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Abstract 

The problem of poverty and food shortages in Nigeria today calls for serious 
attention by Governments, farmers, researchers, international organisations, 
Non-governmental organisations, civil society organisations and the general 
public. Otherwise, before the next decade poverty would deepen and 
unemployment will skyrocket beyond imagination. This paper looks at the 
concept, constraints, prospects and reviews the impacts of biotechnology so 
far. It opined that Biotechnology is the surest way-out for Nigeria in 
boasting food productivity and ensuring food security in line with the 
Government’s 7 points agenda, NEPAD, FAO and MDG goals. The study 
however highlighted the obstacles to the use of biotechnology in agriculture 
and suggests the way out. 

 
Introduction 

The current crisis of the global financial system triggered by the near financial meltdown in 
major industrialized countries from 2007 has slowed down the growth of the global economy 
resulting in unemployment around the world and contraction of global capital. This has serious 
implications to varying degrees for both industrialized and developing nations. The crisis of the 
housing market saw foreclosures accelerated in the United States in late 2006 which in turn triggered 
a domestic financial crisis that quickly became a global financial crisis through 2007, 2008 and 2009.  
Developing countries that do not have the economic strength to withstand the crises suffer more from 
this problem. The inability to sustain economic growth and development at a trajectory that would 
ensure increasing productivity has been a major problem that undermines the response of developing 
countries to this global crises. On the other hand, positive developments such as the creation and 
advancement of knowledge and innovation could have positive global impact which could enhance 
the wellbeing of populations around the world. Growth in science and technology  particularly 
information and communications and biotechnology are making positive impacts on economic 
growth. 

There is a growing consensus that both developed and developing countries will benefit from 
globalization as it facilitates the spread of the advances made in science and technology around the 
world through the greater integration of the world's economy. The experience of most developing 
countries, however, seems to suggest that there are major challenges to their gaining from the 
globalization process. In other words, while the growth of knowledge and innovation has propelled 
rapid growth in some countries, others are left far behind, making them uncompetitive in the global 
economy and increasingly marginalizing them. The result has been growing poverty and deprivation 
in these countries hence the  need to restructure the world's economy so as to allow for the gains of 
knowledge and innovation to impact more evenly on the world's population. The world today is 
science and technology-driven and economies are competitive to the extent that they internalize 
advances in science and technology. 

Economists understand that to sustain a given level of welfare in a dynamic setting, the 
economy must sustain a growth trajectory that makes it always competitive. Globalization has 
widened the scope of competition and has opened up the space for innovation. For countries to 
benefit, they must ensure technological growth. This is a fundamental challenge that developing 
nations today have to face. Access to new technologies and innovation can facilitate leapfrogging 
from current low levels of development to more advanced stage of development. It will facilitate 
inducing economic growth at a rate capable of reducing the level of poverty and enhancing 
sustainable human development. The difficulty arises from a low stock of technological knowledge 
and inability to internalize the scientific culture. Sustainable economic growth and development is a 
necessary condition for welfare advancement which itself is dependent on the rate of capital 
accumulation and technological growth. In developing countries, it is a precondition for poverty 
alleviation and sustainable wealth creation.       
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The attainment of the Millennium Development Goals (MDGs) will depend on the ability of 

poor countries to grow their economies at a reasonable rate and to ensure sustainable economic 
development. There is a common consensus that one of the most effective channels for eradicating 
poverty, creating wealth and enhancing competitiveness is through the empowerment of the 
population by equipping them with relevant technologies. 

 Much effort has gone into tackling the challenge of intractable food shortages in Nigeria. On 
the one hand, population growth has been spiraling over the decades, with the latest rate put at 2.6%, 
while on the other hand, food import bills have been on the increase. Despite its enormous potentials 
in agricultural production, Nigeria has had at one time or the other resorted to aid dependence to meet 
its local food requirement. In the year 2003 for example, Nigeria received 11,000.6 metric tones of 
soy meal as food aid from the US Food for Progress Programme (Olaniyan. 2007). The consensus 
among many development interests in the country is that there is an urgent need to develop the ability 
of the agricultural system to produce at such a level that can ensure food security. For many in 
research circles, agricultural biotechnology presents a very viable promise for this. Agricultural 
biotechnology is increasingly seen as a valuable tool for addressing production and nutritional 
constraints in developing countries, particularly in commodities important to poor producers and 
consumers. Modern biotechnology tools have the potential to significantly raise agricultural 
productivity in a more environmentally friendly-manner, supply cheaper and more nutritious food, 
and contribute to poverty alleviation (The World Bank, 2005). Nigeria has made considerable efforts 
at jumpstarting the process of developing a viable agricultural biotechnology research and 
development system. The aspiration is that, such a research system will be capable of adapting already 
available technology to the local environment for use by farmers and also have the wherewithal to 
develop new, homegrown biotechnologies for agricultural production and food processing. This is in 
consonance with the observation of (Food and Agricultural Organisation, 2004), that countries that 
were able to make the most of the opportunities presented by the Green Revolution of the 1970’s were 
those that had or quickly developed strong national capacity in agricultural research. Scientists in 
those countries were able to make the necessary local adaptations to ensure that improved varieties 
and other inputs suited the needs of local farmers and consumers. 
 
The Concept of Biotechnology 

Biotechnology involves technical tools that stem from scientific progress and that have 
several applications: in plant production, animal husbandry, health and food processing. United 
Nations Convention on Biological Diversity(2006) defines biotechnology as "any technological 
application that uses biological systems, dead organisms, or derivatives thereof to make or modify 
products or processes for specific use". Modem biotechnology is often associated with the use of 
genetically altered microorganisms for production. It can also refer to transgenic animal or  plants. In 
a more restricted sense, biotechnology is associated with genetic engineering technology of the 21st 
century. 
 Biotechnology has been dated back to man's initial attempt at modifications of native plants 
into improved food crops through artificial selection and hybridization. Although attention is often 
focus on the last three decades, man has been engaged in activities that fall within the scope of 
biotechnology for a historically long time. Biotechnology enterprises could be said to have been in 
existence long before the modem concern with biotechnology. As a process of selective and cross-
breeding of plants and animals, agriculture could be considered the first biotechnology enterprise. 
Cultivation of plants may be viewed as the earliest biotechnological enterprise as farmers had 
inadvertently altered the genetics of their crops through introducing them to new environments and 
breeding with other plants. 
 
Theoretical Framework 

To understand the relationship between biotechnology and economic growth one has to 
situate biotechnology within the body of economic theory and analytical framework. A growth 
theoretic framework will provide adequate context for understanding the role of biotechnology in 
economic growth. Economic growth is the expansion of the economy's production possibilities. It is 
represented by an outwards shift of the productivity frontier. Economic growth is a necessary 
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condition for development in the medium to long run and is the single most decisive factor 
influencing a country's living standard. The most basic precondition for economic growth is an 
appropriate incentive system. Although different economic systems have diverse ways of driving 
economic growth, it is generally recognized that the free enterprise, market based, private sector 
driven model provides the most effective framework for economic growth. Three important elements 
of this framework are Markets, Property rights and Monetary exchange. Markets provide the context 
within which buyers and sellers interact to effect transactions. Market prices are critical information 
and signals on which the dynamics of the market is based. The sustainability of biotechnology will 
depend in part on the existence of well functional markets for biotechnology products. 

One has to locate biotechnology within the economic theory of innovation. In economics one 
can identify three classes of innovation as distinct from invention. An invention is a new product or 
process to make an existing product. An innovation, however, is an invention that is successfully 
brought to market. (Kwanashie, 2009). There are many biotechnological research results produced 
and documented but many of  them can not pay their way to the market. It has been noted that every 
year, the National Institute of Health in the United State funds some 25,000 research projects. 
Researchers and scientists get around 5,500 patents in a given year. Around 400 medicines are in 
development; only 100 drugs have reached the market over the last 30 years. (Biotechnology Industry 
Organisations, 2007a).  Economists appreciate that inventions that do not make their way to the 
market, no matter how profound they are do not contribute yet to welfare. Product innovation is 
critical for it brings invention to the market. Product innovation brings a new product to market. 
Process innovation involves a new and generally more cost-effective way of making an existing 
product. An enabling innovation or technology is a process innovation applicable in the production of 
a wide range of different goods or services in different industries. In a growing economy, the three 
classes of innovation are seen at work. All three - product, process and enabling innovations - involve 
the impact of new knowledge on the economic process. They result in technological change. Why 
some inventions are successfully innovated and others are not, is a major concern in economics. Over 
the last three decades advances made in biotechnology research all over the world has been 
impressive but they are yet to show in the market.  

Biotechnology in its present stage is basically an enabling technology with respect to existing 
goods and services. Its evolution has however shown that it is also a process innovation and will in the 
next stage become a strong product innovation. Biotechnology industry has developed over the last 
three decades. The simplest definition of the industry is that it deals with the application of biological 
knowledge and techniques pertaining to molecular, cellular and genetic processes to develop products 
and services. Biotechnology Industry Organisations in the United States lists only nine biotech-
produced consumer products including detergent, bread, polyester bedding, vitamin B2, stonewashed 
jeans, paper bleaching, ethanol fuel, antibiotics and contact lens solution (Biotechnology Industry 
Organisations, 2007b). The aim of  this study is to  assess the relationship between Biotechnology and 
agricultural growth, However, it is necessary to note that agriculture belongs to the real sector of the  
Nigerian economy and so any positive shift of the agric sector(all things being equal) will lead to  
economic growth.   
 
Markets for Biotechnology  
  The economics of biotechnology can be elucidated through the instrumentality of the 
dynamics of the market. The market institution provides a critical link between biotechnology and 
growth. The two sides of the market equation is supply and demand for goods. They will tend to 
remain in equilibrium with market clearing prices. If knocked out of equilibrium by a short-term 
fluctuation, market forces will come into play driving the system back to this equilibrium. 
 
Demand - The demand for biotechnology (process and products) must exist for the survival of the 
industry. Consumer demand for final biotechnology products is relatively limited when compared to 
the demand for a number of other technological products. The demand for biotechnology is basically 
a derived demand. The major demand for biotechnology products and processes thus comes from 
producers who use them as inputs in production. In agriculture, for example, firms use biotechnology 
to produce new or improved seeds. They use biotechnology to produce herbicide-tolerant or insect-
resistant seeds, for use by farmers. Thus the demand for biotechnology is derived from farmers whose 
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demand depends on the demand of final consumers. Similarly in the pharmaceutical industry, firms 
use biotechnology to produce new or improved drugs. The final demand is by patients which in turn, 
make the pharmaceutical industry to demand for biotechnology. 

If one look at industrialized countries one would see that demand for biotechnology has been 
driven by strengthened demand for medical and pharmaceutical products, rising demand for biofuels 
and Genetically Modified (GM) foods. With the ageing population in Western Europe and the United 
States, demand for medical and pharmaceutical products has increased the demand for biotechnology. 
With the persistent crisis in the oil market the demand for alternative energy has increased the demand 
for biofuels. In the United States, the Department of Energy estimate ethanol usage could reduce U.S. 
petroleum-derived fuel consumption by up to 30% by 2030. Ethanol production will benefit from 
increased production of corn and soybeans. The biotechnology sector has allowed the U.S. farming 
industry to rapidly increase its supply of com and soybeans by developing genetically-modified seeds 
which are resistant to pests and drought. GM foods are becoming quite attractive to consumers. The 
first genetically modified food product was a tomato which was transformed to delay its ripening. 
Today genetically modified foods are readily found in retail stores all across the United States and 
Europe. 

The best estimate of overall demand for biotech products comes from the first comprehensive 
survey of the biotechnology industry in the United States conducted in 2003 (U.S. Department of 
Commerce, 2003). The survey involved some 3,200 companies doing $US 272.8 billion worth of 
business, or 2.7 percent of U.S. gross domestic product. Their biotech business lines accounted for 
$33.5 billion, or 0.33 percent of GDP. In Canada, what are called 'innovative biotechnology 
companies had sales of some $Cdn 3.8 billion (Canadian Trends in Biotechnology, 2005). 
Supply - the ability to transform stored knowledge into final products will depend on the supply 
conditions. The economics of biotechnology is unique as the development of new products takes time 
and money. In the pharmaceutical industry, biopharmaceutical products is uncertain, time consuming 
and expensive. It has been estimated that it costs approximately $800 million to develop a new drug. 
The development of the drug does not necessarily mean it would be successful in the market. The 
research and development that go into the production of the new product is often expensive and even 
with patents the periods of cost recovery could be long at reasonable market price. There is a 10 to 12 
year gestation period in the development of a drug. In the United State it is estimated that only 22 per 
cent of the drugs that go through clinical trials eventually get  (Food and Drug Administration,FDA, 
US approval. According to Zucker, Micheal, and Brewer.  (1998: 292) the number of American 
companies actively engaged in biotechnology grew from virtually none in 1967 to 751 by 1990. Out 
of these, 511 or 68% were new entrants, 150 incumbents (20%), and 90 (12%) including 18 joint 
ventures that could not be formally classified. Furthermore, by 1990, 52 (7%) of the 751 had died or 
merged with other firms. 
 
Constraints in Accessing Agricultural Biotechnology  

On the basis of prospective strategic thinking, factors that could impede access to modern 
biotechnology include. 
1.  The cost of access to seeds as well as the impossibility to regenerate seeds due to intellectual 

property rights. Some producers assert that “in difficult years – drought years, for instance – 
these vulnerable groups sometimes eat their stock of seeds due to the famine conditions, only 
to build it up again the following year. This would not be possible with living modified 
organisms seeds and this would affect the ability of these vulnerable producers ability to adapt 
themselves to environmental risks”.  

2.  Difficulties concerning actors command over living modified organisms’ seed usage 
techniques and in their access to the factors needed  to apply the accompanying technical 
processes. In effect the research and extension structures lack the specialised frameworks  to 
support producers in the use of products stemming from agricultural biotechnology.  

3.  The fear of  the loss of biodiversity with the gradual disappearance of the local gene pool. 
Producers state that the use of LMOs over time will affect the capacity to diversify which is 
nevertheless, a significant means to manage risks and would affect diversification abilities in 
the long run, although diversification is one of the main ways in which family farms can 
disperse or minimise risks. 
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Conditions and Approach for wider Dissemination of Agricultural Biotechnology in Nigeria  

 Finding solutions to obstacles limiting free producer access to LMO seeds in at least, two of 
the following aspects: (a) resolving intellectual property issues (for example, according due 
value to producers’ rights on the varieties and local knowledge), (b) developing endogenous 
capacities at the national and regional levels for sovereignty as regards mastering modern 
agricultural biotechnology and producing LMOs;  

 Promoting information and training for producers, other civil society actors, and political 
decision-makers by opening “a frank, informed and impartial debate on this issue and 
allowing producers to contribute to decisions after evaluating the risks and advantages”. 

 Encouraging and improving the performance of public and private agricultural support and 
advice structures. This objective can only be attained if these services are run by those 
qualified and trained in modern agricultural biotechnology. Using the appropriate 
communications tools is also a necessary prerequisite for the dissemination of biotechnology.  

 A more thorough investigation of the risks involved in using agricultural biotechnology, 
particularly with regard to the environment, biodiversity and human health.  

 Strengthening communities’ ability to create networks of professional seed producers 
specialising in these new products;  

Negotiating a win-win partnership between producers and public and political authorities (both 
national and regional) and private companies in order to create and develop seed networks 
while taking into account intellectual property rights of local communities 

 
Biotechnology and Nigeria's Agricultural Growth  

In the midst of the global economic crisis, Nigeria is faced with its own long term 
development challenges which require strategies for leapfrogging from the poverty trap faced by a 
large segment of her population to becoming one of the industrialized countries in the world. With her 
wealth of natural resources and human capital, the country aims at rapidly transforming itself to meet 
the aspirations of her people. A major challenge is to reduce the level of poverty and restructure the 
economy to ensure sustainable growth and development. The country is committed to meeting the 
Millennium Development Goals (MDGs) by the year 2015. To achieve these objectives the role of 
Science and Technology is critical. From the proven potential of biotechnology, Nigeria can benefit 
by creating the environment for it to thrive. The development of biotechnology within the context of 
the overall development of science and technology in Nigeria will enable her to leapfrog to a higher 
stage of development. It will be critical for moving the country forward and making it more 
competitive in the global economy. Developing Biotechnology, which is capable of increasing food 
production and creating advances in medical science, environment and industry will increase the 
efficiency of production in those areas and drive the growth process. There is no doubt that genetic 
engineering  (GE) or biotechnology  has the highest profile among the new technologies in agriculture 
today. Transgenic crops like maize, rice, wheat, soybean and cotton are among the top priorities for 
the agricultural biotechnology industries. This notwithstanding, GE also has created the strongest 
sense of unease and resistance among consumers, developing-country’s farmers, and 
environmentalists. While there are undoubted benefits from the use of transgenic organisms, it is 
important to ensure that such systems do not cause problems of safety to people and the environment 
or create unacceptable economic, social, moral, or ethical issues. The likely benefits of agricultural 
biotechnology in developing societies are: an increase in the productivity of tropical commodities to 
meet future food needs, new opportunities for the use of marginal lands and a reduction in the use of 
agrochemicals.   Production efficiencies and bigger yields provided by agricultural biotechnology may 
bring down prices for rural poor and urban consumers in the long run. Also, GE is increasingly being 
applied to many breeding programmes to achieve the same aims as the traditional methods but 
offering two main advantages; the introduction of genes can be controlled with greater prediction and 
precision than by previous methods and that the introduction of genes into unrelated species is not 
possible to achieve by traditional methods. According to Brookes and Barfoot (2006), GE technology 
has to date delivered several specific agronomic traits that have overcome a number of production 
constraints for many farmers. This has resulted in improved productivity and  profitability for 
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adopting farmers  who have applied the technology . The application of GE to food production is 
intended to enhance the useful and desirable characteristics of the organisms and to eliminate the 
undesirable ones. The overall aim of the food industry with respect to GE will be to improve the 
quantity and to increase the quality and properties of existing food products, to produce new products 
and, of course, to improve financial returns. In 2005 alone for example, the direct farm income benefit 
from biotech crops was about $5 billion. This is equivalent to having added about 3.6% to the value of 
global production of four main crops of soybeans, maize, canola and cotton (Brookes and Barfoot, 
2006). Nigeria has not reached this stage but all efforts must be geared towards GE so as to boast our 
productivity. Iran and China are the most advanced countries in the commercialization of biotech rice, 
which is the most important food crop in the world grown by 250 million farmers, and the principal 
food of the world’s 1.3 billion poorest people mostly subsistence farmers (James, 2005). Thus, the 
commercialization of biotech rice has enormous implications for the alleviation of poverty, hunger, 
and malnutrition, not only for the rice growing and consuming countries in Asia, but for all biotech 
crops and their acceptance on a global basis. Generally, consumers have always shown a willingness 
to pay more for better and more convenient products and to reject products that do not achieve their 
expectations. New agricultural biotechnology now offers a major opportunity to tailor food products 
to public demand. According to Smith (1996), many benefits that GE offers in agriculture include: 
disease and pest resistance, weed control, animal growth hormones, improved food microorganisms, 
novel products, improved keeping quality, tailored products with improved qualities, etc. It is then a  
matter of choice for the consumer to consider between products of traditional agriculture or 
agricultural biotechnology based on their needs, targets, and aspirations. Modern agricultural 
biotechnology can also be used to improve “orphan commodities”. These are crops which receive 
little international research attention and which are very important to developing country’s 
agriculture. Some examples of these commodities are cassava, sweet potatoes, yams and legumes 
such as cowpea and bean. Conversely, while agricultural biotechnology presents enormous potential 
for healthcare and the production, processing and quality of foods by genetic manipulation of crops, 
fertilizers, pesticides, vaccines, and various animal and fish species, the implications of these new 
biotechnological processes go well beyond the technical benefits offered. Associated with genetic 
manipulation are diverse questions of safety, ethics, and welfare. The risks from any new technology 
are divided into those inherent to the technology and those that transcend it (Leisinger, 1996). 
Technology-inherent risks of agricultural biotechnology, such as undesirable mutations should be 
dealt with appropriately by the biological sciences. The transcendent risks are outside of the 
biotechnology; they are the social, economic, and cultural factors that may distort or obstruct its 
benefits.  

 The agricultural sector has played and would continue to play a major role in Nigeria's 
economic growth and development. A major challenge of Nigerian agriculture today is ensuring food 
security. Nigeria has made food security a major issue in her reform programme and government is 
committed to putting in place the mechanism for ensuring food security for the Nigerian people. 
There are many factors that place people at risk of becoming food insecure. Certainly the inability to 
take advantage of developments in agriculture to increase productivity has exposed large populations 
to food insecurity. There is a strong correlation between food security and economic growth. Any 
nation nurturing the objective of strong economic growth must ensure sustainable food security for its 
people. This has become even more important in the face of the current global food crises. Agriculture 
continues to be the dominant sector of the Nigerian economy, providing employment to the largest 
segment of the population and livelihood for the greater number of people. The country is today in a 
deficit position as far as the sector is concerned. In livestock production, local supplies have been 
inadequate with an estimated 30% of livestock slaughtered imported from neighboring countries. The 
daily animal protein intake per head per day is currently at 10 grams compared to F AO recommended 
36 grams. 

Although arable land in Nigeria is suitable for cultivating most crop types, crop yields are far 
below potential. Nigeria records on the average about 4 tonnes of agricultural product/hectare 
compared to about. 13-14 tonnes/hectare in some other countries (CBN 2008). To overcome the 
uncompetitive state of the Nigerian economy, the low level of output and sluggish growth of the real 
sectors must be reversed. Agriculture is still the mainstay of the Nigerian economy. Approximately 
66% of the country's total land mass of 92.377 million hectares is suitable for agricultural production. 
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It is estimated that about only half of cultivatable land in the country is under cultivation. 
Agriculture value added as percentage of GDP contributes about one third of GDP. Some official 
reports claim agriculture contributes up to 42% of Nigeria's GDP and engages over 65% of the 
country's workforce. The sector is constrained by enormous challenges, which must be faced as 'a 
matter of urgency. The productivity level in agriculture must be increased rapidly. 

Certainly, biotechnology can play a major role in transforming Nigeria agriculture. Proteins in 
foods can be modified to increase their nutritional qualities. Proteins in legumes and cereals can be 
transformed to provide the amino acids needed by human beings for a balanced diet. Modem 
biotechnology can be used to slow down the process of spoilage so that fruits can ripen longer on the 
plant and then be transported to the consumer with a still reasonable shelf life. Although Nigeria has a 
long history of agricultural research and a lot of progress has been made, the sector remains in dare 
need of support. Nigerian agricultural research institutes and Universities of Agriculture have made 
significant contribution to improving  yields and productivity yet, more efforts are still required. 
 
Summary and Conclusion 

Given the dynamics of the global economic system, it is acceptable today to insist that 
increased productivity is the primary goal of economic competition. Increased productivity is assumed 
to be a primary goal of business and as the economy becomes more private-sector driven, the goal of 
increasing productivity becomes more pronounced. Biotechnology has emerged as the newest hope 
for the transformation of economies and societies. The promise from the various advancements in 
biotechnology research has given hope that productivity growth will continue to be possible as man 
continues to strive to improve on his material condition. 

Nigeria must develop a culture of Science and Technology. The country must put in place and 
sustain policies that would create and nurture the enabling environment for the promotion of scientific 
discovery and technological innovation. Policy must strengthen incentives and motivation for 
scientists and technologists and innovators in this area. More effective strategy to provide enabling 
environment and infrastructure necessary for innovation to take place and drive the industrialization 
process has to be articulated.  Nigeria with her fast growing population  should give genuine support 
to agriculture otherwise the vision of national food security cannot be achieved. If Nigeria must 
succeed, it must accept that  merit over mediocrity is important and have a reward system that 
acknowledges merit, it  must have a political class that is development oriented, concerned with the 
common good and that avoids excessive personal greed, it must evolve a political leadership that is 
committed to transparency and accountability with zero tolerance for corruption and abuse of office, it 
must be a country committed to reforms in a holistic form-economic, political and social, Science and 
technology in general and biotechnology in particular can lead to sustainable growth and development 
in Nigeria if she acquires these characteristics. 
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