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ABSTRACT

This dissertation is comprised of three essays that generate methods to measure
the ex-ante economic impacts of agriculture technology innovations. The first essay
entitled “Valuing Intellectual Property Rights in an Imperfectly Competitive Market: A
Biopharming Application” presents a method for valuing the intellectual property rights
(IPRs) for an innovation that lowers product production costs below those associated with
the patented process of a monopolist. The application to Glucocerebrosidase enzyme
from transgenic tobacco suggests an intellectual property rights (IPRs) value of about
$1.75 billion. Despite the innovator’s market power, significant surplus gains also accrue
to consumers. Further, U.S. antitrust laws that prohibit IPRs acquisition by the current
monopolist increase consumer welfare by almost 50 percent.

The second essay entitled “Ex-Ante Analysis of the Benefits of Transgenic
Drought Tolerance Research on Cereal Crops in Low-Income Countries” develops a
framework to examine the ex-ante benefits of transgenic research on drought in eight
low-income countries, including the benefits to producers and consumers from farm
income stabilization and the potential magnitude of private sector profits from IPRs. The
framework employs country-specific agroecological-drought risk zones and considers
both yield increases and yield variance reductions when estimating producer and
consumer benefits from research. Benefits from yield variance reductions are shown to be

an important component of aggregate drought research benefits, representing 40 percent



of total benefits across the eight countries. Further, estimated annual private sector
benefits of $US 178 million suggest that significant incentives exist for private sector
participation in transgenic drought tolerance research.

The third essay entitled “Ex-Ante Evaluation of Alternative Strategies to Increase
the Stability of Cropping Systems in Eastern and Central Africa” examines the ex-ante
economic impact of transgenic drought resistance maize breeding and of conventional
maize, millet and sorghum drought resistance breeding in Kenya, Uganda, and the
Ambhara region in Ethiopia. An expected utility framework is combined with a partial
equilibrium model and a spatial drought risk zonation scheme to estimate benefits from
mean yield increases and yield variance reductions at the market level as well as at the
household level for maize, millet and sorghum producers in the administrative regions of
each country. Results suggest that annual ex-ante benefits of $87 million, $6.8 million
and $4.8 million can be generated from public sector conventional breeding research on
maize, sorghum and millet, respectively. Private sector transgenic drought tolerance
research may also generate substantial benefits of $97 million for maize producers and
consumers, particularly through the reduction of yield variance arising from drought, and

an additional $21 million as profits from intellectual property rights protection.
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