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Bt cotton is currently the only agricultural biotechnology product that is used on a large scale in China. The Bt cotton area in North East China has experienced unprecedented growth since these varieties were first approved for commercial use in 1997. To date the adoption of Bt varieties has nearly reached 100% in the Yellow River Plain cotton area. Previous studies assessing the benefits ofoof of Bt cotton were optimistic as regards the technology’s potential to solve pest problems and raise the income of Chinese farmers. 

The main difficulty with these empirically based impact assessments is the lack of a baseline survey prior to technology introduction and the insufficient definition of a counterfactual scenario.  Furthermore, in order to capture long-term effects such as pest resistance to Bt it is necessary to take scale and duration of Bt cotton application, the prevailing cropping system and farmers other pest control methods into account.

In the context of economic production theory, Bt varieties are damage control agents that can substitute chemical pesticides and increase cotton productivity through improved control of cotton bollworm, the main target pest in Northern China. To realistically assess the impact of Bt cotton on farmers’ income in the short and the long run requires a bio-economic modelling approach. 

In this paper the outline of a bio-economic model is presented which integrates biological sub models for bollworm population changes and pest-plant-interaction in the context of a damage abatement function. The abatement function is based on field data that include the actual toxin level in the plants. Hence, differently from previous studies, the parameter Bt can be treated as continuous variable. The damage function is based on existing cotton-pest interaction models and calibrated with data from a biological experiment that was conducted at the study site. The damage sub model simulates the potential resistance build-up of target pests and models the stochastic nature of pests and control effectiveness. Resistance management strategies designed to delay the build-up of bollworm resistance against Bt toxins can be included in the model.

Data were collected during 2002 from a total of 150 household in five villages in Shandong Province. To achieve the highest possible accuracy of information, plot-level season-long monitoring of all cotton production inputs was conducted.

Overall this modelling approach aims at contributing to advance the methodology of economic impact assessment of biotechnology application in agriculture with special reference to developing countries. 

