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While transgenic varieties have made inroads into several different crops in the developed world, particularly in the USA, farm-level use in developing countries remains limited. Only Argentina, China and South Africa have significant acreage under transgenic varieties. Most of this relates to Monsanto’s Bt Cotton, a variety that produces a naturally occurring pesticide, thereby providing scope for significant reductions in pesticide use and resultant benefits to farm profitability as well as the environment and farmer health.

As various other developing countries contemplate the introduction of genetically modified crops with the background charged with fears about possible ecological repercussions and multinational rent-extraction, the value of farm-level evidence regarding claims about the benefits of this technology can be substantial. Such evidence is scarce due to the limited farm-level application of the technology and the early stage of diffusion. However, in a recent article, Huang et. al. (2002) report an interesting empirical finding. Apart from finding that Bt cotton variety use leads to a significant reduction in pesticide use (which is not that surprising) at the farm level, they also find that the propensity of farmers to over-apply pesticides relative to the optimal rate is less under the transgenic technology. In other words, Bt cotton adoption results not only in a reduction in the optimal amount of pesticide use, but also in a reduction in the inefficiency of farmers relative to the corresponding optimal amount. 

It appears worth confirming if this finding holds true in other countries as well, and this is attempted in this paper using a dataset of 91 cotton farmers in the KwaZulu-Natal region of South Africa for the 1999 season. As in the work by Huang et. al. (2002), we adopt a damage-control pesticide productivity framework to model the situation. In contrast to their work, however, we (i) treat adoption of Bt Cotton variety as an endogenous variable, and account for such endogeneity in the estimation framework, and (ii) Allow the transgenic and non-transgenic technology specifications to vary not just on the basis of pesticide productivity, but more generally. Thus, confirming or refuting the overuse finding for the South African case is our main focus. However, we are also interested in finding out the extent to which adoption can be considered endogenous in this situation. This is interesting because Huang, et. al note for the Chinese case that adoption was largely exogenous, being dictated by the Chinese government policy regarding GMO commercialisation. There is some reason to believe this may also be the case in South Africa, where the seed distribution company is playing a large role in determining adoption, rather than a situation where farmers make adoption decisions based upon optimisation crietria or socio-economic characteristics. We are also in determining whether Bt Cotton technology can be said to differ from non Bt technology solely on the basis of pesticide productivity.

