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ABSTRACT 

The study examined factors that influence linkages of Oil Palm Innovation system in Delta 

and Edo states. Specifically, the investigation was to: identify the socio-economic 

characteristics of respondents and determine factors that influence linkages in oil palm 

innovation system. Data were collected through structured questionnaire administered on 69 

extension agents and 31 researchers, while interview schedule was used for 306 farmers. The 

total number of respondents used for the study was 406. Using the multistage sampling 

procedure eighteen extension blocks (3 per zone) were randomly sampled for Delta and Edo 

States. This was followed by sampling 306 (30%) farmers from the sampled extension blocks. 

However, for extension agents, 50% of the 70 extension agents (35) in Delta State were 

sampled, while all 34 extension agents in Edo State were selected because of their small 

number. Furthermore, 50% of 72 NIFOR researchers (31) were sampled for the study. Data 

gathered were analysed using frequency counts, percentage, mean and exploratory factor 

analysis. Results showed that most of the respondents (84%) were male, married (85%) with 

average age of 44 years and working experience of 19 years. Seventeen factors categorized 

under institutional, logistics support, farmers’ related and administrative factors seriously 

limited the success of linkages among researchers, extension agents and farmers accounting 

for 60% linkage failure in the oil palm innovation system in Delta and Edo states. It was 

therefore recommended that agencies such as ADP and Ministry of Agriculture and Natural 

Resources especially the Tree crop unit should be adequately funded and motivated by 

government at national and state levels in order to enhance linkages and extension service 

delivery. 
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INTRODUCTION 

From the Nigerian flag of green and white colours symbols, the country was conceived at 

independence an agrarian nation throughout its length and breadth. As noted by Oyaide (2004) 

and FAO (2007), before the oil boom in the 60s, agriculture accounted for more than 60 

percent of GDP, over 70 percent of the country’s total export earnings and 70 percent 

employment which was majorly from oil palm, cocoa, groundnut, rubber and cotton. 

Research-Extension-Farmers linkage in Nigeria dated back to colonial era when government, 

in an attempt to satisfy their home industries with raw materials introduced extension 

activities which focused on inspection and enforcement of regulations through taskforce and 

later commodity boards for the production of mostly cash found in each of the geopolitical 

regions (Ogunfiditimi and Ewuola 1995). Among these crops, palm oil and its kernel have the 

longest history as export commodities that provided economic sustenance among the people 

of the Niger-Delta region. As however noted by PIND (2012), there had been lack of working 

relationship and poor linkage among researchers, extension agents and farmers and this has 

led to poor technology and innovation up-take in the oil palm innovation system. 

Consequently, oil palm production and processing in Nigeria is insufficient and not market 

driven.  

Agricultural linkages and innovation development is key to improving oil palm production 

especially in the value-chain addition for Nigeria to actualise the quest for food sufficiency 

and food security. Hence changes are required to revitalize the Nigeria agricultural research-

extension-farmers linkages to provide new relationship and new capacities to grow the 

overall oil palm value chain especially at the commercial level. By introducing properly 

scaled technology that minimizes waste, farmers’ productivity and income will increase. 

The broad objective of the study was therefore to examine the factors that influenced linkages 

in oil palm innovation system in Delta and Edo States. The specific objectives were to: 

identify the socio-economic characteristics of respondents and determine factors that 

influence the linkages in oil palm innovation system. 

METHODOLOGY  

Researchers, extension agents and farmers in the oil palm innovation system in Delta and Edo 

states formed the population of the study.  

To sample respondents for the study, three (3) extension blocks were randomly selected from 

each agricultural zone in each state and this gave a total number of nine (9) extension blocks           

per state.  

Thereafter, fifty percent of the 72 NIFOR researchers (31) were randomly sampled. This 

procedure was also used to sample fifty percent of the 70 extension agents (35) in Delta State, 

while for Edo State, because of the small number of extension agents all the 34 extension 

agents were selected. Furthermore, from the list of oil palm farmers obtained from the Tree 

Crop Unit of the Ministry of Agriculture and Natural Resource (MANR) in the states, thirty 

percent were sampled from each of the extension block and this gave a total of 140 farmers 

from Delta State and 166 farmers from Edo State. In all, 406 respondents comprising of 306 

oil palm farmers, 69 extension agents and 31 researchers were involved in the study. 

Data for the study were gathered through structured questionnaire for researchers and 

extension agents while interview schedule was used for farmers because of their education 
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and awareness level. Data generated on socio-economic and factors that influence linkage in 

oil palm innovation system were analysed through percentage, frequency count and mean 

scores. However, to ascertain the factors that influenced linkages in oil palm innovation 

system, exploratory factor analysis using the principal factor model with iteration and 

varimax rotation was used.  

RESULTS AND DISCUSSION 

Socio-economic Characteristics of Respondents 

For all categories of respondents (researchers, extension agents and farmers) that were 

involved in this study, their characteristic is presented in Table 1. 

Sex:  From the result, majority (84%) of the respondents were males, and 15% females. Oil 

palm production is a tasking activity that requires a lot of energy. This may be among other 

reasons why more males were found to be into oil palm production than female in the study 

area. Adesoji and Aratunde (2012) and Cha-on, Suneeporn and Panya (2016) also reported in 

their study that males were more involved in oil palm production. This they attributed to the 

fact that production and processing of oil palm is a strenuous exercise hence the domination 

by male farmers. This is expected to enhance decision making during linkage process among 

key actors in oil palm innovation system. 

Marital Status: Findings from this study also showed that majority (85%) of respondents 

were married, while others 1%, 5%, and 9% were divorced, widow and single respectively. It 

was alluded by Ada and Obinne (2015) that farmers generally desire to marry and raise 

family to provide family labour as attempt to reduce labour and production cost. Asiabaka 

(2012) also affirmed that married persons are usually responsible and this makes them to be 

more caring for their family needs. As such it is expected that marriage would lead to 

cohesion among family members which can promote involvement in linkage activities and 

ability to collaborate with other actors. 

Age: The result of the study revealed that most (47%) of the respondents fell under age from   

41-50 years. Others were 21-30 years, 31-40 years, 51-60 years and 61-70 years which 

accounted for 9%, 18%, 25% and 2% in that order with average age of 45 years. Age 

according to Ada and Obinne (2015) is very important in handling of challenges which they 

reported in their study on oil palm farming activities to be mostly carried out by mature and 

active persons. With the 46% of respondents still in active age of between 41-50 years, it is 

expected to be an added advantage especially in overcoming challenges in oil palm 

innovation system. 

Educational Level: The result of educational status of respondents shows that all of them 

had at least primary school education. In other words, a great number of them are literate and 

this should positively impact on respondents (researchers, extension agents and farmers) in 

enhancing their roles and involvement in linkage activities in oil palm innovations system.  

Membership of Association:  From the result 5%, 8%, 17% any 29% belonged to farmer 

cooperative societies, farmers groups and associations, professional bodies and social clubs 

respectively which is 59% when aggregated. This is expected to provide opportunities for 

networking and information sharing that can promote social participation and improvement in 

the oil palm innovation system. Ofuoku (2013) echoed this position that membership of 

agricultural associations and groups help to promote cohesion.  
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Farming/working experience: Result in table 1 shows that farming and working experience 

of respondents for 1-10, 11-20, 21-30 and 31-40 years were 21.2%, 38.2%, 27.6% with 

average experience of 19 years. With this marked experience among respondents, linkage 

activities will be highly promoted in oil palm innovation system. As people stay on in a 

particular job, experience is gained over time and this is expected to improve their skills, 

perceptions, knowledge and understanding. This view was also expressed by Chiligati (2010) 

who noted experience to have positively played influenced linkages among researcher, 

extension agents and farmers in Tanzania. 

Table 1: Distribution of Respondents according to their Socio-economic characteristics(n=406) 

Characteristics              n % 𝒙  

Sex 

Male 

Female 

 

Marital Status 

Married 

Divorced 

Widow 

Single 

 

Age 

21-30 

31-40 

41-50 

51-60 

61-70 

 

Educational 

Qualification 

          

341 

 65 

 

 

345 

    4 

 20 

 37 

 

 

 35 

  71 

191 

103 

    6 

 

84 

16 

 

 

85 

  1 

 5 

 9 

 

 

  9 

18 

47 

25 

  2 

 

 

 

 

 

 

 

 

 

 

 

 

 

45 

M Sc./Ph.D 

BSc./HND/FD 

OND/DIP/NCE 

WASC/GCE/SSCE 

PSLC 

            26 

 114 

   69 

 139 

   58 

  6 

 28 

17 

34 

14 

 

 

Membership of 

Association 

            

 

Farmers cooperative 

societies 

Farmers groups and 

Associations 

Professional bodies 

Social clubs and 

Societies 

None 

          

  

   21 

  

     31 

     68 

    

   118 

   168 

 

 

5 

 

   8 

17 

 

29 

41 

 

Farming/Working 

Experience 

            

 

1-10 

11-20 

21-30 

31-40 

          

86 

155 

112 

  53  

 

 

21.2 

38.2 

27.6 

13.0 

 

    

18.8 
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Factors influencing Linkages in oil palm Innovation System 
A number of factors categorized as institutional, logistics support, farmers related and 

administrative were found to have influenced the strength of linkages in oil palm innovation 

system in Delta and Edo States. The result is presented in Table 2.  

i. Institutional factor: This include; Lack of cooperation among researchers, extension 

agents and farmers (0.884), Lack of commitment for linkage activities (0.854), Poorly skilled 

research and extension staff (0.727), Poor follow-up by researchers and extension agents 

(0.667), Inappropriate technology (0.637) and Poor extension services (0.614); 

ii. Logistics support factor: These are; Inadequate fund for linkage (0.681), Poor support 

services for linkage activities (0.629), Poor logistics for extension (0.584), Weak and 

inadequate infrastructures (0.542) and Poor motivation for researcher, extension agent and 

farmers (0.502); 

iii. Farmer related factor: This include; Low education of farmers (0.797), Low income of 

farmers (0.723), and Weak farmers organization (0.666); and  

iv. Administrative factor: This includes; Poor coordination of research-extension activities 

(0.913), Bureaucratic bottleneck (0.893) and weak monitoring and evaluation system (0.567). 

Cooperation among researchers, extension agents and farmers will build confidence in the 

linkage process and allows people to collaborate effectively and improve participation of 

stakeholders. Lack of cooperation therefore was seriously bound to affect the efficiency and 

strength of linkage (Tuker, Schut and Klerkx 2013). Where there is lack of commitment to 

research by research agencies and staff which may be due to poor staff motivation and 

inadequate funding, it can greatly affect research performance. Poor follow-up by research 

and extension, inappropriate technology and poor extension services were also noted as 

serious institutional factors in the linkage process. If researchers and extension agents follow 

up on extended innovations, it will not only enhance their services to farmers, but also enable 

them to get feedback that can help improve linkage activities which from the result was 

inadequate. Furthermore, there was problem of development of inappropriate technology 

which may be as a result of non involvement of farmers in the technology development 

process. Consequently, were researchers produce inappropriate technologies, it will lead to 

rejection of innovations and this could lead to weak linkages in oil palm innovation system.  

Logistic support factor which include funding was also a big challenge to proper linkages in 

the oil palm innovation system. This may be due to inadequate budgetary provisions to 

agricultural extension programmes in recent times and this seriously affected extension 

activity thereby restricting their ability to carry out linkage activities effectively. Similarly, 

lack of support services for linkage activities, poor logistic for extension and inadequate 

infrastructures impeded seriously on oil palm linkage activities. Extension services need to be 

adequately supported by motivating researchers and extension staff. Materials including 

mobility should be provided to enable them do their work efficiently. Working environments 

were infrastructures are inadequate especially poor office accommodation and non functional 

laboratories among others raise great concern for linkage effectiveness. In addition, low 

farmers education, low farmers income and weak farmers’ organizations as revealed by the 

results seriously affected linkage activities in Delta and Edo States. This was so because 

literate farmers who are more informed, with high income and who are members of farmers’ 
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agricultural organizations will willingly collaborate with others without inducement and this 

will lead to strong linkages. 

Entries in Table 2 showed that bureaucratic bottleneck, and weak monitoring and evaluation 

system limited linkage activities. As noted by Agbamu (2011), most extension and research 

agencies operate in a top-down manner and in such cases where instructions are rigidly 

passed down for implementations rather than involve and allow participation of key actors 

from the beginning will hamper linkage activities. Similarly, proper monitoring and 

evaluation ensures that programme meet expected target and provides opportunities for 

remediation such that linkages are strengthened when stakeholders carry out these processes 

jointly. However, were this is neglected, not only that programme target will not be 

accomplished, linkage will also be weak. 

In all, 17 factors were indentified to have influenced strength of linkages in the oil palm 

innovation system in Delta and Edo states. This result is in agreement with Tenywa et al 

(2011) and Yenesew et al (2016) who also noted most of these factors to be worrisome to 

research, extension and farmers effective linkage and performance in Ethiopia.  
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       i. Institutional, ii. Logistic support,  iii. Farmers related, iv. Administrative factors 

Figure 1 shows the optimal number of factors extracted and retained. Four factors on the 

steep slope were extracted and retained, while the ones on the shallow slope which were 

highly correlated (double loading) and contributed relatively little hence excluded.  
 

                                                                                     Percentage extracted 60% 

Figure 1: Graph showing Optimal Number of factors extracted and Retained in analysing the factors 

                 influencing linkages in Oil Palm Innovation System in Delta and Edo States. 

TABLE 2: Analysis of Factors that Influence Linkages in Oil Palm Innovation System 

Factors influencing Linkages i ii iii iv 

lack of cooperation among researchers extension agents and farmers  0.884 0.083 0.133 0.134 

Lack of commitment for research activities  0.854 0.088 0.102 0.124 

Poorly skilled research-extension staff  0.727 0.192 0.208 0.199 

Poor follow-up by research and extension 0.667 0.204 0.246 0.055 

Inappropriate technology 0.637 0.212 0.219 0.194 

Poor extension services 0.614 0.306 0.116 0.021 

Poor feedback mechanisms 0.603 0.184 0.402 0.100 

Improper diagnosis of farmers problems 0.499 0.251 0.495 0.032 

Non involvement of farmers in planning  0.499 0.342 0.333 0.179 

Poor communication between research-extension and farmers 0.461 0.405 0.050 0.313 

Inadequate fund for linkage 0.416 0.681 -0.151 0.192 

Poor support services for linkage activities 0.228 0.629 0.190 -0.163 

Poor logistics for extension 0.139 0.584 0.108 0.357 

Weak and inadequate infrastructures 0.310 0.542 0.037 0.280 

Poor Motivation for researchers, extension agents & famers 0.010 0.502 0.377 0.177 

Low education of farmers 0.256 0.026 0.797 0.037 

Low income of farmers 0.304 -0.064 0.723 0.067 

Weak farmers organization 0.092 0.349 0.666 0.025 

Poor Coordination of research-extension activities 0.136 0.113 0.015 0.913 

Bureaucratic bottleneck 0.203 0.173 0.065 0.893 

Weak monitoring and evaluation system 0.201 0.342 0.277 0.567 
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CONCLUSIONS AND RECOMMENDATIONS 

Institutional, logistic support, administrative and farmers’ related factors greatly affected 

respondents’ effectiveness to linkage activities in oil palm innovation system in the area 

investigated by the study.  

Based on the findings, in order to overcome the identified challenges, it is suggested that; for 

better linkage in oil palm innovation system, agencies such as ADP and Ministry of 

Agriculture and Natural Resources especially the Tree crop unit saddled with responsibilities 

for providing extension services should be adequately funded, motivated and monitored in 

order to enhance linkages. Furthermore, research-extension-farmers linkage system needs to 

be holistically looked at by chief executives of the aforementioned agencies and ministries to 

encourage effective collaboration and linkages among stakeholders.    
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