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ABSTRACT 

THE ECONOMIC IMPACT OF GENETICALLY MODIFIED (GM) CROPS 
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Prof. IF. Kirsten 

Dr. D. E. Schimmel pfennig 

Agricultural biotechnology is not a new phenomenon. Man has been manipulating 

living organisms to solve problems and improve his way of living for millennia. 

Genetic engineering in agricultural biotechnology however brought a whole new 

dimension to the development of products and operations. It is these transgenic 

techniques and the crops they make possible that caused an international outcry 

amongst certain consumers and advocacy groups. Different groups support and 

oppose genetically modified crops for different reasons and are motivated by and 

acting according to different perceptions and ideologies. 

South Africa has for approximately 25 years been involved with biotechnology 

research and development through governmental, parastatal and academic institutions. 

Due to this strong scienti fic background, role-players were able to competently and 

efficiently develop and implement regulatory guidelines when the biosafety process 

was kick-started in 1989. South Africa cUlTently has a well-established and accredited 

regulatory system and is in a position to make infonned decisions regarding 

genetically modified crops and their uses. 

Agricultural biotechnology is the most rapidly adopted agricultural technology in 

history and it is said that the impressive adoption rates of these crops are evidence of 
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their perceived value to fanners. In the 2002/2003 cotton production season an 

estimated 82% of cotton seed sold in South Africa were genetically modified. Insect 

resistant yellow and white maize covered approximately 197 000 and 55 000 hectares 

respectively during that season. 

South African large-scale cotton fanners, for whom cotton production is usually not 

the dominant fanning activity, indicated better crop and risk management, pesticide 

saving and peace of mind as the main benefits. Small-scale resource poor cotton 

fanners in comparison indicated higher yield and saving on insecticides as the major 

benefits. Large-scale commercia l yellow maize fanners indicated higher yields, better 

pest control, easier crop management and peace of mind as the main benefits, while 

small-scale fanners who depend on their harvest for food security, indicated higher 

yield and better quality as the major benefits. Jt is thus clear that different benefits 

appeal to different fanner groups and these benefits are the reasons why fanners adopt 

the new technology. 

The direct costs and benefits associated with Bt crop adoption, as indicated by small­

and large-scale maize and cotton fanners, were quantified and expressed in monetary 

terms. For both large-and small-scale cotton farmers as well as large-scale maize 

fanners, the increased seed cost (higher seed cost and 1 or an additional technology 

fee) were partly offset by a decrease in the need for chemical pesticide application, 

but mainly by a significant increase in yield due to better pest control. Bt adopting 

large-scale irrigation famlers enjoyed an 18 .5% yield increase on average and large­

scale dryland fanners a 13.8% yield increase. The impressive 46% yield increase of 

small-scale dryland famlers can partly be explained by the ineffective pesticide 

application practices of these small-scale faI1l1erS on their conventional cotton. 

Commercial yellow maize fanners who adopted Bt maize enjoyed yield increases of 

between 7 and 12 percent and 7 and II percent under irrigation and dryland 

conditions respectively. Bt adopting cotton and maize fanners enjoyed a higher 

income per hectare than fanners producing conventional varieties. Early indications 

suggest that small-scale maize farmers are also able to benefit from Bt teclmology -

predominantly through an increased yield. 
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The additional economic rent, income or increase in welfare created by the 

introduction of Bt cotton in South Africa is di stributed between four major ro le­

players: The innovator or biotech company, the germplasm or seed supplier, the 

famler as cotton producer and the cotton gins as primary consumer of seed cotton. 

Despite facing two monopolists and a dormant monopsonist, cotton fanners receive 

the lion's share of the additional income created through the introduction of the new 

technology. 
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