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ABSTRACT 
 

The study assessed factors influencing effectiveness of Agricultural Technology Delivery in Imo State, Nigeria. 

Specifically, it examined the most effective agricultural technology delivery methods and strategy, identified the most 

rewarding agricultural technology delivery strategy, examined Extension Agents and Farmer perception about the 

factors influencing effectiveness of agricultural technology delivery and ascertained the socio-economic 

characteristics of Extension Agents (EAs) influencing their effectiveness in agricultural technology delivery. A 
hypothesis that the socio-economic characteristics of EAs do not have any significant influence on their effectiveness 

in agricultural technology delivery was postulated and tested. Multi-stage random sampling technique was adopted in 

the selection of respondents which comprised of 54 EAs and 90 farmers. A structured instrument designed in a likert 

scale format was used to collect the primary data. Analysis was carried out using percentages, mean statistics and 

logistics regression model. Result showed that individual farm and home visits (3.67) and group methods (3.56) were 

the most effective methods in agricultural technology delivery. Giving out of bonus as motivation to farmer effective 

participation in technology delivery (77.7%) was considered the most rewarding strategy of the EAs in extension 

service delivery. Praising (�̅�=3.70), agricultural shows for farmers (�̅�=3.72) and motivation (�̅�=3.96) were identified 

as the most effective technology delivery strategy. Result further showed that insufficient and in appropriate 
agricultural technology (3.15 and 3.17), low extension-agent-to-farmer ratio (3.28 and 3.55), inadequate and unstable 

funding (3.57 and 3.63) and poor logistics support to staff (3.22 and 3.34) were major factors influencing agricultural 

technology delivery as perceived by both groups of respondent. Hypothesis tested showed that the socio-economic 

characteristics of EAs significantly influenced their effectiveness in agricultural technology delivery. The study 

however recommended the need to motivate both the EAs and farmers adequately to enhance effectiveness and full 

participation in agricultural extension delivery in general. 
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INTRODUCTION 

 

Agricultural extension aims at providing farmers with 

necessary education, skill and technical information for 

effective farm management decisions which gears towards 
enhancing their daily farm practices. Achieving this lofty 

objective depends on the effectiveness of the delivery 

method and strategy used, and adequate motivation of the 

EAs and farmers who are the pilot of extension service 

delivery. The effective extension delivery system and 

acceptance of new ideas/technologies by farmers is a pre-

condition for agricultural extension and rural development 

(Bello and Salau, 2009).   

Agricultural Technology refers to new inputs, 

methods and new process to increase the production and 

productivity of farmers. It focuses on technological 

processes used in agriculture to sustain and maintain 

quality of life and to promote economic, aesthetic and 
sound cultural values. Agricultural Technology delivery 

according to Chukwu (2011) is the passing on of 

agricultural technology to farmers in an organised manner 

which involves proving local farming communities with 

latest agricultural technology information and 

communication technology. Effective agricultural 

technology according to Abegunde (2002) refers to the 

extension system ability to achieve goals of passing 
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technology to farmers. Improved agricultural technology 

is required for increase farmers’ productivity. Considering 

that improved technology delivery in Nigeria’s agriculture 

is a means of bringing about improvement in the current 

levels of agricultural production and resource 

productivity, promoting technology delivery is imperative. 

But achieving this might be a mirage following weak 

linkages in Research-Extension-Farmer-Input- system in  

Nigeria, which has been a major limiting factor for 

increased productivity and sustainable development 

(Arokoyo,2005), and this is a major factor affecting 
effective agricultural technology delivery in the country. 

In spite of the lofty role of agricultural extension, the 

Nigerian agricultural extension service and agricultural 

technology delivery are bedevilled by several problems 

(Agbamu, 2005) such as inadequacy and instability of 

funding, poor logistics support for field staff, use of 

poorly trained personnel at local level, insufficient and 

inappropriate agricultural technology for farmers, 

ineffective agricultural research-extension linkages, etc. In 

addition to Agbamu (2005) position, Chukwuone et al. 

(2006) asserted that the problem of agricultural extension 
and indeed technology delivery became prominent with 

the expiration of the World Bank component of 

agricultural extension funding arrangement. Withdrawal 

of funding and fierce competition for resources from the 

national budget among different economic sections has 

substantially reduced the funding available for agricultural 

technology delivery. 

Funding notwithstanding, Arshed et al. (2012) 

asserted that to apply agricultural technology effectively, 

capability building especially training programmes for 

both extension personnels and farmers are required. In 

addition to previous studies on agriculture extension 
delivery services and strategies as posited by Ogunsumi 

and Abegunde (2011), Angba (2000), Abegunde (2002), 

this study deemed it pertinent to assess various factors as 

they influenced agricultural technology delivery. The EAs 

and farmers are the key players in technology delivery and 

their views about various factors are likely to correspond 

or vary. This is emphasized in this study with the aim of 

assessing their position about the general factors including 

the socio-economic variables of the EAs, and ensures 

adequate harmonization for effective technology delivery. 

It is against this background that this study deemed it 
pertinent to assess various factors influencing agricultural 

technology delivery with the following specific 

objectives: 
i. to examine the most effective agricultural technology 

delivery methods and rewarding strategies; 

ii. to determine the most effective agricultural technology 

delivery strategy; 
iii. to examine extension agent and farmer view about 

factors militating against agricultural technology 

delivery; 
iv. to ascertain the socio-economic variables of extension 

agents influencing their effectiveness in agricultural 

technology delivery. 

A hypothesis which states that the socio-economic 
variables of extension agents do not have any significant 

influence on their effectiveness in agricultural technology 

delivery was tested and conclusion drawn. 

 

MATERIALS AND METHODS 
 

The study was carried out in Imo state, located in the 

tropical rainforest zone of Nigeria between latitude 4◦ 45ꞌ 

and 7◦ 15 ꞌ N and longitude 6◦ 50ꞌ and 7◦ 25 ꞌ E. It occupies 

a land area of 5,100 sq Kilometres (Imo ADP, 2006). The 

state has humid climate with rainfall range of 1990 and 

2200mm and mean temperature above 20◦C (Imo ADP, 

2006). 

Multi-stage random sampling technique was adopted 

in the selection of respondents comprising extension 
agents and farmers. A total of fifty four (54) EAs and 

Ninety (90) farmers formed the study population. Primary 

data were collected using a set of structured questionnaire 

designed in a likert scale format. Analysis of data was 

carried out using percentage, mean statistic and logistic 

repression model implicitly stated as: 

 

Li = Ln [ 
𝑃𝑖

1−𝑃𝑖
] = β1 + β2Xi + … + βn Xm + e 

Given that; 

Qi = f(X1,X2,X3,X4,X5,X6,X7,e) 

 

Where, 

Li=logit 
𝑃𝑖

1−𝑃𝑖
= odd ratio of probability of occurrence of events 

β1 to βm= parameters 

Xi to Xm = Explanatory variables 

 

Where, 

Qi = Effectiveness of agricultural technology delivery 

(Dummy variable; 1 = effective; 0 = Not effective). 

X1= Age of the extension agent (years). 

X2= Level of education (years) 

X3= Sex of the extension agent, (1, if male, otherwise 0). 

X4= Experience in extension services (years) 

X5= Extension system lapses, (1, if lapses exit, 0, if 

otherwise). 
X6= Lack of famer’s cooperation, (1, if yes, otherwise, 0). 

X7= Weak institutional development, (1, if it exits, 

otherwise, 0). 

e= error terms 

 

RESULTS AND DISCUSSION 

 

Result in Table 1 revealed the most effective 

agricultural technology delivery methods. A four point 

Likert scale of Very Effective (VE), Effective (EFF), Not 

Effective (NEF) and Undecided (UD) were used to 

determine the effectiveness, with cut-off point of 2.50. 

Findings showed that the individual farm and home visits 
(3.676) and group methods which involve demonstrations 

to farmers group and field days (3.56) are the most 

effective methods of agricultural technology delivery. 

This is in agreement with Arshed et al; (2012) that the 

muse of group discussion was more effective in 

agriculture technology delivery. 

Considering the most rewarding strategy in 

agriculture technology delivery, results in Table 2 showed 

that giving out bonuses for farmer participation (77.7%) 

was identified as the most rewarding strategy employed 

by EAs in agriculture Extension/technology delivery. This 
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is in agreement with Chukwu (2011) position that 

motivation is significant if positive result must be 

achieved in any agriculture technology delivery. 

Result in Table 3 showed the most effective 

technology delivery strategy adopted by EAs. A four point 

Likert scale with a central mean of 2.50 was used to 

determine this. It was found that rewarding efforts by 

praising ( =3.70), giving out bonuses for farmer 

participation  ( =3.96)  and  agricultural shows for farmers 

( =3.72) were the most effective strategy adopted. This 

study recommends strongly the use of these means to 

achieve positive result in agricultural extension service 

delivery. 

As shown in Table 4, the major factors that influence 

agricultural technology delivery effectiveness as 

perceived by extension agents were determined. Their 

opinion were presented in a four point Likert scale rating 

of Major factor (MAF), Minor factor (MIF), Not a factor 

(NF) and undecided (UD) with a central mean of 2.5. 

Results showed that the major factors among others 
includes weak extension enabling environment (3.28), 

insufficient and inappropriate agricultural technology 

(3.15), low extension agent – to – farmer ratio (3.28), 

inadequate and unstable funding (3.57) and poor logistic 

support to staff (3.22). 

As perceived by farmers on the same factors in Table 

5, a discriminatory mean of 2.5 was established also from 

a four point Likert scale rating of MAF, MIF, NF and UD. 

Results showed that Lack of farmer cooperation, 

agricultural uncertainties, weak extension enabling 

environment, Lack of agricultural business skills and 
abject poverty of resource poor farmers, negative political 

influences on extension management, insufficient and 

inappropriate agricultural technology for farmers were the 

major factors influencing agricultural technology delivery 

effectiveness. 

Result in Table 6 shows the estimated logit regression 

of the factors influencing effectiveness of agricultural 

technology delivery. Level of education, Sex, and Lack of 

farmers’ cooperation were not significant at 5% 

probability levels. Age was negative and significant at 5% 

probability level which implies that increase in age is less 

likely to increase effectiveness in agricultural technology 

delivery. Aging in labour services decreases the 

performance of the workforce. This is an indication that as 
the extension agents advances in age, the effectiveness in 

technology delivery to farmers decreases. This agrees 

with Sezgin et al, (2010) who found that the more 

energetic, mobile, dynamic and flexible the extension 

agents are, the more they perform their duties effectively. 

The coefficient of experience in technology delivery 

was positive and significant at 10% level of probability 

which shows that a unit increase in the work experience of 

the extension agents led to an increase in the probability 

of being effective by 0.105 (10.5%). The Marginal 

coefficients of extension system lapses (-0.011) and weak 
institutional development (-0.042) were both negative and 

significant at 5% level of probability. This implies that 

increases in the extension lapses and weak institutional 

development of the extension system are more likely to 

reduce the effectiveness of agricultural technology 

delivery by 1.1% and 4.2% respectively.  

As shown in Table 6, the likehood Chi-square was 

17.05 and significant at 5% level of probability. 

Therefore, the null hypothesis that the socio-economic 

characteristics of extension service delivery does not 

significantly affect the effectiveness of agricultural 

technology delivery was rejected. The study on the other 
hand accepted the alternative hypothesis and concluded 

 

Table 1: Mean distribution of respondents by most effective agricultural technology delivery methods 

Methods Very effective Effective Not effective Undecided Mean Remark 

(a) Individual farm and home visits for follow up 44(81.48%) 6(11.11%) 0(0.00%) 4(7.41%) 3.67 E 
(b) Group methods which involve 
demonstrations to  farmers group, field days 

34(62.96%) 18(33.33%) 0(0.00%) 2(3.70%) 3.56 E 

(c) Mass media to create awareness and reach 
large population at a time 

6(22.22%) 10(18.52%) 37(57.41%) 1(1.85%) 2.39 N 

 ≥ 2.5 = Effective (E);   ˂2.5 = Not effective (N); Source: Field Survey data, 2016. 

 

Table 2: Distribution of respondents by most rewarding strategies in agricultural technology delivery 

Strategies Frequency Percentage 

i. Arranging for refreshment and entertainment for the farmers  23 42.59 
ii. Unofficial visits to farm families 5 9.26 
iii. Rewarding efforts by praising 29 53.70 
iv. Giving out bonuses for farmers’ participation 42 77.78 
v. Agricultural shows for farmers 24 44.44 
vi. Excursion for farmers 9 16.67 

Source: Field Survey Data, 2016. 
 

Table 3: Mean distribution of Extension Agents by most effective agricultural technology delivery strategies 

Strategies Very effective Effective Not effective Undecided Mean Remark 

i.  Arranging for refreshment and     
entertainment for the farmers 

8(14.81%) 17(31.48%) 20(37.04%) 9(16.67%) 2.44 N 

ii. Unofficial visits to farm families 4(7.41%) 13(24.07%) 31(57.41%) 6(11.11%) 2.28 N 
iii. Rewarding efforts by praising 46(85.19%) 4(7.41%) 0(0.00%) 4(7.41%) 3.70 E 
iv. Giving out bonuses for farmers’ 
participation 

52(96.30%) 2(3.70%) 0(0.00%) 0(0.00%) 3.96 E 
 

v. Agricultural shows for farmers 41(75.93%) 12(22.22%) 0(0.00%) 1(1.85%) 3.72 E 
vi. Excursion for farmers 2(3.70%) 5(9.26%) 46(85.19%) 1(1.85%) 2.15 N 

 ≥ 2.5 = Effective (E);   ˂2.5 = Not effective (N); Source: Field Survey data, 2016. 
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Table 4: Distribution of respondents by factors militating against agricultural technology delivery from Extension Agents’ view point 

Factors Major  
factor (4) 

Moderate  
factor (3) 

Minor  
factor (2) 

Not a  
factor (1) 

Mean  
2.5 

Weak Institutional development  10 (18.52%) 4 (7.41%) 38 (70.37%) 2 (3.70%) 2.41 
Extension system lapses 12 (22.22%) 0 (0.00%) 33 (61.11%) 9 (16.67%) 2.28 
Lack of farmer’s cooperation 22 (40.74%) 17 (31.48%) 8(14.81%) 7 (12.96%) 3.00 
Agricultural uncertainties 0 (0.00%) 10 (18.52%) 40 (74.07%) 4 (7.41%) 2.11 
Weak extension enabling environment 22 (40.74%) 23 (42.59%) 10 (18.52%) 0 (0.00%) 3.28 

Lack of agricultural business skills and abject poverty of 
resource poor farmers 

16 (29.63%) 11 (20.37%) 20 (37.04%) 7 (12.96%) 2.67 

Negative political influences in extension management 6 (11.11%) 12 (22.22%) 30 (55.56%) 6 (11.11%) 2.33 
Insufficient and inappropriate agricultural technologies 
for famers 

16 (29.63%) 34 (62.96%) 0 (0.00%) 4 (7.41%) 3.15 

Extension agent-to-farmer ratio is low  19 (35.19%) 33 (61.11%) 0 (0.00%) 2 (3.70%) 3.28 
Inadequacy and instability of funding 38 (70.37%) 12 (22.22%) 1 (1.85%) 3 (5.56%) 3.57 
Poor logistic support for field staff, use of poorly trained 

personnel at local level 

17 (31.48%) 32 (59.26%) 5 (9.26%) 0 (0.00%) 3.22 

Ineffective agricultural research-to-extension linkages 14 (25.93%) 23 (42.59%) 10 (18.52%) 7 (12.96%) 2.81 
Disproportionate extension agent 0 (0.00%) 6 (11.11%) 47 (87.04%) 1 (1.85%) 2.07 
Farm family ratio and lack of clientele participation in 
program development 

2 (3.70%) 2 (3.70%) 48 (88.89%) 2 (3.70%) 2.07 

Poor input supply 6 (11.11%) 12 (22.22%) 30 (55.56%) 6 (11.11%) 2.33 
Irregular evaluation of extension programmes and policy 8 (14.81%) 5 (9.26%) 37 (68.52%) 4 (7.41%) 2.31 
Absence of any defined system of agricultural extension 1 (1.85%) 7 (12.96%) 40 (74.07%) 6 (11.11%) 2.06 

Source: Field Survey Data, 2016 

 
Table 5: Distribution of respondents by factors militating against agricultural technology delivery from Farmers’ viewpoint 

Factors Major 
factor (4) 

Moderate 
factor (3) 

Minor 
factor (2) 

Not a 
factor (1) 

Total Mean 
(2.5) 

Weak Institutional development  4 4 10 72 90 1.33 
Extension system lapses 6 9 30 45 90 1.73 

Lack of farmer’s cooperation 32 28 12 18 90 2.82 
Agricultural uncertainties 52 31 2 5 90 3.44 
Weak extension enabling environment 7 43 25 15 90 2.46 
Lack of agricultural business skills and abject poverty of 
resource poor farmers 

63 11 12 4 90 3.47 

Negative political influences in extension management 71 5 14 0 90 3.63 
Insufficient and inappropriate agricultural technologies for 
famers 

33 42 13 2 90 3.17 

Extension agent-to-farmer ratio is low  66 11 10 3 90 3.55 
Inadequacy and instability of funding 72 8 5 5 90 3.63 
Poor logistic support for field staff, use of poorly trained 
personnel at local level 

44 36 7 3 90 3.34 

Ineffective agricultural research-to-extension linkages 37 12 21 20 90 2.73 
Disproportionate extension agent 22 34 14 20 90 2.64 
Farm family ratio and lack of clientele participation in program 
development 

81 4 3 2 90 3.83 

Poor input supply 77 13 0 0 90 3.8 
Irregular evaluation of extension programmes and policy 48 36 6 0 90 3.4 
Absence of any defined system of agricultural extension 3 20 51 16 90 2.1 
Total 718 347 235 230 1530 3.0 

Source: Field Survey Data, 2016. 

 
Table 6: Estimated Logistic Regression Results of the factors influencing the effectiveness of agricultural technology delivery 

Variables Logit coefficients Marginal effects Z-value 

Age -1.065 -0.045 -2.086** 
Level of education -3.030 -0.036 0.827 
Sex -0.615 -0.009 0.756 
Experience in service delivery 4.611 0.105 1.745* 
Extension system lapses -1.210 -0.011 -2.09** 
Lack of farmers’ cooperation 0.103 0.016 0.911 
Weak institutional Development -1.241 -0.042 -2.01** 
Likelihood ratio chi-square 17.051***   

***significant at 1% probability level; **significant at 5% probability level; *significant at 10% probability level; Source: Field 
survey, 2016. 
 

that the socioeconomic characteristics of extension agents 

significantly affected the effectiveness of agricultural 

technology delivery in the area.   

Conclusion 

Findings showed that individual farm and home visits 

and group methods are the most effective methods of 
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agricultural technology delivery. Giving out bonuses for 

farmer effective participation was most rewarding strategy 

employed by EAs in agricultural extension delivery. 

Praising, Motivation and agricultural shows are the most 

effective strategy adopted by the EAs in extension 

delivery. Weak extension enabling environment, 

insufficient and inappropriate agricultural technology, low 

extension agent – to – farmer ratio, inadequate and 

unstable funding and poor logistic support to staff among 

others are the major factors influencing agricultural 

technology delivery effectiveness. Finally, the 

socioeconomic characteristics of the EAs and other issues 

in extension service delivery significantly affected the 

effectiveness of agricultural technology delivery.  
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