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Over the last several decades, changes to production technologies have significantly increased output from the primary sector. Twentieth-century agronomic research increased production of staple crops, such as barley, wheat, corn, and rice (Abeledo et al., 2002; Duvick et al., 2004; Evenson and Gollin, 2003; Traxler et al., 1995), and those increases have had economic impacts on the agriculture sector (Evenson and Gollin, 2003). The impacts of genetic engineering in particular have received much attention (Fernandez-Cornejo and McBride, 2002; Marra et al., 2002; Moschini et al., 2000; Qaim and Traxler, 2005; Shoemaker et al., 2001; Stone et al., 2002). The research suggests that biotechnology can affect two different dimensions of production: product quality and production practices (Caswell et al., 1998; Shoemaker et al., 2001). Such changes may lead to a competitive advantage for adopters (Porter, 1991), and can affect the configuration of input factors (Barney, 1986) and/or the activity structure of production (Porter, 1991).
The present research estimated the economic impact on New Zealand’s primary sector of four biotechnologies that have been commercialized since about 1980. Agriculture and forestry contribute 16 per cent of New Zealand GDP and 64 per cent of merchandise exports (Ministry of Agriculture and Forestry (MAF), 2004c), making the primary sector economically important to the country. To estimate the impact of biotechnology, information from interviews with key informants in the biotechnology and primary sectors was incorporated into a cost-benefit analysis. Through the interviews, the research was able to identify virtually all innovations that have commercial importance to New Zealand and rely on these biotechnologies. Using primary and secondary data sources, the analysis estimated the direct economic value of each innovation to each subsector of the primary sector.

The total estimated net benefit of these innovations to the primary sector was $266 million per year, assuming constant prices. Clonal propagation/cell manipulation represented the largest contributor, by virtue of its widespread and relatively long-term use. Biocontrol agents and enzyme manipulations had smaller economic impacts. The least-commercialized biotechnology was marker-assisted selection, contributing less than one million dollars. Impacts were spread unevenly through the primary sector and across biotechnologies. For example, the dairy industry benefited greatly, while the seafood industry showed no impact.

By choosing four specific biotechnologies and assessing only commercialized innovations, this research makes two contributions to previous studies. The first contribution is to calculate actual realized benefits, rather than to estimate potential future benefits. Secondly, the focus on commercially accepted technologies avoided potential issues of public perceptions and foreign market access. This research thus provides a baseline estimate of the contribution of specific biotechnologies to New Zealand’s primary sector, which may be useful for future comparisons.

JEL classifications: O30, Q16

Keywords: biotechnology, cost-benefit analysis, New Zealand, primary production

































