In general, acreage sown to foodgrains
has been officially determined and im-
possible to disguise. Yet the purchase price
of private and sideline products has been
high relative to foodgrains, creating incen-
tive not only for the individual to cericentrate
variable inputs like labor and fertilizer on
his private plot, but also for the fairly
successful collective unit to devote more
rescurces (o nonfoodgrain activity. The re
cent price change may be sufficient to turn
the allocational decisions of collectives
toward greater emphasis on foodgrain pro-
duction. Since the old price structure would
have resulted in arelatively land- aburdant,
and capital- or input-scarce foodgrain pro-
dnction mix, shifting units of capital and
inputs could have a high marginal impact.

To be sure, there have also been large
boosts in the gurchdsc prices of nongrain
farm products.2% hut for the most success-
ful localities—those able to greatly exceed
quota assignments— the surplus grain price
must now compare much more favorably
with prices of other agricultural products.
The poorest localities, whose quota assign-
ments have been reduced or cancelled, may
also be motivated to produce more grain.

Foodgrain production in poor areas,
however, may benefit more directly from the
elimination ot taxes and purchase quotas

and from selective subsidy programs being
implemented Dby the provinces. These
measures may almost be prerequisites to
obtaining more than nominal profit from
the pricing changes in some poorer localities.
They may be far more important than any
increase in allocative efficiency within a
collective,

For Chinese agriculture of the late 1950s,
characterized by relatively high yields for a
predominantly preindustrial production pro-
cess and with little surplus land that could be
casily converted to agricultural use, the
most auspicious way to increase foodgrain
output was the road of technical transforma-
tion?”” A region able to put together a
complete package of requisite inputs and
field management patterns would be able to
shift upward the production function of the
agricultural sector, ransforming its technical
base. [he region could increase output by
large margins and to varying degrees, depend-
ing on the state-dictated terms of trade
between agriculture and other sectors, justify
the very sizable additional expense tor the
inputs purchased.

In general, those localities not able to
put together such a package would suffer
sharply diminishing returns when applying
only part of the package. Thus, large-scale
increases in, for example, chemical fertilizer
application could easily be uneconomic for
such localities even with favorable terms of
trade. This observation conforms with results
of research on Indian agriculture?® But
evenwhen the road of technical transforma-
tionis notopen and the region is constrained
to the existing production function, the path
of making the most ot available techniques
may lead to some incredased output, if the
application of such inputs as farm chemicals
and fertilizers has been at very low levels.

The difference in potential between this

type of region and one able to fully transform
agricultural production is schematized in
Figure 2.

While long-term aggregate growth rates
in Chinese agriculture have been, on average,
relatively modest and slightly above the rate
of population growth, it can be documented
that in many regions of the country, foodgrain
output growth has, on the contrary, been
very high.?? This indicates that there are
areas with essentially no growth or even
negative growth in output per capita. It is in
these localities that the better-off rural
inhabitants have more incentive to separate
themselves from poorer peasants and reject
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Figure 2—Agricultural growth in two categories of localities
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collective behavior patterns. It is these
areas that have probably been the centers of
“reviving landlordism” and}pressurc for dis-
solution of the communes.*And these are
also localities that may be chronic benefici-
aries of the redistril:utive revenue policies
of the state.’! But although these policies
include revenue sharing by the provinces,
aid to many of the very poorest localities
does not seem to have been oriented toward
directly facilitating productive investment,
but has geuerally taken the form of emergency
grain aid, lowered agricultural taxes and
procurement requirements, and, from time
to time minor terms-of-trade advantages.
Donnithorne has pointed out that counties
and- provinces that are designated “deficit
areas” have had low priority in the competition
for scarce inputs and allocations.?

The implicit policy described by
Donnithorne may he reasonable for increasing
allocative efficiency when distributing large
quantities of industrial inputs to agriculture
by region, but the rationality may break
down somewhat at the local level. Many
poor localities have had a long unbroken
history of constrained growth. The fundamental
constraint may be either deficiency in rural
infrastructure and organizational support or
the unavailability of an improved seed tech-
nology suitably adapted to local conditions.
While these localities probably cannot, for
example, efficiently use large additional
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applications of fertilizer, relatively modest
increases may have a greater impact on
production in some of these poorer locations
than in those that are somewhat wealthier
but are encountering new growth constraints.
Judicious allocations in these poorer areas
would also serve to ameliorate rapidly increas-
ing income differentials between localities.
Available material suggests that areas
with low rates of chemical fertilizer use also
tend to have low rates of organic manure
application.?™® Moreover, these areas are
probably receiving little organizational sup-
port and have higher population growth
rates. They are strongly subsistence oriented
and higher state purchase prices have not
appreciably increased cash income because
quotas are of necessity set at very low levels.
Grain, for the most part, has been eaten or
paid as tax, not sold to the state. The larger
constraint limiting rapid expansion in output
is not merely a lack of fertilizer, but a more
general discrimination by central authorities
against poor areas, not only in distributing
scarce physical inputs, but in allocating
investment in infrastructural calcgorics,j"”
such as transportation, water control, and
hydrocelectric power. Owing to this more
general constraint, and because these peasants
are too cash poor and too risk averse to
purchase or produce fertilizer, the most
needy areas may not be disposed to finance
even modest fertilizer applications, though



they might thereby bring about respectable
additions to output.

In spring 1979 authorities in some prov-
inces began a systematic attempt to
supplement consumption assistance to poor
counties and brigades with direct production
assistance. In each case this was done
selectively and the scope of such programs
was limited. Surveys were conducted, and
participating units were selected either
according to their potential for expanding
production or simply owing to their partic-
ularly low per capita income level. What
few results are available on these programs
seem to show some success and their ex-
pansion has been indicated.

A much larger number of provinces have
announced assistance programs to poor
brigades for 1980. Sometimes these programs
are nothing more than agricultural tax
exemptions or grain aid. Often they provide
special organizational assistance and give
encouragement and material aid to develop
sideline production or cash crop cultivation.
Occasionally, they include allocation of
agricultural inputs or financial, technical,
and organizational assistance to establish
enterprises to produce inputs.395

How far such programs will eventually
proceed is open tu question. Grain production
growth in these localities will be limited. But
the programs represent a source of untapped
potential and may mitigate the effect on
aggregate grain production of acreage shifts
out of foodgrains in poor localities.

Consideration of all the various adjust-
ments of rural policy that may affectincentives
and resource allocation suggests that the
net incidence through these mechanisms
on foodgrain production will be positive
when compared with even 1978, although
the magnitude of such influence is not
possible to estimate at the present time. The
most powerful reason for such a conclusion
lies in the alleviation through terms-of-
trade adjustment of the disincentive caused
by the low, declining, and sometimes negative
profit rates for foodgrain production. These
rates were characteristic of important agri-
culturai areas between 1966 and 1977, and
more than occasionatly brought about a fall
in real income levels.’% The most serious
cause for pessimism is that this same ex-
perience, coupled with increased local peasant
autonomy over farm decisionmaking, may
result in widespread hesitancy to invest
further in grain production expansion.

Rural Policy Changes, Income
Distribution, and Political Unrest

A full discussion of the interaction among
China's rural policies, the pattern of income
distribution, and fooedgrain production will
not be attempted here. It would be remiss,
however, not to offer a few basic observations
of probable relevance to the future course
of farm output in Chind: the 1979 shifts in
rural policy will almost certainly have a
profound effect upon the pattern of income
distribution in China; distributional issues
have been important historically in generating
mass response to and participation in poli-
tical upheavals; and periods of political
unrest in the People’s Republic have been
associated with declines of agricultural output

There should be little doubt that to the
exten! that policy measures of the kind
embodied in the 1979 rural policy reform
provide incentive to expand production,
they will also widen the gap between fast-
growing and slow-growing counties and
brigades. An abolition of the ceiling for
collective distribution to commune members
and a freeze on quotas at their 1971-75
levels to be delivered at the lower compulsory
purchase price will enable localities that are
able to sell large and increasing shares of
grain at the surplus price to generate large
gains in incomes.

The inequality will be ameliorated by
fewer bureaucratic restraints and active
encouragement for all areas, (especially
those relatively unsuccessful in generating
income through grain production), to diver-
sity into cash crops, animal husbandry, and
farm subsidiary pursuits. But to a large
extent, those best able to take greatest
advantage of higher prices for these goods
will be comparatively affluent localities.
Poorer counties and brigades will be assisted
by measures discussed ahove. But for the
peasants in those localities to increase their
income by as much as farmers in advanced
and fast-growing arcas, not to mention state
industrial workers, the only alternatives
may be migration, greater reliance on non-
agricultural sources of income, or removal
of some constraint barring technical trans-
formation,

The latter two possibilities could require
major capital transfers that the budgeting
authorities may still not find jnstified. Even
il such transfers were forthcoming in the
current period, rapid growth in income
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would at best be a long way off for many
such localities.

Perkins and Myers argue that modest
projects requiring a family or a few families
have been pursued intensively by the Chinese
for centuries.3%7 More recently, several teams
have gotten together to undertake more
ambitious tasks. But there still remain proj-
ects that require more technology, working
capital, or organization than a production
team can manage. Such projects, coupled
with indivisibilities in other capital invest-
ments too expensive for a team (o handle,
have created periodic pressures to shift the
accounting unit from the team to the pro-
duction brigade.

Yet, the brigade is generally too unwieldy
for the link between effort and individual or
family benefit to be clearly perceived. Ishikawa
has shown that the social sticture of
Chinese rural society scems well designed
for productive organization centered around
the production team and incorporated into
the looser framework of people's com-
munes.3® within a production team of
approximately 30 families, information flows
freely and a certain community feeling
prevails, contrasting sharply with mistrust
of people outside the team and a sense of
isolation from larger or neighboring organi-
zational units. Ishikawa cites cases of
production teams that have refused to sur-
render their collective savings to the brigade
for the purchase of agricultural machinery 309

The National Agricultural Congress de-
cided in 1975 that the investment funds for
mechanization should be accumulated mainly
from the surplus carned from production
enterprises, which in turn should receive
greater emphasis within brigades and com-
munes. But this is not always an auspizious
possibility and the result was often com-
mandism, causing peasant resentment, low
quality labor application, and occasionally
output decline. Criticism of commandism
similar to Liu Shaoqi's complaints about the
Great Leap Forward3!'" may indicate an
abandonment of active support for these
collective projects and a disinclination to
expropriate surpluses for machinery purchase
and other development needs. As counter-
productive as such actions can be, they may
still be the only way to loosen key infra-
structural constraints beyond the capacity
of individual production teams in backward
areas in the absence of larger capital and
skilled manpower allocations from the cen-
tral authorities.
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Distributional themes in periods of polit-
ical unrest and the use of distributional
issuces 1o mobilize the masses have been and,
no doubt, will be the focus of much research,
Howe discussed a variety of distributiona,
issues in his investigation of groups most
d(‘livolz' ])drlicipaling in the Cultural Revo-
lution>t! Donnithorne noted that five of
the first six provinces to establish revolu-
tionary committees at the start of that period
were  grain-deficit  provinces.3'?  Field,
MeGlynn, and Abnett developed a method-
ology for quantifying political stability and
investigated its correlation with industrial
output growth (lurin%: the political conflicts
of the mid-19705313 They found that prov-
inces of moderate or strong growth were
stable and that, with one exception, politi-
cally unstable provinces experienced slow
growthorevendeclines of output during the
period. These effects were linked to 4
centrally administered program of phased
discriminatory investment in industrial capital
construction. Work cited by Dernberger
indicates that "advanced-1ype counties™ where
sighificant yield increases were registered
usually received preferential state assistance
and tended to be high-yielding counties in
traditional China 314

The exact nature of the distributional
issues involved in cach case and their exact
relationship to the phases of the social
upheavals that have been detrimental to
production cannot be discussed here. It is
enough o note that distributional issues
have historically been of particular political
signiticance in China. Popular consciousness
of and sensitivity to changes in distribution
have been heightened by the experience in
recent decades under the CCP's leadership.

The association of political unrest with
declines of output can be appreciated with a
glance at Table 1. The Great Leap Fonvard
{beginning 1958). the first phase of the
Cultural Revolution (beginning 1966), and
the mid-1970 s political conflict (beginning
1974) -1l brought on periods of dislocation
and unrest; all were followed, within a year
or two of their advent, by stagnation or
decline in agricuttural production. 1t would
he aserious distortion to everemphasize the
simildarity of the three periods. The causes of
falling farm output have been varied and
complex, but the declines were always at
least exacerbated by stalls or drops in the
rate of industrial input supply to agriculture
and, to varying degrees, by direct rural
participation in the upheavals. Problems
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with the implicated industries have included
instances of rural unwillingness or inability
to finance demand, and political unrest
within the industrial sector itself.

What do these considerations mean for
the prospect of foodgrain output stalls caused
by political unrest? First, since income and
consumption increases are being widely
distributed now after a recent period of
upheaval and a decade or more of income
stagnation for many localities, the hypoth-
esized chain of causation seems unlikely to
cause growth to stall in the next few years.

Secondly, it is unwise to assume that the
current policy emphasis is in any scnse
final. Future administrations (or even the
current one) are not at all incapable of
attempting to shift China's development
along lines more closely approximated by
the ~ucial revolution as artictated by lead-
ing figures during the Great Leap and the
Culvral Revolution.3! Finally, evenif there
is no« hange in emphasis for the time being,
popuidr participation in periods of political
unrest, speaking simplistically, scems to
have occurred when income distribution
has been perceived as insufficiently egalitarian,
aswell as when it has been too egalitarian. H
the current policies do provide incentives
and materially reward the successful, they
run the ultimate risk of being politically
controversial once perceptions of growing
inequalities supplant the euphoria from the
initial broad-based income improvements.

The Suitability of Chinese
Policy to Present Technological
Developments

It is quite possible, then, that current
trends, recent policy, and allocational changes
may favorably affect output by increasing
the growth rate of input and resource appli-
cations; improving the quality of inputs,
especially labor inputs; and improving the
efficiency of resource allocation. At the
same time it does not appear likely that the
gross allocational shifts away from foodgrain
production and gross reversions toward less
intensive cropping patterns that will inevi-
tably accompany the developments described
above will result in a large and negative
influence on grain production once the
amount and quality of lands involved and
gross increases in grain acreage are con-

sidered. On the other hand, although the
danger for the next several years does not
seem great, these same policies will bring
about profound and increasing changes in
the pattern of income distribution in China.
Put conservatively, such changes seem to
have had an association with political dis-
turbances that stall growth, although the
causes of the latter are complex and not
limited to distributional issues.

Thus far policy initiatives resulting in
shifts in the patterns of resource allocation
have been discussed as changes that may
bring about a single absolute increase in
output by increasing allocative efficiency
under recent technological arrangements
and gross input supply levels. Ultimately,
however, the suitability of that pattern for
{ully exploiting the growth potential of the
currently emerging technology and supply
levels may bhe of dominant importance. In
the past, instances have been reported in
which input application in arcas of newly
constrained growth has proceeded not only
beyond the point of profitability under the
concurrent relative prices, but far beyond
the zone in which quantities applied may be
considered rational from the standpoint of
sheer physical allocative efficiency.3!0

What then is the technological context
that will be relevant for the remainder of the
current plan? How will it gel with the current
shifts in policy emphasis and resource allo-
cation? One of the bright spots is a recent
domestic breakthrough in rice production 37
China's own male-sterile Fl rice hybrid was
grown successfully in 1977 and 1978 on 5
percent {more than 2 million hectares) and
13 percent (4.7 million hectares) of China's
rice acreage.3'® In 1977 it yielded about 20-
30 percent more than conventional dwarf
rice hybrids. 319 In 1978 nationwide increments
over yields sown to conventional improved
varieties averaged 700 kilograms per hec-
tare. 320 The basic strein reportedly has a
longer growing period than the varieties it
replaces.32! It is therefore suitable as a late
or middle crop bu! discourages multiple
cropping in some areas. Despite some indi-
cations that the new hybrid strains have not
been an immediate success in certain areas,
1979 planting increased to over 5 million
hectares, and yield increases reportedly
averaged 750 to 1,125 kilograms per hee-
tare 342

China is now actively participating in
seed institute exchanges and hence will be
exposed to a wider range of genetic variation,
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with good potential for increasing disease
and pest resistance.323 1t should be noted
that many countries have been unable to
realize that potential. But China's genetic
stock has heen particularly cloistered, and
discase and pests have been an outstanding
problen. This suggests that the short-range
potential from the interchange for China is
greater than for many other countri>s with a
longer history of contact,

Finally, China has evolved a streamlined
system permitting simultaneous stabilization,
selection for local adaptabitity, evaluation,
and seed multiptication, within about three
or four years rather than the more customan
eight to ten 324 Hence as yet undes eloped
varieties could turther raise yields even
during the current economic plan.

The FI hybrid is already heginning to
notceably augment aggregate vields and is
especidally suited 1o localities with histories
of successful well-integrated development
Henee policy concentration on these areas
nhy he advantageous to output growth,

Shaanai's experience seems typical in
this regard. In 1978 the Ft hybrid yiclded an
average of 8.3 tons per hectare on 2,730
hectares (ur about 2 percent of the province’s
rice acreage’. whereas conventional hybrids
were already yielding 6.1 tons per hectare,
In 1979 Yangfengzao was planted on 38,630
hectares (or about 27 percent of provincial
rice acreage).32% As of 1979 the hybrid has
been reported as being sown extensively in
Hunan, Hubei, Jiangsu, Jiangi, Shanghai,
Zhejiang326—all with substantial propor-
tions of high-yielding rice acreage prior to
introduction of the hybrid.

Flmay therefore make a major contribu-
tontorice production growth, especially in
the rice regions among China's grain hases
such as the Yangize Delta. But what about
the evolving technological situation across
the board? It should be recalled, forexample,
that the largest part of the major grain bases
are most suitable for wheat, soyheans, corn
and other codrse grains.

Recent work by Lardy??” based upon
incomplete provincial statistics indicates
that yields during the 1960s and 19705
varied increasingly among provinces in the
same major cropping 1. jion. Lardy's pro-
visional conclusion is that the conditions
underlying this variation suggest considerable
growth potential,

The crux of the argument may be
summarized as follows: inthe 1950s variation
between provinces in the pattern of growth
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(with few exceptions) seemed modest, sug-
gesting the exhaustion of growth based on
traditional technology. Growth in the 1967-
75 period (more than 3 percent per annum)
has been divergenit—because of the limited
pdll(-m()l'(lit‘l'usi()n()r’lv('hlml()gi(xll('hdng(‘
in agriculture and because of inappropriate
agricultural development policy. Broader
geographic diffusion and the civent reversal
of poorly conceived agricultural policies of
the past should help the rate of growth of
foodgrain oatput accelerate,

Itwould be dangerous to accept such a
thesis in gross statement or generalize from
it. Nevertheless, it would be doing Lardy a
disservice to presume that he is unaware of
the cost efficiencies involved in increasing
output through selective concentration and
that he is ignorant of divergent growth
patlerns in countries at various stages in the
process of “green revolution.” The thesis
must he taken, if itis taken at all, in a relative
sense and with a particular reference to
current circumstances in Cp -na,

Part of Lardy’s optimism stems from his
discovery that rice production growth may
have accelerated in the 19705, long atter the
introduction of conventional dwart hy brids.
This is contrery to poputar supposition and
suggests that a longer tinie lag than expected
has been required to develop the full potential
of these varieties. Although some of the
well-publicized  advanced areas seem to
have exhausted this potential in the 160,328
the process may still be continuing in
several regions. An important implication
for production .. . camrent period is that
the contributions of the newest seed tech-
nologies with their requisite input stream,
and the contributions of the older type of
improved seed technology which has now
hecome common (when combined with better
water control, more fertilizer, ete} dare to o
certain extent additive at the present time in
China, rather than the former being cate-
gorically a substitute for the latter,

Evidence that state plans will exploit
this dual potential may be seen in China's
capital construction efforts. As was discussed
above, a small subset of high and stable
yield fands are being converted 1o lands
with yield of a ton per mu, and the major
grain bases, almost half of which have high
and stable yiclds, receive preferential finan-
cial assistance and input deliveries. Mean-
while, additional high and stable yield areas
dre now again being constructed. It may be
useful to roughly sort out the possible



sources of growth among various crops and
strains. (1957-77 growth disaggregated by
crop is shown in Table 11.) Though it is
somewhat illegitimate to do so, seed technical
growth is discussed in isolation from the
particular nature of the input stream that is
normally required to increase yields from
improved varieties, and in isolation from the
input stream as a source of growth indepen-
dent of seed technology changes.329

Conventional dwarf rice hybrids have
accounted for slow but steady growth since
1964 when they were first distributed for full
production. Yield growth between 1957 and
1976 was about 1.4 percent a year. Total
production growth between 1957 and 1977
may have been about 2 percent a year.
Provincial research indicates that rice pro-
duction growth was accelerating rather than
declining in the 1970s. The full potential of
these varieties has probably not been realized,
even though they were sown on 80 percent
of all rice acreage in 1977.

It is claimed that yields from Fl male
sterile rice hybrids are 20-30 percent greater
than yields from conventional hybrids in
areas where the full potential of the latter
may have already been realized. Large-scale
distribution did not begin until 1977, when
they were sown on 5 percent of all rice
acreage. These hybrids accounted for 13
percent of rice acreage in 1978 and over 15
percent in 1979.

Although wheat production has grown
more than 3 percent a vear since 1957, much
of the increase is attributable to displacement
of coarse grains and improved water control.
Semi-dwarf varieties from more disease-
resistant Chinese-Mexican crosses were in-
troduced in 1973 and were widely disseminated
by 1977. Rut peak growth rates from these
varieties have yet to be realized.

In Shanxi, a number of hybrid wheat
strains have been developed from a recently
identified male-sterile strain which appeared
through natural mutation and produces
offspring, half of which are fertile. Thus one
of the major stumbling blocks to male-
sterile wheat development seems to have
been overcome, although the usefulness of
the hybrid to the current plan is still un-
proven,

M aize production growth has proceeded
at 4.5 nercent a year since 1957, benefiting
from the displacement of coarse grains and
improved water control. Double-cross maize
occupied a large proportion of total maize
acreage by the mid- 1960s, but was susceptible

Table 11-Foodgrain production disag-
gregated by crop, 1957 and

1977
Grain 1957 1977
{million metric tons)
All foodgrains 195.05 286
Rice (unmilled) 86.80 129
Wheat s 23.65 4]
Coarse grains 52.65 86
Corn N 21.44 48
Tubers 21.90 19
Soybeans” 10.05 10

3ources:  All figures for 1957 are from People's Re-
public of China, State Statistical Bureau, Ten
Great Years (Peking: Foreign Languages Press,
1960), p. 119. The figure for all foodgrains,
however, is not the figure appearing on that
page, but the sum of the figures for the
categories included in the table.

For 1977 the figure for all foodgrains is from
Beijing Review, January 12, 1979, p. 7. It is
assumed that this figure includes soybean
production and not merely soybeans directly
consumed. The figures for rice, wheat, and
corn are from Thomas B. Wiens, “Agriculture
Among the Four Modernizations,” a paper
prepared for the Workshop on Agriculture
and Rural Development in the People’s
Republic of China, Cornell University, Ithaca,
N.Y., May 17-19, 1979, p. 20. Wiens based
his figures on statements given by a Chinese
official to a delegation in 1978. The figure
for soybeans is from the U.S. Department of
Agriculture, and was cited in George Gunset,
“China’s Grain Push Could Alter Markets,”
Chicago Tribune, February 7, 1979. The
coarse grain figure was calculated as a
residual.

According to Chinese sources in U.S. Foreign
Broadcast Information Service (FBIS), People’s
Republic of China: Daily Report, September
10, 1979, p. T4, potato acreage rose from 20
million mu in 1949 to 80 million (5.3 million
hectares) in 1979; yields increased from 700
to 1,300 jin per mu at that time. Irish potato
acreage may have been about 20 million
mu in 1949 as the figures for 1952-57
ranged from 25 ro 32 mil}ion mu (Nai-Ruenn
Chen, Chinese Economic Statistics. A Hundbook
for Mainland China [Chicago: Aldine, 1967),
pp. 286-7). Chen cites official figures giving
total tuber acreage in 1952-57 as 130-165
million mu and in 1949 as 105159 million
mu, It is therefore assumed that the sources
found by FBIS refer only to Irish potatoes
and that the tuber figures found in a news
bulletin issued by Xinhua [New China News
Agency|, September 19, 1979, p. 5 \#BIS,
PRC, September 26, 1974, p. 118} refer to
sweet potatoes. Xinhua's figures are 4.6
million hectares sown with tubers, yielding
9 metric tons per hectare
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Table 11 —(Continued)

Adding Irish and sweet potato production
gives the total tuber production figure for
1979, 93.348 million metric tons. This has
been used as a proxy for the 1977 figure,
Since the total foodgrain production figure
and its components are used to derive an
estimate of coarse grain output, the total
tuber production figure has been divided by
five as the Chinese have done since 1963
when aggregating foodgrain statistics. See
Bruce Stone, A Review of Chinese Agricultural
Statistics. 1949-79 (Washington, D.C.: Inter-
national Food Policy Reseaich Institute,
forthcoming). Table 2

* These include millet, corn, sorghum, barley, buck-
wheat, oats, proso-millet, small beans, small green
beans, broad beans. and peas, and others.

® These include Irish, sweet, and other potatoes.
Following official definitional conventions at the time,
tubers in 1957 are valued at one-fourth of their natural
weight; tubers in 1977 are valued at one-fifth of their
natural weight.

“ These include yellow soybeans, green soybears, and
black soybeans (or black beans). All soybean produc-
tion is included although current official foodgrain
definitions may only include the production of
soybeans consumed directly as foodgrains, and exclude
some 3~4 million metric tons of output devoted to
edible oil and bean cake production.

to disease over broad areas in 1961 and
1966. Single-cross maize was distributed by
the late 1960s. It occupied 40 percent of
total maize acreage in 1973 and abcut 60
percent in 1678. Growth potential is still
available from some displacement of other
grains, continued displacement by the single-
cross hybrids of other maize, and vyield
increases in current hybrid-maize areas.
Soybean production fell in the 1960s
due to displacement by higher-yielding
varieties of other foodcrops; recovery began
in the late 1960s - 1d early 1970s and may
now be close to the 1957 level. Hybrid
soybeans have recently become available,
but their yield increment in ordinary farm
situations has yet to be clearly documented,
On the other hand, government incentive
measures have been introduced to encourage
increased acreage on collective lands and
private-plot production. These seem to have
had some effect, and further measures have
been introduced by the provinces in 1979
and 1980. The growth rate of production of
coarse grains other than maize since 1957
has been as low as 1 percent a year or less.
Acreage displacement by higher-yielding
ana more valuable wheat and corn varieties
and a general Iack of concerted attention to
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coarse grains has worked against improve-
ments in the input stream. Displacement is
likely to continue, but a higher-yielding
wheat-elytigia hybrid and drought-resistant
hybrid sorghum and triticale varieties have
been developed and are being disseminated,

The yields of potatoes since 1957 have
probatly increased less than 1 percent a
year, atd 1978 production may be little
above the 1957 level. But potatoes have
probably been valued at one-fifth rather
than one-fourth their natural weight since
1963, which may have confused the yield
computation. kFotato yields seem to have
stagnated owing to viral infections, but
sharply divergent yields in contiguous areas
confirm official reports that lack of coordi-
nated emphasis on the dissemination of
optimal field manage:nent practices is also
at fault. The first virus-free potato farm was
not established until 1975. By 1979 seven
such farms and several potato institutes had
developed 40 varieties. In 1978 seed potatoes
were produced which are claimed to increase
yields 150 percent on test farms. Dissemina-
tion should begin in the early 1980s but
extensive adoption is stil' hampered by the
small volume of seed cu. .ently produced.
More suitable field management practices
are also being promoted, notably in Fujian,
Heilongjiang, and Inner Mongolia.

Producing 380-400 million metric
tons of foodgrains by 1985 appears quite
feasible from a seed-technology standpoint.
On the basis of the kind of information
given above, a sanple distribution of an 80-
million-metric-ton increment over 1978
production is offered.’30

Thirty-five million metric tons could be
rice, of which 13 million metric tons would
come from acreage and especially yield
increases of conventional dwarf hybrid and
22 million metric tons would come from
adoption of the new Fl male-sterile dwarf in
place of conventional hybrids. Thirteen
million metric tons could be wheat, The
increase would come primarily from vyield
improvements on existing semi-dwarf acrcage,
secondarily from acreage expansion of semi-
dwarfs. No gain can yet be expected from
male-sterile wheat hybrids. Seventeen million
metric tons could be maize. This increase
would come primarily from expansion of the
acreage of single-cross hvbrids and from
yield improvements on existing hybrid
acreage. Five million metric tons could
come from coarse grains. Growth from an
improved input stream would be almost



counterbalanced by acreage displacement;
some increase could come from hybrid
sorghum and triticale. Five million metric
tons or more could come from potatoes. The
increase would come from virus-free seed
technology to he introduced in the 1980s
and from improved field management. Less
than 5 million metric tons would come from
soybeans as a result of acrcage increases
and greater input application. No gain can
presently be counted on from hybhrid soy-
beans.

The point to be made here is not that the
Chinese will produce 385 million metric
tons by 1985. Whether they do will depend
primarily on their success in fulfilling their
plans for fabrication and delivery of requisite
inputs to the localities that can most effi-
ciently use them and their success in designing
and administrating rural and urban policies
to harness initiatives in both sectors und to
avoid growth stalls due to political unrest
and disaffections. With better than average
marks in these areas, even the 400-million
metric-ton target is not out of the question.

The rough crop distribution synopsis of
possible production increases given 2bove
is designed to suggest that available seed
technology provides potential for an average
annual rate of growth of over 3.5 percent a
year—an ambitious mark but not an unprec-

FOOTNOTES

edented achievement—and to show that a
large proportion of the potential increase
over the current 10-year plan (perhaps 50 to
60 of the 80 million-metric-ton increment
hypothesized) is dependent on the perfor-
mance of China's :clatively advanced agri-
cultural regions. Hence, at least for the
purpose of incrcasing aggregaie output, a
concentration on these regions may be well
advised.

In the past China's ability to deliver
requisite inputs to favored localities has
been good, especially compared to other
planned and developing economies. Its con-
tinued ability to do 50 should assure some
acceleration of growth in the current period
and foodgrain production levels well in
excess of the 360 million metric tons the
historic long-term rate implies. Whether
they come close to the 1985 target of 400
million metric tons may depend on the
Chinese being eclectic enough to supplement
their efforts with a course of action that will
tap the potential of less advanced and slow-
growing localities without squandering
resources—an approach that could also
mitigate the threat of growth stalls from
political disputes over maldistribution which
may be risked by many of the new agricul-
tural policies.

The supply relationship hypothesized and developed descriptively in this section may be formalized in a loose

theoretical sense as follows.

Abstracting from the reflexive influence of demand upon foodgrain supply,

Q=1{(L P T.W,
where P is policy, T is seed technology and the appropriate field management practices, and W is weather. | is the
nonlabor input stream not embodied in T. Abstracting from the interrelationship among "independent” variables, it
is assumed that the expected value of the change in foodgrain supply between 1978 and 1985, E(dQ, is of the form:
E(dQ = FIdQd]) + F{dQ/dP) + E(dQdT) + E(dQ/dw)
It is also assumed that E(dQ/dl) can be written:
EtdQ/dl) = [1+E(gqnl° Qig78 — Q1978

where BQylis the average annual foodgrain production growth rate from 1978 to 1685 that resuits from input supply
increases alone. It has already been suggested that gy is expected to be within the 3.0 to 3.5 percent range so that
E(dQ/dl) is about 70 to 85 million metric tons, since Qjg7g is 305 million metric tons.

As 1978 was a bad weather year, E(dQ/dW) 20. It is briefly discussed in the text and the succeeding footnote.

In general, it can be suggested that E{dQ/dP) and E(d(y/d1) are not negative and that E(dQ/dP) is significantly
difterent from zero. The components ot the latter to be considered imphatly assume that Bid dP) can bhewntten

E(dQ/dP) = E(dQ/dR,) + E(dQ/dRy) + E(dQ/dS,) + E(dQ/dS)),

where R, is the effects of 1979 policy changes on resource allocations among communes and R, is those effects
within communes; and where S, and S, are the effects on the labor and local savings incentive structure and upon
the income distribution structure. A principal difficulty with the above equation and any attempt to discuss the
included variables is that the latter are {ar from mutually independent and their orthogonal elements cannot be
easily separated.
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2'",\llhough weather fluctuations have resulted in drastic harvest variations within particular locahities in China (see
footnote 20}, weather-related oscillations in national aggregate production of grain have tor the most part been
considerably damped. Moreover, Ching's tuptoved ability to handle adverse weather has been one of, if not the
most, important contributions 1o mal welfare, While sizable vartations sull oceur in many localities, the 1976-78
period was one of the most sey ere stretehes ot extended bad weather in Chinese twentieth-centun history in the
WOrst year 1977, aggregate toodgrain output only fell by a few million tons (see Table 1), Sinular penods of
stagnation cannot be ruled out, untortunately, as meteorological research suggests that the 1970 may mark the
beginning of a pertod 1 which weather tluctaations wie more drastic than they were m the last 30 v ears
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2HH . . . o -
Chou Chim, “Ching's Most Poputous Provinge Back 1o (nder, Peling Review. December 1, 1978, pp. 20-2

M ased on prelimman tindings of research i ogress conducted by Thomas B Wiens langsu (Thomas 8
Wiens, letter 1o Randolph Barker, Januany 31, 1980)

s, PRCUN 101979 1 113, AMarch 14 19749 p B Xmhua, news bulletm, Februany 21, 1980

i sparsely populbated Hedongjang, tor example, mechanized sowtngwas apphed i 80 percent of the wheat and
soyheans and 50 pereent of nascellaneous pram i reage (FBIS, PRC, April 14, 1980, PoStyIn jlhin's gram base, 5.6
nullion people o about one-thid of the provinces moderate population. produce one half of 1s gramiXimhua, news
bulletm, Febroan 21, 1980y 1 1979.50 percent of spring ac reage i the base was machine SOWN—up 20 percent
trom 1978 owing to preferential allo dhons (FBIS. PRC, June 719749, p )

M2 . . . . .
see footnotes 290 and 291 i addition, see FBIS. PRC. December 14, 197y, poSLoseptember 6. 19749, pp. S5, S6
Since the entire province of Fedongpang has been designated 4 commercial gram base atwill recen e g large supply
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of preferential inputs. But the province will further concentrate these supplies in the hands of 42 rich brigades tc
maximize growth in provincial agricultural output,

BIEs1s, RO, April 24, 1979, p. L6,
™EBIS, PRC, March 5, 1979, p. L1

" or afforestation see FBIS, PRC, March g, 1979, p. ML March 9, 1979, p. M2; March 19, 1979, p. R1; and March 23,
1979, p. TL. Water for irrigation from the Yellow River currently sets a world's record for greatest silt content among
irrigation waters extensively employed (Stone, "A Review of Statistics,” Table 12, discussion). For an article
discussing sosve success cases in the war to arrest soil erosion on the loess plateaus through forestry, see Ninhua,
news bulletin il 16, 19800 FBIS, PRC. April 17, 1980, pp. 112, L.13.

2906, . )
%l-.lghl('vn mdjor agricultural purchases prices were raised 15 1o 50 percent (" Higher Purchases Prices Bring Good
Results,” Beying Review, November 9, 1979, p. 5).

7 Mark Elvin, The Pattern of the Clunese Past A Soctal and Economie Interpretation (Stanford: Stanford University Press,
1973); Dwight Perkins, Agneudtural Production in Cluna (Chicago: Aldine, 1969); Carl Riskin, “Surplus or Stagnation,” in
Dwight Perkins, ed., Cluna's Modem Economy mn Histoncal Perspective (Stanford: Stanford University Press, 1975).

294 . “ . . . .
Dharm Narain, “Growth of Productivin i Indian Agricultine,” Occasional Paper No. 93, Cornell University,
Department of Agricultural Eeonomies, Technological Change in Agriculture Project, [thaca, N.Y., June 1976.

m,\vcmgv grain yields in Wusih County, hangsu (with a population of approvimately | million and with 61,153
cultivated hectares) grew from 3.6 tons per hectare 1 1949 10 5.3 in 1956, 8.1 101 1965, and 125 in 1976 {ChinChi-chu,
“New Picture ona Blank Sheetof Paper: Farm Mechanization m Wusih County (1),” Peking Review, July 29,1977, pp
20-4). Average yields i Pingting County, Shansi (with a population of 300,000 and 31,500 cuitivated hectares) rose
from 2.74 1ons per hectare in 1974 10 5.25 tons m 1977, They hope to achieve yields ot 7.5 tons per hectare in 1980
(Chin Chi chu, “All-out Etfort to Develop Agriculture— A Glimpse of Pingting County in Shansi Province,” . 2hing
Review. June 30, 1978, pp 12-5). Hsiyang County’s celebrated Tachdi Brigade increased their average yields trom 1.3
tons per hectare in 1949 10 1.9 0 1953, 4.1 i 1958, 5.6 11, 1963, 6. 0/in 1964-65, 8 010 1967, 7.7 in 1973, and 9.8 in
1977 (Kuo Feng-lien, " The Tachdi Road,” Peking Review. October 4, 1974, pp. 18-25, and Peking Review, December 9,
1977, p. 30). Such success stories are common in the Chinese press and are borne out by visitor's reports.

Wy . . . "
Shigeru Ishikawa, “Agranan Retorm and Its Productivity Effect, Implications ot the Chinese Pottemn,” a papet
presented at the Conterenc on Comparative Feonome Systems,” Tokyo, 1968 Also see Subrananidan Swany’s
comunents on Ishikawa's presentation. The tact that Chinese pohey has continiied to timancially penahize and
restrict the opportunities avatlable to tormer landlords and rich peasants——and their progem — long atter other
undesirable elements have been “uncapped” s some indication that central authonties are still aware that the
current structure of farm organtzation mdy degenerate i some areas. Efforts to redress this situation were made in
the 1979 round of legal reforms.
I . .
Lardy, Feonomic Growth.
02 : . . .
bonnithorne, China’s Gramn

Thomas B, Wiens, “China's Agricultural Targets: Can They Be MeU™ Contemporary Ching 2 (Fall 1978) 115-27,
Thomas B. Wiens, “Agricultural Statistics i the People's Republic of Ching,” in Qua..tiative Measures of Cluna's
fivonomic Qutput, ed. Alexander Eckstein (Ann Arbor: Unaversity of Michisan Press, forthcoming).

™Man exeeption to tus statement appears 1o be developing in mountaimous areas of Sichuan. This provinee, Ching's
most populous, has sutfered slow ndustrial growth aad recent and temporary food deficits The mstallation ol
tubewells and the introduction of rapid-spray arrigation technology may make more water avaitable A lack of water
has effectively harred the transstion 1o more mtensive cropping patterns Chou Chin, “Ching's Most Populous
Province: Back to Order™ Pehmig Review. December 1 1978, pp. 20-2 Alsu see Wiens, " Agucultare in the Fowr,”
“China's Agncultural Targets,” “The Evolution of Policy

WA subset of available citations trom the recent Chinese press appears in FRIS, PRC. tor various provinces as
follows:

Heilongjiang: Apnl 2, 1980, p. 53; February 28, 1980, Pl

Hubei: April 8. 1980, p. PI;

Hunan: March 3, 1980, p P3;

Gansu: January 22, 1980, p. 13;

Zhejiang: December 20, 1979, p. 012-0173;

Qinghai: February 8, 1980, p. T4;

Guangdong: Apul 16, 1980, p. P1.

W, . “ . . . “ . . g .
"Yao Jinguan, " Prelisminany Discussions on the Price Seissors™; Wiens, letter to Barker; Ishikawa, *China's Food and
Agriculture”; Ishikawa, “Prospects tor the Chinese Economy.”

w Perkins, “"Radical Land Retorm, " np. 30-1, Ramon Myers, e Clunese Agncultural Development m Peasant Economy
Hopei and Shantung, 1890-1949 (Cambridge, Mass Harvard Unaversity Press, 1970); Ramon Myers, "Cooperation im
Traditional Agriculture and s Tmplications for Leam Farnung i the People's Republic of China, in Dwight Perkins,
Clana’'s Modem Economy mn Historieal Perspective (Stanford: Stanford University Press, 1975), pp. 261-78. Ramon Myers,
“Trends in Agric “lture, 1911-49,7 Stanford University, Hoover Library, Stanford. Cal, no date. (Mimeographed.)

WH : . . . . . . . .
! Shigeru Ishikawa. “Chugoku no Kejin-Shotohu Kakusd to Kettai in (1) $erdo Shoshiki no Sentaku to Shijo no
Hattatsudo o Chushin Toshite” [China's Personal Income Disparty and [ts Determinants (1) Choice of institution
and Degree of Market Development], Ajte Kerzar [Asian Economy] 17 (June 1976)

Y . s . . . "
Ishikawa, "China's Food and Agriculture,” pp. 100-1,
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Comparison with Liu Shaoqi's arguments drawn by Thomas B. Wiens, ‘China's Agricultural Targets.

T . - A
Christopher Howe, “Labor Organization and Incentives.
M2 : Gir e o
Donnithorne, Chinas Gram.
IR . - . . . .

Field, McGlynn, and Abnett, *Political Conflict and Industrial Growth.

34 . . . . ‘ " P .

Robert F. Dernberger. “The Program for Agricultural Transtormation in the People's Republic of China,” g paper
prepared for the Seventh Sino- American Conferenee on Mainland China, Taipei, June 5-10, 1978, He cites evidence
collected by John Gates, University of Michigan. Ann Arbor, for his honoes thesis, and Marsh s Marshall, “Red and
Lapert at Tachaii A Source of Growth Analysis,” Oxford, UK. (Mimeographed) Dernbergers econometric
investigation of this hypothesis, howeser, was inconclusive,

3 - . . . .

*In political science literature, see the works of Carl W alter (graduate program, Stantord University). relating to Liu
Shaoqi and the role of criticism by negative example. As early as 1975 Walter's excellent paper predicted and placed
in appropriate contest Lin Shaoqi's current rehabilitation, For a sociological treatment, see Skinner and Winckler
“Compliance Succession” For a more recent and somewhat dmusing statement of related issues, see Johann
Galtung, “Is there a Clinese Strategy of Development,” United Nations Unversity, Goals, Processes and Indicators
of Development Froject, Tokyo, 1979 (Mimeographed )

3o : - - . . “

The issue of vnprotitable current mput v estments has alredady been addressed. See Yao Jinguan, "Prelinunary
Discussions on the Price Scissors™, Xue Mugao, "How Can We Efect Planned Management o the National
kconomy,” Renmin Ribao {People's Daily]. June 15, 1979, Ishikawa, “Chindg's Food and Agriculture”; and Ishikaw a4,
“Prospects tor the Clunese Economy ” In addition, i 4 vaniety of instances the marginal phy sical product of such
investnents has even been low (Yao Jinguan, “Prelimmary Discussions on the Price Scissors™: Wiens, "Ching's
Agricultural Targets™: Chou Clun, “Chinag's Most Populous Provinee ™
T . . . . -

“stone, "A Review of Statistces,” Table 8

"FBIS, PRC, June 29 L170 State Staustical Bureaw, ¢ ommunique on Fulfillment,
319, . . -

" More Areas Sown to Hybrid Rice” Peking Review, March 3. 1978, p. 30

State Statistical Bureau, “Communique on Fultillment.”

homas B Wiens, “Agniculture Among the Four Modernizations.” o paper prepared for the VYorkshop on
Agriculture and Rural Development in the People's Republic of China, Cornel) University, Ithaca, N.Y | May 17419,
1979, p. 7

MXinhua, news bulletio, April 18, 1980; FIS, PRC. April 18, 1980, p 1.3,
m\\'icns, “The Evalution of Policy.” p. 677
34 .
Ihid.
325 . - . -
FBIS, PRC, March 1, 1979, poNR2
m'l-'BIS. PRC. March 8, 1979, p G6: Apnit 10, 1979, poL17; June 24,1979, p. L17,

*FNicholas R Lardy, "The prospects for Chinese Agricultural Growth,” a paper prepared for the Workshop on
Agriculture and Rural Development in the People’s Republic of China, Cornell University, Ithaca, N.Y.. May 17-19,
1979.

®see, tor example, Wiens' research on the lower Yangze region (Wiens' letter to Randolph Barker, January 31,
1980).

.. - . . -

M The source tor this section 1s Stone, A Review of Statistics.” Table 8 and discussion. This combines research by
the author with research by Wiens and Lardy.

130 . , . . " - P

Roughly estimated from the above itormation, Table ILoand Stone, “A Review of Statistics.” Tables 8 and 9.
Anything more reliable than this sort of rough approvimation would require a region-by-region analysis of past
trends and present technological potentials and production constrants.
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APPENDIX 1

THE TOTAL AMOUNT OF FOODGRAINS REQUIRED IN 1985
TO SUPPLY THE NET INCREMENT TO THE 1979-85
POPULATION WITH THE 1978 AVERAGE RATION

The numbers of children growing up
between 1979 and 1985 were calculated
from estimates of midyear population and
birth rates prepared by John Aird.33! Using
the birth rate for each year and the previous
year's population, the number of births in
each year between 1964 and 1978 was
calculated. When added together, they give
a total of 202,056,000 for those born between
1964 and 1970 (who will be between 15 and
21 years old in 1985) and 220,94),000 for
those born between 1971 and 1978 (who will
be between 7 and 14 years old in 1985).
Estimates of hirths and deaths between
1979 and 1985 are shown in Table 12.

In 1978 consumers horn between 1964
and {970 are assumed to have each consumedl
an average of 62.5 percent of an adult's level
of consumption (they were then between 8
and 14 years old). In 1985 they are assumed
to consume 100 percent of an adults
ration, The difference is 37.5 percent of an
adult’'s consumption per person. Multiplying
this by the number of consumers in the
group gives their consumption in numbers
of adult equivalents relative to 1978: 0.373
(202,056,000} = 75,771,000.

In 1978 consumers born between 1971
and 1978 are assumed to have each consumed
an average of 17.5 percent of an adult's
:ation (they were then between 0 and 7 years
old); it is assumed that the difference between
their average annual consumption in 1978
and in 1985 is 41.25 percent of an adult’s
consumption per child. Multiplying adult
equivalents relative to 1985. 0.4125
(202,949,000) = 91,141,000,

The consumption of those born between
1979 and 1985 (see Table 12) is assumed to
average 15 percent of an adult's consumption
level in 1985 (when they will be between 0
and 6 years old). Multiplying this by the
number of consumers in the group gives
their numbers in adult equivalents relative
to 1985:

Aird Official A Official B
151,364,000 3116,799,000 114,097,000
0.15 0.15 0.15

22,705,000 17,520,000 " 17.115,000

The total expected deaths are the sum of
all expected deaths between 1979 and 1985
derived from each set of estimates (see
Table 1Z). The totals are 59,908,000 for the
Aird estimates, 43,425,000 for the Official A
estimates, and 50,590,000 for the Official B
estimates.

Foodgrain consumption per capita in
1978 was estimated by Stone to be 201
kilograms per year, after 2 percent was
deducted for national, provincial, and local
stockpiling.332 This figure was computed
using a pcpulation estimate for 1978 of
1,002,437,000. The total amount of foodgrains
available would be about 201.49 million
metric tons {of processed grain). In 1978 the
total number of children was estimated to be
423,005 million; of adults, 579.432 million,
Children (all those between 0 and 14 years
old) are expected tc consume on average 40
percent of an adult's ration. They therefore
consumed an estimated 169.202 million
adult equivalents in 1978, which makes
consumption in 1978 equal to 748.634 million
adult equivalents. This figure divided into
the 201.49 :nillion metric tons available for
human consumption yields 269.1 kilograms
per adult equivalent. This is the estimated
1978 adult ration.

Net additional corisumption in 1985 is
the sum (in adult equivalents) of consumers
who will be 15-21 years old (born between
1964 and 1970), those who will be 7- 14 years
old (born between 1971 and 1978), and
those who will be between 0 and 6 years old,
minus the total of expected deaths. Multipty-
ing the net additional consumption for - :h
set of estimates (in thousands of
equivalents) by 0.2691 metric tons pert ¢ .ult
equivalent gives the estimates of additional
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Table 12—Estimatred midyear population, births, deaths, birth rates, and death rates, 1979-85

Midyear Population Births _ Deaths Birth Rate Death Rate
Year Aird Official A Official B Aird Official A Official B Aird Official A Official B Aird Official A Official B Aird Official A Official B
(1.000) {percent)
1979 1.017.477 1.013.464 1.014.516 23,156 17.041 17,543 8,521 6.015 7.017 231 1.70* 175 U.85 0.60 0.70
1980 1.031,988 1,023,598 1.024.661 22,486 16,215 17,247 8.547 6.081 7.102 221 1.60 1.70 083 0.60 0.70
1981 1.045.507 1.033.843 1.034.293 22.085 16,378 16.804 8.566 6,142 7.173 218" 1.60 164 083" 0.60 0.70
1982 1.058.576 1,044,173 1.043.395 21,642 16.541 16,342 8.573 6.203 7.240 207" 1.60 1.58 0.82* 0.60 0.70
1983 1.071.173 1.054.614 1.051.95) 21,172 16,707 15.860 B8.574 6.265 7.304 2.00° 1 60 1.52 08y° 0.60 0.70
1984 1.083.277 1.065.160 1.059.936 20.674 16.874 15.358 8.569 6,328 7.364 193* 160 1.46 080" 0.60 0.70
1985 1,094.868 1.075.812 1.067.365 20,149 17.043 14.943 8.558 6.391 7.420 1.86 1 60 1430 €79 0.60 0.70
Total 151.364 116.799 114,097 59.908 43.425 50.590

Sources: Axrhci._U.S. Cex‘.lrﬁTr;e_lli'éehnc‘e_,;\Eenc;?‘;nonjF;r;;zﬁj\;;:_ssi;lex\irgéﬁ(:éri “China A Sﬁt;lrx—s?laivlicion1uen;1‘u‘1‘mr.TﬁF;RT9-170‘37;,‘ ii’ashinglon. D.C.. July 1979, p. 5.

Otficial A and B: Bruce Stone, 4 Review of Chinese Agncuftural Stutistics 1949-79. Research Report 16 (Washington, [) ¢, International Food Policy Research Institute,

forthcomingy, Table 1. discussion

Notes: The senes of estimates from Arrd are based on birth and death rates and the midyear 1978 population figure developed by Aird and published in the CIA publication

listed above.

The official birth rate for 1978 was givendas 1 8 percent; the official death rate w as B endas06 07 percent The Official A series assumes 2 death rate of 0.6 percent
for the entire peniod and a birth rate falling to 1 6 percent 1n 1980, fulfilling the official target for the rate of natural increase (1.0 percent). The bith rate is then

assumed to remain constant through 1985

The Official B series assumes the higher official death rate (0 7 percent). Birthrates are assumed to fall 1o | .7 percentin 1980 and thento 1.4 percent in 1985, which

would meet the target rate of natural meredase of 7 per thousand i 1985 This 1s ¢ Chinese scientist's estimdte. The otticial target 15 5 per thousand

All midyear population figures are based on Aird's midyear 1978 population figure These and the birth and death figures are derived using the birth and death rates

shown in the table.
* These rates are interpolated


http:12-Estima.ed

consumption required in million metric These figures can be put in terms of un-

tons of processed grain in 1985: process%gi}grain by dividing them by 82.5

. - - percent, giving totals of 42.3 million

Aird Official A Official B metric tons for the Aird estimates, 46.0
129,709 141,007 133,437

million metric tons for the Official A estimates,

0.265! 0.2691 0.2691 and 43.5 million metric tons for the Official
N B estimates,
34.905 37.945 35.906
FOOTNOTES

“'Reprod uced in CIA, “China: A Statistical Compendium,” ER79-10374.

Mgee Bruce Stone, 4 Review of Chinese Agncultural Statistics, Research Report No. 16(Washington, D.C.: International
Food Policy Research Institute, forthcoming), Table 4.

B33) ips o . . . . . P . o
See ibid. The processing loss figure is based on estimates of grain composition in 1977, The 1985 composition

proportions will not be radically different, but the proportion of rice (which is subject to the greatest processing loss)
may decline on the order of 2-3 percent, so the composite processing loss may fall by less than a percent.
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APPENDIX 2

TOWARD A MORE APPROPRIATE METHODOLOGY FOR
PURSUING THE MACROECONOMIC PARTIALS APPROACH:
JUSTIFICATION FOR CHOICE OF METHODOLOGY AND

EVALUATIVE PERIODS

The best method of assessing *he expected
impact of fertilizer applic-.on on grain
output would perhaps be to rompare longi-
tudinal studies for a broad ross sectiun of
representative locations. Unfortunately, this
is notyet possible for China for the 1970s, so
the aggregate record :nust be relied on. It
must also be recogniz ed that large increases
in grain output are not solely the result of
applying more fertilizey, but of applying a
controlled package o1 inputs, including
higher or faster yielding seed varieties;
extensive, intensive, and reliable irrigation;
improved nutrient delivery and pest control;
and often considerably altered field prepara-
tion and management practices.

If all available aggregated information is
dumped into a regression equat‘on, however,
there are immediate a priori expectations of
very strong multicollinearity among “indepen-
dent” variables, Furthermore, data for China
on several of the inputs are unavailable for
many years or are defined inconsistently,
while data for others are difficult to quantify
appropriately. If, in addition, the years are
thrown out in which the best data on
nutrient application or grain output is still
questionable, there must be an expectation
of highly biased coefficients surrounded by
wide confidence intervals.334

It should not, therefore, be quickly
concluded that the kind of simplistic macro-
economic partials approach emploved by
Chao and Stavis?35 is inferior in all cases to
somewhat more complex techniques such
as input-output or multivariate regression
analysis. Chao and Stavis compare increments
in national aggregate fertilizer production
and imports with increases in aggregate
grain output, then calculate “response ratios”
by simple division. This kind of approach
has many biases, risks, and limitations, but
the problems are immediately apparent.
These response ratios are only rough “con-
sistency” coefficients, but even at this level
a number of basic refinements can be
suggested.
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First of all, fertilizer statistics must not
be used in gross weight terms. The nutrient
content of fertilizers produced in the People’s
Republic has varied from around 1 percent
to over 80 percent. The gross weight com-
position among these varicties of fertilizer
shifted drastically between the mid-1960s
and the late 1970s. Its future composition is
problematic principally because of the un-
resolved controversy over small plant pro-
duction.33¢ Therefore the 1985 target for
gross weight output, 80 million metric tons,
is not a useful measure of planned supply
from domestic sources,

With the exception of the 1976-79 period,
for which Chinese production has been
published in terms of nutrient weight, esti-
mates of nutrient supply depend upon (a)
import statistics; (b} estimates of domestic
production in gross weight products; (c)
estimates of the composition of gross weight
output among varieties of fertilizer, which
are approximate at best for most years; {d)
the optimistic assumption that gross weight
produced in each category reached the
expected nutrient weight standard; and (e)
fairly heroic assumptions about the percent-
age of production and imports actually
supplied to agriculture and the percentage
of supply that is applied to foodgrain acreage.
Unfortunately, there are still controversies
over even the appropriate aggregate gross
weight statistics, although the situation is
rapidly improving.337

Itshould be mentioned that two commonly
cited statements by high-ranking Chinese
officials about gross weight production were
rejected in the Stone series for the years
with which they are usually associated
{although they conform well with Stone's
estimates for the respective succeeding years)
since they seem to be inconsistent with the
remaining body of material now available
(see Figure 3).

These difficulties notwithstanding, the
relatively large amount of obtainable infor-
mation on Chinese fertilizer production and
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Figure 3—Domestic chemical fertilizer production, 1957-85;
Chemical fertilizer supplies, 1357-79; and grain
production compared with nitrogen nutrients
absorbed by plants, 1957-85
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the crippling distortions introduced when
gross weight statistics alone are used,
suggests that an effort to estimate the yearly
availability of nutrients is likely to improve
the analysis significantly.

The next observation is that lagged
averages of estimated grain output and
fertilizer supply should be used rather than
single-year comparisons. The most obvious
difficulty with the latter is the impact of
weather fluctuations on grain harvests, which
may dwarf all other effects, The problem ts
particularly acute when the hase and terminal
periods are separated by only a few years as
is the case with Chao's study. Even when
three- or five-year averages are used, the
base and terminal periods selected should
contain similar proportions of favorable.,
average, and poor weather y ears. A prepon-
derance of poor weather years should par-
ticularly be avoided, even when the base
and termindl periods are othenvise compardable,
since in Ching harvest loss in below-"normal”
years vdries more drastically than bumper
crop increments, 338

Also, increases in nutrient production
from year to y ear often vary substantially in
Ching evenwithin five-y ear plans, > so the
tming of application and the actual henefit
to crops of tertilizer production and mports
must he considered. Fven ignoring peculiar
inventory accumulation, over halt of o yedars
fertilizer owtput is not applied before that
years crops are harvested. Furthermore,
there is a strong tendency for the nutrient
base provided by non- nitrogenous fertilizers,
especially phosphates, 1o be fixed by metallic
elements in the soil (especially iron, alumi-
num, magnesium, and calcitmy), This impedes
close contact with the root system and
results in slow absorption and growth re-
sponse 3 Theretore, the maximum inpact
of phosphate and potassic fertlizers 1ay
not occur untit some years after they are
applied. Owing 10 these considerations, a
three- 10 five-year moving average is rec-
ommended with a4 one-year lag between
the grain harvest data and the fertilizer
production and import data,

It may be legitimate 1o ignore non-
nmurogenous applications, and assume that
they are supplied in proportions appropriate
to the actual application level of nitrogenous
fertilizers. This would resolve the prohlem
ol slow and variable absorption rates for
phosphatic and potassic nutrients and would
circumvent the poorer data on varietal com-
position of these fertilizers. The size and
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appropriate interpretation of the consistency
coelficients thus obtained will be different,
of course.

Almost all Chinese soils are deficient in
nitrogen, according to both prewar and
postwar surveys M Only half or less™2 gre
deficient in phosphorus. In general, phos-
phorus-deficient soils are located south of
the Yangtse, but are also found in large
arcas of Inner Mongolian grasslands, the
Fen and Wei River Basins in the northwest,
the sandy and loess hillock areas of woest
Shanxi and north Shaansi, the salinized
lands extending from Yanglinging (Hebei) o
Dezhou (Shandong), in numerous salinized
or alkaline tracts by the Yellow River, and
among yellowtsh red soils in Heilongjiang, >3

But less then 2 percent of tertilizer
tmports have been phosphates,3™ which
suggests that scareity ot this input has not
normally been considered a major constraint,
Ruck phosphorus has been discovered on-
tensively throughoat China, Mines and small
factories for extraction and rudimentan
processing of the ore for tertilizer use have
developed rapidly since the 1950, Large
plants have also been built, producing
higher-nutrient phosphate fertilizers such
as triple superphosphate {containing 45
percent phosphorus) and mived NPK for-
tilizers as well as more standard varietios
suchas calcium superphosphate and calcium
mdaanesium phosphate, which dare also pro-
duced in small plants,

The proportion of small-plaat product in
total output of phosphate fertilizer had
dlready reached 75 percent by 197239510y
the most part the production processes used
inthese small factories are relatively simple,
Oftenthe phosphate rock is simply powdered
for direct application after being mived with
other materials such as organic manure and
ime. I other tactories the ore is heated in
the presence of magnesium (o fabricate
calerim magnesium phosphate, 346 Generally
speaking, small phosphate plants may be set
up quickly 1o respond to demand require-
ments in diverse locations, including those
with little industrial experience.

The Peaple’s Republic has tried to pro-
duce phosphates in specitic ratios to nitro-
genous fertilizers. Nitrogen has often heen
applied locally in excess of the dppropriate
ratios, but, in generdl. national imbalances
have usually been caused by shortages of
nitrogen. Phosphorous production has often
been cut back as aresult ™7 (The opening of
foreign-contracted synthetic ammonia plants



may alter this sit* ation temporarily.)

The propor of lands deficient in
potassium is lower still3*¥ The People's
Republic has depended on organic fertilizers
to supply crop requirements owing to the
high proportion of potassium as well as
nitrogen in, especially, animal manures,
plant residues, and green manure.349 The
high labor requirements and slow growth in
the availability of natural fertilizers have
necessitated a steady increase in the factory
production of potassic fertilizers since the
mid-1960s. They have also caused imports
of fertilizers to become regular since the late
1960s and to grow markedly in 1973 and
1974, But the volumes involved are still
small and manageable compared to nitrogen
deliveries,350

One other problen is that even estimates
of nutrients supplied may incorporate a
distortion. Phosphatic and potassic fertilizers
are noi generally prone o evaporation and
are not cdsily washed from fields with
drainage. 35! But nitrogen, which dominates
both domestic production and imports of
chemical fertilizer in China, 32 has o high
rate of cvaporation and is easily eroded
away by water and wind, especially when
applied by broadeast methods. There scem
to be significant differences in the volatility
of the various nitrogenous fertilizers. One
Chinese study conducted by the Soil and
Fertilizer Research Institute of the Fujian
Provincial Institute of Agricultural Science
indicated that the surface soil evaporation
rate is generally greater than 50 percent for
nitrogenous fertilizers used in China but is
greater than 70 percent for ammonium
bicarbonate and aqueous ammonia produced
in small plants.3>? Western scientists suggest
that even 70 percent may be too low for
small plant products. 3™

Although the figures are rough, discount-
ing 50 percent for nitrogenous fertilizers
from large plants (including imports) and 70
percent for small plant output corrects for
evaporation and leaching in the nitrogen
nutrient series. This series then provides a
general indication of the quantity of nitrogen
nutrients absorbed by crops from year to
year. The results of this exercise have been
graphed in Figure 3 together with grain
production lagged one year and series for
gross weight of domestic fertilizer production
and for production plus imports of all NPK
nutrients. Of course, if the scale in each case
is carefully chosen, any of the series may be
made to appear to conform in a general way

with the grain output series. But with the
exception of the Great Leap Forward period
and its aftermath (including two years of
extremely poor weather), the "N- nutrients
absorbed” line seems to fit the lagged grain
output line particularly well. Both a priori
considerations and the comparison in Figure
3 suggest that the use of some e imated
“nutrients absorbed” series (perhaps merely
nitrogen absorbed from chemical sources)
may be most advisable,

The inclusion of estimates of organic
fertilizer nutrients should also be considered.
The main arguments in favor of including
them are that they still constitute the majority
of nutrients applied and that the quantitics
applied may still be growing, though the
proportion of nutrients they contribute de-
clined substantially in 1949-76 and hegan
falling rapidly in 1977-78.3% The most
powerful argument against inclusion is that
the quality of these statistics is very low, The
quality problems, as well as reasons lor
suspecting both upward and downward biases
in the series available, have been discussed
at length in another work. 3%

Suffice it to say that any investigation
into the statistical bases of organie fertilizer
estimates is likely to suggest that including
them in the present analysis is risky. The
amounts applied over the 1950s are known
only in the broadest sense but are based for
the most part on official Chinese estimates
and parameters. Aggregate figures for the 1960s
and 19705 are apt to be much wedker since
many of the estimates of several of the
organic components must rely on data seg-
ments from the 1950s. Nevertheless, in
rerms of national aggregates, any trends of
increase or decline are likely to be gradual
compared with the trends for chemical
fertilizers. This suggests that, with a few
exceptions, increments of nutrient supply
within periods of moderate length may be
largely of chemical fertilizer, Stone's rough
estimates, which, for lack of better information,
asswme constant utilization rates after 1965,
indicate that the supply of organic manures
changed little between 1971 and 1977 (ex-
cept for 1976 when a drop in the hog
population caused by fodder shortages and
disadvantageous prices may tave caused a
significant decrease of the manure supply) 357
For the present analysis the simplifying
assumption has been made thatincreases in
the availability and progress of storage,
fermentation, and cake manufacture, and in
methods and timing of application have
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been offset by declines in the utilization
rates between the base and final periods.
This assumption allows us to omit an estimate
of natural fertilizer nutrients.

If organic supply estimates are used,
however, some estimate for nutrient loss
before and after field application should be
made. The resultant estimates should then
be averaged for, perhaps, three-year periods
and added to similarly averaged estimates of
nutrients absorbed from chemical sources.
In estimating nutrients absorbed from organic
sources, care should be taken not to confuse
Chinese data on speeds of absorption for
various components with rates (or extents
of absorption by crops, as some have done, 3

Appropriate base and terminal periods for
calculating ¢ consistency coefficient  must
satisfy a number of requirements outlined
above and other a priori considerations. The
process ol appropriate selection severely re-
stricts the choice of periods. The 19505 should
not be used as a base. The propartion of
chemical fertilicers devoted to nongrain crops
was large and variable. Application to grain
crops was skewed toward a few of the most
favorable farmlands, yet application in in-
appropriate proportions and other errors lead-
Ing to waste seetn to have been common, The
1950s are too distant to shed useful light on
the 1979-85 period, particularly as changes in
total nutrient effectiveness in the 1950s and
early 1960s were much more likely 1o be
dominated by changes in the quantities of
natural fertilizer nutrients  absorbed by
crops—quantities for which existing estimates
are poor.

The 1960s also present problems, however,
A base period should not he chosen during
which grain production had not yet recovered
from the massive decline accompanying
and following the Great Leap Forward., Like-
wise, the first phase of the Cultural Revolution
in the latter 1960s should he avoided. Official
grain output figures for 1968 and 1969 were
not released. Western estimates generally
show declines that may have resulted as
much from the particular political difficultics
of the period as from more easily quantifiable
causes. Moreover, estimates of chemical
fertilizer application in even gross weight
terms arc questionable for the 1967-70
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period.

What remains are the periods 1963-66
for fertilizer application, 1964-67 for grain
production, and the early 1970s for both,
The problem with selecting th latter as a
base is that any three-year prriod chosen
will of necessity be close to the terminal
period, raising the expected variance of the
estimated coefficient—a problem exacerbated
by the preponderance of very poor weather
between 1976 and 1978. Any rough attempt
to match weather conditions in base and
terminal periods, then, would push the
latter into the carly 1970s as well.

Fortunately, the 1964-66 and 1965-67
periods cach contain an “average.” “good,”
and "poor” weather year, although it should
be remembered that the weather (11967 was
exceptionally favorable—certainly the hest
in the history of the People’s Repubtic and
one of the most favorable years in twentieth
ceatury China. Among potential terminal
periods, both 1972-74 and 1974-76, like the
base periods, include a good. average, and
poor weather year. The four-year periods
1972-75 and 1973-76 may also be considered
average, as they cach include one good, one
poor, and two average years.

There are several important ways in
which the consistency coefficient estimates
provided in this paper could be improved
should more data become available, Any
difficulties regarding organic manure esti-
mation, especially national averages of
utilization rates, fermentation gains, pre-
dpplication losses, and green manure ane
oil cake output may become less important
in the future if such data are published by
the Chinese. The senes might also be improved
by distributing the data for phosphatic and
potassic nutrients absorbed for each year
over several years and using a two-year
weighted moving average for nitrogen. Finally,
no statistics have heen made available esti-
mating the percentage of fertilizers applied
to foodgrains. This percentage varied sub-
stantially during the 1950s. The estimates
appearing here have assumed that it was 90
percent from the mid-1960s onward. This
assumption is based upon Chao's research,
which concluded that that was the per-
centage for 1965339



FOOTNOTES

Mgee Stone, “A Review of Statistics,” Tables 10-19; and Stone, "A Series of Nutrients.”

Chao, “The Production and Application of Fertilizers”; and Stavis, “China's Ag.cuiture.”.

MGione, “A Series of Nutrients”; and Stone, “A Review of Statistics,” Tables 15 and 16.
337,
Ihid.

M85ee footnote 20 for the locality-specific manifestation of this phenomenon. For the most part, and especially in
China, fluctuations even out over the nation as a whole. with good years for some localities, largely cancelling out
bad years for others so that aggregate output variations are not nearly so drastic. But, particularly when severe
drought strikes north China, "bad” years over extensive areas can result in sharp drops in national output.

""Slon(&. “A Series of Nutrients”; and Stone, "A Review of Statistics,” Tables 15 and 16.

HAlso see Hou Te-pang, “The Application of Phosphate Fertilizer in China,” Shanghat Wen-hur-pao, December 27,
1965; trans. in U.S. Consulate General, Hong Kong, Survey of the Chinese Mainland Press, Supplement No. {48, pp. 18-
21.

m/\ccording 1o a survey of 170 field experiments in 14 provinces heginning 1935, 74 percent were deficient {N.F.
Chang and H.L. Richardson, “Use of Soil Fertilization in China,” Nature, 49 (April 11, 1942). Accordingto Ly Qingguiin
Renmin Ribao [People’s Daily], December 25, 1962, p. 5, 80 percent were deficient (the exact date and nature of this
estimate are unknowr. . and according to prewar estimates cited in M. Lamer, The World Ferulizer Economy (Stanford:
Stanford University Press, 1957, pp. 426-7, 80-96 percent were deficient.

mAccording to Chang and Richardson, " Use of Soil Fertilization. "8 percent were; according to Li. Renmimn Ribao
|Peopic’s Daily], December 25, 1962, p. 5, 50 percentwere; occorditg to the studies cited in Lamer, The World Fertilizer
Economy, 40-55 percent were.

*Hou Te-pang, “The Application of Phosphate,” pp. 20-1

gased on unpublished research findings of H. J. Groen and F. L. Smith appearing in Alva Lewis Erisman, “Chinag:
Agriculture in the 1970s," in U.S. Congress, Joint Economic Committee, China A Reassessment of the Economy
(Washington, D C.: U.S. Government Printing Office, 1975), p. 333.

mS(one. "A Series of Nutrients.”

M anerican Rural Small-Seale 1..dustry Delegation, Rural Smail-Scale Industry in the People's Republic op China
(Berkeley, Cal: University of California Press, 1977), pp. 173-4.

Stone, A Series of Nutrients.” The"proper” application ratio between nitrogen and phosphates was described *for

most Chinese 50il<” as 1.4-2.0:1 0.4n 1960 in I'u-jang Hsuelr-pao [Soil Science], No. 2, 1960, pp. 79-100: cited in Liu,
Chinu’s Fertilizer Sc. . omy. p. 115. When the ratio exceeds 2.5:1.0, yields of almost all types of rice are said to decline.
since domestic production and impeits of aitrogen exceed this ratio, evaporation and leaching may be responsible
for a duration ot the nitrogen constraint.
P The proportion was 12 percent according to Chang and Richardson, “Use of Soil Fertilization™, 15 percent
according to Li, Renmin Ribao, [People’s Daily), December 25, 1962; and 15-24 percent acrording to the studies cited
in Lamer, The World Fertilizer Economy
3 . - .
*See Stone, “A Series of Nutrients.
350 . . s . . .

Groen and Smith in Erisman, "China: Agriculture in the 1970s.
3 -
MHou Te-pang, “The Application of Phosphate.”

Py percent of the chemical fertilizer nutrients pruduced in China in 1979 were nitrogenous (Xinhua, news bulletin,
April 30, 1980; FBIS, PRC, April 30, 1980, p. L2). v'6 percent of chemical fertilizer nutrients imported between 1949
and 1974 were nitrogenous (Groen and Smith in Erisman, "China: Agriculture in the 197057).

siome, “A Series of Nutrients™; see especially, FBIS, PRC, April 30, 1979, pp. L13, Ll4

™ john W. Mellor. International Food Policy Research Institute, conversation, Washington, D.C., June 15, 1979,
stone, "& Review of Statistics.” Table 17.

“*Ihid.

87, . . . .
Ibid.; and Stone, "A Series of Nutrients,”

18 . ) ; . S N R

Specifically, Chao, Agncultural Production, and “The Production and Application of Fertilizers™ which is based on
Agnculrural Production. Also see Stavis' low estimate in “Making Green Revolution,” which follows Chao's methods.
Finally, sce the discussion in Stose, "A Review of Statistics,” Table 17.

*¥¢hao, Agricultural Production, p. 160.
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