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Abstract

The depletion of groundwater and difficulty in irrigation are the main factors in restricting
the sustainable development in agriculture in North China plain. It also causes for concern of
the government and farmers. The aim of this paper is to find the deep economic, institutional ,
organizational and farmer behavioral issues behind the agricultural technology in control of
excessive extraction of groundwater in North China plain. The research is conducted mainly
from irrigation technology and institutions, adjustment of agricultural planting structure and
pricing of irrigation groundwater. Based on first—~hand data information, by using a
combination of statistical analysis, micro—economic analysis, econometric analysis and
experimental economic method, four aspects are studied in the part of irrigation technology
and institutions: irrigation technology choices of farmers, organizational innovation of
farmer’ s collective action in the operation and maintenance of modern water—saving irrigation
technology, cost—sharing mechanism between farmers and government in the construction of
modern irrigation technology, farmer’s technology choice for drought-resistant wheat variety
and the irrigation behavior of farmers; Two aspects are studied in the part of adjustment of
agricultural planting structure: fallow system of winter wheat in North China plain and the
prospect of changing to rain—fed agriculture from irrigation. The part of pricing irrigation water
is aimed to explore the proper pricing method on both fairness and efficiency standards. The
results show that: resource scarcity has induced farmers to choose modern irrigation
technology, but it is still in the early stage of technology diffusion. Exploring the farmer’ s
collective action in the community level is the organizational and institutional choices to
resolve the conflicts between the minimum size requirement of modern irrigation technology
and the small-scale and fragmentation of land. It is feasible to promote sprinkler irrigation and
drip irrigation in North China plain, but the costs should be shared between farmers and the

government and the government has to take the greater part. The drought-resistant wheat
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variety is popular in the sample area and its adoption rate is high, but its effect on irrigation
eroundwater conservation is not so good and is affected by the farmer’s irrigation behavior. In
order to ensure food security and sustainable use of resources, it is better to take turns lying
the land fallow, systematically leaving a portion of land fallow and let the land in short fallow;
the land fallow system should be arranged according to the differences in resource endowments
between regions. The winter wheat fallow system and the development of dry—farming can be
taken into account at the same time; the mechanism of price and production support can be
used to promote the development of rain—fed agriculture. The pricing mechanism of “quota
and fare increases” for irrigation groundwater can promote water conservation behavior of
farmers; it can assure a smooth agricultural production without excessive negative impact on
farm income.

Key words: Groundwater overdraft; Sustainable development in agriculture; Irrigation
technology and institutions; Farmer’ s behavior; Plant structure; Pricing of irrigation

groundwater; North China plain
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