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Objective 

It is the intention of this unit to synthesize the arguments 
made regarding the response of society to agricultural 
biotechnology. The potential impacts of the technology on 
developing countries of African and the possible means of 
harnessing the potential benefits while at the same time 
conscious of  the roles of regulation to avoid untoward 
consequences are highlighted.  

Unit 5: Dealing with public response to  

Biotech in the context of African Agriculture 
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Introduction  
• According to  former secretary of USDA, 

technology will improve the quality of life by 
developing new uses and new markets for farm 
products, improve farm efficiency , and 
strengthen farm profitability.  

– Will developing countries especially those where 
poverty and malnutrition are common resist 
biotechnology as a panacea to poverty alleviation 
and food security? 

– Will hungry Africans refuse food because it was 
produced using technologies their parents did not 
know? 
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Introduction contd. 

• By 2020, when there will be an extra 2 billion people to 
feed, biotechnology is going to be an essential partner 
if crop yield ceilings are to be raised. 

• If crops are to be grown without excessive reliance on 
pesticides. 

• And if farmers on marginal land are to be provided with 
crops that are resistant to drought and salinity. 

• And crops that can make more efficient use of nitrogen 
and other nutrients bare to be grown. 
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Introduction contd. 
• Recombinant DNA techniques constitute 

powerful and safe means for the modification 
of organisms and can contribute  substantially 
to improved agriculture, health & 
environment.  

• Responsible genetic modification is neither 
new nor dangerous. 

• Does not pose new or heightened risks in 
relation to conventional approaches.     
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Introduction contd. 

• It is believed that judicious deployment of GE 
can address environmental issues, hunger and 
poverty in developing countries by improving 
productivity and nutritional security.    

• However, R&D on GM will be based on sound 
principles of bioethics, biosafety, biodiversity 
conservation and bio-partnership. 
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Introduction contd. 

• There is an undeniable danger that unexpected 
negative effects might come with new technologies. 

• Public opposition to the technology in developing 
countries is as results of concerns  about the 
perceived potential negative effects of genetic 
engineering technology.  

•  Apprehensions also follow the capacity of regulators 
to ensure proper implementation of biosafety 
guidelines. 
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Introduction contd. 

• There are criticisms about lack of transparency 
in risk assessment and product approval 
procedures.  

• Over all, public opinions regarding any new 
innovations are usually multifaceted.  

• They relate to peoples world views, emotions, 
fears, values of integrity, individual cost/ 
benefits and perceived environmental, health 
and socio-economic risks.   
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Expediency of Adoption 

• Sub-Saharan Africa agriculture is in a sorry state. 
With most countries unable to feed their population. 

• Yet agriculture contributes 35% of the continents 
gross domestic product (GDP). 

• It also accounts for 70% of her labour force. 

• Considered a catalyst in her over all economic 
development. 

• In spite of these, nearly one third of African countries 
are faced with chronic malnutrition: imports 25% of 
her food needs (Paarlberg, 2008) 
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External Factors Impeding Adoption 

• Biotechnology must be adopted from the advanced 
countries with the technical know-how, regulatory 
frame work and economic means.  

• The low level of adoption is being attributed to 
opposition led by Europeans and European funded 
Non Governmental Organizations (NGOs) 

– Trade relationship (import / export related controls) 

– Grant in aid 

– Educational and cultural relation 

– Etc. 

• Manipulations via foreign aids and trade pressures.  
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Addressing African Peculiar Constraints to 
GE Adoption 

• The CGIAR in 2003, developed a programme to use 
genetic diversity and advanced plant science to 
improve crops by adding value to breeding for 
drought  prone and harsh environments. 

• Thus apart from CGIAR facilities located in Africa, 
African Centre for Gene Technologies is one of the 
only consortium in Africa. 

• These are institutions that promote agricultural 
biotechnology. 

– They are not really funded by host and African Countries 
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Addressing African Peculiar Constraints to 
GE Adoption 

• The New Partnership for Africa's Development (NEPAD) has 
also established a network of biotechnology hubs and nodes 
in each of the regions of Africa.  

• These are typified by biosciences, Eastern  and Central Africa 
(Beca) with its hub in Kenya and SANBio , with Headquarters 
in South Africa.  

• According to Jane Morris (2011), these hubs are limited in 
scope of activities due to  funding that mainly come from 
Europe.  
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Addressing African Peculiar Constraints to 
GE Adoption  

• African countries that have made progress towards GM 
crop adoption, have largely used imported technology. 

• There is due to dearth of research and development 
programmes that can lead to locally developed GM 
crops.  

• A major limitation of the development of local GM crop 
is the abundant crop varieties involved in food systems.   

– On the basis of culture, it is difficult deciding on which to 
promote and improve 

– In the absence of national funding, choice is determined 
by the perception of the external funders 
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Addressing the Regulatory Bottlenecks 

• The precautionary approach to GMOs has focused 
attention worldwide on the risks associated with GM 
technology. 

• While the consciousness of the potential risks of GE 
technology should not be down played, more  
emphasis on its benefits should be highlighted.    

• Dearth of regulatory framework to support ease of 
adoption requires case by case handling of  GM 
innovations.  

– There is limited capacity amongst regulators, most of which 
have no history of work in this area and have received 
training from biotechnology sceptical Europe. 
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Addressing the Regulatory Bottlenecks 

• African governments  should pay less heed to 
European styled precautionary regulatory systems 
for agricultural GMOs.  

• For economic reasons, African countries should 
endeavour to assert sufficient political independence 
over issues that relate to technology and agricultural 

innovations.  

– This is critical if Africa is to ever exit food aid and 
food insecurity 
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Overcoming the Seed System Implications 

• African seed system – the production, accessing, 
distribution and use are critical for the uptake of the 
technology.  

– The predominant seed system in Africa is the informal seed 
system 

• It is an informal seed system with no guarantee for  
quality seeds. 

• Improved farmer access to quality seed will be necessary 
for the adoption and success of biotechnology in Africa.  

• Currently, seed regional associations  are trying to  sort 
out issues relating to seed  
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Overcoming the Seed System Implications 

• Provision to farmers like the West African Seed 
Association (WASA) 

•  Regions and governments have created, out of 
improper knowledge significant obstacles to   
farmers’ use of GMO improved seeds.  

• European governments appeared to have been   
exporting GM restrictive regimes wherever they can, 
with particular success in sub- Saharan Africa 

– Mostly to protect the nature of Agricultural imports from 
Africa 
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Overcoming the Seed System Implications  

• In view of the need to increase agricultural 
production and productivity over the next 30 years: 

– it is critical that such restrictive regimes be rolled back 
everywhere as rapidly as possible.  

– African governments should be clear about what their 
interest are in combating the ever present food insecurity. 

• They need to make a choice between the limited export 
to Europe and the hunger that ravages their 
populations 
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GM Crops are also of Benefits to Rural Farmers 

• Opponents of agricultural biotechnology initially 
argued that GMOs would benefit only industrialized 
nations 

•  And that it would price farmers from developing 
nations out of the market. 

• However, GM seeds  are even more important to 
farmers in the developing countries because these 
could ill afford other productivity boosting innovation.  

21 



GM Crops are also of Benefits to Rural farmers 

• This is why farmers in developing nations plant more 
biotech-improved seeds than farmers in industrial 
nations, despite massive European and advocacy group 
efforts to discourage them.  

• The “GM” techniques used to produce “GMOs” are 
derived directly from phenomena we find ubiquitous 
in nature. 

• Therefore, farmers in Africa should not be overtly 
worried about claims of only the potential risks 
without recourse to many potential or even glaring 
benefits 

– Americans have been growing and consuming GM since 1996 
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GM Crops are also of Benefits to Rural farmers 

• Note that even our own “human” genome is 
thoroughly interspersed with genes shared with and 
imported from other organisms over millenia. 

•  Humans are both the product of, and constantly 
surrounded by the results of such entirely natural 
processes of “genetic modification.” (Ridley, 1999) 
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GM Crops are also of Benefits to Rural farmers 

• Political leaders in Africa pay a price for simply ‘doing 
what Europeans do.’ 

– And this is without regards to differences in standard living 

• European farmers are already highly productive 
without GM technology and European consumers 
are already food secure 

• In Africa, however, farmers are not yet productive 
enough and so many consumers are not yet well fed.  

– the potential gains GMO crops can provide are more costly 
to do without 
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GM Crops are also of Benefits to Rural farmers 

• And as Wafula et al (2012), succinctly put it,  “Laws 
that stifle scientific and technological innovations in 
any country pose a major threat [to] sustainable 
development aspirations and achievements of 
Millennium Development Goals” (now sustainable 
Development). 
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Addressing Human Health Implications of 
the GM Technology 

• It seems logical in view of the doubts over the safety 
of GM foods to express concerns over its effects on  
human health.  

• Note however, that;  

– we have never had that information with classically bred 
crops.  

– we never worried about such impacts when massive 
amounts of new proteins (and unfamiliar chemicals) were 
introduced into our foods from wild species. 
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Addressing Human Health Implications of 
the GM Technology 

– Or when unknown changes in crops were created through 
mutation breeding.  

• It is needful though to be weary of GM products 
because the introduced genes are exotic to their new 
carrier and may express proteins that through 
epigenetic pathways may prove harmful to health.  

• Where  worry should be sustained is in  testing for 
the potential untoward effects of genes with respect 
to the proteins expressed. 
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Addressing Human Health Implications of 
the GM Technology 

• A primary rule of toxicity expounded about 450 years 
ago by Paracelsus, refers to the importance of 
dosage. ‘Every substance is a poison, but it is the 
dosage that makes it poisonous’ (Poole and Leslie, 
1989).  

– Old food varieties were never tested routinely as is being 
advocated for GM foods.  

– As with every  innovation, we learn by trial and error.  
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Addressing Human Health Implications of 
the GM Technology 

• GM advocates should not dismiss the health concern 
as inconsequential as the opponents are also wont to 
deny others access to technology that they perceive 
as beneficial. 

• Developing countries should treat each case of crop 
GM technology on its merit instead of complete 
anomy due to the European Union policy on GM. 
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Addressing Human Health Implications of 
the GM Technology 

• Unfortunately, try as they might, African 
leaders cannot break the hold that poverty 
and rich nations have on them and invariably 
do as they are told by their economic 
masters..... 

• To whose advantage?   
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Addressing Potential Environmental Risks 

• Potential environmental risks include; transfer of 
modified genes into the wild relatives and potential 
to create super-weeds; Or could itself become a 
weed. 

• Spread of GM crops could threaten wild precursors 
of crop plants and invade neighbouring organic and 
other non GM crops. 

• Use of pest resistant GMOs may hasten the 
development of pest resistance across wild and other 
relatives. 
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Addressing Potential Environmental Risks 

• The need for careful case by case assessment is 
important as shown by the field trials  in the UK, 
which found that two of three GM crops examined 
had adverse effect on the general ecology in the 
vicinity. 

– The effects of the third were considered beneficial.  

• Non GM crop refuges, buffer zones and other 
safeguards can reduce or eliminate adverse 
environmental impacts (Meijer &Stewart, 2004) 

– It is necessary to communicate this knowledge effectively 
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Addressing Potential Environmental Risks 

Considerations 

• In assessing the environmental risks and benefits of 
agricultural biotechnology, it is important to look first 
at agriculture as it is currently practiced.  

• Green revolution was not considered environmentally 
benign 

– It has since been established to be more beneficial that it is 
harmful 

• With the global population, if we restrict ourselves to 
the current technology, environmental damage will 
increase as more acreage will have to be planted. 
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Addressing Potential Environmental Risks 

• The land brought into cultivation for increased 
agricultural production will be more fragile and more 
easily damaged. 

• Also, using the present production method, more 
inputs- fertilizers and pesticides will be used.  

– This will be environmentally expensive.     

• Current knowledge has not shown that the allegations 
relating to the environmental consequences of GM crop 
technology are true.  
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Addressing Potential Environmental Risks 

• For example, through conventional breeding, genes 
for resistance to pests and diseases have continuously 
been introduced to environments as for GE.  

– The apprehensions over the GE technique are due to its 
novelty especially as the trans- gene is from another species. 

• Time will tell whether long term effect of the 
technology will translate to the reality of the fears. 
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Addressing Potential Environmental Risks 

• The risk of gene transfer to wild species is exacerbated 
when crops are planted in an area with compatible 
weedy relatives.  

• However, due to poor infrastructure and capacity to 
mitigate against environmental and species losses, 
developing countries need to be careful in full adoption 
of GE in agriculture 

– Advanced gene banking for species protection and 
preservation must be pursued by African government 
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Addressing Potential Environmental Risks 

• Genetically modified organisms and derived food and 
feed products are to be and are subjected to risk 
analysis and regulatory approvals before entering the 
market.  

• The regulatory body of course should enjoy full 
autonomy, free from government or corporate 
influence.  

– In this way it will enjoy public confidence and trust in its 
output.  
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Improving Communication and Open 
Debate 

• Efforts  towards a more informed dialogue on GE 
foods and crops,  

– policy makers and biotechnology advocates need to look 
beyond the public opinion pools.  

• It is imperative not to oversell the technology by 
focusing only on the benefits  

• It is necessary to establish that the vast majority of 
the accrued benefits have not been only to the 
producers and multinational biotech companies in 
the industrialized countries. 
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Improving Communication and Open 
Debate 

• There is the need for an evidence based open debate 
on GMOs for every party to reach at the heart of 
others and decision taken.  

– There is also the need for an evidence based decision 
making on the matters of GMOs. 

• Currently, what exist are the hecterages of GM crops 
planted year by year, countries where they were 
planted and the accrued benefits 

– These need to be personified 
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Improving Communication and Open 
Debate 

• The mass media represent the main sources of information 
for consumers on all nutrition and food safety issues including 
biotechnology 
– The quality of communication needs to improve with scientist playing 

critical roles in communicating the benefits and challenges of GM 

– Local scientist must become important players in GM technology as 
those will be trusted more than external ones  

• It will be commendable if an inter agency or agency- media 
collaboration is established to enable the media get properly 
informed in matter such as biotechnology. 

• Providing the public with objective information that would 
enable consumers to rationalize and, weigh risks against 
benefits is necessary to secure public buy-in 
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Improving Communication and Open 
Debate 

• An informed purchase decision will be a solid rock 
upon which to build trust on GM crops and foods.  

• Furthermore, societal values are likely to contribute 
to consumer acceptance of GM foods and this need 
to be included in the debate about regulation of 
products and associated communication strategy.  
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Improving Communication and Open 
Debate 

• Elite models of control and information 
dissemination driven by science and technology 
rather than public need are probably of limited 
use in the short to medium term future. 
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Restoring Public and market confidence  

• Stigmatization of agro-food biotechnology is supported 
by its invisible and potential dangers,  

– their origin in the chemical industries. 

• Others include unclear responsibility in case of 
environmental damage, scientific uncertainties and 
ignorance related to cumulative long term adverse 
effects 

– Who would be held responsible if this technology results in 
significant long term damages?  
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Restoring Public and market confidence 

• Public and market confidence may be restored  by 
clarifying and accommodating plurality of values and 
ideals held in decision making. 

• Enhancing public accountability. 

• Democratizing expertise and a shared responsibility 
for decision making (Power & McCarty 2006) 
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Restoring Public and market confidence 

• The above is to be complimented by the following; 

– Making scientific risk assessment more transparent. 

– Allowing the contribution of diverse public via organization 
of participatory exercises and, 

– Implementation of an integral sustainability evaluation 
that integrates societal concerns.  
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