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Abstract 

There can be no economic growth in the face of unsustainable global 
food security. A poor nation that can at least, feed its people is already 
at the threshold of poverty alleviation. This must have informed the 
decision for the Food Summit of May, 2008 in Rome by world leaders 
aimed at fashioning out proactive measures that would ensure food 
security. Sequel to this, the paper identifies various strategies for food 
security in Nigeria in line with the world limiting agricultural policy 
formulated around crop production and animal husbandry, in addition 
to two unconventional strategies which are the likely man’s future 
source of food. How the tempo of activities in these strategies can be 
increased are discussed and the unique benefits of some strategies are 
listed. Some recommendations that would augment the food needs of 
the world so as to avert the imminent food crisis, are made. 
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Introduction 

Gellen (1994) cited the United Nations Food and Agriculture Organization’s (FAO) definition of 

food security as a condition in which all people at all times have both physical and economic access to 

basic food they need, while the common African Agriculture Programme (CAAP) defined it at the national 

level as ensuring that all people at all times are in a position to produce or procure the basic food they 

need. 

A sustainable food security programme is the one that satisfies our demands for safe and quality 

basic food without endangering the capacity of the next generation, implying our fore-sight to adjust the 

demands when approaching the threshold of the breakpoint of sustainability (Brown, 1998). Would the 

next generation of Nigerians in the third millennium be empowered to have the physical and economic 

access to produce the basic food needed? 

A number of factors potentiate food security. These factors include improved agricultural 

practices, un-inhibited bioavailability, adequate infrastructure, adequate food handling, preservation and 

processing methodologies. Also, aggressive campaigns against cultural and religious prejudices, 

psychology and ignorance would help in ensuring food security. Food handling, preservation and 

processing fall into post harvest food chain domain and exerts very significant influences, if properly 

handled on adequate food security. It is, therefore, crucial that suitable consideration be given to the 

selection, sequencing and application of efficient food processing methodologies (e.g extrusion food 

engineering) so as to mitigate the adverse consequences of food insecurity such as Protein-Energy 

Malnutrition (PEM), which is already a problem in many parts of Nigeria; and the vulnerable groups 

include the elderly, young children, infants, pregnant and lactating mothers (Hart, 1992). 

For a sustainable food security in the third millennium, there should be a radical change in the 

world agricultural policies by creating the awareness on the importance of insects to man’s survival. A 

campaign against the cultural aversion to entomophagy (i.e. insect for human nutrition) must be embarked 

upon. 

The main focus and thrust of this paper therefore, is to identify and discuss various strategies for 

sustainable food security and the special gains in some of the strategies besides the obvious general 

advantages. 

Food Security Strategies: 

• Efficient Management of Environment 

The environment is comprised of the natural environment and the Cultural (or built- environment). 

The natural environment is made up of: 

■ Land and its attributes of soil, minerals, vegetation, space and terrestrial animals; 

 Water and its attributes of groundwater, streams, seas, oceans and aquatic animals; and 

■ Air and its attributes of gases including the air we breath, moisture, sense temperature, wind, 
solar energy aria arboreal lives. 



All the proactive factors of food security (i.e. human beings, structure and infrastructures) are 

located on the environmental resources systems (or media) (i.e. land, water and air). This information 

shows the critical role an efficiently managed environment plays in ensuring food security. For example, 

sound management of land resources system/medium through the provision aforestation, avoidance of 

Slash and bum’ agricultural practice, and well-guided erosion works would prevent gully erosion on the 

land. This conserves soil nutrients and so, gives rise to increase yield in agricultural production. 

Again, the water resources system should be protected from industrial pollutants such as 

discharged inadequately treated waste and effluents. This effort makes both ground and surface water safe 

for human beings and aquatic lives. 

Moreover, the air resources system that is managed with air-pollution-control equipment 

checkmates the effects of atmospheric pollutants such as carbon monoxide, noise, smoke, sulphur and 

nitrogen oxides. This creates a conductive vicinity and quality life for workers and farmers. 

• Massive Food Production Scheme 

Under this scheme, governments should provide adequate agricultural inputs such as fertilizers, 

improved variety of high-yielding seeds and cassava cuttings and floating of a micro-credit scheme 

through which small-scale farmers can obtain loans to beef up their agricultural operations. 

Modern mechanized farming methods should be adopted by governments and NGOs as this 

would give rise to large-scale production of food. Government should adequately fund the National Center 

for Agricultural Mechanization (NCAM) at Ilorin, Kwara State as it is specifically set up for training on 

mechanization, equipment operation, repair and maintenance for farm workers. 

Other agricultural inputs expected from the government include increase ip the activities of the 

agricultural extension officers as they will be feeding the rural farmers with new farming techniques; 

establishment of new farm settlements and re-invigorating of the existing ones; and development of 

surface and ground waters for irrigation purposes and potable water for rural farmers. This can be done by 

re-invigorating all the River Bash through adequate funding. All these efforts would give rise to bumper 

harvests. 

• Use of Unconventional Sources of Food 

To sustain food security even in the third millennium, researches on new farming technologies 
and foundation of affordable nutritious foods must be embarked upon. This is as a result of the fact that 
land is dwindling as forests have given way to logging for export and farming (Olusanya, 2000); and that 
the nutritional poverty (i.e. malnutrition) status of the population of African in general and Nigeria in 

particular is low (Aso, 2000). World Health Organization (WHO) (1992), recommended per capital daily 
nutrient of 10,042 kj of energy and O.Ookg of protein. In Nigeria, the consumption are estimated to be 
8786kj of energy and 0.04kg of protein (Giwa, 1996), with 60-80% of Nigerians lacking in energy and/or 
one or more of the other essential food nutrients (Hart, 1992). 

To mitigate the above aberrations, which in turn potentates food security, Nigeria must change 
from the world limiting agricultural policy formulated around crop and animal husbandry to include Insect 

Fanning and intensify innovations in extrusion food engineering. 
For a sustainable food security in the third millennium, insect is an alternative food resource, a 

biodiversity endowment which is neglected for human nutrition (i.e. entomophagy) out of cultural aversion, 
entomophagy is not new because history recalls that insect constituted a great part of the diet in ancient 
civilization and even up to 1981, of which I am one of the beneficiaries. The world recorded edible insects 
include termites, locusts, grasshoppers, caterpillars, butterflies and moths, bees, ants, wasps, beetles etc 

(Ramos-Elorduy, 2000). The joint report by the FAO and the U.S 

 
Department of Health, Education and Welfare shows that insect between 2mm and 40mm long are the 
largest group of animal in the animal kingdom constituting about 70% of all known animal species and 
providing high levels of protein and vitamins. Caterpillars, grasshopper, locusts and termites respectively 
have 62.35%, 47.4% and 36.5% levels of protein as against 22.6% and 21% in beef and chicken 
respectively. 

The appropriate arms of the United Nations (e.g. Food and Agriculture Organization (FAO), 
World Food Council (WFC) etc) should provide Financial assistance to developing nations for 
entomophagy development so as a sustain food security. 

On the other hand, food extrusion is the use of frictional energy in an equipment or machine 
system, called extruder, to convert a food material or a mixture thereof into a molten mass, and then force it 
through a die to obtain pellets, ribbons or tubes of the food material. Extrusion Food Engineering (EFE) 



ensures food security, particularly in the areas of nutrition foods, in the following ways: 
■ Protein rich sources such as yeast protein, nut and seed granules can be extruded, with low cost; 
low protein value cereal and tuber ingredients like starch and floor to fabricate nutritious bread, moi-moi, 
snacks and infant formulae. 

■ Essential minerals and vitamins can be extrusion incorporated into the diets of low income 
vulnerable groups at affordable cost, utilizing locally available low cost raw materials like yam or cassava; 
and 

■ It helps in overcoming the psychological barriers militating against the use of unconventional food 

source such as lizard, grasshopper, rat meat etc. for examples, one can easily eat up extrusion processes 
lizard burger, grasshopper pie and termite sausage without dealing with the psychology of starring at the 
lizards eyes or at the numerous legs of the insects; and it will be easier to consume extruded cereal product 
fortified with high protein caterpillar or rat meat, without thinking about maggot or what our ancestors ate. 

• Food Procurement Scheme: 

CAAP’s definition of food security shows that a condition must be created such that all people at 

all times are in a position to procure the basic food they need’. A good food procurement scheme involves 

provision of good network of roads (trunk A, trunk B, and feeder roads) to link the urban towns and the 

rural areas where farm settlements and River Basins are located. The government and rural communities 

should ensure the existence of such roads for easy evacuation of agricultural products to the cities. Again, 

government should entrance the pay package of the civil and public servants. The government and various 

communities should jointly play down on incessant internal/ external conflicts fomented by land disputes 

or government political insensitivity. Peace is vital to ending hunger. Even the best of agricultural policies 

can do little if farmer cannot till their fields in peace (Harsh, 1994). 

Therefore, access roads and absence of civil strife and conflicts promote the right of individuals 

to food security. 

• Food Processing Scheme 

The bulk of Nigeria’s food is produced in the rural areas. The government should not only 

establish community food processing centers in these rural areas, but also fund and supervise their 

operations. Such food processing centers as cassava processing, palm oil processing, and food extrusion 

centers etc can be used to address the problems associated with perishable agricultural products like 

tomatoes. 

• Positive Attitudinal Change/Orientation Toward Farming: 

Aggressive enlightenments should be mounted by governments and NGOs to create the 

awareness in Nigerians that farming is a noble occupation which should not be left in the hands of literate 

female workers usually operating in the rural areas. Farming occupation should be made more lucrative by 

governments through the provision of entizing agricultural inputs and involvement of not only the 

graduates of agriculture but also, the greatest of other disciplines like engineering, economics, accountancy 

and marketing. For sustainable food security, the social status of farming occupation should be elevated to 

the highest esteem. 

Other food security strategies include food preservation and reservation scheme and adequate 

funding of researches in agriculture. 

Conclusion 

Food security is simply all-year round accessibility and affordability of food by all the people. To 
ensure a sustainable food security, governments and NGOs should massively mobilize people to ensure 
sound environmental management through proper checkmating of land and water degradations, 
deforestation and loss of biodiversity; upgrade the societal perception of the farming occupation; embark 
on a radical change in agricultural policy by sourcing foods through insect farming and extrusion food 
engineering strategies. Extrusion food engineering can be used to achieve food safety, preserve or enhance 

nutritional and sensory quality, reduce the drudgery and limitations of batch processes, and enable the 
formulation and development of affordable nutritious novel food items from hitherto neglected and 
unconventional food sources. Engineers therefore, should take the center stage in engineering a sustainable 
food security in the third millennium. 
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