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ABSTRACT

INSTITUTION, TECHNOLOGY AND
AGRICULTURAL DEVELOPMENT
IN CHINA

‘The papers cellected in this book represent the
author’s attempt to apply the modern econc-
mic approach to analyzing development issues in
Chinese agriculture with special attention direct-
ed to the issues of institutions and technology.
Econhomics is a science of human behavior.
The main feature of the modern economic ap-
proach is the assumption of rationality. The defi-
nition of rationality is as follows: when faced with
several options, a decision-maker chooses the one
which gives him /her the largest satisfaction.
The options available to a decision-maker are
conditional on the cons#raints he / she faces—re-
sources, institutions, technelogy, and so on.
Of ceurse, human behavier may vary in different
economies. However, the difference arises not
from the difference in the “rationality” on the
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part of the decision-maker but from the difference
in his / her available choice sets. As a research
method, the moderneconomic approach should be
applicable to the studies of the Chinese economy.

Modern economic theories, however, are
mostly formulated by economists in the West
with a view to understanding their own economic
issugs. In their research, most economists un-
avoidably assume the Western market institutions
as the given comnditions for their research. Be-
cause of the difference in the institutional struc-
ture, the conclusions from their research may
not be applicable to the Chinese economy. For
the purpose of understanding the issues confront-
ing China’s economic development, it is desirable
to incorporate the peculiar Chinese institutions in
building the theories. The papers in this book
represent such an attempt.

The process of economic development is
characterized by institutional as well as technol-
;ogical change. The attempts to apply systema-
tically the modern economic approach to the
evoltion of institutions and technology did not



start until the 1960s. The papers in this book
also propose to make a contribution to this new
area of economics.

Except for the last one, all the papers col-
lected in this book have been published or have
been accepted for publication by various West-
ern economic journals. The first five papers
attempt to explain the reasons for China’s farming
institutional changes and the effect of different
farming institutions on agricultural development,.
The succeeding four papers analyze agricultural
technological choice, innovation, and diffusion
in the socialist period. The last paper attempts
to provide an explanation for the puzzle: why
does China, a country which had an early lead
in science and technology in premodern times
lag so much behind in modern times ? The main
contents of the papers are as follows:

1. Collectivization and China’s Agricultural
Crisis in 1959—1961.

The conventional explanations for the 1959
~—1961 agricultural crisis, which resuited in 30-
million odd deaths, have been the three succes-



sive years of bad weather, bad policies, bad man-
agement in the collectives and incentive problems
due to the unwieldy size of collectives. These
explanations, however, are found to be inconsist-
ent with the available empirical evidence. In
this paper, a game theory hypotheésis is proposed
as the main cause of this catastrophe. -I argue
that, because of the difficulty in supervising agri-
cultural work, the success of an agricultural col-
lective depends on a self-enfercing contract wh
ereby each one in the collective undertakes to dis-
cipline oneself. A self-enforcing contract, how-
ever, can be sustained only ia a repeated game.
In the fall of 1958, the right to withdraw from a
collective was deprived. The nature of the col-
lectivization thus changed from a repeated game
to a.one-shot game. As a result, the self-enforc-
ing contract could not be sustained and agricul-
tural productivity cellapsed. The empirical ev-
idence is consistent with this hypothesis. This
paper was published in Journal of Political Econ-
omy, Volume 98, No. 6 (December 1990).

2. The Household Responsibility System in



Chisa’s Agricultural Reform: A Theoretical and
Empirical Stody.

‘The emergence and eventual prevalence of
the household respensibility system, which re-
places the production team system as the unit
of production and accounting, has brought about
dramatic changes in China’s rural area since 1979.
In order to investigate the causes of the shift from
the production team system to the household re-
sponsibility system in China’s rural areas, a model
of a production team with a work point system
as its compensation scheme is constructed in the
paper. The supervision and cost of supervision
are formally incorporated in the model. The in-
centive to work in a production team is found
to be a function of the degree of supervision ex-
erted by the team management. - . As it is too cost-
ly to provide close supervision in agricultural
production, and supervision is therefore lax, the
incentive to work is thus low in a productien
team. On the other hand, the difficulty of me-
tering effort is overcome in the household res-
- ponsibility system because each worker becomes



¢ residual claimant, and as a result, no meter-
ing is required. Three hypotheses are drawn from
the above theoretical model and tested with the
empirical data before and after the institutional
reform in China. The results are consistent with
the implications of the model., This paper was
published in Economic Development and Cultural
Change, Volume 36, No. 4 (Supplement, April
1988).

3. Rural Reforms and Agricultural Growth in
China.

This 'paper employs proviuce-level panel
data to assess the contributions of household
responsibility system reform, price adjustements,
and other reforms to China’s agricultural growth
in the reform period. The findings indicate that
the dominate source of output growth during the
19781984 period was the change from the pro-
duction team systm to the household resporsibi-
lity system. It is also found that change in the
Crop patterr{ away {rom grain to nongrain crops
had a positive impact and that the decline in crop-
ping intensity had a negative impact on growth.



However, both effects were very small in magni-
tude. The results also suggest that the changes
in state procurement prices and market prices
had a significant impact on output growth, pro-
bably through their influence on application levels
of input, cropping intensity, and / or croppat-
tern. However, not all the increase in input use
during 1978-—1984 could be attributed to the rise
in state procurement prices; part of them came
from improvements in input availabilities . This
study also attempts to account for the slowdown
. in output growth after 1984. In addition to the
- fact that the effect of the houschold responsibility
system reform had dwindled by 1984, the evidence
suggests that the rapid exodus of the labor force
from the cropping sector-and the sharp decline
in the growth rate of fertilizer vsage were respon-
sible for the stagnation and the sharp reduction in
state procurement prices was probably the reason
for both trends. This paper will be published in
American Economsic Review, Volume 82, No. 1
(March 1992),



4. The Determinant of Farm Investment and
Residential Construction in Post-Reform - China,

The paper describes the patterns of farm ex-
penditures on productive assets, durable consum-
er goods and housing in four study areas in
China. While the houschold responsibility sys-
tem has stimulated production incentives, it is
argued that concerns regarding the stability of
the land tenure system introduced during the re-
form, extremely small farm sizes, and credit in-
adequacies hinder farm investment, and may have
caused a preference for investing in non-produc-
tive assets and in non-agricultural activities.
Such arguments have been advanced quite fre-
quently by observers of China’s agriculture, but
there has been a paucity of empirical research to
assess their validity and importance. A model
of household production and investment- deci-
sions which underlies the empirical work is pre-
sented. Analyses show that the extremely small
size of farms in some areas could become a factor
hindering investment and productivity, as the in-
divisibility of capital introduces increasing returns



to scale. Regressions analyzing capital accumu-
lation, however, indicate that capital /land ra-
tios do not increase with farm size even in the are-
as where returns to scale are increasing. The
shortage in variable input causes a depressed de-
mand for farm investment, and hence the derived
demand for investment credit is low. Institutional
credit is a binding constraint on farm investment
only in one study area where input supplies were
~abundant. Insecurity of land tenure does not ap-
pear to have been a significant factor affecting in-
vestment before 1989. However, as current land
contracts were awarded for 15 years, investment
in the years past the mid-point cf the contract
maturity may be more sensitive to perceptions
regarding land reallocation. Since the small farm
size, formal credit supply, and the land tenure in-
| “security are not hindrances for the farm invest-
" ment, they are not the cause for the surge in the
residential investment in rural China.
5. The Household Responsibility System Re-
form and the Adoption of Hybrid Rice in China,
The paper studies the diffusion of hybrid



rice before and after the recent institutional
change from the collective team system to the
household-based farming system in rural China. A
simple model which treats the adoption of hybrid
rice as a portfolio selection problem is presented.
The model is then tested against county-level tem-
poral series of data collected from Hunan pro-
vince. The empirical evidence suggests that the
diffusion of hybrid rice in the collective system was
mainly a function of past experience, and that
profitability did not seem to be a major concern
in the adoption decision. This deviation from
economic rationality probably reflects the degree
of government intervention in the promotion of
hybrid rice during the collective period. As is
expected, the trapsition from the collective system
to the household responsibility system has result-
ed in a significant structurai change in adoption
behavior. Unlike decision-makers in the col-
lective system, farmers in the houschold respon-
sibility system respond to the adoption problem
in a way consistent with the predictions of the
theoretical model. This implies that under the



household responsibility system profMability is
the major factor explaining the difference in the
adoption rate across regions -and over time.
Therefore, the transition to the-household system
will contribute: to the diffusion of technology.
However, this transition has also resulted in a2 do-
wnward shift in the intercept of the adoption func-
tion. If this negative effect is the result of dis-
ruption of the original extension network, the
government should take measures to restore the
function of the original setwork in the interests
of efficiency of resource allocation and social wel-
fare. This paper will be published in Economic
Development and Cultural Change.

6. Prohibition of Factor Market Exchanges
and Technological Choice in Chinese Agriculture.

Technological change is among the most
important factors underlying the growth of agri-
cultural productivity. It has been the hypothesis
l‘dvaﬂcéd'by Hicks, Hayami, Ruttan, and Bins-
wanger that farmers in a market economy will
be induced by changes in: factor prices to search
for technologioal alternatives to substitute for



