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Abstract

The High β -Carotene Maize (HBCM) Initiative is an international collaboration committed to providing an agricultural solution to the problem of vitamin A deficiency (VAD) in Sub-Saharan Africa. An interdisciplinary team of plant scientists and human nutritionists is developing bio-fortified varieties of maize, a commonly consumed staple food. Maize is being bred through conventional or transgenic means to contain increased amounts of beta-carotene, a vitamin A precursor. The expected result will be a low-cost, sustainable food intervention that can be grown and consumed by vulnerable populations with limited access to formal food distribution or health care systems. 

This study provides a pilot assessment of the extent to which maize biofortification, which is known to be scientifically feasible, is a cost-effective technology for reducing vitamin A deficiency and complements current work on the HBCM Initiative. The analysis provides an economic evaluation of the benefits and costs of introducing maize varieties that have enhanced β-carotene levels in an at-risk area in Africa.
The methods used in this pilot assessment of maize biofortification integrate the technical and scientific information on biofortification with specific information on the public health, consumption, agricultural production, and distribution systems of the pilot area. The analysis is “ex-ante” in the sense that the project findings are based on simulations that make use of consumption and production data from recent surveys, results from the HBCM Initiative, and in-country expertise, and assess the impact of biofortification without specific introduction of product. Because significant interdependencies among food, nutrition and agricultural systems exist, an integrative and interdisciplinary approach is needed to effectively analyze projected positive and sustainable public health outcomes.  

The estimates of benefits of maize biofortification consider the reduction of direct costs of illness and disability. Health costs are quantified by using the disability-adjusted life years (DALYs) approach (Stein et al. 2005). In order to assess disease incidence and risk, the study makes use of available national survey data on the prevalence and numbers of cases of vitamin A deficiency and xerophthalmia among preschool-aged children, information on dietary intakes of vitamin A and farming practices from secondary surveys and additional information from pilot surveys, field work, and local and scientific experts.
We chose South Africa as the site for our study because of relatively high levels of VAD, reliance on maize as a staple food in the diet, especially of poor and rural poor, and because of the availability of national survey data regarding the prevalence of vitamin A deficiency and xerophthalmia among preschool-aged children, the most vulnerable group (see the National Food Consumption Survey, 1999 (Labadarios et al. 2002) and, a national survey of children aged 6-71 months in South Africa, reporting on their anthropometric, vitamin A, iron and immunization coverage status, (SAVACG 1995)). 

With many competing agendas vying for scarce resources both in national governments and international agencies, the resources that will be allocated to support delivery of this technology will depend significantly on results of cost-benefit analyses such as ours and making these results available to decision makers. 

