


THE ICT EFFECTIVENESS USED BY AGRICULTURAL EXTENSION AGENTS IN NIGERIA

ABSTRACT

Information has become a vital resource in agriculture, with knowledge and timely data playing a crucial role in equipping extension agents to help farmers take advantage of opportunities that can enhance their agricultural productivity. Agricultural extension services are central to the dissemination of innovations, transfer of knowledge, and empowerment of rural farmers. Information Communication Technologies (ICTs) are essential tools that aid information processing and transfer, promoting efficient resource utilisation and improved service delivery. This study assessed the limitations of ICTs in evaluating the job functions of agricultural extension agents in Delta and Edo States, Nigeria. The objectives were to: identify available ICT facilities; the availability of ICT facilities among extension agents; usage of ICTs by extension agents; and identify constraints to ICT usage. A multi-stage sampling method was used to select 300 respondents. The study adopted a multi-stage sampling technique across four stages. Data were gathered through structured questionnaires and analysed using descriptive statistics, t-test, and regression analysis. Findings revealed that mobile smartphones (x̅=4.00) and internet services (x̅=3.99) were the most accessible ICT tools. The pooled result indicates that the extension agent were competent in the use of search engine like google and yahoo (x̅=2.98), can connect to the internet using an internet browser (Mean=2.97), know how to find a particular page (x̅=2.96), can download instructional videos from internet (x̅=2.80), know how to download software (x̅=2.63) and can create and send e-mail to other people (x̅=2.54). The result revealed that there was no significant difference in the ICT competency in ICT usage of extension agents in Delta and Edo states, respectively. The null hypothesis is therefore accepted. This implies that there was no difference in competence among the EAs in the two states. The study recommends improved infrastructure and support for ICT deployment, especially in rural areas. Furthermore, for this growth to be in place, the communications infrastructure should be able to meet the delivery thereby improving farmers’ knowledge about agricultural technologies and bettering their attitude towards innovation adoption.
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INTRODUCTION
Information and Communication Technology (ICTs) play a vital role in electronic Agriculture (hereafter e-agriculture) as efficiency and process control in agriculture is inextricably linked with the use of ICTs. e-agriculture as the manifestation of ICTs, crops, and livestock production systems, their diversification, and the agri-food actor-networks involvement. They opine that the improvisation in agriculture data collection, data storage, and data transmission through verifiable transfer mechanisms and regulated transparency functions can impact sustainable agriculture (Dey & Shekhawat, 2021; Balyan et al., 2024). Information has become a vital resource in agriculture, with knowledge and timely data playing a important role in equipping extension agents to help farmers take advantage of opportunities that can enhance their agricultural productivity (Mohammed, 2024; Joel et al, 2025). Agricultural extension services are central to the dissemination of innovations, transfer of knowledge, and empowerment of rural farmers (Mbatha, 2024; Arowosegbe, 2025). ICTs improve connectivity and access to information, fostering efficient communication and decision-making (Brown, 2020). In recent years, Information and Communication Technologies (ICTs) have become vital tools in transforming extension systems by enhancing communication, information access, and service delivery efficiency (Adeoye et al., 2024). 
Information and Communication Technologies (ICTs), including hardware, software, and telecommunications, provide tools for generating, storing, processing, and disseminating information (Abdulai, Quarshie & Duncan, 2023; Singh & Singh, 2024). Tools such as mobile phones, internet platforms, radio, GPS, and digital databases enable agricultural extension agents to provide timely advisory services, bridge information gaps, and strengthen linkages between research and rural farmers (Owolabi et al., 2025; Mushi, Serugendo & Burgi, 2025). The application of Information and Communication Technology (ICT) across different sectors of the global economy has become a game-changer in boosting work efficiency and productivity. The agriculture sector in the global economy is one of the industries experiencing tremendous ICT application in all spheres of its operations. In recent years, ICTs have become one of the main driving tools used by farmers to manage the essential factors of production (land, labour, capital, and soil) in agriculture. ICT applications have the potential to identify and find solutions to some of the numerous problems faced in the field of agriculture, which include prolonged droughts, pest and disease outbreaks, seasonality and spatial dispersion of farming, high transaction costs and information asymmetry (Nyarko & Kozári, 2021). However, while the potential of ICTs in agricultural development is widely acknowledged, their integration into the day-to-day functions of extension personnel in many developing countries remains limited (Khatri et al., 2025; Matsvai & Hosu, 2024).
In Nigeria, efforts have been made to mainstream ICTs into agricultural extension through policies, training, and infrastructure development. The disparities in ICT access, competence, and institutional support continue to hamper effective utilisation, especially at the grassroots level (Adebayo & Nwankwo, 2025). Delta and Edo States, located in the South-South region of Nigeria, are agriculturally rich but face systemic challenges that limit the full integration of ICTs in extension practice. The challenges hinder widespread adoption. Issues such as erratic electricity supply, high cost of ICT tools, poor network connectivity, and limited digital literacy among agents persist as major obstacles (Ibrahim et al., 2025).
Moreover, organisational and structural constraints—such as inadequate training, lack of maintenance support, and insufficient funding—further restrict ICT-driven innovation in extension services (Choruma et al, 2024). These challenges hinder extension agents from fully leveraging digital tools to perform essential functions like farm visits, farmer education, data collection, and rapid feedback delivery. As a result, the effectiveness and responsiveness of agricultural advisory services are often compromised (Yahaya & Katikpo, 2024;  Ugpat et al, 2025).
This study, therefore, investigates the limitations affecting ICT integration in the job functions of agricultural extension agents in Delta and Edo States. It aims to identify the key infrastructural, institutional, and human-capacity-related constraints and assess their impact on the agents’ performance.  Findings from this research will provide a basis for targeted interventions and policy recommendations to strengthen ICT adoption and functionality in Nigeria’s extension systems.
MATERIALS AND METHODS
Study Area
The study was conducted in Delta and Edo States. Delta State is a state in Nigeria located approximately between longitude 5o00 and 6o 45 East of the Greenwich meridian and latitude 5o00 and 6o30 North of the equator. It has 25 local government areas (L.G.As) distributed within agricultural zones, namely Delta North, Delta Central and Delta South. It has a land area of about 17,011 square kilometres. It shares boundaries with Edo, Imo, Bayelsa and Anambra States (FOS, 1997).
The state has a population of 5,663,362 according to the National Population Commission (NPC, 2016). Delta State is made up of these agricultural extension zones, which are the Delta North zone, with 9 extension blocks, the Delta Central, with 10 extension blocks and the Delta South zone, with 6 extension blocks.
The Delta State Agricultural Development Programme (ADP) is made up of three agricultural zones as follows: Delta Central, Delta South and Delta North zones. There is are total of 267 extension professionals on the ground, these include 3 zonal managers (ZMs), 3 zonal extension officers (ZEOs), 12 subject matter specialists (SMSs), 25 block extension supervisors (BESs), 25 block extension advisors (BEAs), 200 extension agents (EAs).
Edo State has a land mass of 19,749km with a population of 4,235,595(NPC, 2016). It lies roughly between longitudes 05o04’E and latitudes 05o44’N. It is bounded on the west by Ondo State, on the south by Delta State, on the east by Kogi and Anambra States and on the north by Kogi State. The administrative capital is Benin City, and it comprises three agricultural extension zones viz, Edo South, Edo North and Edo Central. The Edo State Agricultural Development Programme (ADP) was established in 1985 as Bendel State ADP. Edo State Agricultural Development Programme (ESADP) is divided into three agro-ecological zones as follows: Edo Central, Edo North and Edo South Zone. The central is divided into five Local Government (LGAs), as follows: Esan Central, Esan West, Esan North-East, Esan South-East and Igueben Local Government (LGAs). The Edo North comprises Owan West, Akoko-Edo, Etsako West, Etsako East, Owan-East and Etsako Central LGAs. The Edo South consists of seven (LGAs), namely, Oredo, Ovia South West, Ovia North East, Ikpoba-Okha, Egor, Uhummwonde and Orhionwon LGAs. In all, there are a total of 18 LGAs in the study area.
In the Edo State Agricultural Development Programme, there was a total of 160 extension agents on the ground. These include 1Programme Manager   (PM), 3 Zonal managers (ZMs), 3 Zonal extension officers (ZEOs), 5 Subject Matter Specialists (SMSs), 24 Block Extension Supervisors (BESs), 24 Block Extension Agents (BEAs), 100 Extension Agents (EAs).      
Sampling Procedure
The study adopted a multi-stage sampling technique across four stages. Stage I: Purposive sampling was used to select top-level extension professionals from the Agricultural Development Programme (ADP) headquarters in Edo and Delta States, as they are directly involved in policy implementation. In Edo State, one Programme Manager and two Zonal Managers (ZMs) were selected. In Delta State, three Zonal Extension Officers (ZEOs), one from each zone, were selected. This resulted in a total of six extension professionals—three from each state. Stage II: At the zonal level, purposive sampling was also employed to select ZEOs and Subject Matter Specialists (SMSs) due to their expertise and limited numbers. In Edo State, all three ZEOs and five SMSs were selected. In Delta State, all three ZEOs were included, while nine out of twelve SMSs were selected using simple random sampling. This yielded a total of 20 professionals—8 from Edo and 12 from Delta. Stage III: Random sampling was applied at the block level to select extension agents. In Edo State, 39 out of 48 Block Extension Agents (BEAs) and Block Extension Supervisors (BESs) were randomly chosen. In Delta State, 35 out of 50 were selected, giving a total of 74 extension professionals at the block level. Stage IV: At the circle level, 100 Extension Agents (EAs) were randomly selected from each state, totalling 200 agents. In sum, a comprehensive approach combining purposive and random sampling ensured representative coverage of extension professionals across all operational levels.
RESULT AND DISCUSSION

ICTs Facilities Available to Extension Agents

Table 1  revealed that in Delta State, the greatest proportion  (x̅=4.00) of the respondents owned mobile smart phone which was followed by internet (x̅=3.99), while on the other hand, a small proportion owned radio (x̅=2.02), video camera (x̅=1.49), computer (x̅=1.45), television  (x̅1.02),  global positioning system (x̅=1.01)  newspaper (x̅=1.01) and. In Edo state, a high proportion of the respondents owned mobile smart phone (x̅=4.00)  and internet (x̅=4.00) while low proportion of the respondents owned radio (x̅=2.00), video camera (x̅=1.50), global positioning system (x̅=1.01)  record player (x̅=1.00), television (x̅=1.00), newspaper(x̅=1.00)  and computer (x̅=1.00), Further analysis in Table 2 indicates that the pooled result of the respondents in Delta and Edo States, higher proportion of extension agents owned smart phones (x̅=4.00) and internet (x̅=3.99), while low proportion of extension agents, owned radio (x̅=2.00), video camera (x̅=1.49), computer (x̅=1.43), television (x̅=1.02), record player (x̅=1.00), global positioning system (x̅=1.00) and newspaper (x̅=1.00). 
The findings imply that mobile phones or smartphones and the internet were the most common ICT devices used by all respondents for performing their job functions. O’Dea (2020) noted that mobile phones that have internet connectivity (smartphones) are mostly used ICT device across the globe; from these findings majority had mobile phones. This implied that extension agents in Delta and Edo states ADP lack ICTs to enhance their job performance. This is in agreement with the findings of  Sen et al. (2025) that the use of ICTs by extension agents is influenced by provisions of ICT facilities by extension authorities and also the nature of internet innovation, the number of software applications, and the number of hardware’s owned by extension agents. Furthermore, Byamukama et al (2025) stated that for this growth to be in place, the communications infrastructure should be able to meet the delivery thereby improving farmers’ knowledge about agricultural technologies and bettering their attitude towards innovation adoption.




	

Table 1:  ICTs facilities available to extension agents

	ICT facilities 
	Delta State (n=150)
χ	                SD 
	Edo (n=150)
χ                    SD
	Pooled (n=300)
χ                   SD

	Mobile smartphone
	4.00
	0.000
	4.00
	0.001
	4.00
	0.000

	Radio	
	2.02
	0.141
	2.00
	0.000
	2.01
	0.991

	Internet
	3.99
	0.082
	4.00
	0.002
	3.99
	0.051

	Video camera
	1.49
	0.501
	1.50
	0.501
	1.49
	0.500

	Computer 
	1.45
	0.530
	0.41	
	0.491
	1.43
	0.511

	Record player
	1.00
	0.001
	1.01
	0.002
	1.00
	0.000

	Global Positioning System
	1.01
	0.112
	1.00
	0.001
	1.00
	0.081

	Television 
	1.02
	0.141
	1.00
	0.001
	1.01
	0.092

	Newspaper
	1.01
	0.112
	1.00
	0.002
	1.00
	0.211


Source: Field survey, 2025 Available≥2.50
Competency Level of Extension Agents' ICT Usage
Table 2 shows the competency level of extension agents in ICT usage in Delta and Edo States. In Delta State, the extension agents were competent in the ability to connect to the internet using an internet browser (x̅=3.37), use search engine like google and yahoo (x̅=3.36), know how to find a particular page (x̅=3.31), can download instructional videos from internet (x̅=3.07), the use of video conferencing among experts (x̅=3.00), and can create and send e-mail to other people (x̅=2.75). There is low competency in: know how to install software (x̅=1.86), know how to update software (x̅ =1.13), can reply to, delete or forward email (x̅=1.13), can attach a Word document or picture to an email as send an attachment (x̅=1.12).
In Edo State, extension agents were competent in the ability on how to find a particular page (x̅=3.29), connect to the internet using an internet browser (x̅=3.00), the use of video conferencing among experts (x̅=3.00), can use search engine like goggle and yahoo (x̅=2.80), know how to download instructional video from internet   (x̅=2.66) and create can and send e-mail to other people (x̅=2.60).  There is also low competency in; I know how to download software (x̅=2.66), know how to install software (x̅=2.00), know how to update software (x̅ =1.00), can reply to, delete or forward email (x̅=1.00) and can attach a word document or picture to an e-mail as send as attachment (x̅=1.00). The pooled result indicates that the extension agent were competent in the use of search engine like google and yahoo (x̅=2.98), can connect to the internet using an internet browser (Mean=2.97), know how to find a particular page (x̅=2.96), can download instructional videos from internet (x̅=2.80), know how to download software(x̅=2.63) and can create and send e-mail to other people (x̅=2.54). There is low competency in: know how to install software (x̅=1.93), know how to update software (x̅ =1.06), can reply to, delete or forward email (x̅=1.06) and can attach a Word document or picture to an email as send an attachment (x̅=1.06).
The general result suggests that extension agents in Delta State were competent in six out of eleven areas and Edo State were competent in 5 out of 11areas, the higher the competency level of extension agents, the more efficient they are in the use of ICTs. Based on the findings, it is obvious that there is an urgent need to train staff on the skills required to properly use the ICTs. This is in line with Isibor et al (2025), who stated that there is a need for ICTs capacity building orientation and training of extension workers at all levels to be able to provide more customised information to meet each user’s needs and competence. Otene,  Attah,  and  Owoicho (2020) added that extension agents will need to have access to the  ICT and also possess some level of proficiency when it comes to the use of  ICT to access agricultural information. These could enhance the extension service delivery, thereby improving farmers' knowledge of agricultural technologies and bettering their attitude towards innovation adoption.




















Table 2: Competency level of extension agents ICT usage

	Competency on ICTs usage
	Delta State (n=150)
       χ	            SD 
	Edo (n=150)
      χ               SD
	Pooled (n=300)
    χ            SD

	I can connect to the net  using an internet browser
	     3.37*
	0.441             
	    3.00*
	      0.361               
	    2.97*
	0.441            

	I can use a search engine like Google and Yahoo	
	3.36*
	0.410
	 2.80*
	0.001
	2.98*
	0.301

	I know how to find a particular page  
I know how to download an instructional video from the internet
	3.31*
     3.07*
	0.361
0.320
	3.29*
  2.66*
	0.000
     0.002
	2.96*
   2.80*
	0.271
0.232

	I know how to download software
	2.92*
	0.291
	2.26
	0.001
	2.63*
	0.210

	I know how to install software
	     1.86
	0.342
	2.00
	0.002
	1.93
	0.241

	I know how to update software
	     1.13
	0.340
	1.00
	    0.000
	1.06
	0.241

	I can create and send an e-mail to other people
	     2.75*
	0.341
	2.60*    
	0.001
	2.54*
	0.240

	I can reply to, delete or forward an email
	1.99
	0.340
	1.00
	   0.002
	1.06
	0.241

	I can attach a Word document or a picture to an email and send it as an attachment
I can use the video conferencing                                                                       
	1.12
    3.00*
	0.341
0.341      
	1.00
  3.00*
	   0.001
     0.001
	1.06
   3.00*
	0.082
0.002


Source: Field survey, 2021 Competency (mean ≥2.50)

Difference in ICT Competence of EAs in Delta and Edo States
The t-test result (t=1.297 p= 0.05), Delta (x̅=109.840), and Edo (x̅=110.000) were statistically significant at 5% level of probability. The result revealed that there was no significant difference in the ICT competency in the ICT usage of extension agents in Delta and Edo states, respectively. The null hypothesis is therefore accepted. This implies that there was no difference in competence among the EAs in the two states. This is probably because the states are contiguousstates sharing similar administrative characteristics and procedures in the administration of extension activities, bearing in mind that these states emanated from the defunct Bendel State as such could share similar characteristics. This is in line with the findings of Otene et al (2020) that extension agents must therefore build their confidence to use ICTs, providing solutions to the infrastructural and technical problems faced by the respondents.  In addition to that, Mulungu et al (2025) stated that ICT is a set of tools that help workers with information to perform job-related information processing. 
Table  3: Difference in ICT Competence of EAs in Delta and Edo States.

	ICT usage competence               No             Mean            Difference          T            

	Delta                                            150             109.840
Edo                                              150             110.000           0,16                 -1.297     

	











Conclusion:

The findings imply that mobile phones or smart phonesmartphones and the internet were the most common ICT devices used by all respondents for performing their job functions. Mobile phones that have internet connectivity (smartphones) are mostly used ICT device across the globe; from these findings majority had mobile phones. This implied that extension agents in Delta and Edo states lack ICTs to enhance their job performance. The use of ICTs by extension agents is influenced by provisions of ICT facilities by extension authorities and also the nature of internet innovation, the number of software applications, and the number of hardware’s owned by extension agents. Furthermore, for this growth to be in place, the communications infrastructure should be able to meet the delivery thereby improving farmers’ knowledge about agricultural technologies and bettering their attitude towards innovation adoption.
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