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Abstract 
Nigeria is in a post-recession level, but the situation is still somewhat bleak without a bold 

and drastic decision from the leadership on providing food for the ever-growing population, 

when a huge chunk of the foreign reserves is used in importation of food. The key to this 

solution is the utilization of the knowledge of biotechnology in improving genetically 

modified foods. This paper looks at the ‗phobia‘ created around Genetically Modified 

Organisms (GMOs) and the evidences given to allay such fears, geared towards solving the 

problem of food scarcity. 
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Introduction 

According to Nyangel et al. (2011) in 

Mozumdar, Islam and Saha (2012), 

technology can be the driving force for the 

endless provision of resources needed to 

improve the lives of human beings. As 

time evolved the rapid technological 

development we see around us this present 

era, it has been discovered that genetics 

could be the next step needed to break new 

grounds in the socioeconomic 

development of farmers, and solve the 

ever-threatening problem of food security 

(Juma, 2005). 

Developing countries as portrayed 

byMbofung (2010) especially those in sub-

Saharan Africa, have for decades been 

faced with numerous problems which 

impede their overall growth process. As a 

consequence, the human development 

index of these countries has, in most cases, 

remained at quite a disappointingly low 

level. Within the community of 

multilateral organisations and the United 

Nations (UN), this situation and others 

have for long been a matter of concern and 

debate on how to ameliorate these 

countries‘ development processes. It was 

in the course of one of their meetings that  

 

 

 

the UN, at the end of the 1990s (2001), 

adopted the Millennium Development 

Goals (MDGs) consisting of eight points 

that were to serve as indicators of the 

progress being made towards development 

in these countries by 2015. Halfway 

through September 2007, the MDGs 

African Steering Group, consisting of the 

Secretary-General of the UN, the top 

executives of the African Development 

Bank, the European Union (EU), the 

International Monetary Fund (IMF), and 

the African Union (AU) and of the World 

Bank, met to identify the practical steps 

needed to achieve the MDGs in Africa. At 

the end of the meeting, the following 

recommendations, aimed at spurring on 

progress for the attainment of the MDGs in 

African countries by 2015, were adopted: 

(a) The doubling of agricultural production 

with the objective of reducing poverty, 

hunger and malnutrition. 

(b) The progressive introduction of 

commercial farming aimed at accelerating 

economic growth. 

(c) The improvement of child nutrition and 

the systematic introduction of school meal 

programmes. 
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(d) Micronutrient supplementation to 

vulnerable groups, especially to children 

under the age of two, accompanied by 

systematic de-parasitisation programmes. 

These recommendations all have a 

direct connection with the issue of food 

security. By definition, food security is 

achieved when all people at all times have 

physical and economic access to sufficient, 

safe and nutritious food to meet their 

dietary needs and food preferences for an 

active and healthy life. In the light of this 

definition food security is a major problem 

for the developing countries of sub-

Saharan Africa. This is more so when one 

considers the factors that influence food 

production. In almost all cases low food 

production has constantly been ascribed to 

such factors as climate (drought or 

inadequate rainfall), soil fertility, soil 

erosion and desertification; poor farming 

practices; crop losses due to weed and 

insect attack; inappropriate post-harvest 

technology; poor farm inputs and natural 

disasters. 

The technologies of the 1920s 

according to Mozumdar et al. (2012) 

would not be able to feed the today‘s 

population, nor will today‘s feed 2050s. 

This is because the first generation 

agronomic traits are crop production and 

pest management and the second 

generation agronomic traits are crop yield 

and drought tolerance, whereas, the third 

generation traits are quality traits related to 

crop and animal productivity and human 

nutrition, and bio-materials related to bio-

fuels and bio-pharma. Insect resistant and 

herbicide tolerant GM crops are in 

commercial application and other traits are 

in the pipeline of research. 

Adoption of GM crop technology 

has increased quickly since 1990. Total 

area of GM crops has extended to 160 

million hectares in 2011 from 1.7 million 

hectares in 1996 (Mozumdar et al., 2012). 

Globally, about 16.7 million farmers are 

growing GM crops in 29 countries.As 

reported by James (2011) in Mozumdar et 

al. (2012), nineteen developing countries 

have followed GM crop technologies 

including three giants India, China and 

Brazil. It has already captured about 9% of 

the global arable land and the countries 

with the largest area of GM crop are the 

United States (50%), Argentina (17%), 

Brazil (13%), Canada (6%), India (6%), 

and China (3%) (James, 2009). 

Remarkably, Spain grows a significant 

level of GM crops in Europe (Mozumdar 

et al., 2012). 

It would appear as a surprise that 

Nigeria, with a steadily growing 

population of about 186 million (World 

Bank estimates, 2016) and 197million 

(United Nations estimates, 2018), have yet 

to make any meaningful strides towards 

attaining food security aimed at meeting 

the demands of an increasing 

population.This could be seen as the result 

of the worldwide apprehension and 

antagonism towards the development and 

perhaps commercial use of genetically 

modified (GM) foods and organisms. 

 

Environmental (biodiversity) risks and 

concerns 

In the 1970‘s when genetic engineering 

experiments with microorganisms were 

first being developed, many molecular 

biologists believed that the process was 

unsafe. Microorganisms were to be strictly 

contained and prevented from being 

released into the environment (Ozor, 

2008).Environmental risks that need to be 

considered include the possible loss of 

biodiversity, detrimental effects on natural 

food chains and the emergence of 

aggressive pathogen populations especially 

in developing world where likelihood of 

transgenic seeds escaping into the wild 

through cross-pollination is high (Abah et 

al., 2010). GM crops can threaten the 

centre of crop diversity (Rissler and 

Mellon, 1993) or outgrow a local flora to 

the detriment of native species; this is 

evident today. Genetically modified 

technology could result in the 

contamination of crops through gene 

transfer refer to as genetic pollution 
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through cross-pollination, which can lead 

to the creation of hard to eradicate super 

weeds (Altieri, 2002; Uzogara, 2000). The 

putative presence of transgenes in Mexican 

maize landraces and the interpretation that 

this presence may reduce the value of 

maize genetic resources (Quist and 

Chapela, 2001) has fuelled the debate 

about genetic resources in centre of crop 

diversity. 

Some European and African countries 

are also very sceptical about having GM 

foods incorporated in the diet of their 

population. There have been instances 

where some African and European 

countries have rejected GM foods into 

their borders, and refused to renew the 

approval of the product. In Europe, is the 

case of MON810 Monsanto‘s line of 

maize developed through genetic 

modification to resist the corn borer, an 

insect pest in Europe (Stephenson, 2010). 

Germany‘s law allows the banning of a 

product if it potentially poses harm to the 

environment (Stephenson, 2010). 

European food safety authority‘s (EFSA‘s) 

findings indicate that MON810 (Monsanto 

pesticide produce GM maize) is 

environmentally safe (Stephenson, 

2010).Perhaps the most vocal and cogent 

of these concerns among others are the 

ones put forward by Makanya (2004) 

which have been summarised below: 

 

1. GM crops will usher in ‘Terminator’ 

and ‘Traitor’ technologies 

‗Terminator‘ and ‗Traitor‘ technologies 

are two examples of Genetic Use 

Restriction Technologies (GURTs). 

‗Terminator‘ seeds are genetically 

modified so that the plants that they grow 

into produce sterile seeds (seeds that are 

infertile cannot germinate in the next 

season or any other time).‗Traitor‘ 

technology produces GM crops that need 

to be sprayed with certain chemicals in 

order to grow properly. It is important to 

note that these technologies are targeted 

specifically at developing countries but 

offer no positive benefit to farmers at all. 

GURT technologies will cause African 

farmers to become wholly dependent on 

companies for their seed supply and for the 

costly chemicals that their seeds will not 

be able to grow without. The technologies 

promise rich rewards for the multinational 

companies, but they spell doom for small-

scale farmers in Africa. 

 

2. GM crops will increase the use of 

chemicals 

More than 70 % of all the GM crops 

currently grown in the world are 

genetically modified to resist certain 

herbicides. Farmers that grow these GM 

crops must use the herbicides sold by the 

very companies selling the GM seeds. Not 

surprisingly, studies show that these crops 

are increasing the use of herbicides, 

especially as certain weeds develop 

resistance to the herbicide. Once again, the 

GM seeds promises huge profits for 

multinational corporations, but only 

increasing costs for small-scale farmers in 

Africa. 

 

3. GM crops will not resolve problems 

with pests 

GM crops encourage the prolonged and 

continuous use of herbicides and 

pesticides, including the pesticides 

expressed by GM plants. As a result, pests 

and harmful weeds inevitably develop 

resistance, forcing farmers to use more 

pesticides and more toxic mixtures. 

Attempting to overcome pests by the 

selective use of pesticides targeted at one 

particular pest, is particularly shortsighted 

in tropical agriculture, because simply 

eliminating one pest allows space for 

secondary pests to proliferate and take 

over. 

 

4. GM crops will encourage the 

arbitrary destruction of biodiversity 

African biodiversity is rich and complex, 

but it is also fragile. GM crops could easily 

upset the ecological balance, bringing 

serious repercussions for farming and the 

surrounding environment. 
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5. GM crops are a threat to human 

health 

Little is known about the impacts of GM 

crops on human health. Extensive and 

independent studies have simply not been 

done. But the risks are clearly real, 

especially for Africa, where diseases that 

are effectively controlled in the West still 

run rampant. HIV/AIDS, for instance, was 

first discovered in the West but it is now 

decimating the African population, and 

few Africans can afford the cheap 

retroviral drugs that can lengthen the lives 

of those who are infected. Today, every 

person in Africa is either infected or 

affected by the disease or both. 

 

6. GM crops threaten organic and 

sustainable farming 

Most of the farmers in Africa practice 

organic agriculture (by default or by 

choice). Genetic engineering poses a great 

threat to such farmers in several ways, 

including the following: 

 Many farmers in Africa rely on 

Bacillus thuringiensis (BT), a microbe 

found in the soil that farmers can use 

as a natural insecticide. The toxin-

producing genes of BT have also been 

genetically modified into certain 

crops so that these GM crops 

constantly express the BT toxin. The 

widespread growing of GM BT crops 

will encourage the development of 

resistance to BT among important 

crop pests, thus rendering this natural 

insecticide useless. 

 Organic farmers practice mixed 

cropping and crop rotation. These 

practices will be threatened by 

herbicide-tolerant GM crops, which 

use broad-based herbicides that kill all 

plants, not just the weeds that farmers 

may not want. 

 Natural fertility is a key factor in 

organic/sustainable agriculture. The 

herbicides encouraged by GM crops 

kill fungi and bacteria essential to soil 

fertility management. 

 

7. The bio-safety systems required are 

unrealistic for African countries 

African nations lack the expertise, 

equipment, infrastructure, legislation and 

regulatory systems to implement effective 

bio-safety measures for GM crops. They 

also lack the funds to build these up and 

will therefore have to look for outside 

funding, which will increase their already 

heavy foreign debt loads. The 

development of GM agriculture really 

should not be a priority for African 

governments at this point in time. 

 

8. Health 

Concerns as to whether GM foods pose 

allergy risks is not new; many are aware 

that it involves the insertion of foreign 

genes into an organism in this case a plant 

crop. From the viewpoint of many, genetic 

engineering is seen as unnatural and 

unnecessary in food production (Ozor, 

2008). According to Uzogora (2000) GM 

is one of the most serious threats to human 

civilization. In Africa, many governments 

are sceptical of genetically modified foods. 

Eicher et al. (2006) and Bodulovic (2005) 

referred to an occurrence when Southern 

African region was faced with serious 

drought conditions and critical food 

shortages and were in desperate enough 

position to require large amount of food. 

Zambia along with the rest of Southern 

African governments (Malawi, Zimbabwe, 

Mozambique included) under such 

circumstances rejected United Nation‘s 

food-aid supplies due to suspicions of 

food-aids being genetically modified. 

Scepticism as to whether the GM foods 

harnessed possible health threats, trade 

concerns, and environmental concerns 

needs to be dealt with for good. According 

to Luthy (1999) analytical methods for 

authenticity testing have been described 

for all types of foods and can give us 

important indications for analytical 

strategies to be developed for the detection 

and quantization of GM foods, newly 

introduced traits or marker genes should 
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be detected by DNA or protein based 

methods (Luthy, 1999). 

 

According to Ozor (2008), the safety of 

the human food supply is based on the 

concept that there should be a reasonable 

certainty that no harm will result from its 

consumption. Foods or food ingredients 

derived from GMOs must be considered to 

be as safe as, or safer than, their traditional 

counterparts before they can be 

recommended as safe. This is however, not 

enough to quell fears surrounding 

commercialization of GM foods in certain 

countries on the African continent. 

 It is no crime for people to be 

suspicious of genetically modified 

organisms. A study has revealed that 

volunteers who ate one meal containing 

genetically modified soya had traces of the 

modified DNA in bacteria in their small 

intestines (Poulter, 2002). According to 

Asante (2008), eating GM food can change 

the genetic make-up of one‘s digestive 

system and could put someone at risk of 

infections that are resistant to antibiotics. 

Although, most genetic modified 

organisms (GMOs) are regulated, if falls in 

the wrong hands can or may be used for 

hostile purposes or in armed conflict 

(Asante 2008). Even a small imbalance in 

these natural substances could have serious 

consequences, inducing fear, fatigue, 

depression or incapacitation (Dando, 

2011). Starlink is an incident which took 

place in 1998 in the U.S where ‗starlink 

corn‘ specifically planted to serve as 

animal feed accidentally spread into the 

human food chain and as a result had to be 

withdrawn from the market (Braun, 2002). 

People claimed to have suffered an allergic 

attack from the product, but laboratory 

studies did not confirm even a single case 

of allergy (Braun, 2002). A major threat 

that all countries should take note of is the 

issue of bioterrorism where GM plants are 

used as biological weapons (Dando, 2011). 

 

1. Political 

Socio-economic and political sides 

embrace the overview anxiety. Those 

related to human health from such things 

as allergens and toxins, as well as 

environmental impacts from gene escape, 

altering the balance in living organisms 

and ethical concerns based on religious 

and cultural values. Thus, to a very great 

degree, it is the duty of a nation to ensure 

the safety of GM products using all 

required expertise. Tonukari and Omotor 

(2010) indicated that food security is vital 

for every individual, home, community 

and nation and that in developing 

countries, it could be considerably 

enhanced, by increased investment and 

policy reforms. He further noted that there 

is need for government and public-private 

collaborations to invest in agricultural 

biotechnology-based companies, 

researches, or initiatives, in order to make 

the gene revolution beneficial to 

developing countries. 

Curtis et al. (2004) noted that in 

the light of scientific innovation (including 

food safety) when a trust in government 

regulators is established there is always 

evidence of general acceptance. According 

to Burachik (2010), the adoption of GMO 

agricultural technology in Argentina, the 

second largest grower of genetically 

modified (GM) crops has resulted from 

several factors. These comprise the 

political willingness to study this new 

technology and crops as well as the 

recruitment of sound professionals and 

scientists to perform the task. These 

professionals with different expertise have 

produced the necessary regulatory 

framework to work with these new crops. 

Farmers played a decisive role, as adopting 

this new technology solved some of their 

agronomic problems, helped them perform 

more sustainable agronomic practices and 

provided economic benefits. It is 

emphasized that all the progresses would 

not have been possible without a rational, 

science-based and flexible regulatory 

framework that makes sure that the GM 

crops were safe for food, feed and 
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processing. Thus, the GM adoption and 

sustenance needs a holistic approach by all 

parties involved. 

The great majority of agricultural 

biotechnology research in Africa is on 

crop improvement, although, not all rely 

on the use of (GM) technology. Nigeria 

hosts over 60 projects exploring non-GM 

biotechnology for example, micro-

propagation of cassava, date-palm and 

ginger (FAO). Morris (2011) reported that 

in sub-Saharan Africa, the capacity to 

develop GMOs and ensure they meet 

stringent regulatory requirements poses a 

limitation. Most African governments 

contribute little to science and technology 

either financially or through strong 

policies. This leaves the determination of 

research and development priorities in the 

hands of international funding agencies. 

These funding sources come in two 

different directions in support of either 

GM technology or biotechnology, 

overlooking the fact that the two work 

hand in hand and not in isolation. In line 

with this observation, it was proposed that 

African governments as well as external 

funding agencies should concurrently 

consider biotechnology and GM 

technology in order to offer sustainable 

development in Africa and provide 

adequate support to the development of the 

capacity to research and develop 

commercialize GMOs in the region. South 

Africa is doing well in the area of 

commercialization; however, more 

countries are expected to follow suit. 

 

Overriding necessities 

Africa, home to over 900 million people 

and representing 14% of the world‘s 

population, is the only continent where 

food production per capita is decreasing 

and where hunger and malnutrition afflict 

at least one in three people. It is the 

continent that represents by far the biggest 

challenge in terms of adoption and 

acceptance of new technologies, and the 

chapter questions whether agricultural 

biotechnology can work in Africa. It is 

noted that despite the Green Revolution, 

crop yields in sub-Saharan Africa have 

hardly changed over the past 40 years and 

cereal production per capita is steadily 

declining. It is estimated that with current 

yields, the projected shortfall of cereals 

will be 88.7 million tons by 2025. 

According to Arthur (2011) in his 

review, soil nutrient depletion, increased 

temperatures, prolonged and intense 

drought conditions due to global climate 

change, and rampant pest and disease 

incidents are some of the environmental 

stressors that have placed considerable 

strain on agriculture (Drechsel et al., 

2001). With an ever-increasing population, 

also placing considerable strain on the 

region‘s agricultural sector, Drechsel et al. 

(2001) in Arthur (2011), further discussed 

the general unsustainable dynamism 

between population, agriculture and the 

natural environment.  In another vein, 

Thomson (2008) also in Arthur (2011) 

explains that malnutrition continues to 

increase with the increase in population 

making it very difficult to maintain 

adequate food consumption levels. 

In Africa according to World Bank 

statistics cited in Abdallah (2010), six 

million children die from malnutrition 

before their fifth birthday each year. More 

than 800 million people go to bed hungry, 

300 million of them are children 

(Abdallah, 2010). 

According to Cook (2000) in 

Arthur (2011), there are no indications that 

genetically modified crops are more 

dangerous than traditionally bred varieties. 

Parts of West Africa have shown decreases 

in the prevalence of malnutrition in recent 

years (Inter-Academy Council, 2004).  

Modern agricultural biotechnology 

also has the potential to play a large role in 

preserving declining resources of forests, 

soil, water and the arable land for present 

use, and also for the future generations 

(Bunders and Broerse, 1991). In spite of 

the attractive benefits, genetically 

modified crops are usually received with 

varying emotions worldwide (ASAAF, 



155 
 

2010).Research has shown that GM 

foods/crops, unlike the organic crops 

exhibit quite lesser negative impact on the 

environment and the biodiversity. In 

absolute terms, the largest environmental 

gain has been associated with the adoption 

of GM HT soybeans and reflects the large 

share of global soybean plantings 

accounted for by GM soybeans. The 

volume of herbicide use in GM soybeans 

decreased by 51 million kg since 1996 (a 

4.1% reduction) and the overall 

environmental impact decreased by 20%. 

It should be noted that in some countries, 

such as in South America, the adoption of 

GM HT soybeans has coincided with 

increases in the volume of herbicides used 

relative to historic levels. This largely 

reflects the facilitating role of the GM HT 

technology in accelerating and maintaining 

the switch away from conventional tillage 

to no- or low-tillage production systems 

with their inherent environmental benefits. 

This net increase in the volume of 

herbicides used should,therefore, be placed 

in the context of the reduced GHG 

emissions arising from this production 

system change and the general dynamics 

of agricultural production system changes. 

 

Major environmental gains have also been 

derived from the adoption of GM IR 

cotton. These gains were the largest of any 

crop on a per-hectare basis. Since 1996, 

farmers have used 95.5 million kg less 

insecticide in GM IR cotton crops (a 

19.4% reduction), and reduced the 

environmental impact by 24.3%. Important 

environmental gains have also arisen in the 

maize and canola sectors. In the maize 

sector, pesticide use decreased by 43 

million kg and the environmental impact 

decreased due to a combination of reduced 

insecticide use (4.6%) and a switch to 

more environmentally-benign herbicides 

(4%). In the canola sector, farmers reduced 

herbicide use by 6.3 million kg (an 11% 

reduction) and the environmental impact 

has fallen by 23% because of a switch to 

more environmentally-benign herbicides. 

 

Recommendations 

 For Africa and Nigeria in particular, to 

attain self-sufficiency in food 

production, the issue of cultivation and 

consumption of GM crops should be 

brought into the limelight.  

 Since it has been established that there 

is relatively little or no outright 

evidence that genetically-modified 

foods have a negative impact on 

biodiversity, and various reasons put 

forward are mostly based on concerns 

on safety of human health, the idea to 

shelve research on new ways of 

improving and commercialising GM 

foods should be revisited. 

 Natural ways of incorporating more 

resistant traits to disease and pests into 

cheaply affordable staple foods such as 

Vigna unguiculata, Zea mays, Oryza 

sativa etc should be researched. 

Nigerian government, irrespective of 

which is in power, should take the issue of 

food security seriously and show this by 

funding agricultural research institutes, 

biotechnology institutes, and tertiary 

institutions responsible for finding new 

nature-friendly methods of large-scale 

food production. 
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