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This study assessed the socio-economic factors affecting the adoption of 
Information and Communication Technologies (ICTs) by extension workers 
in the North-West Zone of Nigeria. Five out of the seven states were chosen 
using simple random sampling. Three hundred and four (304) extension 
agents and nineteen (19) extension supervisors were randomly selected 
from the state Agricultural Development Projects (ADPs), giving a total of 
three hundred and twenty-three (323) respondents. Data were collected 
with the aid of structured questionnaire. Analysis of the data was carried out 
using descriptive statistics, opinion ranking and Chi-square. Findings of the 
study showed that majority of the extension workers were males and 
married, within the age ranges of 41-50 and 51-60 years for the agents and 
the supervisors, respectively. The extension agents and supervisors had 
family sizes of 1-10 and 11-20 members, respectively with majority having 
Higher National Diploma (HND) certificate. They had mean annual incomes 
of N379,051 and N1,069,074 for the agents and the supervisors, respectively.  
Radio, television, telephone, DVD, video, computer and printer were fully 
adopted. There was low adoption of scanners, fax and Web publishing. There 
was also low adoption of the Web, satellite, E-mail, CD-ROM and search 
engines among the extension agents. The extension workers used the ICTs to 
obtain and disseminate information on improved agricultural production 
techniques, marketing and climate. The extension agents’ education, income, 
training, awareness and access were all significant (p<0.01) to ICT adoption. 
Age (p<0.05) and membership of agricultural organizations (p<0.1) were 
also significant. ICT training and access were significant (p<0.05) among the 
extension supervisors. Poor ICT infrastructural development, erratic and 
unstable power supply and limited access to worldwide databases on CD-
ROMs due to financial/foreign exchange were the major constraints to ICT 
use. The need to enhance ICT infrastructure, promote ICT education and 
training, build modern ICT facilities and involve agricultural extension 
personnels in national policy dialogues were offered as recommendations.      
 
Key words: Socio-economic factors, adoption, ICT, extension agents, extension 
supervisors.  

 
 
INTRODUCTION 
 
Agricultural development in Africa and Nigeria in 
particular, has been hampered by low level of agricultural 
information exchange. Arokoyo (2003) reports that in 
Nigeria, the national extension service is based on the 

Training and Visit (T and V) delivery system; traditionally 
supported by mobile cinema, video, television, radio and 
telephone being the only ICTs used by majority of extension 
workers. During    the    last    two    decades, the  world   has  
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witnessed an unprecedented growth in the area of ICT 
(Hosseini et al., 2009a). But in spite of the rapid 
improvement in information and communication brought 
about in recent times, by science and technology, most of 
the extension workers in Nigeria and the North-West zone 
in particular, still rely on the T and V system. Majority of the 
population in the developing world live in rural areas and 
has little or no access to agricultural information (Hosseini 
et al., 2009b). The use of conventional communication 
channels such as farm/home visit, personal letters, and use 
of contact farmers, for disseminating agricultural 
information have been counterproductive. This calls for the 
adoption of ICTs by both researchers and extension 
workers to transmit relevant information to farmers in a 
most efficient way (Salau and Saingbe, 2008). 

Information and Communication Technology is an 
umbrella term that includes computer hardware and 
software, digital broadcast and telecommunications 
technologies as well as digital information repositories 
online or offline (Selwyn, 2002). It also includes 
contemporary social networking aspects, read/write 
interfaces on the Web; besides file sharing systems online. 
It represents a broad and continually evolving range of 
elements that further includes the television (TV), 
radio,mobile phones and the policies and laws that govern 
the widespread use of these media and devices. The term is 
often used in plural form (ICTs) to mean a range of 
technologies instead of a single technology (Balaji et al., 
2007). 

The use of ICT has witnessed an upsurge in recent years 
in almost all areas of rural life in several African countries 
despite the persisting problems of access, connectivity, 
literacy, content and costs (CTA, 2000). The potential 
application of ICTs to extension work include: capacity to 
reach a large audience through the use of radio, television 
and Internet. It helps to facilitate training in order to make 
extension systems and structures more efficient; through 
better management of information and scarce resources. It 
useful in data bases for management of information system 
(MIS) and networking software; for the search and 
packaging of information on demand and for exploring 
alternative production options and technologies. It is also 
handy in weather forecast and warning signal for 
diseases/pests outbreaks and other disasters before they 
occur, and also for the provision of timely and sensitive 
market information for Subject Matter Specialists and for 
networking among and between the key stakeholders in 
Research-Extension-Farmer-Inputs-Linkage System 
(REFILS). Networking software can also be effectively used 
for community mobilization, learning and action (Arokoyo, 
2005). 

Modern agricultural extension system encourages the 
development of positive attitude amongst scientists to 
appreciate the knowledge, experience and capacities of the 
local people in the research development process (Amalu, 
1998). As an extension tool, ICT would enhance information  

 
 
 
 
flow in the application of agricultural extension services 
(Adebayo and Adesope, 2007). Arokoyo (2005) reports that 
to date; only radio and television have been the major ICTs 
use in agricultural extension delivery in Nigeria.  Despite 
the importance of these channels, they are principally 
owned and controlled by government. This means that only 
programmes that are government-owned and government-
based are featured. The information contents of these 
channels are more provider-driven than user-driven and 
this has serious implications for extension delivery.If 
modern ICT facilities are not adequately built into the 
mainstream of Nigerian agricultural system, there is likely 
to be stagnation in the dissemination, utilization and 
application of scientific agricultural information for 
purposeful development of the system (Adebayo and 
Adesope, 2007). Meera et al., (2004) note that as a result of 
the emerging new paradigm of agricultural development, 
old ways of delivering important services to citizens are 
being challenged and that traditional society are also being 
transformed into knowledge societies. 

The use of computers by extensionists, has been noted as 
a crucial part of extension development (Martin et al., 
2001). Goode and Elliot (1992) assert that for 
contemporary extension to provide viable educational 
programmes and opportunities to a large audience, the use 
of new electronic technology, including computers is 
inevitable. 

According to Omotayo (2005) a number of developments 
in many developing countries in recent times are shaping 
the future of extension services and are setting the stage for 
the adoption of ICT. These developments include: user 
demand for effective and appropriate extension services; 
dwindling government budgets; advances in 
telecommunication technology worldwide; globalization 
and a host of other issues.The ADP is the major organ of 
agricultural extension in Nigeria (Adebayo and Adesope, 
2007). State ADPs were established in Nigeria to increase 
food production, and raise the income of small-scale 
farmers. The ADPs started three (3) pilot projects in 1975 
covering a Local Government Area (LGA) in 3 states. The 
success of the pilot schemes lead to expansion to other 
LGAs and states in the late 70s and by 1984, all the states of 
the federation were implementing the integrated approach 
(Auta and Dafwang, 2010). The success of the pilot schemes 
led to expansion nationwide by 1984. Among these ADPs 
are the ones in the North-West zone, namely Jigawa 
Agricultural Development Authority (JADA), Kaduna 
Agricultural Development Project (KADP), Kano 
Agricultural and Rural Development Authority (KNARDA), 
Katsina Agricultural and Rural Development Authority 
(KATARDA), Kebbi Agricultural and Rural Development 
Authority (KARDA), Sokoto Agricultural Development 
Project (SADP) and Zamfara Agricultural Development 
Project (ZADP). 

This study was therefore designed to address the 
following questions:  
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Table 1. Land size, population and location of the study area 
                       

State 
 

Land Size 
(km2) 

Population Latitude Longitude No of 
LGAs 

ARR* 
(mm) 

ATR**(°C) 
 

Kaduna 46,053 6,066,562 9°10’N and 11°30’N 6°10’E and 9°00’E 23 700-1100 21-35 
Kano 20,131 9,383,682 10°33’N and 12°03’N 7°34’E and 8°32’E 44 600-1000 21-37 
Kebbi 36,800 3,630,931 10°05’N and 13°27’N 3°35’E and 6°03’E 21 500-850 21-38 
Sokoto 25,973 4,244,399 11°30’N and 13°50’N 4°00’E and 6°04’E 23 400-750 23-43 
Zamfara 39,762 3,602,356 10°50’N and 13°38’N 4°16’E and 7°13’E 14 550-900 25-42 

 

* ARR: Annual Rainfall Range;   ** ATR: Annual Temperature Range. 

 
 
 
• what are the socio-economic characteristics of the 

extension workers?  
• are the extension workers aware and do they have 

access to the ICTs?  
• what are the socio-economic factors affecting the 

adoption of ICTs by the extension workers?  
• what are the constraints to ICT use by the 

extension workers? 
 
Objectives of the study 
 
The main objective of the study was to assess the effect of 
socio-economic factors on the adoption of ICTs by 
extension workers in North-West Zone of Nigeria. The 
specific objectives were to:  
• describe the socio-economic characteristics of the 
extension workers;  
• determine the awareness and access of the 
extension workers to the ICTs;  
• determine the socio-economic factors affecting the 
adoption of the ICTs by the extension workers; and  
• identify the constraints to ICT use by the extension 
workers. 
 
 
METHODOLOGY 
 
Description of the study area 
 
The study was conducted in five states namely Kaduna, 
Kano, Kebbi, Sokoto and Zamfara of the North-West Zone of 
Nigeria. The zone is located between latitude 9°10’N and 
13°50’N and longitude 3°35’E and 9°00’E and covers about 
168, 719 km2 or 18% of the country. It leads the other 
zones in terms of population with 35,786,944 million 
people (Nwike, 2007).  

The vegetation consists of Northern Guinea savannah and 
Sudan savannah. A vegetation belt covering most parts of 
the zone stretching from the Sokoto plains in the west, 
through the northern sections of the central highland. The 
low annual rainfall is usually less than 1000mm, and the 
prolonged dry season (6-9 months) sustain fewer trees and 
shorter grasses than the Southern Guinea savannah. It is 
characterized by abundant short grasses of about 1.5-2m 

and few stunted trees hardly above 15m. It is by far the 
most densely human populated zone of northern Nigeria. 
Thus, the vegetation has undergone a severe destruction in 
the process of clearing land for the cultivation of important 
economic crops such as cotton, millet, maize and wheat. 
This is in addition to the devastation due to animal 
husbandry, especially, cattle rearing, which is greatly 
favoured in this belt because the area is relatively free from 
tse-tse fly. The trees of the Sudan savannah include acacia, 
shea-butter, baobab and silk cotton (Online Nigeria, 2002). 
The locations of each of the states are indicated in Table 1 
below:                                              
 
Sampling procedure and sample size 
 
Five out of the seven states in the North-West zone of 
Nigeria were randomly selected. The sampling frame for 
the study was the list of the extension workers under ADPs, 
in each of the selected states. Three hundred and four (304) 
(15%) extension agents and nineteen (19) of the twenty 
(20)  extension supervisors were randomly selected, 
making a total of 323 out of about 2080 extension workers 
in the study area, as shown in Table 2. 

of the three hundred and thirty (330) copies of the 
questionnaire administered, three hundred and twenty-
seven (327) were returned but only three hundred and 
twenty-three (323) of them were useful for analysis giving 
97.9% return rate.  

Figure 1 shows the percentage distribution of the 
extension agents in the selected states. Majority (72.7%) of 
the agents was selected from KNARDA, followed by 10.2% 
from KARDA. Others include KADP with 9.5%, ZADP with 
4.3% and SADP with 3.3%. 

In Figure 2, KADP had the highest number of extension 
supervisors (26.3%), followed by KNARDA and KARDA 
with 21.1% each. SADP and ZADP had 15.8% each. 
 
Method of data collection 
 
Data for the study were collected from both primary and 
secondary sources. The primary data were collected using 
structured questionnaire designed and administered to the 
extension   workers   in   the sampled states. The  secondary  
data  were  obtained   from   text   books,  journals,   seminar 
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Table 2. Study Population and Sample Size 
 

State Zone No of Ext. Workers No sampled (15%) 
Kaduna  1 74 12 
 2 49 7 
 3 41 6 
 4 43 6 
Kano 1 465 73 
 2 430 66 
 3 561 86 
Kebbi 1 74 13 
 2 63 10 
 3 29 5 
 4 38 7 
Sokoto  1 48 7 
 2 48 6 
Zamfara 1 67 10 
 2 60 9 
Total  15 2080 323 

 

Source: field survey, 2010 
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 Figure 1: Percentage Responses from the Extension Agents in the States’ ADPs 

 
 
 
papers, past projects, and the internet.  
 
Measurement of variables 
 
The study considered two sets of variables; dependent and 
independent variables. 
 
Dependent variable 
 
The dependent variable Y is adoption of ICTs. The 
technology (innovation), for this study is referred to the 
following ICTs: Radio, Television, Telephone, The Web, 
Search Engines, Packet digital Assistants, Cameras, Videos, 
E-mail, Computer, Scanner, CD-ROM, DVD, Satellite, Fax, 
Printer and Web Publishing. 

 
Depending on the number of ICTs adopted by the extension 
workers, adoption was trichotomized into low (< 9 ICTs) , 
medium (9-12) and high (>12). 
 
Independent variables 
 
These were identified as: 
 
Age (X1) 
 
With age, an extension worker is expected to accumulate 
more personal capital and therefore, show a greater 
likelihood of investing in innovations. However, younger 
extension workers may be more flexible and  more  likely to  
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Figure 2: Percentage Responses from the Extension Supervisors in the States’ ADPs 

 
 
 
adopt new technologies. Age was measured in years and 
categorized into younger, middle and older.  
 
Education status (X2) 
 
It is assumed that more educated extension workers are 
more likely to adopt the use of ICTs in finding solutions to 
their professional and other problems. It was measured 
according to the level of formal education attained (2= 
secondary; 3= OND; 4 = HND; 5 =B. Sc./B. A; 6 = M. Sc./M.A 
and 7 = Ph. D). 
 
Working experience (X3) 
 
Extension workers with more working experience are more 
likely to adopt the ICTs. Working experience was measured 
in the number of years spent working, categorized into low, 
medium and high.  
 
Household size (X4) 
 
The larger the household size the bigger the responsibility 
and the less likely for the extension worker to purchase and 
use ICTs. It was measured by the number of individuals 
under the care of the extension worker. It was also 
categorized into low, medium and high. 
 
Annual income (X5) 
 
Increase in annual income is expected to have a positive 
impact on ICTs adoption, as it is expected to increase the 
purchasing power of the extension workers; all things being 
equal. It was measured in N/year and categorized into low, 
medium and high. 
 
Membership of agricultural associations (X6) 
 
Extension workers that belong to professional associations 

and other organizations, such as cooperative societies,  are 
more likely to share information such as the importance 
and use of ICTs , as well as improve their financial positions 
through savings. Such workers are therefore, more likely to 
adopt the ICTs. It was dichotomized into non-members and 
members.   
 
Training on ICTs received (X7) 
 
Adoption of ICTs is likely to be favoured by training 
received on ICT use. This was categorized into: no training 
and received training. 
 
Awareness of ICTs (X8) 
 
Extension workers with full awareness of the ICTs are more 
likely to adopt them. This was measured in the number of 
ICTs the extension worker is aware of, categorized into: 
low, medium and high.  
 
Access to ICTs (X9) 
 
Access to the ICTs will have a positive impact on its 
adoption. This was also measured in the number of ICTs the 
extension worker had access to. Access was also 
categorized into: low, medium and high. 
 
Data analysis 
 
Both descriptive and inferential statistics were used to 
analyze the data obtained for the study. Frequencies and 
percentages were used to describe the socio-economic 
characteristics of extension workers; determine the 
awareness and access of extension workers to ICTs; 
determine the ICT devices owned and used by extension 
agencies and the types of information obtained and 
disseminated using them and identify the constraints to ICT 
use by extension workers. 
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Opinion ranking was used to determine the appropriate 
policies in applying ICTs in the agricultural extension 
service. Finally, Chi-square model was used to determine 
the socio-economic factors affecting the adoption of the 
ICTs by the extension workers. 
 
Model Specification 
 
The model used for the study was Chi-square. It was used to 
determine the effect of socio-economic factors on adoption 
of ICTs by extension workers. 
Chi-square is specified as: 
X2 = ∑(O-E)2/E 
Where: 
X2 = Chi- square; 
 ∑ = Summation of; 
O = Observed value of variable; and 
E = Expected value of variable 
 
 
RESULTS AND DISCUSSION 
 
Socio-economic characteristics of the respondents 
 
This gives information on age, sex, marital status and family 
size of the extension workers. Other information under this 
includes: educational level, work experience and annual 
income. 
 
Age 
 
Table 3 shows that 54.3% of the extension agents were 
within the age range of 41-50 years and only 25.3% and 
14.1% were within the ranges of 31-40 years and 21-30 
years, respectively. The Table also shows that 52.6% of the 
extension supervisors were within the age range of 51-60 
years, and 47.40% were within the age range of 41-50 
years. It is therefore, obvious that the extension supervisors 
are relatively older than the extension agents. Moreover, 
the mean ages of the extension agents and the supervisors 
were 42 years and 51 years respectively. This indicates that 
the extension workers were in their middle ages; with 
many approaching retirement. This trend may have 
significant implication for ICT usage, since the elderly might 
be less interested in using hi-tech communication devices 
and prefer oral and printed information channels which are 
less efficient ( Agwu and Chah, 2007). 
 
Sex 
 
Majority (88.5%) of the extension agents were males, while 
11.5% were females. Also the entire (100%) 0f the 
extension supervisors were male (Table 3). This indicates 
that both the extension agents and the supervisors were 
predominantly males. Gender disparity has been reported 
in    the    public  civil  service   in  Nigeria by Adedoyin et al.,  

 
 
 
 
(1999). With such disparity, technology development and 
transfer will be gender biased (Salau and Saingbe, 2008). 
 
Marital status 
Most of the extension agents (89.8%) were married, with 
only 10.2% being single. Similarly, the entire (100.0%) 
extension supervisors were married (Table 3). This implies 
that majority of the extension workers were married with 
family responsibilities. 
 
Family size 
 
Table 3 shows that 47.4% of the extension agents had a 
family size in the range of 1-10, while 35.9% had 11-20. On 
the other hand, 63.2% of the extension supervisors had 11-
20 members per household, and 21.1% had 1-10 members 
per household. The average family sizes for the extension 
agents and the supervisors were 10 and 15 respectively. 
The implication of this is that the extension workers had 
families to cater for, which might affect their ability to 
purchase the ICT devices. 
 
Educational level 
 
Table 3 shows that 38.2% of the extension agents had HND, 
36.5% and 20.4% had OND and secondary school 
certificates, respectively. Only 4.6% had B.Sc. or B.A. 
Majority (68.4%) of the extension supervisors had HND, 
10.5% each had OND and M.Sc. or M.A. This indicates that 
the entire respondents had one educational qualification or 
the other. They were therefore, literates and could utilize 
ICTs to improve their work as well as rural livelihood.  
 
Working experience 
 
On the number of years spent working; 47.4% of the 
extension agents had 21-30years, which was similar for 
majority of the extension supervisors (68.4%). Also 25.7% 
of the agents had 11-20years, and 15.8% of the extension 
supervisors had similar years. The mean are 18 and 
26years for extension agents and supervisors respectively 
(Table 3). This implies that majority of the extension 
workers had put in over 10years in service. The extension 
supervisors however, had a longer working experience than 
the extension agents. Younger officers are expected to have 
higher level of ICT awareness and utilization (Salau and 
Saingbe, 2008). 
 
Annual income 
 
Most of the extension agents (56.3%) had an annual income 
of N100,000- N300,000; 24.0% had between N301,000 and 
N 500,000. On the other hand, 31.6% of the extension 
supervisors had N701, 000  N900, 000 and 26.3% had 
N501, 000- N 700,000 (Table 3). This indicates that the 
extension  supervisors had more income than the extension  
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Table 3. Socio-economic characteristics of the respondents 
 

 
Variables 

  Extension Agents (n=304) Extension Supervisors (n=19) 
Frequency Percentage Frequency  Percentage 

Age(years)     
21-30 43 14.1 0 0.0 
31-40 77 25.3 0 0.0 
41-50 165 54.3 9 47.4 
51-60 19 6.3 10 52.6 
Mean age for ext. agents = 42, for ext. supervisors = 51 
Sex     
Male 269 88.5 19 100.0 
Female 35 11.5 0 0.0 
Marital Status     
Married 273 89.8 19 100.0 
Single 31 10.2 0 0.0 
Family Size     
None 28 9.2 0 0.0 
1-10 144 47.4 4 21.1 
11-20 109 35.9 12 63.2 
21-30 21 6.9 3 15.8 
31-40 2 0.7 0 0.0 
Mean for ext. agents = 10, for ext. supervisors = 15 
Educational level     
Secondary Certificate 62 20.4 0 0.0 
OND 111 36.5 2 10.5 
HND 116 38.2 13 68.4 
B.Sc./B.A  14 4.6 1 5.3 
M.Sc./M.A 1 0.3 2 10.5 
PhD 0 0.0 1 5.3 
Working Experience     
1-10 73 24.0 0 0.0 
11-20 78 25.7 3 15.8 
21-30 144 47.4 13 68.4 
31-40 9 3.0 3 15.8 
Mean for ext. agents =18, for ext. supervisors = 26 

Annual Income (N)     

<100,000 1 0.3 0 0.0 
100,000-300,000         171 56.3 0 0.0 
301,000-500,000           73 24.0 0 0.0 
501,000-700,000           23 7.6 5 26.3 
701,000-900,000           13 4.3 6 31.6 
901,000-1,100,000 4 1.3 1 5.3 
>1,100,000 19 6.3 7 36.8 

Mean for ext. agents = N 379,051, for ext. supervisors = N 1,069,074 
 

Source: field survey, 2010 

 
 
 
agents. It implies that the extension supervisors can afford 
the ICTs more than the extension agents. This agrees with 
Alampay et al., (2003) who reports that the cost of buying 
and using mobile phones in rural areas of Africa is very 
expensive such that a single call can cost as much as half the 
daily wage of an agricultural worker. 
 
Awareness and access to ICTs 
 
This provides information on the level of awareness and 
access to the ICTs by extension workers in the study area. 

ICTs awareness 
 
Table 4 shows that the entire extension agents and 
supervisors (100%) were aware of radio, television and 
telephone. Moreover, 98.4% of the agents were aware of 
DVD, 97.4% video, 96.7% camera, 95.4% computer, 92.8% 
printer, 92.4% the Web, 91.4% satellite, 79.3% and 69.1% 
e-mail and search engine respectively. In addition, the 
entire extension supervisors (100%) were aware of DVD, 
video, camera, computer, satellite, e-mail and printer. It is 
important   to   recognize   that    awareness   among   policy  
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Table 4.  Awareness and access to ICTs 
 

 
Variables 

Extension Agents (n=304)  Extension Supervisors (n=19) 
Frequency Percentage Frequency Percentage 

ICTs Awareness level     
Radio 304 100.0 19 100.0 
Television 304 100.0 19 100.0 
Telephone 304 100.0 19 100.0 
The Web 281 92.4 19 100.0 
DVD 299 98.4 19 100.0 
Video 296 97.4 19 100.0 
Camera 294 96.7 19 100.0 
Computer 290 95.4 19 100.0 
Satellite 278 91.4 19 100.0 
E-mail 241 79.3 19 100.0 
CD-ROM 203 66.8 17 89.5 
Printer 282 92.8 19 100.0 
Search Engines 210 69.1 13 68.2 
Scanner 155 51.0 12 63.2 
Fax 74 24.3 10 52.6 
Web Publishing 20 6.6 4 21.1 
ICTs Access     
Radio 304 100.0 19 100.0 
Television 301 99.0 19 100.0 
Telephone 298 98.0 19 100.0 
DVD 265 87.2 19 100.0 
Video 281 92.4 19 100.0 
Camera 274 90.1 19 100.0 
Computer 249 81.9 19 100.0 
Satellite 197 64.8 18 94.8 
The Web 113 37.2 15 79.0 
E-mail 137 45.1 16 84.2 
CD-ROM 125 41.1 14 73.7 
Printer 227 74.7 19 100.0 
Search Engines 88 28.9 13 68.4 
Scanner 79 26.0 10 52.6 
Fax 20 6.6 2 10.5 
Web Publishing 9 2.9 1 5.2 

 

Source: field survey, 2010 

 
 
 
makers on the potentials of ICTs is a critical element for its 
development (Agwu and Chah, 2007). Ani (2007) 
recognizes awareness as the first stage in adoption process. 
 
Access to ICTs 
 
Table 4 reveals that the entire extension workers (100%) 
had access to the radio. Majority also had access to 
television, telephone, DVD, video, camera, computer, 
printer and satellite. Majority of the extension agents had 
little access to fax, scanner, the Web, CD-ROM and e-mail. 
The Web or internet in particular is a pre-requisite for the 
use of other ICTs such as e-mail, search engine and web 
publishing. Majority were not aware of Web publishing. 
They therefore, did not publish anything on the Web. These 
findings supports the views of Omotayo (2005) that many 
rural  areas of  developing  countries had  no access  to    the  
basic telecommunication services that support key ICTs like 

the telephone and internet.  
 
ICTs adoption 
 
This explains the level of adoption of the ICTs by the 
extension workers. 

Table 5 shows that the entire extension agents had 
adopted radio (100%) and majority had adopted television 
(99.0%), telephone (98.7%), camera (88.8%), DVD 
(86.8%), video (79.3%), computer (74.0%) and printer 
(62.8%). The entire (100%) extension supervisors had 
adopted radio, television, telephone, DVD, video, computer 
and printer. Most of them had also adopted camera 
(89.5%), satellite (79.0%), the Web (68.4%), search engines 
(63.2%), e-mail and CD-ROM (52.6% each). It implied that 
majority of the respondents had adopted one ICT or the 
other. According to Adeyinka et al., (2009) since 2002, 
Nigeria has witnessed a rapid expansion of the internet. For  
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Table 5. ICTs adoption 
 

 
Variables 

Extension Agents (n=304)  Extension Supervisors (n=19) 
Frequency Percentage Frequency Percentage 

ICTs Awareness level     
Radio 304 100.0 19 100.0 
Television 304 99.0 19 100.0 
Telephone 300 98.7 19 100.0 
The Web 91 29.9 19 68.4 
DVD 264 86.8 19 100.0 
Video 241 79.3 19 100.0 
Camera 270 88.8 17 89.5 
Computer 225 74.0 19 100.0 
Satellite 129 42.4 15 79.0 
E-mail 104 34.2 10 52.6 
CD-ROM 72 23.7 10 52.6 
Printer 191 62.8 19 100.0 
Search Engines 88 28.9 12 63.2 
Scanner 30 9.9 7 36.8 
Fax 9 3.0 2 10.5 
Web Publishing 1 0.3 1 5.3 

 

Source: field survey, 2010 
 
 
 
instance, telephone lines in Nigeria,  prior to the 
introduction of the Digital Mobile Communications services 
popularly referred to as GSM in 2001, was mere 450,000 
but increased to over 38 million lines by July 2007;  thereby 
boosting teledensity growth from 0.4 to 24. Elijah (2010) 
also reports that the internet has proved to be an 
invaluable resource for obtaining information and 
providing new dimensions to existing areas of business. For 
example, it enhances marketing of agricultural products 
through strengthening social networks and expansion of 
rural-urban linkages. Gelb et al., (2009) observe that 
adoption of ICTs as one instance of technological innovation 
dramatically improved the transfer and management of 
information, production chain efficiencies and integration 
within and with the agricultural sector. 

The result also agrees with Arokoyo (2005) who states 
that in most developing countries extension agents have 
used different types of traditional information 
communication technologies, which included radio, drama, 
and video/television. Presently, both the extension service 
and other service providers and their clients are 
experimenting with new digital opportunities that could be 
effectively used to exchange, process, manage and 
communicate information and knowledge (Ovwigho et al., 
2009). Lobo (2007) affirms that multimedia 
communication campaigns are among the most effective 
methods of informing, training and diffusing appropriate 
technologies to farmers. Omotayo (2005) states that, a 
number of developments in many developing countries are 
shaping the future of extension services and setting the 
stage for the adoption of ICTs. According to Kiplang’at 
(2003) the impact of the use of ICTs in extension delivery 
still remained minimal as confirmed by a recent study to 

determine the diffusion of ICTs in communication of 
agricultural information among researchers and extension 
workers in Kenya. 
 
 
ICT devices owned and used by the State ADPs 
 
This examines the number of ICT devices available for use 
in each of the five states under the study. 

Figure 3 shows that KNARDA has the highest percentage 
of the ICT devices. It however indicates that all the ADPs 
had one form of ICT or the other such as radio, television, 
the Web, DVD, video camera, computer, e-mail, printer, 
satellite and telephone despite the fact that they were not 
adequate. Although most of the organizations in the 
National Agricultural Research and Extension System 
(NARES) now have computers for information and data 
management, most of the computers have neither 
telephone nor internet access (Arokoyo, 2005). 
Consequently, a substantial number of research institutes 
and extension organizations have no Email contacts 
(Adebayo and Adesope, 2007). 
 
Types of information obtained and disseminated using 
ICTs 
 
The types of information obtained and disseminated by the 
extension workers using the ICTs were discussed. 

Majority of both the extension agents (65.7%) and 
extension supervisors (70.6%) obtained information on 
improved agricultural production techniques using ICTs 
(Table 6). Such information involve those on scientific 
production    innovations,      new     varieties    of   crops and  
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Figure 3:  ICT Devices Owned and Used by the State ADPs        
 
 

Table 6. Types of Information obtained and disseminated Using ICTs 
 

 
Variables 

Extension Agents (n=304)  Extension Supervisors  
Frequency Percentage Frequency Percentage 

Information Obtained Using ICTs  (n=248)                                 (n=17) 
Improved Production Techniques 163 65.7 12 70.59 
Marketing  10 4.0 0 0.00 
Climate 6 2.4 0 0.00 
Conservation 4 1.6 0 0.00 
Government Policies 5 2.0 0 0.00 
Others 4 1.6 1 5.88 
Improved Production Techniques and  Marketing    3 1.2 0 0.00 
Improved Production Techniques and Climate 4 1.6 1 5.88 
Improved Production Techniques and Conservation    3 1.2 0 0.00 
Improved Production Techniques and Government Policies 2 0.8 0 0.00 
Improved Production Techniques, Marketing and Climate 13 5.2 1 5.88 
Improved Production Techniques, Marketing and Conservation 4 1.6 10 0.00 
Improved Production Techniques and Others 27 10.9 3 17.65 
Information Disseminated Using ICTs   (n = 222) (n = 17) 
Improved Production Techniques 157 70.7 10 58.8 
Improved Production Marketing  10 4.5 0 0.0 
Improved Production Climate 6 2.7 0 0.0 
Improved Production Conservation 2 0.9 0 0.0 
Improved Production Government Policies 5 2.3 0 0.0 
Others  15 6.8 1 0.0 
Improved Production Techniques and Marketing   5 2.3 1 5.9 
Improved Production Techniques and Climate  1 0.5 1 5.9 
Improved Production Techniques and Conservation 3 1.4 0 0.0 
Improved  Production Techniques and Government Policies 4 1.8 0 0.0 
Improved  Production Techniques, Marketing and Climate 12 5.4 5 29.4 

 

Source: field survey, 2010 

 
 
 
livestock and their production techniques, modern bee 
keeping, irrigation or dry season farming scheme and fish 
farming techniques. Others include new fertilizer 
application technique, food and feed preservation, 

management of pests and diseases and the use of 
pesticides. The extension agents (10.9%) and the 
supervisors (17.7%) also obtained information on both 
improved production techniques and others. Others refer to  
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Table 7. Mean Scores of the Statement that Pertained to Policies Guiding the Application of ICTs by the Extension Service in the North 
West Nigeria 
 
Policies guiding the application of ICTs Mean Score Mean Score 
Enhancing ICT infrastructure; 4.0 4.1 
Encouraging multi-stakeholder approach; 3.0 2.8 
Articulating common principles for applying ICTs in rural areas; 3.1 2.8 
Advocating participation of rural population in ICT project planning; 3.1 3.1 
Integration of conventional information delivery system with new ICTs; 2.9 3.0 
Promoting ICT education and training; 3.9 3.8 
Involvement of the rural organizations in shaping and monitoring national telecommunication policy; 3.1 3.1 
Public private partnership; 2.5 2.8 
Appropriate and relevant ICTs; 3.3 3.1 
Developing a framework for applying ICTs in rural areas  3.6 4.0 

 

Source: field survey, 2010 
 
 
 
receiving and sending of mails and other messages; such as 
those associated with staff meetings and training, 
entertainment programmes such as music and drama, maps 
and results from workshops, seminars and conferences. 
Table 6 also reveals that most of the extension agents 
(70.7%) and the supervisors (58.8%) disseminated 
information on improved production techniques to the 
farmers using ICTs.  

All the Information disseminated on improved 
production techniques were similar to those obtained using 
the ICTs. Moreover, 6.8% of the extension agents 
disseminated other information which is also similar to 
those stated under the others obtained using ICTs (Table 
6). Both the extension agents (5.4%) and the supervisors 
(29.4%) disseminated information on improved production 
techniques, marketing and climate. Marketing information 
involves the purchase of farm inputs and the prices of farm 
produce. Climate information entails the expected period of 
rain onset, planting and harvesting periods. 
 
Mean scores of the statements that pertained to 
policies guiding the application of ICTs by the extension 
service in north-west Nigeria 
 
Table 7 shows that enhancing ICT infrastructure has the 
highest mean score by both the extension agents and the 
supervisors with 4.0 and 4.1 respectively. Promoting ICT 
education and training was ranked second (3.9) by the 
extension agents and third (3.8) by the extension 
supervisors. Developing a framework for applying ICTs in 
rural areas was ranked third (3.6) by the extension agents 
and second (4.00) by the supervisors. 

There are many uses of ICTs- for facilitating 
communication, information and advocacy services in the 
context of improving rural livelihoods. However, 
connectivity constraints in rural areas are still an enormous 
barrier to the uptake of even basic ICTs (Agwu et al., 2008). 
In that regard, extension has an important role to play in 
facilitating and brokering the participation of rural and 

agricultural organizations in policy dialogue on 
telecommunications reform, in order to shape national 
telecommunications policies and programmes to meet the 
needs of rural areas (Richardson, 2003). This is a very new 
role for extension. In this role, they must be able to examine 
the appropriateness of various ICTs, the accessibility of 
ICTs in rural and remote areas, how best to reconcile costs 
and benefits, and how to insure that ICTs access include a 
diversity of cultures, languages, social strata, and age 
groups, and is gender sensitive (Richardson, 2003). 
Presently in Nigeria, agricultural extension professionals 
are often absent from national policy dialogues that help 
create and/or shape positive policy change towards 
universal ICTs access. If they are not part of national policy 
dialogue, universal access policies, programmes and 
regulatory reform initiatives, it risks neglecting the needs of 
the very people the initiatives are meant to serve (Agwu et 
al., 2008).    
           
Chi-Square Analysis 
 
This discusses the relationship between the socio-economic 
characteristics of the extension workers and the level of ICT 
adoption. 
 
Extension agents 
 
Table 8 shows the Chi-square test of the relationship 
between the socio-economic characteristics of the 
extension agents and ICT adoption. Among the variables, 
age showed a significant (p<0.05) relationship with 
adoption. It indicates that the age of the extension agents 
determines his level of ICT adoption.  Age is therefore an 
important factor affecting the adoption of the ICTs by the 
extension agents. Membership of agricultural organization 
was also found to be significant (p<0.1). Similarly, 
education, income, ICT training, awareness and access were 
all significant (p<0.01) in ICT adoption. The decision rule in 
each case  was  to  reject the null hypothesis. It indicates the  
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Table 8. Chi-Square Test of relationship between the socio-economic characteristics of the extension 
agents and adoption of ICTs 

 
Variables Df Value Prob. Decision 
Age  4 11.1681 0.0247* Reject the Ho 
Education  8 106.5378 <0.001*** Reject the Ho 
Work experience  4 6.5576 0.1612 Accept the Ho 
Family size  4 3.9458 0.4134 Accept the Ho 
Income  4 50.8843 <0.0001*** Reject the Ho 
Membership of agricultural organizations  2 5.4061 0.0670** Reject the Ho 
ICT Training 2 19.3812 <0.0001*** Reject the Ho 
ICT Awareness 4 61.5209 <0.0001*** Reject the Ho 
ICT Access 4 258.4049 <0.0001*** Reject the Ho 

 

*Significant at 5%. **Significant at 10%. ***Significant at 1% 

 
 

Table 9. Chi-Square Test of relationship between the socio-economic characteristics of the extension 
supervisors and adoption of ICTs 

 
Variable Df Value Prob. Decision 
Age  1 0.0384 0.8447 Accept the Ho 
Education  3 7.6399 0.0541 Accept the Ho 
Work experience   1 0.7677 0.3809 Accept the Ho 
Family size  1 1.0281 0.3106 Accept the Ho 
Membership of agricultural Organizations 2 9.3476      0.0093*** Reject the Ho 
ICT Training  1 6.1147 0.0134* Reject the Ho 
ICT Awareness 1 2.5909        0.1075 Accept the Ho 
ICT Access  1 6.3776 0.0116* Reject the Ho 

 

* Significant at 5%.  ***Significant at 1% 

 
 
 
importance of the variables in relation to the rate of ICT 
adoption by the extension agents. 
 
Extension supervisors 
 
Table 9 shows the Chi-square result of the relationship 
between the socio-economic characteristics of the 
extension supervisors and ICT adoption. The result reveals 
a significant (p<0.01) relationship between membership of 
agricultural organization and ICT adoption. It had been 
earlier observed that membership of such association could 
favour the adoption of the ICTs. It further shows a 
significant (p<0.05) relationship between ICT training and 
adoption. Similarly, access to ICTs was significantly 
(p<0.05) related to ICT adoption. ICT training and access 
therefore, are essential ingredients for its adoption.   
 
Constraints to ICT Use 
 
This examines the various constraints to ICT use as 
experienced by the extension workers. 

Table 10 reveals that the entire extension workers 
(100%) indicated poor ICT infrastructural development, 
erratic and unstable power supply as constraints to ICT use. 
Majority of both the extension agents and the supervisors 
identified other constraints such as:  limited access to 

computer and less access to the internet, high cost of 
telephone services, computer illiteracy among 
extensionists, policy inconsistencies by government in both 
the telecommunication and agricultural sectors and limited 
access to worldwide databases on CD-ROMs due to 
financial/foreign exchange constraints. 

The study agreed with Arokoyo (2003) who observes 
that the adoption and utilization of ICTs in agriculture are 
constrained among other problems by inadequate 
infrastructure, limited human resource capacity, absence of 
national policies and low ICTs literacy. Arokoyo (2005) also 
states that the major constraints affecting the use of ICTs 
are erratic and unstable power supply, difficulty in 
connectivity, low level readiness of research and extension 
organizations to embrace the use of ICTs, high costs of 
telephone services, limited access to computers, lack of 
communication policy, high level of rural poverty and 
illiteracy, limited access to world wide data bases on CD-
Rom or DVD due to foreign exchange constraints. 
 
Possible solutions to the constraints 
 
Solutions to the constraints discussed earlier were offered 
by the extension workers. 

Table 11 shows that 24.1% of the extension agents 
suggested  improving  ICT  accessibility as  a  solution to ICT  
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Table 10. Constraints to ICT use 
 

 
Constraints 

Extension Agents (n=304) Extension Supervisors (n=19) 
Frequency percentage Frequency percentage 

Poor ICT infrastructural development  304 100.0 19 100.0 
Erratic and unstable power Supply 304 100.0 19 100.0 
Very high cost of telephone services 294 96.7 17 89.5 
Limited access to computer and even less access to the Internet 301 99.0 17 89.5 
Policy inconsistencies by government in both the 
telecommunication and agricultural sectors 

288 94.7 18 94.8 

Computer illiteracy  among Extensionists 295 97.0 13 68.4 
Limited access to worldwide databases on  
CD-ROMs due to financial/foreign exchange constraints 

172 56.6 10 52.6 

The limited coverage of States and National AM/FM broadcasts 
is compounded by the near absence of rural radio 

129 42.4 9 47.4 

Commercialization of government radio and television stations,  
resulting in exorbitant cost for farm broadcasting 

131 43.1 6 31.6 

Low-level of ICT readiness by extension workers 
and/organizations 

 
137 

45.1 9 47.4 

 

Source:  Field Survey, 2010 

 
 

Table 11. Possible solutions to the constraints 
 

 
Solutions 

Extension Agents (n=282)   Extension Supervisors(n=19) 
Frequency percentage Frequency percentage 

Infrastructural development 61 21.6 1 5.9 
Improving ICT accessibility 68 24.1 3 17.7 
Enlightenment 18 6.4 1 5.9 
Funding 22 7.8 1 5.9 
Infrastructural development and Improving ICT accessibility 31 11.0 0 0.0 
Infrastructural development and Enlightenment 25 8.9 0 0.0 
Infrastructural development and Funding 6 2.1 0 0.0 
Improving ICT accessibility and Enlightenment 23 8.2 3 17.7 
Infrastructural development, Improving ICT accessibility and Enlightenment 25 8.9 5 29.4 
Improving ICT accessibility, Enlightenment and Funding 1 0.4 0 0.0 
Infrastructural development, Enlightenment and Funding 1 0.4 1 5.9 
Infrastructural development, Improving ICT accessibility, Enlightenment and 
Funding 

1 0.4 2 11.8 

 

Source:  Field Survey, 2010 
 
 
 
constraints. Others (21.6%) suggested infrastructural 
development, while 29.4% of the extension supervisors 
suggested infrastructural development, improving ICT 
accessibility and enlightenment as a solution. Other 
supervisors suggested improving ICT accessibility (17.7%). 
Another 17.7% suggested both improving ICT accessibility 
and enlightenment.  
 
 
Conclusion 
 
Information and Communication Technologies have great 
potentials in improving agricultural extension delivery in 
the North-West Nigeria.  Among the socio-economic 
characteristics of the extension workers, age and family size 
 related  negatively  to    ICT   adoption. Therefore,   younger 

 
extension   workers   adopted   more ICTs   than  the    older  
workers. Also, the higher the family size, the lower the 
adoption. Adoption of the ICTs by the extension workers 
depended largely on their awareness and access. The 
awareness level of the extension workers was considerably 
high. The extension supervisors had more access to ICT 
facilities than the extension agents; most of whom were 
found working in locations away from the state and zonal 
offices. The supervisors therefore, adopted more ICTs than 
the agents. The ICT devices available in most of the 
extension organizations were not adequate, thereby, 
limiting its access to the extension workers. Government 
policies did not favour the application of the ICTs by the 
extension workers. ICT use was also constrained by poor 
ICT      infrastructural   development; erratic   and    unstable 
power   supply,  and limited   access  to computers and  less 



Int. J. Agric. Policy Res.          268 
 
 
 
access to the internet among others.  
 
 
RECOMMENDATIONS 

 
Based on the findings, the following are recommended: 

There should be a gradual replacement of older 
generations of the extension personnel with younger 
generations who are more computer literate and ICT 
compliant. 

There is need to enhance ICT infrastructures and 
promote ICT education and training of the extension 
workers with proven skills in the utilization of ICT facilities;  
such as computers and the internet. 

Agricultural extension system in Nigeria should be 
equipped with adequate modern   ICT facilities. 

Agricultural extension personnel should be involved in 
national policy dialogues to bring positive changes towards 
ICT access. 
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