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Abstract  

The need to promote ICT-based agricultural knowledge and information 
management to increase production and productivity of farmers, enhance 
food security and support rural livelihoods in Nigeria is increasingly 
recognized. This paper explores the meaning, utilization and potential 
contributions of ICTs to agricultural development in Nigeria. It also 
discusses the constraints to the application of ICTs in agriculture and rural 
livelihoods which the rural poor are immersed in. The report concludes that 
ICT is a good repository of agricultural knowledge and information and 
further recommends strategies that will make ICT utilization in agriculture 
user-friendly, easy to access, cost-effective and well protected from 
unauthorized access. 

 
 
 Information and Communication Technologies(ICTs) are emerging as 
important tools for the development of societies and as driving forces in the 
economies world-over.  ICTS are no more confined to assist heightened research and 
development, the new technologies have made significant improvements in the life-
style and the efficiency levels of all sectors of the economy (Sebastine, 2010). ICTs 
have always mattered in agriculture. Ever since people have grown crops, raised 
livestock, and caught fish, they have sought information from one another. All the 
stakeholders in the agricultural industry need information and knowledge for effective 
and efficient performance.  
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 Farmers may have planted the same crop for centuries, but over time, weather 
patterns and soil conditions change and epidemics of pests and diseases come and go. 
Updated information allows the farmers to cope with and even benefit from these 
changes. Providing such knowledge can be challenging but however, because of the 
highly localized nature of agriculture it means that information must be tailored 
specifically to distinct conditions. 
 
 Agriculture in Nigeria is facing new and severe challenges in its own right. 
With rising food prices that have pushed over 40 million people into poverty since 
2010, more effective interventions are essential on agriculture (World Bank, 2011). 
The growing global population, expected to hit 9 billion by 2030, has heightened the 
demand for food and placed pressure on already fragile resources. Feeding that 
population will require a 70% increase in food production (FAO, 2009). 
 
 The application of ICTs in agriculture is increasingly important. 
Understanding and addressing global agricultural development are critical to 
improvising smallholder livelihoods in which ICT can play a major role. The 
continued increase in globalization and integration of food markets has intensified 
competition and efficacy in the agricultural sector and has brought unique 
opportunities to include more smallholders into the supply chains. Yet, in the same 
vein, agriculture faces a range of modern and serious challenges, particularly in less 
developed countries exposed to price shocks, climate change, and continued 
deficiencies in infrastructure in rural areas. 
 
 Given the challenges bedeviling agriculture in Nigeria, the arrival of ICTs is 
timely. Although, the benefits of the Green Revolution greatly improved agricultural 
productivity, however, there is demonstrated need for a new revolution that will bring 
lower prices for consumer through reduced waste and more efficient supply chain 
management. 
 
 Public and private sector actors have long been in the search for effective 
solutions to address the long and short term challenges in agriculture, including how 
to provide the abundant information needs of farmers. ICT is one of these solutions, 
and has recently unleashed incredible potential to improve agriculture in Nigeria and 
other developing countries. According to Mehra (2010), technology has taken an 
enormous leap beyond the costly, bulky, energy-consuming equipment once available 
to the very few to store and analyze agricultural and scientific data with the booming 
mobile, wireless and internet industries, ICT has found a foothold even in poor 
smallholder  farms and in their activities. The ability of ICT to bring refreshed 
momentum to agriculture appears even more compelling in the light of rising 
investments in agricultural research, the private sector and spread of ICTs and the 
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upsurge of organizations committed to the agricultural development agenda 
(Wikipedia, 2013).  
 
Meaning of ICTs  

Information and Communication Technologies in this context can be defined 
a sets of technologies that facilitate communication, processing, storage, retrieval and 
transmission of information by electronic means. It is the acquisition, production, 
transformation , storage and transfer of data or information electronically in forms 
such as vocal, pictorial, textual and numeric, so as to facilitate interactions between 
people and machines. According to Ozor and Ndukwe (2004), ICTs are those 
technologies that can be used to interlink information technology devices such as 
personal computers, communication technologies such as telephones and their 
telecommunication networks. These include not only digital formats such as the 
internet or the world wide web (www) but also interface with radio, cable and 
television, video, cellular phones,  print media and others. 

 
 ICT is any device, tool, or application that permits the exchange or collection 
of data through interaction or transmission. It is an umbrella term that includes 
anything ranging from radio to satellite, imagery to mobile phones or electronic 
money transfers.  ICTs are tools that aid in the communication between people by 
capturing, processing, storing and communicating information electronically, as well 
as services and applications that assist in the management of information (Heek, 
1999). ICTs cover internet service providers, telecommunications equipment and 
services, information technology equipment and services, media and broadcasting, 
libraries and documentation centres, commercial information providers, networks-
based information services and other related information and communication 
activities. ICTs can be grouped into broadcast technology, print technologies and 
computer/micro electronic technology. Print technology includes print media such as 
newspapers, magazines, bulletins, posters, calendars of work, newsletters, leaflets, 
pamphlets. Broadcast technology refers to the broadcast media such as radio, 
television, cinemas, media vans etc. The computer based technologies and 
telecommunication include telephones, computer, Fax, e-mail, CD-Rum, 
Geographical Information System (GIS) and the internet. 
 
 E- agriculture is an emerging field focusing on the enhancement of 
agriculture and rural development through improved information and communication 
processes. More specifically, e-agriculture involves the conceptualization, design, 
development, evaluation and application of innovative ways to use ICTs in the rural 
domain, with a primary focus on agriculture. It is one of the action lines, identified in 
the declaration and plan of action of the World Summit on the Information Society as 
published in Tunis Agenda 2005 (Richardson, 1999). The increase in their 
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affordability, accessibility and adaptability has resulted in the use of ICTS even 
within rural homesteads relying on agriculture. ICTs are now increasingly being used 
to disseminate information on agricultural research and their potential for economic 
development is becoming more explicit.  
 
ICTs Used in Agriculture    
 Knowledge and information are important factors for accelerating agricultural 
production and improving marketing and distribution. Types of ICTs used in 
agriculture consist of three main technologies: computer technology, communication 
technology and information management technology. These are applied for 
processing, exchanging, managing data, information and knowledge. 
i. Telephone: The Global System for Mobile telephone (GSM) is ideal for rural 

areas, cheap to set up, easy to use, filling a vital need in Nigeria. Today, most 
rural farmers have access to the GSM which has enabled a close interaction 
between them and development. Mobile phones may be useful in marketing 
agricultural products, getting information on prices of inputs, goods, weather 
up-dates, agricultural prices, animal health/husbandry etc. 
 

ii. Radio and Television: These are media for mass education and mobilization. 
According to Omotayo (2005), the sound and vision power of the television is 
useful in demonstrating technologies and video training. Community broadcast 
enables farmers to express themselves through a mass medium and gives voice 
to the neglected farmers and the poor in general. Agricultural related public 
announcement, education, enlightenment and sensitization are sent to the 
remote masses, timely and less costly through these media. 
 

iii. Computer: The softwares and operating systems which include application 
softwares (system softwares) are essential parts of the computer utilized by the 
central processing unit to fulfill its tasks. A computer is an essential ICT tool 
for agriculturists as it enables them to have a proper recording system, and 
using the record, they will be able to make proper management decisions. 
 

iv. Internet Services: The internet is composed of many interconnected computer 
networks. Each network may link tens, hundreds, or even thousands of 
computers, enabling them to share information and processing power. This may 
be used to obtain information on farming, check market prices, weather report 
and news, download forms and guides. Moreover, farmers can use the internet 
to create a website where different kinds of agricultural information can be 
shared (Rao, 2004). 
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v. E- mail: E-mail is an electronic message sent from one computer to another. 
The e-mail is similar to the traditional postal system except that the messages 
are exchanged through the use of computer networks and telecommunication 
systems. Thus, the e-mail is an internet service in which messages are sent back 
and forth between individual users and organizations through an electronic 
medium. A user can send textual, vocal, pictorial and other multi-media 
information in digital forms to friends, peers, families, organizations and 
institutions. 
 

vi. Print Media: These include newspapers, magazines, bulletins, posters, 
calendars, newsletters, leaflets, pamphlets that contain agriculture related 
information and knowledge.  
 

 Generally, the use of ICTs in agriculture improves the ability to search for 
information and increase the quantity of information available, ultimately reducing 
uncertainty, enhancing participation and hence increasing the availability of food and 
income. Prior to the era of computer, radio, television and print media programs were 
in use for Agricultural Education purposes either directly or indirectly most especially 
in Agricultural Extension Education for farmers. There was no avenue then for those 
watching and listening to ask presenters questions for a better understanding of the 
concepts being taught. Digital technology which includes computer has removed this 
barrier in the recent time because the use of phoning in system for radio and 
television programs is now available. 
 
Constraints to the Use of ICTs in Agriculture  
The utilization of ICTs in agriculture are constrained by many factors: 
i.  Lack of Physical Access to ICT infrastructure: At present, a huge gap exists in 

access to ICTs which are concentrated in urban areas and the majority of 
farmers live in rural areas. According to Ovbiagele (2006), internet connectivity 
is frequently available only within the capital in many developing countries 
with a very small aperture terminal (VSAT) while the majority of the 
population live outside these cities. Access to ICTs is a vital concern that 
affects the farmers’ use of ICTs in agriculture.  

 
ii.  Inadequate Human Resources: Education, training and capacity building are 

integral parts of all ICT projects. ICT education, training and skills involve 
literacy, language, computer skills and information literacy. Farmers in Nigeria 
are unlikely to have the requisite education, training, skill and knowledge of 
ICTs. Farmers, especially those living in rural areas are less likely to have 
information literacy and computer skills. This generally results from their 
limited exposure and isolation. Users of ICTs have to be trained in the use, 
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application and maintenance of ICTs before they can become confident enough 
to use them in improving their livelihoods and welfare. 

 
iii.  Poverty: ICT facilities are costly. Household possession of radio, television, 

computers among others is rare due to the lean financial resources in the rural 
areas. 

 
iv.  Social and cultural Problems: When they exist, rural information centres or 

cybercafes are located in places that are usually inaccessible to the rural 
farmers. Given multiple roles and heavy family responsibilities, their leisure 
hours are few and the cybercafes may not be open when farmers can visit them 
or they may be open in the evenings when it is problematic for farmers to visit 
them and return safely to their homes in the dark. Thus, their mobility is limited 
both in the sense of access to transport and ability to leave the home. 

 
v.  Inadequate Power Supply: Electricity and power supply are absolute 

prerequisite to using contemporary ICT systems. In Nigeria, it is obvious that 
electricity access unevenly favours urban and wealthy residents. In rural areas, 
which usually lie outside the grid infrastructure, affordable and reliable sources 
of electricity are a major concern. Disruptions and surges in electricity can 
cause great damage to ICT equipment. 

 
vii. Policy Issues: In Nigeria, the formulation and implementation of ICT sector 

policies is still very rudimentary and calls for an integrated set of laws, 
regulations and guidelines that shape the generation, acquisition and utilization 
of ICTs for economic development. At present, the regulations are rigid and 
telecommunication tariffs and import duties on ICT equipment are high. These 
must be revisited for enhanced ICT application to agricultural development in 
Nigeria.  

 
Conclusion 
 ICTs play a major and vital role in modernizing agriculture in Nigeria. It has 
been discovered that ICT is a good repository of information and knowledge that can 
improve agricultural production, processing, marketing and distribution. Thus, 
agriculturists should strive to explore, exploit and constantly integrate ICTs in 
agrobusinesses for better productivity. Accomplishing these tasks requires the 
implementation of a complex set of policies, investments, innovations, and capacity-
building measures, in concert with beneficiaries and other partners, which will 
encourage the use of locally appropriate, affordable and sustainable ICT 
infrastructure, tools, applications and services for the rural economy. 
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Recommendations  
It is therefore recommended that:  
i. farmers should be computer literate, trained in the use of ICTs and equipped with 

adequate knowledge of internet usage or operation;  
 

ii. government, private and non-governmental organizations (NGOs) inclined to the 
agricultural sector and rural development should empower the farmers with 
information and communication assets and services that will increase their 
productivity and income as well as protect their food  and livelihood;  
 

iii. technology in itself is not sufficient, a well trained team is also required to 
harness ICTs effectively and efficiently to be able to compete in the complex and 
rapidly changing global markets so as to avoid falling behind the technology 
curve; and 
 

iv.  above all, the provision of electricity and power supply in the rural areas in 
particular and to the Nigerian community at large should be improved upon. 
Thus, government should build firm foundation for the generation, transmission 
and distribution of reliable electricity across the country.  
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