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ABSTRACT

This study aims to analyze the impacts of component factors to gross agricultural growth
and production efficiency of staple crops and individual farms in China; identify
countermeasures to improve agricultural productivity, with sufficient, safe supply of
agro-products; rational, efficient and proper application of production factors, and
sustainable, friendly effects to the environment.

In Section 1, Chapter 1 introduces the background and objectives. The main points
include the importance of identifying major factors contributing to China’s agricultural
growth in latest decades; significance of improving efficiency of agricultural production, in
terms of sufficient and safe supply of agricultural products, due to the largest population and
limited farmland, water, etc; the urgency of studying farmers” application of fertilizer and
pesticides, in the dual impacts of agricultural chemicals on both supported agro-growth and
menacing environmental and food safety simultaneously.

Being the principal part of this thesis, Section 2 is composed by series empirical analyses.
Chapter 2 conducts a factor analysis of Chinese agriculture development in 1983-2006, from
the perspectives of inputs change, institutional transition and technological progress. The
result of C-D production function shows that increasing inputs of chemical fertilizer is the
most important factor, following by technical progress, increased fixed assets, fiscal supports
and transfer of agro-labors. In Chapter 3 and 4, production efficiency of wheat and corn in
Hebei Province are measured, through an input-oriented DEA model with the assumption of
Variable Return to Scale (VRS). Within the sampled counties, most of the farms are measured
as in the status of increasing returns to scale. Outputs slacks show that comparing with
technological adjustment, much margins lie in the socio-economic optimization. Meanwhile,
different form liquid inputs, larger slacks exist amongst inputs connecting with agricultural
infrastructure. Furthermore, Crosstabs Analysis confirms the significantly relating returns to
scale of wheat and corn; as well as technical efficiencies and relating returns to scale within
both wheat and corn; corn is more efficient than wheat production, while enlarging the
farming scales is more important to the wheat. Using the similar DEA models, Chapter 5
develops a framework on agricultural production efficiency of individual farms. The data
source is a survey to 99 household farms of Hebei province, conducted by the authors.
Similarly, most of the inefficient farms can improve efficiency through enlarging their farming
scales; ratios of net profit has a larger average slack to be increased than the absolute value;
irrigation costs can be saved with the largest margin; large slacks exist in fertilizer and
pesticides. The empirical analyses in the second stage indicate that reducing the numbers of
agro-labor improve production efficiency; the public services do not improve the efficiencies,

unless conducted together with farms’ efficient access to the credit. In succession, Chapter 6



and 7 study farmers’ behaviors and perceptions on applying agro-chemicals, including the
total amounts, main components, possible consequences of over application, based on
another survey of 560 household farms in six provincial regions of eastern China. Through
the adoption of multivariate and binary logistic regression models, these two chapters
identify the significance of enlarging farming scales, increasing farmer’s migrant employment
and incomes, in terms of their appropriate behaviors and perceptions on using
agro-chemicals.

As the last section, in light of the proceeding findings and reviews of current status and
prior literature, Chapter 8 raises comprehensive policy recommendations, concerning
enlarging the farming scales, improving the contribution of agro-technology, promoting
migrant employment of rural labors, channeling more funds to agriculture, increasing the
value-added of agro-products, and strengthening public education and management on safe

agro-production.
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