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INNOVATION DISSEMINATION AND THE MARKET IMPACTS OF DROUGHT-TOLERANT GENETICALLY MODIFIED RICE
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Recently, researchers announced the development of a genetically modified (GM) rice variety that has tolerance to drought, cold temperatures, and soils with high salinity levels (Science, November 26, 2002). Widespread adoption of this rice variety could have dramatic impacts on the global food balance by bringing marginal lands in to production and increasing productivity in rain-fed rice cropping systems.  Because most rice is grown and consumed in developing countries, the greatest benefits of adoption are likely to occur in the developing nations. However, affordable access to the technology will depend, in large part, on whether the innovation is patented and commercialized as proprietary knowledge or allowed to enter the public domain. Therefore, the market impacts of commercialization of drought-tolerant GM rice will depend on the path, public or private, used to disseminate the innovation.

  

The objective of this research is to analyze the effects of drought-tolerant (DT) rice adoption on global rice production, consumption, trade volumes, and rice prices under the two approaches to dissemination of this innovation. The impacts of adoption are measured by simulating the Arkansas Global Rice Model (AGRM) given assumptions regarding DT rice adoption location, adoption percentage, productivity increases, and fees for the technology. The AGRM is a multi-market, partial-equilibrium agricultural policy analysis model that is capable of providing 10-year projections for rice supply and utilization, trade, and world prices in 28 major rice-producing or rice-trading countries. The model is used to generate annual baseline projections that can be used as a point of reference for policy analysis. When the model is used to simulate global rice markets under policy or technology assumptions that differ from the baseline, the deviations of the new equilibrium from the baseline projections provide a measure of the effects of the policy and technology change. 

Analysis of agricultural technology dissemination and adoption is important because food availability is a major determinant of welfare in many countries. Rice is a staple food for more than half of the world’s population, and most of the world’s major rice importers are low and middle-income countries. Producers in these nations have limited resources to purchase and apply modern technologies and seed varieties. Yet, the potential supply impacts of DT rice and other GM rice varieties that will be developed in the years to come may be as significant as the adoption of high-yielding hybrid varieties was during the “Green Revolution” of the 1960s. 

Technology for high-yielding hybrids has been widely disseminated in the public domain, and many governments and international organizations have facilitated research and development of varieties that are suited for particular regions of the world. GM crop varieties, on the other hand, have been largely developed and marketed by private firms. Although adoption of GM crops faces issues of acceptability on several levels, the fact that adoption is most prevalent in developed countries is also a function of the technology fees and protection of intellectual property that is crucial to the dissemination by private companies. If DT rice is patented and protected, it is likely that it may be many years before these varieties would reach producers in poorer countries.

The AGRM does not explicitly model technology adoption, but parameters that capture technology are included in yield and area projections. Based on the observations above, we assume that DT rice will be adopted first in developed countries when it is patented and protected by private companies. We simulate the AGRM using three different assumptions regarding productivity growth (high, medium, low), the percentage of area sown to DT rice (high, low), and the technology fee charged. In a second set of simulations, we assume that DT rice technology is allowed to enter the public domain. Consequently, the technology is available for adoption in both developed and developing countries at a lower cost. We also simulate the model under various productivity growth and adoption rate assumptions. The results of this study provide insights into the potential impact of DT rice on world rice markets, as well as the cost (in terms of higher prices and foregone production and consumption) of disseminating this technology via private companies with patent protection. 

