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ABSTRACT 

This study analyzed farmers’ perception of the innovation system in oil palm production in the 
South-east, Nigeria. The study specifically examined key actors in the innovation system, 
assessed the farmers’ perceived roles of each actor, the level of linkages between and among the 
key actors; investigated the adoption of various oil palm innovations, among other, Data were 
collected using structured questionnaire from 300 oil palm farmers. Descriptive and inferential 
statistical tools such as frequency, percentages, mean and standard deviation, Ordinary Least 
Square (OLS) regression model and Analysis of variance (ANOVA) were used for analyses. 
Results revealed that the innovation system was dominated by oil palm consumers (30%). 
Research was perceived as the most active actor in the innovation system (  = 4.4; SD = 1.2). The 
actors maintained strong linkage with one another by collaborating in deciding areas of research 
(  = 2.9; SD = 1.3). The use of improved seedlings recorded the highest adoption score (  = 4.6; 
SD = 0.8). Results further showed that affordability, accessibility, usefulness, credibility and 
simplicity were the major attributes promoting farmers’ adoption of improved seedlings, line 
spacing, weeding/use of herbicides, mulching, pests and disease control measures, fertilizer 
application methods and improved harvesting methods in their oil palm production. Radio was the 
major source of information for majority (83.3%) of the farmers. The oil palm innovation system 
was perceived to have impacted mostly employment generation (  = 4.1; SD = 1.5). 
Unavailability of inputs (  = 4.0; SD = 1.0) and inadequate finance (  = 4.0; SD = 0.9) were the 
most perceived constraining factors to the oil palm innovation system. The socio-economic 
characteristics of the farmers had a significant relationship (R2 = 0.65) with the level of adoption 
of the oil palm production technologies. Farmers in the 3 States of the South-east did not differ in 
their perception of the effects of effective utilization of the actors in oil palm innovation system 
(F-cal = 2.961; F-tab =2.42, P = 0.30 > 0.05). Farmers in the oil palm innovation system in the 
three States differed significantly in the perceived roles of the actors towards generating improved 
technologies (F-cal = 1.99; F-tab = 2.05, P = 0.006 < 0.05). The study concludes that synergy 
among the actors is imperative for effectiveness in the oil palm innovation system in South-east 
Nigeria and therefore recommends that marketing information system should be made an integral 
component of extension service delivery. Oil palm technologies should also be developed in line 
with identified attributes considered appropriate by the farmers.  

Keywords: oil palm, innovation system, actors, extension, agricultural technology, South-east 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the Study 

Agriculture has remained a major player in the development of Nigeria’s economy, 

as it contributes significantly to the Gross Domestic Product (GDP) of the country. 

According to Oladele and Oladele (2011), agriculture does not only generate employment 

opportunities for about 70% of the Nigerian labour force and earn huge foreign exchange 

for the country, but it supplies food for consumption and raw materials for the industries. 

The contribution of the agricultural sector in supplying food for the teeming population of 

over 160 million Nigerians is quite laudable, though insufficient, as Nigeria still depends 

on food import to address her food supply deficit. For instance, the Federal Ministry of 

Agriculture and Rural DevelopmentFMARD(2011) states that Nigeria spends about N300 

billion on food imports alone (food, beverage and processed combined), observing that 

Nigeria’s gross national income per capital is US$1.190 compared to Austria with 

US$32.330.            

 It is pertinent to say that Nigeria’s aspiration for industrialization cannot be 

achieved or poverty reduced significantly without a reliable source of cheap energy. 

Observably, micronutrient deficiencies like vitamin A which is derived from oil palm, 

among others pose a vast global health problem. In most developing countries, iron 

deficiency anaemia, vitamin A deficiency and zinc deficiency increase the probability of 

early death for children and women; impair Intelligent Quotient (IQ) development in 

children and consequently leading to a large loss in quality of life, production and 

economic growth in most developing countries. Vitamin A deficiency affects the immune 

system of approximately 40 percent of children under six years of age residing in 
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developing countries. This leads to over one million child mortality yearly. The impact of 

this is relatively more severe in some countries like India where vitamin A deficiency 

affects 60 percent of pre-school children (Federal Ministry of Women and Child 

Development,2009). These micronutrients of great importance are available in large 

quantities in palm oil, one of Nigeria’s staple food.      

 Oil palm (Elaseisguineensis) is a native of West Africa. It is one of the cash crops 

that have contributed greatly to the economic development of Nigeria. All parts of this 

plant are useful. It is the most important source of oil and it produces more oil per hectare 

in comparison with other oil producing crops (Ndon, 2006). The history of oil palm in 

Nigeria is inseparable from the colonial history of the eastern Nigeria. As far back as 

1911, the first export of palm produce was recorded and from that, this commodity crop 

dominated the interest of colonial administration (Oboegbulem, 1992).   

 Oil palm represented 80 percent of Nigeria’s export trade for a long time until 

cocoa, cotton and groundnut joined the queue (Oboegbulem, 1992). The joining of cocoa 

and cotton unfortunately became diversionary for the government as Nigeria over time 

lost her oil palm production status to Malaysia, a country that previously imported her 

seedlings from Nigeria. Painfully, this position has remained so to date and with Nigeria 

continual decline in oil palm production, she has become a net importer.  

 An outcry on disastrous yearly importation of food in Nigeria has been made, 

FMARD (2011) lamented that given the natural endowed resources in Nigeria that would 

facilitate boost of agriculture, it is sad to note that in spite of this, Nigeria engages in a 

high galloping trend of importing food, spending over N1.1 trillion on importation of food 

yearly. Describing this as disastrous, he contrasted with the initial Nigeria agricultural 
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master plan in the early 1960’s which was supposed to be generating over N10 billion 

annually as revenue for the nation. FMARD (2011) while suggesting on unfolding the 

vision of the administration to make Nigeria a hunger free nation, posited that Nigeria 

should look at, and hinge on agriculture sector that will drive the income growth, achieve 

food security, national security, generate employment and transform Nigeria into a major 

food player in the world.          

 To achieve launching Nigeria into a major food player in the world, FMARD 

(2011) opined that Nigeria should start doing something, pointing out that the era of 

depending on agriculture as a development project was over. Nigeria would not have 

isolated projects that are not connected in a way that can drive agricultural growth, income 

growth and job creation, in a very measurable manner. Okonjo (2011) while presenting 

the Agricultural Transformational Action Plan (ATAP) of the nation’s economic 

management team, pointed out that private sector would be the major driver in the 

implementation, especially, with respect to harnessing the oil palm industry. The ATAP 

which intended to address the politics that are inherent in the distribution of major 

materialto boost oil palm crop development (oil palm inclusive), reiterated that the federal 

government should no longer participate in the distribution of such commodity as 

fertilizer. 

The bulk of the palm produce in Nigeria comes from the wild grove of Nigeria oil 

palm belt, mainly in Southeastern Nigeria, including patches of grooves in Kafanchan, 

Zakibian and Kwara in the northern Nigeria. The yield of fresh fruit bunch per hectare 

from the wild, ranges from 2.5 tons to 5 tons. Improved oil palm seedlings are planted by 

millions of small plantation with sophisticated high tonnage per hour mills in the 
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following parts of this country – Ubima in Rivers state, Okitipupa in Ondo State, Egbema 

in Imo State and Calaro in Cross River state (Ndon, 2007). However, the establishment of 

these oil palm programmes have not noticeably closed the supply gap created by increased 

domestic and individual demands in the country and as of today only about 60 percent of 

this demand can be met (Oboegbulem, 1992). Innovation system is a set of interrelated 

agents, their interactions and the institutions that condition their behavior with respect to 

the common objectives of generating, diffusing and utilizing knowledge and technology 

(Olusegun, 2008). 

Little, Quintas and Ray (2002) for purpose of extension, advocated need for a more 

pragmatic conception of an innovation. They proposed to define an innovation more 

pragmatically in terms of successful application. Adekoya and Tologbonse (2011) in this 

light opined that an innovation needs to be understood as a novel working whole (or 

reordered working whole). In other words, it may be a new way of doing things or doing 

new things, but it can only be considered an innovation if it actually works in everyday 

practice. He further maintained that to help accelerate the adoption of and diffusion of 

innovation through research findings, typical questions have been raised by esteemed 

researchers which includes: 

i. What are the stages that people go through when considering whether or not to 

adopt an innovation? Which type and sources of information are important in each 

stage? 

ii. What are the differences between people who adopt innovations quickly or slowly? 

iii. How do characteristics of innovation and other factors, affect the rate of adoption? 
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iv. How does an innovation diffuse through a society over time. What is the role of 

communication between different categories of potential users in the process. 

v. What does this all mean for the change agents in stimulating the adoption and 

diffusion of innovations? (Rogers 1995; Asiabaka 2002; Adekoya and Tologbonse, 

2011; Ifenkwe, 2013) 

 Key conclusions drawn from adoption and diffusion research studies showed that 

adoption of innovation is not something that happens overnight, but rather that it is the 

final step in a sequence of stages (Rogers, 1995). Cees (2004) argued that agricultural 

sector, specifically agricultural extension has to be reinvented as a professional practice, 

that is to say that it will have to significantly adapt its mission, rational mode of operation, 

management and organizational structure. He further observed that in the past, extension 

and extension theory have focused on supporting individual farm management and on the 

promotion of farm – level innovation. Urgently required are new forms of coordination 

among farmers, and between farmers and other stakeholders in issues like the 

management of collective natural resources, chain management, collective input supply 

and marketing, organization building, multi-functional agriculture and venturing into new 

markets. In the past, successful application of most farm level innovations often depend 

on factors that transcend the farm level (e.g. input supply, marketing, community support, 

processing, etc.). In other words, many innovations have been mistakenly looked at as 

being individual in nature, revolving around individual decision making and adoption 

process. Present realities according to Ifenkwe (2013) indicate that most of the 

innovations needed in present day agriculture have collective dimensions (i.e., they 

require new forms of interaction, organization and agreement between multiple 
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actors).They have important implications for extension practice and extension theory. 

Further, Van shoubroeck (1999), observed thateffective dissemination of innovations such 

as oil palm production practices will always have to include elements of redesign, 

encompassing new processes of learning and negotiation, and hence should not be looked 

at merely as dissemination, but as an innovation system. 

 Attempt to understand the role and interaction between and among component 

elements involved in the generation, transfer, facilitation and use of agricultural 

innovations lies in careful studying of the system in which they are constituted. According 

to Madukwe (2011), the useful tool in studying agricultural extension innovations is the 

innovation system approach. Its meaning functionally lies in the aims it is designed to 

accomplish. Hall et al. (2001) sees it as a way to strengthen agricultural innovation 

capacity. This is considering that innovation is a multi-stakeholder process that cannot be 

achieved by one group of stakeholders. Wennink and Heemskert (2006) find the role 

farmers play in innovation system as a predicate of the reconfiguration of agricultural 

research and extension for positive outcomes. At the farmers level, Madukwe (2011) 

observed that social networks and the changes that occur within them, are crucial element 

in defining the nature of the role and delineate the context for success or failure of 

innovation. He further noted that innovation system goes beyond the creation of 

knowledge to encompass the factors affecting demand for and use of knowledge in useful 

ways. It is safe to say considering the position of the farmer in the innovation system that 

the farmer enjoys a greater vantage in analyzing the intricacies of innovation system as 

would farmers’ analysis of the oil palm innovation system in South-east Nigeria.               
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1.2 Statement of the problem          

The oil palm industry has huge potentials for foreign exchange, food security and 

poverty reduction. Despite this, it has become pertinent to note that the production of this 

high value crop has been on the decline. Omereji (2005) observed that the extent and size 

of the Nigeria oil palm industry is not easily estimated. The dominance of the sub-

spontaneous semi-wild and natural groves palm stands in the oil palm production system 

in the country renders estimating the size of the industry difficult. The extent of these 

groves and palm stands cannot be accurately determined. Glaringly too, the smallholder 

system in Nigeria is dominated by unarticulated, but important plantings by various 

individuals. This makes production both in terms of fresh fruit bunches and palm oil 

difficult to estimate before disposal in sales and consumption. Sadly too, Nigeria’s current 

estimates of oil palm production are about 900,000 metric tons of palm oil and 400,000 

metric tons of palm kernel annually, given that Nigeria was before 1965 the world leading 

producer and exporter of palm oil, and has since 1974 ceased to contribute to the export 

trade in the commodity, largely due to increased domestic demand in palm produce 

(Omoti, 2003).           

 Expansion in the oil palm industry has since then not kept pace with growing 

domestic demand to enable the country to re-enter the export trade. Although, the output 

of palm produce has grown steadily overtime, the country today remains the third largest 

producer of palm oil in the world after Malaysia and Indonesia. Omereji (2005) reported 

that besides the more favourable climatic and ecological environment of Malaysia and 

Indonesia, the difference in trends of expansion in production of palm oil between these 

Asian countries and Nigeria lies in the differences in the dominant production system. 
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Though the plantation system has grown popular in the country, small holder of sole or 

mixed plantations intercropped with a variety of food crops and the natural or semi wild 

grove system have remained the dominant production system of Nigeria estimated 2.5 

million hectares of oil palm, about 240,000 ha are under the plantation system of large, 

medium and small scale with the grove system dominated largely by unimproved dura 

planting (Omereji 2005).  

This scenario has not augured well for Nigeria’s economy and thus brings to doubt 

the effectiveness of the oil palm innovation system; the actors, and their actions. In the 

light of this the level of poverty and insecurity have continued unabated. And this 

continue to exacerbate by the day to day quality of data to bridge knowledge gap.Since 

after the Nigeria civil war in 1970, government policies aim to expand production to meet 

domestic demands for food and individual uses, create employment and improve rural 

incomes and the quality of life of the rural populace. Furthermore, decline in yield had 

been associated with some of these: climatic condition, inadequate capital for plantation 

development, high cost of imported oil palm processing equipment like mills. 

 Quantum technologies and innovations to arrest the above constraints have over the 

years been researched and developed, but unfortunately many of the innovations could be 

found stacked away in shelves or at best ineffectively and poorly disseminated to sustain 

diffusion (Asiabaka, 2010). Wide scale adoption and adaptation have remained low. The 

decline in yield had been associated with some biophysical constraints like:  

a) Tall wild palm growing with harvesting difficulties. 

b) Soil fertility constraint as a result of fertilizer unavailability. 

c) Prevalence of oil palm diseases. 
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d) Lack of credit facilities. 

e) Infrastructural constraints through bad roads, poor and inadequate processing mill. 

f) Poor distribution and high price inputs. 

g) Inadequacy on the part of government in making and delivering proper extension 

education in oil palm production to the farmers (Olusegun, 2008).  

In recent development, commercial production of oil palm under monoculture has 

increased with the advent of large scale oil palm production and more inclusive actors 

such as government agencies, researchgroup, technology transfer group, market group and 

the farmer group. In the interplay of the above, Asiabaka (2010) has observed that the 

research service commonly deals with those problems that it considered relevant to its 

own interest and not to those of the farmer component. Often these results are not 

delivered sufficiently to the extension agent component who did not have either adequate 

information or resources necessary to carry out their work. Further observation in the 

above technology transfer interplay, researchers’ extensions and farmers are viewed as 

three separate strata and links between them were weak and nonexistent, with 

communication programmes used independently and very often without any co-ordination 

with research and extension activities. A yearning therefore for an innovation and new 

knowledge to be introduced into and utilized in an economic or social process in oil palm 

production should be sort after. This will have the ultimate aim of working to close up the 

supply gap already created by increased domestic and foreign demands of oil palm 

products. Observably, there have been in existence, problems of oil palm farmers in 

adopting innovation in oil palm production technologies. This situation has learnt 

credence to low output in oil palm production. Oil palm being an important component in 
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farming system in Nigeria needs to attract a network of people, group and organization 

who together will form actors in oil palm innovation. This has often given rise to the 

development of inappropriate technologies. The farmersexpress skepticism to the use of 

such technologies as the technologies more often than not are not compatible with their 

socioeconomic milieu culminating in outright rejection or poor adoption. This has not 

been ascertained empirically and the ensuing lacuna is prohibitive to progressive policies 

in oil palm development. 

 Effective innovation system should involve the prime movers and drivers of 

agricultural and technology development. It also contributes to technology development 

transfer and up scaling. The involvement of the prime movers is very paramount. This is 

because research finding need commercialization before it can reach the resource farmers. 

In order to differentiate sufficiently the stage and functions which each must perform, 

Asiabaka and James (1999) strongly posited the need to calibrate the research extension 

farmer continuum. Federal Ministry of Agriculture and Rural Development, FMARD 

(2011) observed further that the above components, instead of operating as a continuum, 

surprisingly, their service often act in ways that reinforce their separation rather than their 

mutual support. Perception often is that the researchers are often out of touch with the 

farmers problems that research programmes tend to be designed in isolation of such 

problems, and that extension workers are poorly served by or ignorant of the output of 

research system evidencing extension agent being also out of touch with farmers problems 

and do not attempt to understand the research process.      

 The government and non-government organizations are in earnest bid to recognize 

the need to move away from mere instructions and blueprint solutions towards more 
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participatory approaches which support the communities in their capacity to set and fulfill 

their own developmental goal. The result of this change is that the rural people themselves 

will recognize that they are owners and shapers of their own development. In 

consequence, these changes precipitate some major challenges not for the communities 

but also to the very institutions which advices and support them. The extension agents see 

themselves as fundamental changes in the way they work and operate as they now become 

catalysts, helping communities achieve goals which they themselves have defined. 

Asiabaka (2010) and Engel (1995), from their perspective, affirmed that integrating 

research, education and extension could improve the overall performance of agricultural 

technology system. They further observed that in practice, weak linkages are persistent 

and so pervasive. 

A review of previous studies show that notmuch studies have aptly addressed 

farmers’ perception of innovation system in oil palm production, especially in 

Southeastern Nigeria. The work of Ndon (2007), study by Omereji (2005) centered 

holistically on oil palm and the Nigerian economy and oil palm and Nigerian industries, 

respectively, but none was on the South-east or on the innovation system. The foregoing 

gap in knowledge occasioned scarcity of empirical data capable of hampering apt policy 

formulation and programme design in oil palm innovation system. It is this gap in 

knowledge that this study addressed by providing answers to the following research 

questions: 

a. Who are the key actors in oil palm innovation system? 

b. What are their socio-economic characteristics 

c. What are the farmers perceived roles in oil palm production? 
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d. How do the farmers perceive the level of linkage existing among the actors? 

e. What is the level of adoption of technology developed in oil palm innovation 

system? 

f. What constraints influence the adoption of oil palm innovations among farmers? 

Answers to these research questions would provide the bench marks for this study. 

1.3 Objective of the Study 

The broad objective of the study was to analyze farmers’ perception of the 

innovation system in oil palm production in South-East, Nigeria. The specific objectives 

of the study included to: 

1. determine the socio-economic characteristics of the respondents; 

2. identify the key actors in oil palm innovation system; 

3. ascertain farmers’ perceived roles of actors in oil palm production; 

4. assess the farmers’ perceivedlinkage existing among the actors; 

5. identify information sources on oil palm technologies available to farmers; 

6. examine farmers’ adoption of oil palm technologies; 

7. determine attributes influencing the adoption of oil palm technologies by farmers;  

8. assess the perceived effects of effective relationship of the actors in the oil palm 

innovation system; 

9. ascertain the various constraints of oil palm innovations among farmers; 

1.4 Hypotheses of the study 

The following null hypotheses were tested: 

Ho1: There is no relationship between the socio–economic characteristics of the farmers 

 and their level of adoption of oil palm production technologies in Southeast Nigeria 
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Ho2: There is no significant difference in the perceived effects of effective relationship 

 of the actors in the oil palm innovation system among farmers in the 3 States of 

 Southeast Nigeria 

Ho3: There are no significant differences in the farmers’ perceived roles of actors in oil 

 palminnovation system in the 3 selected States of South-east Nigeria  

1.5 Significance of the Study 

Oil palm is a unique crop with some peculiar tasking characteristics. These include 

the difficulties which oil palm breeders need to contend with in palm oil extraction 

processes, nursery practices and field practical operations. These are problems to the 

production and pose challenges to technologies evolutions. Technology development in all 

ramifications, aims at improving the well-being of the resource – poor farmer (target 

beneficiary) as well as improving food production efficiency and security.The findings of 

the study will provide to the generality of stakeholders in oil palm innovation system – 

research, extension, farmer, input dealers, intervention agencies, independent researchers, 

agricultural financiers, etc. empirical reasons why thepotentials of oil palm technologies 

may not have been realized in the study area, as well as facts explaining why oil palm 

technologies have recorded low adoption.       

 The paucity of empirical data on oil palm innovation system would greatly assist 

research efforts, as well as allow intervention agencies circumvent past flaws in 

innovation generation and diffusion. The hitherto information dearth that characterized the 

information database of Agricultural Development Programmes (ADPs) in the study area 

and beyond would receive a boost from the results of this study and enable the extension 

organizations explain and predict the outcome of innovation system in other areas of 
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agriculture (Omereije, 2005). Determining aspects of the oil palm innovation that 

promotes its adoption in the study area, this study will make room for recommendations 

on ways of improving areas of weaknesses in the innovation system as well as means of 

consolidatingpossible areas of strength in the innovation system (Nwachukwu, 2013). 

  According to Arokoyo (2011) the revolution in ICTs is changing the channel and 

form of information distributed across the innovation system and Nwosu and Nwachukwu 

(2013) found that farmers in Southeast Nigeria mostly utilized the radio, mobile phone 

and internet to assess agricultural information on improved production technologies. 

Hence, the result of this study will reveal information distribution channel prevalent in the 

study area as to validate previous findings of (Nwosu and Nwachukwu, 2013). It will also 

assist agricultural development programme planners and policy makers determine trendy 

and most preferred channels of communicating oil palm innovation in the study area. The 

report of this work will add to existing knowledge on oil palm innovation system, and thus 

serve as a reference material for researchers, students, extension practitioners and utilizers 

of agricultural information and technologies.     

1.6 Scope of the study  

The study centered on innovations system in oil palm production. The study was restricted 

to South-East, Nigeria. Oil palm farmers in the States of Imo, Abia and Ebonyi were used 

in the study. It was a perception study. 
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                                        CHAPTER TWO 

    LITERATURE REVIEW 

This work discussed related and relevant literature in oil palm innovation under three 

major subthemes: 

i. Origin, nature and composition of oil palm 

ii. Oil palm climatic and soil requirements 

iii. The role of oil palm in the economy of Nigeria 

iv. Expansion and exploitation of oil palm potentials to promote Nigerian economy  

v. Ways of developing oil palm industry in Nigeria 

vi. Innovation diffusion and adoption 

vii. Agricultural innovation system 

viii. Agricultural research and technology generation 

ix. Agricultural extension systems 

x. Theoretical framework 

xi. Conceptual framework 
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2.1 Origin, Nature and Composition of Oil Palm 

2.1.1 Origin and Nature of the Oil Palm       

  The defining features of oil palmare found in oil palm varieties spread across the 

globe. The oil palm Elaeisguineessis is indigenous to West Africa. Wild palm groves are 

found mainly in a 300 - 500 kilometre wild Western coastal belt stretching from Gambia 

to Angola (Hartley, 1988). In tropical America, a second well defined variety of oil palm 

Elaeismelanococca now Elaeisoleifera also occurs. In the continent of Madagascar, more 

species occur there. Varieties of the strands of the  specie Elaeisguineensis are presently in 

use throughout the world while other species, however are used as breeding material in 

search of new genes for the improvement of the commercial oil palm.    

  Flowering of oil palm starts at two - three years after field planting and fruits take 5 

- 6 months to maturity, usually five to fifteen bunches are produced by the palm annually. 

As the palm ages, the number of bunches reduce. Each normal bunch contains 800 - 1000 

fruits with approximately 14kg weight per bunch. Each fruit consists of three parts; the 

mesocarp (or exocarp) which is the fibrous outer part from which palm oil is extracted, the 

shell of the kernel (endocarp); the kernel (seed) from which palm kernel oil is obtained 

after the endocarp has been removed. The residues palm kernel cake is a useful livestock 

feed. Table 2.1 shows the composition of fresh, ripe oil palm fruit. 

2.1.2  Composition of fresh ripe fruit and mesocarp 

(1) The mesocarp: this has very thick shell (4 - 8.5mm). it constitute about 50% of the 

weight of the fruit. The pulp is thin and varies between 0.75mm. Popularly, this variety 

is usually called known as Congo type. 
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(2). Dura: this has hard - shell palm nut. The average type has a shell of 2 to 5mm in 

thickness, which constitutes about 30% of the weight of the fruit with pulp thicker 

between 2 to 6mm. 

(3). Pisifera: this is almost a shell-less variety with tiny kernel, and the pulp very 

thick. The fruit is generally small. It is generally female sterile and bears only a few 

fruits from the age of 6 to 8 years. It has a zero commercial value. 

(4). Tenera: this is the hybrid of the cross of dura with pisifera. The objective of 

genetic improvement of the crop through breeding is based on this, and all aim to 

produce the Tenera. This is the commercial form of the palm.  

Table 2.1: Composition of fresh ripe fruit and mesocarp 

NIFOR, Manual of oil palm production (2009) 

 

FRUIT  PERCENTAGE (%)  

Palm oil  29  

Water 27  

Residue 8  

Shell 30  

Kernel 6  

MESOCARP MALAYSIAN AFRICAN 

Palm oil 46 – 50 56 

Palm oil (dry basis) 77 – 81 75 

Moisture 36 – 40 29 

Non-fatty solid 13 – 15 19 
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Table 2.2: Characteristics of the three fruit form of oil palm 

      DURA                               PISIFERA                         TENERA 

Thick shelled Shell-less Thin-shell 

Thin mesocarp Mainly mesocarp Thick mesocarp 

Viable Embryo Unviable embryo if 

present seeds sterile 

Viable Embryo 

Large kernel Very small kernel and 

sometimes no kernel 

in most fruits 

Good size kernel 

Contains very small 

quality of oil 

The oil content of the 

fruit is the highest 

among the three fruit 

form 

Much oil 

Unimproved Unimproved Improved 

Source: NIFOR, Manual of oil palm production (2009) 

Table 2.2 shows that the tenera fruit is the best since it contains much oil and 

moderate kernel, for which the palm is cultivated. It has early maturing advantage (3 - 4) 

years with high yield of the tenera bunches. Variety is favoured as the most popular 

commercial planting material. With the fruits and bunches usually smaller than those of 

the dura, this is compensated by the production of more numerous bunches per palm since 

the variety has a higher sex ratio (proportion of female to male flowers) and lower 

abortion rate than the dura (Omereji, 2005) The fully mature tenera oil palm can produce 

over 12 tones of fresh fruit bunches (FFB) per hectare annually under suitable soil 
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conditions with proper maintenance. Oil extraction rate of 22% can be obtained at harvest 

of tenera at optimum ripeness. Average yield of slightly more than 3 tones per hectare per 

year can be obtained. In contrast with Indonesia and Malaysia, greater part of the oil palm 

industry in West Africa is still dependent on the exploitation of many semi-wild  groves. 

Fruits from semi wild palms have a considerably smaller proportion of mesocarp than 

plantation fruit and hence a smaller proportion of oil palm; to palm kernel varies 1.5 to 2.0 

by weight. 

Most of the palm oil produced in West Africa is consumed by the domestic. In 

some parts of Nigeria, the per capita-consumption of palm oil is as high as 40kg per 

annum and the exports constitute a true surplus available only after domestic requirement 

have been satisfied. According to them for the oil palmindustry in Nigeria to be revived at 

optimum, a strong out-growers support base which sees farming as a career rather than a 

way of life must be in place. The report regretted that existing oil palm plantations across 

the country have continued to vanish with its workforce, leaving a handful to farmers who 

not only produce less but have failed to replace old oil palm trees with new and improved 

seedlings. 

2.2 Oil palm climatic and soil requirements       

In Nigeria, the oil palm suffers from a periodic drought for a significant part of the 

year. In the Cameroons, it is inadequate in isolation, while in democratic Republic of 

Congo it’s an overcast sky or excessive rain. Only Southeastern Asia in particular 

Indonesia and Malaysia experience optimum climatic conditions. This is the reason behind 

the higher yield they obtain than that of its natural habitat of Africa. Most significant 

features of the Malaysian climate is relative uniformity throughout the year, so that 
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seasonal variation in crop, which appear to result from climate fluctuations are not as 

distinctive as in Africa. The Malaysian peak month has a crop only twice as that of the 

minimum month where as in Africa it is 10 to 15 times. The ideal climatic feature for the 

cultivation of oil palm are as follows;A rainfall of 2, 000m (80ins) per annum, evenly 

distributed throughout the year. High temperature is needed ranging between 240c - 34oc 

(or 75of - 90of) daily. Adequate sunshine is totaling about 1, 500 and 2, 000 sunshine hours 

a year or 5 sunshine hours per day. The oil palm can grow fairly well in areas of Nigeria 

which have low rainfall and good soil (Omereji, 2005). 

2.3 The role of oil palm in the economy of Nigeria 

Every part of the oil palm tree is useful. 

Oil Palm Roots:   Oil palm has fibrous roots all concentrating around the base of the tree. 

Local farmers and traditional healers use these for medical purposes. Swellings in 

different parts of the body including boils have been treated with young palm roots mixed 

with alcohol. General body weaknesses can be healed when you cut the older roots in 

pieces and extracted with water and alcohol. 

Oil palm trunk: The trunk is used for timber, firewood, fencing and local bridges. 

The leaves of oil palm: Thatch roofing of local houses are made from the leaves of oil 

palm. Yam staking is carried out with the long petioles of the leaves serving as poles. 

Brooms are product of the midribs of the pinnate leaflets of oil palm. In Nigeria and some 

West African community’s cultural revival, the young spear leaves of oil palm provide 

raw materials for clothing their masquerades. 

The male inflorescences of oil palm: In socio-economic life of Nigeria and other West 

African countries, palm wine stands popular. The male inflorescences, when tapped 
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provide palm wine which serves as good drink and a good product for manufacturing local 

gin and ethyl alcohol. The bunch refuse of oil palm serve as mulching material as they 

have high potassium content. 

Oil palm fruits: The fruits provide oil palm and palm kernel oil. They serve as food and 

when refined serves as raw materials for various products. The fruit is the most economic 

part of the palm tree. The red oil is for cooking food as it has high carotenoids content. 

Products like margarine candles, soap, paints, compound cooking fats and assorted 

vegetable oils come from it. The palm kernel oil adds to serve as industrial material for the 

manufacture of candles, cooking fats, glycerin products, confectioneries, baking product 

ice cream, detergents and assorted pomades. 

The Oil Palm Kernel Cake (PKC): The residue left out after pressing out the oil from 

crushed palm kernel is called the |palm kernel cake” (PKC). This serves as rich materials 

for feed making for livestock like goats, rabbits, sheep, poultry and pigs. (Amin and 

Kasim, 2001; Tan, et al 1995) posit that palm oil and palm kernel oil can be further 

refined for manufacturing of cosmetics, vanaspathi (vegetable glee), plastics and 

polymers. Recently, refined oils are used as fuel for automobile industries as some cars are 

especially manufactured to use refined palm oil. 

The oil palm shell:The palm shell is the hard endocarp of palm fruit got when broken to 

get the kernels. It serves as fuel for cooking and also useful as fuels for boilers in steam 

operated mills. They also serve as a good substitute to gravels for concrete and flooring of 

modern buildings. They are also a good mulching material for nursery poly bags. The oil 

palm fibre is used for fuel for builders and paper industry. 
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The oil palm mill effluent and sludge: The discharge from milling processes is the 

effluent and sludge. They are used to manufacture fertilizers and local black soap. They 

also serve as control of insect pests in plantain and banana. 

2.4 Expansion and exploitation of oil palm potentials to promote Nigerian  

  economy           

 It should be advised that Nigerian policy makers should recognize the potentials of 

oil palm and their products to the overall economy of Nigeria and set machineries in 

motion for their expansion and exploitation. The country’s present estimated palm oil 

output of 900,000 tones per annum comes mainly from the exploitation of its vast wild 

and semi-wild groves variously estimated at 2.1-2.4 million hectares and organized small 

and large plantation holdings of improved planting of about 250,000 hectares (Omereji, 

2005). Above volume of production is far short of the industrial and domestic needs of the 

nation of 1.3-1.7 million tones. The shortfall of about 300,000 to 400,000 tones of crude 

palm oil leaves a big gap that distorts the l the national equilibrium. This gap must be 

bridged expediently; the government should devise both short and long term strategies to 

retrieve Nigeria to its leading position in the export of palm produce. This will lead us to 

achieve course of self-sufficiency in palm oil production. When the struggle to regain her 

lost leadership position in the export market of palm produce is achieved positive impact 

will be made in the general economy of Nigeria in the following ways (a) Creation of 

massive employment  

(b) Wealth creation (c) Production of palm, kernel and palm kernel oil for domestic 

consumption and as industrial raw materials (d) the growth of downstream sector which 

utilizes palm oil and palm kernel oil will be stimulated. 
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2.5 Ways of developing oil palm industry in Nigeria 

  The contribution of schemes for small holder’s oil palm planting and rehabilitation 

in Nigeria between 1928 and 1980 has been aptly reviewed by Udom (1986). In Nigeria, 

the semi-wild grove palms account for about 2.1 to 2.3 million hectares of the nations 

estimated 2.5 million hectares oil palm holdings. It was observed that the need to improve 

and increase production from Nigeria oil palm groves dated back to the threatening 

competition from other countries in the year 1920 mostly from commercial oil palm 

plantations of South East Asia. Udom (1986) reported further that whereas in 1925, 

Nigerian exports of palm oil totaled 130, 392 tones compared to 546 tones from Malaysia, 

in 1981 Nigeria imported more than 80, 000 tones of palm oil compared to 2.48 million 

tones exported from Malaysia. The increasing importation of palm into Nigeria has 

prompted some queries as to why ageing oil palm trees which account for over 90 percent 

of domestic palm oil production was yet to be replaced with higher oil yielding Tenera 

palms. In his own remarks Ndon, (2006) reported that in the early years the abundant of 

natural palms tended to make palm grove replacement a sounder policy than establishing 

new plantations.  

Nigerian government since 1938 has adopted various measures aimed at 

encouraging the small farmers to plant and replant the oil palm along plantation lines. She 

facilitated this by distributing selected oil palm seedlings and fertilizer either free or at 

subsidized rate. Research into problems confronting oil palm farmers and the Nigeria oil 

palm industry has also been funded. Agricultural education has also been extended to 

farmers free of charge. Farmers have also been induced to participate in smallholder oil 

palm planting and rehabilitation schemes through payment of cash subsidy and provision 
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of credit facilities since Nigeria is still depended on ageing and low-yielding oil palms for 

production of palm oil and kernel. 

A. Effective policy towards re-entering palm oil export market: With reference to 

the fallout from the broad policy objectives for the agricultural sub-sector of the economy, 

it is most expedient to formulate and nurture a policy framework which can foster growth 

of the Nigeria’s oil palm industry. In the effort which Nigerian Government in making to 

diversify the nations source of foreign exchange earnings, export earnings from such 

agricultural products inclusive of   palm oil and palm kernel need to be reinvigorated. 

During the period of 1996-1965, the policy of the government encouraged and sustained 

income from this source. For some decades now, since domestic and industrial 

consumption of these commodities disrupted these sources of foreign exchange the best 

option is to develop the policy of re-entering the export market through the programme of 

Federal Land Development Authority (Omereji, 2005). 

By the policy of re-entering the Export market, Nigeria could capitalize on its vast 

land resource to regain her leadership position. Nigeria, in full consciousness of what it 

takes to establish and sustain a profitable oil palm project, should in a matter of urgency 

and expediency take steps to create oil palm project that will be private sector driven. In 

earnest bid to achieve this policy genuine effort should be made to identify and involve all 

stakeholders which shall constitute the machinery that would propel the projects to a 

fruitful destination, run strictly as business concerns. Government here should play a vital 

role of creating enabling environment for oil palm business to thrive. 

B. Development of policy that will make operation of large scale oil palm business 

feasible: Government should aim at providing infrastructural facilities like access roads 
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through the length and breadth of the oil palm belt of Nigeria. Provision of electricity into 

the hinterland is as important as that of roads. Oil palm business is intensive, embracing 

series of activities that require the use of electricity for both industrial and domestic use at 

all stages of establishment maintenance and exploitation of the produce. Provision of rural 

water supply is also important. These technical and social infrastructures go a long way in 

reducing the aggregate cost of implementing the project, moreover it also assists in 

sustaining the projects once established as the operating cost is minimized. Effort to put 

Tariffs on imported vegetable oil need to be put in place as this will encourage in no small 

measure local production. 

C.  Expansion of palm size holdings:Government should see the need to substantially 

expand the present holdings beyond the present level to make economic impact. Devising 

a number of planting programmes on the vast land areas of the oil palm belt in phases with 

adequate incentives to developers should be made possible. The incentives be packaged 

and supervised in a right manner as oil palm farmers in their rural setting are usually 

receptive of good oil palm development projects.Nigerians Institute for Oil Palm Research 

(NIFOR 2009) has established that a well managed oil palm farm will yield an average of 

2 metric tones of crude palm oil in a year, 400,000 tones of this commodity would be 

produced in a year planting additional 2000,000 hectares of improved oil palm plantations. 

D. Substantial increase in funding for Research: The Nigerian government and the 

intentional communities like the World Bank, UNDP, and FAO are called upon to 

increase finding for palm research. Apart from Nigeria Institute For Oil Palm Research 

(NIFOR) which has mandate to conduct research in all palms (oil palm, coconut, raphia, 

NIPA and date palms) many researchers in Nigerian Universities are now interested in 
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palm research. Finding should be extended to the Universities as well as increasing find 

for NIFOR. Research areas that require urgent attention include:  

(a) Breeding Programme: Oil Palm breeders need to develop high yielding palm 

which are more compact with shorter stems. These should be resistant to oil palm 

major diseases and pests. As many West Africa states suffer 3-6 months drought, 

breading of drought resistant varieties are urgently needed. Also to multiply elite 

oil palms with uniforms yields, tissue culture and biotechnology research 

techniques are urgently needed. 

(b) Agronomic Research:Ndon(2007) advocated need to increase agronomic 

researchers to determine the right methods of land preparation, planting, fertilizer 

requirement and pest management for oil palm. He physiological and biochemical 

researches in yields, photosynthesis-germination, growth flowering, ripening 

abortion rate, bunch failure and fruit drop should be intensified. 

(c) Mechanization in oil palm industry: The oil palm industry employs large number 

of labour which was recent years in becoming expensive increased productivity 

would be ensured when various operation in the oil palm industry is mechanized.  

(d) More research in palm oil refinery process: Observably, in recent times modern 

research effort in hydrogenation, fractionation, and refining have improved the 

qualities of palm oil and their triglyceride composition and had up-graded their 

products making them acceptable to the consumers. There is need for further 

research trials in palm oil refinery processes for example in enzymatic modification 

of palm oil for biodiesels production and the use of Olefins for the oil palm car. A 

need also should arise to investigate more on palm related foods in human 
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nutrition, health sustainability and in livestock management. When breakthrough is 

achieved in these areas, it will generate increase demands for palm oil, various types of  

margarines cooking oils and fats, functional foods, health related food and animal feeds.  

Nigeria has also achieved significant development in Oleochemistry as many products  

have been manufactured using palm kernel oil as raw materials. Our scientists should be  

further challenged to continue further challenged to continue further investigation in  

Oleochemistry with enhanced emphasis to improved in the manufacture of soap,  

comestics and personal care, polyurethanes and foans, grease etc. 

(c) Improving Nigerian extension service and stimulating private sector  

  participation 

Evidently, most research findings are often published in national and international 

journals which are not readily available to local and illiterate farmers.  The Nigerians 

Government Federal, State and Local in collaboration with NIFOR and Universities 

should let up a machinery in motion to transfer to the farmers modern technologies in 

processing agronomic practices, refining and utilization of palm production. The farmers 

also should receive at subsidized rate fertilizers, improved seeds, chemicals farm tools and 

loans. Communities, families, Non-Governmental Organizations (NGOs), individual 

entrepreneurs all should receive positive mobilization to participate in various palm 

productions. There should also the liberation of laws on taxation and land use to 

encourage more the private sector participation in palm production. 
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2.6 Innovation diffusion and adoption  

Recently in most parts of the world, especially in the developing countries, 

agricultural scientists are toiling to strike high level of improvement upon the overall state 

of agriculture. This increased zeal and effort had been necessitated by the earnest desire to 

improve the socio economic condition of the rural populace which poverty characterized 

their existence. Observably, rate of population growth is rapid with fear of rate of 

population growing faster than the means of subsistence. There is a dire need for 

improved varieties of crop plants to be developed and introduced to the farming 

population for prompt adoption so as to improve yield. Against this background, 

Akubuilo(2008) observed that it would amount to wasted effort to continue to carry out 

research aimed at discovering high yielding and disease resistant varieties of crop plants if 

they are not to be adopted by the farming population. 

2.6.1 Innovation 

Innovation on itself implies something new. It is thus an idea, practice or product 

that is perceived as new by the potential users or adopters. According to World Bank 

(2006), innovationis the process by which individuals or organizations master and 

implement the design and production of goods and services that are new to them, 

irrespective of whether they are new to their competitors, their country, or the world. 

Improved seed varieties agrochemicals and fertilizers are examples of agricultural 

innovations. Within the agricultural production system, the behaviors or practice that 

involves the interactions of individuals is defined as Agricultural technology. From the 

time farmers decide to invest in farming until they sell their products, series of actions are 

performed that are product of what they know and what they think is best. Those practices 
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and behavior applied by both farmers and agricultural professionals constitute agricultural 

technologies (Asiabaka 2002). Technology as opined by Ifenkwe (2013) is the application 

of knowledge for practical purpose which is generally used to improve the condition and 

carry out some other socioeconomic activities. Overall purpose of agricultural research is 

to increase agricultural production through technologies and information, achievable if 

innovation/technology and information generated by the agricultural research system are 

widely applied and adopted at the farm level. (Asiabaka, 2002). 

When farmers acquire information, reactions are generated in line with that specific 

information. This reaction can be for or against the information, and this reaction 

determines what to do with the information. Lending credence to this Nnadi and Onuoha 

(1998), observed that farmers are always skeptical about the consequences of change in 

their knowledge, skill and attitude, having the security of their future always uppermost in 

their thought and action. In this wise, they are described as conservatives in their risk 

aversion tendencies.  

Thousands of researches have been conducted across the globe which sought to 

explain why and how people came to adopt or not, new agricultural technologies 

(Akubuilo, 2008). Such studies, invariably took place in a context where the uptake of 

particular innovations was deemed too slow. The research purpose was frequently to help 

accelerate adoption and diffusion of innovations on the bases of the findings. Against the 

above background, Leeuwis (2004) outlined typical questions asked by researchers to 

include: 

1. What are the stages that people go through when considering whether or not to adopt 

an innovation and what types and sources of information are important in each stage? 
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2. What are the differences between people who adopt innovations quickly or slowly? 

3. How do characteristics of innovations and other factors affect the rate of adoption? 

4. How does an innovation diffuse through a society over time, and what is their  role of 

communication between different categories of potential users in the process? 

5. What does this all mean for the role of change agents in stimulating the adoption and 

diffusion of innovations? 

As reflected on the above, studies on adoption and diffusion of innovation tended to start 

with a predefined innovation, the uptake of which was regarded as desirable for those 

being researched. 

2.6.2 Innovation diffusion 

It is worthy of note that while the term “adoption” refers to the uptake of 

innovations by individuals, “diffusion”, relates to the spreading of innovation in a 

community. In stimulating or preventing of this innovation within a community, specific 

people perform important roles. They are the opinion leaders. They are influential in 

shaping opinions of various kinds. Different people however can be opinion leaders on 

distinct matters and for different groups of people. Some for instance may act as 

agricultural “information brokers” with the outside world. Other opinion leaders may 

serve as “experiential experts”. These ones are influential in shaping peoples norms and 

values. They may play vital role in legitimizing or disapproving some particular changes. 

Leeuwis (2004) pointed out that opinion leaders tend:- 

(a) to adopt many innovations but are not usually the first to adopt them. 

(b) to be well educated and enjoy sound financial positions in their communities. 
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(c) to lead an active social life and have many contacts outside their immediate 

surroundings. 

(d) to have a special interest in a particular subject. 

It is therefore pertinent to conclude that in diffusion research, extension or 

communication workers would progress effectively if in stimulating diffusion they target 

their activities at these opinion leaders. In other words, when attention is focused on these 

relatively “innovative” or “progressive” farmers (opinion leaders) in a particular 

community, it triggers off other farmers benefiting almost instantaneously and 

automatically. 

2.6.3 The concept of adoption 

Adoption is regarded as a decision to make full use of an innovation or technology 

as the best course of action available (Rogers, 1995). It is the integration of a new idea 

permanently into the ongoing farm operations. It is the final stage of the process called 

diffusion. Diffusion as a word literally connotes spread, that is to spread out something. 

Rogers and Shoemaker, (1974) have defined diffusion as the process by which 

innovations spread to the members of a social system. Implicitly, diffusion is the process 

whereby information and improved practices from the originating sources go to thousands 

of ultimate users and adopters. From agricultural point of view, it is the process by which 

new farm practices or ideas are communicated from sources of origin, usually scientist to 

farmers. A difference worthy to make between diffusion and adoption is that diffusion 

occurs between persons, or involving a large number of people while adoption is an 

individual affair. 
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2.6.4 Variables that determine the rate of innovation adoption 

In the adoption and diffusion research an important concern is to explain and 

predict the eventual rate of adoption of particular innovations. Based on an existing body 

of literature Leeuwis (2004) came up with a summary conclusion with this in the 

following Figure 2.1 is an indication of the overall mode of thinking in adoption research 

tradition. The variables “relative advantage” and compatibility” under perceived attributes 

of innovation are closely intertwined. What farmers do or do not do depends in part on the 

following:- (a) Their perception of manifold consequences of certain practices;  (b) The 

perceived livelihood that these consequences will emerge. (c) The farmers valuation of 

such consequences in relation to a set of aspiration. This is called farmers’ “Evaluative 

Frame of Reference” as it relates closely to their knowledge and mode of reasoning about 

the natural economic and / or social world. Hence the social psychologists call the overall 

inclination that results from reasoning about such aspects, a person.  

 Leeuwis, (2004) explained that as farming is a complex and carefully coordinated 

activity, relatively “minor” changes in agricultural practice may have a number of 

consequences, about which farmers usually have certain ideas beforehand. Farmers do not 

only consider possible technical consequences (example yield expectations required 

inputs, impact on quality etc,) but also socio-economic effects (required labour 

organization, income, effects, impact on social relations etc). As an example, a new hybrid 

rice or maize variety, based on various sources of information and experience farmers may 

expect that using such a variety leads to: 

(a) Improved or reduced yields of grains and crop residues. 

(b) Increased or reduced vulnerability with regard to pests diseases and weeds, 
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(c) Changes in labour requirements at particular points in the growing season. 

(d) Increased or reduced dependence on external inputs like fertilizer and seed. 

(e) A need to arrange a short term loan. 

(f) Changes in taste, storage requirement and marketability etc. 

Variables Determining                                    Dependent Variables 

Rate of Adoption                                       To be explained 

1. Perceived Attributes of Innovation 

 (a) Relative Advantages 

 (b) Compatibility 

 (c) Complexity 

 (d) Triability      Rate of 

 (e) Observability     Adoption 

2. Type of Innovation – decision   of Innovation 

 (a) Optional 

 (b) Collective 

 (c) Authority 

3. Communication Channels 

4. Nature of the Social System 

5. Extent of change agents’ promotion effort. 

Fig 2.1: Model representing variables that influence the rate of adoption(Rogers, 1983). 

Under theperceived consequences there is usually a `web’ of interrelated causal 

attributions that actors (farmers) perceive to be valid. The farmers tend to apply, either 

explicitly or implicitly certain modes of casual reasoning that in explaining why certain 
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consequences happen, and in doing so they attribute consequences to specific causes. For 

example, the farmers may think that hybrid maize is more susceptible to pests than 

traditional varieties either because “insects like the taste better”, “the plants are weaker, 

they make the soil tired”, “the ancestors are angry”, or a combination of these. 

Giddens(2000) summarizes that what is important here is that farmers’ practices and or 

their rejection of alternative are, to a degree associated with their perception of the 

consequences of such practice at various levels and domain of farming. 

Leeuwis (2004) refers innovation decisions taken by individuals independent of 

others as “optional” innovation. While “Collective” innovation decision according to 

Rogers (1995) require consensus among many people in a system or organization, 

allegedly causing adoption to be slower. In the case of “Authority” innovation decision 

only a few relatively powerful individuals can decide on adoption or rejection by a 

collective. 

2.6.5 Innovation adoption processes        

 Farmer’s decision about whether or not to adopt a recommended agricultural 

practice is recognized over a period of time in stages rather than instantaneous (Mgbada 

2010). There are five stages of adoption of an innovation according to Van den Ban 

(1996). They are known as AIETA which is an acronym for awareness, interest, 

evaluation, trial and adoption: 

1. Awareness stage: This is the first stage in the adoption process when the individual 

gets to hear about the new technology or innovation.  At this stage, he has very 

little knowledge of the innovation. 
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2. Interest stage: As the name implies, the individual begins to develop interest and 

seeks for further information about the innovation and the benefit of adopting it. 

3. Evaluation stage: At this stage, the individual weighs the advantages and 

disadvantages of this innovation as well as its benefits. 

4. Trial stage: When an individual accepts the innovation, he decides to test it on a 

small scale to determine the usefulness of the innovation. 

5. Adoption stage: This is the final stage when the individual applies the innovation 

on a large scale and continues to use it in preference to old methods. An individual 

also has the tendency to adopt a new and better innovation than the older one and 

continues in the same manner. 

2.6.6  Innovation Characteristics that affect Adoption    

 According to Mgbada (2010), there are certain features of innovation an adopter 

considers and serve to bolster his/her decision to adopt. They include: 

1. Relative advantage: This can be in terms of cost, ease of operation, rate of return or 

associated values. 

2. Compatibility: The extent to which it fits into existing situation of values and 

practices of the target audience. 

3. Divisibility: This is the ability to try an innovation in bits or on small areas. 

4. Observe ability: This is in the form of demonstrations like SPAT, OFAR where the 

adopters can see it and be convinced. 

5. Complexity: this is the degree to which an adopter sees an intending technology 

easy to manipulate practice. 
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6. Cost: This is important because the cost of adoption of an innovation should be 

affordable by the farmers less it becomes meaningless to the farmers and unable to 

adopt. 

Obinne (1992) opined that even if the technology is entirely new, the farmers should 

understand the relevance of the technology he/she is to adopt and the capacity of the 

farmer to cope with the adoption is influenced by socio-economic characteristics such as 

age, education level etc.    

2.6.7  Innovation adoption curve  

 

 

 

 

 

 

 

Source: Rogers 1983 in Asiabaka (2002) 

Figure 2.2: Adopters categories  

The innovation adoption curve is a model developed by Rogers (1983)that 

classifies adopters of innovation into different categories. It is based on the assumption 

that certain individuals are more open to adoption than others, implying that individual 

cassava farmer’s attributes will determine how quickly and slowly he adopts improved 

cassava technologies. Hence, he classified them based on their relativity as in Figure 2.1.  

Early 
Majority 
(34%) 

Late 
Majority 
(34%) 

Early 
Adopters 
(13.5%) 

Laggards 
(16%) Innovators (2.5%) 
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Innovators  - oil palm farmers who are brave, venturesome in trying out new production 

ideas under this classification are noted as innovators. These traits of behaviour are not 

easy to come by; they constitute a meager proportion of 2.5% of the population of 

adopters. Their demographic background shows them as often young, educated and risk 

takers; always daring to undertake hazardous, rash and risky tasks with innovations 

(Rogers and Shoemakers, 1971 in Asiabaka 2002). Innovators do not wait upon change to 

come to them, they pull change to themselves. Ndon (2006) reported that this class of 

farmers are taking advantage of ICTs like the internet, social media, broadcast and print 

media to access agriculture innovation in real time before ever they are communicated to 

farmers by extension agents. Thus, they serve as very important channel of information 

distribution both as external and internal sources. They are regarded often as being 

cosmopolites operating far ahead the average farmer. They deal directly with research 

institutes and scientists, making demand on specific research recommendations and thus 

serve as technology distributors. Most hybrid seedlings introduced in Nigeria are credited 

to rich farmers in the country who go as far as Israel, Brazil, Thailand, etc to import seeds 

and advisory services.  

Early adopters  -The innovation adoption curve perceives as early adopters, farmers who 

wait to see if the new practice works before trying it. Upon their conviction, they go ahead 

to adopt. Unlike the innovators who are too far ahead of the average farmer, early adopters 

are regarded as localities who operate not too far ahead of the average farmer (Rogers and 

Shoemaker 1971 in Asiabaka 2002). They makeup 13.5% of adopters and are usually 

respectable people, opinion leaders who try out new technologies but in a careful way. 

This attribute qualifies them as role model and suitable for On Farm Adaptive Research 
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(OFAR) as well as being used by extension used as contact farmers. Rogers and 

Shoemaker noted that the early adopters differ from later adopters in terms of 

demographic status, personality traits and communication behaviour. Unlike the later 

adopters, the early adopters usually have education, higher social status, larger size units, 

favourable attitude towards credit, more specialized operations, greater empathy, 

favourable attitude towards risk, more extension contact, greater knowledge of innovation. 

Early majority - Over time as the innovation continues to spread, the bulk of the 

population of farmers tends to adopt it. This population constitutes the early majority and 

represents about 34% of the population. They are regarded as thoughtful people, careful 

but accepting change more quickly than the average farmer. They serve as linkage 

between the very early to adopt and the relatively late to adopt in the innovation diffusion 

process (Rogers and Shoemaker 1971 in Asiabaka 2002).       

Late majority – The early majority and late majority are distinguished by the time 

relatively early or late at which they make the design to adopt (Asiabaka, 2002). They 

form another 34% of the population. They adopt new technology when nearly every 

member of the society has adopted. They are often regarded as skeptic people.       

Laggards - This group adopt when all the other farmers have adopted the technology. 

They are more likely to be less educated and older than other adopters. They form about 

16% of the population. They are the last to adopt an innovation. They adopt when the 

innovation has become obsolete, usually when others are going for new technologies 

(Asiabaka, 2002). They are regarded often as traditional people caring for the old ways, 

critical towards new ideas and will only accept when the new idea has become 

mainstreamed or even tradition. Thus, they are used to determine when an innovation has 
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attained maximum spread.          

 Adekoya and Tologbonse think that besides the personality of the individual 

adopter, the rate at which he undergoes the adoption process. Thus, the innovators could 

be said to complete the process faster than any other adopter. The underlining mechanism 

of this is explained in the five-step innovation adoption model.   

2.6.8  Some critical reflections and shortcomings in innovation diffusion and 

adoption  

A.      Innovation as a collective rather than an individual phenomenon 

The adoption of innovations, in adoption and diffusion research has been portrayed 

as relating to an individual. However, it is recognized to some extent that people are 

influenced by others in taking innovation decisions, and although some special innovation 

are described as “collective”, there tends to be a greater emphasis on the individual 

farmer. (Van den Ban, 2004). Adoption rates and categories are calculated on the basis of 

individual responses. Rogers (1983) has emphasized strongly that virtually all innovations 

require, and are constituted by, changing patterns of coordination between interdependent 

actors, it thus follows from this that “adoption”, too involves simultaneous and 

coordinated changes by a variety of actors  like male farmers, traders, woman farmers, 

input suppliers, transport companies etc, with different actors “adopting” different 

interconnected  sub-innovations. Conventional adoption and diffusion research however 

does not pay much attention to co-ordination between interdependent actors as it 

essentially defines adoption of innovation as an individual affair. Ryan & Gross in 

Leeuwis (2004) in supporting the above assumption added that one would expect more 
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“stepped” adoption pattern, resulting from different networks of actors adopting more or 

less at the same time. 

B.  A one dimensional view of innovation 

Innovation is often treated as a single entity in adoption and diffusion research. 

From a collective point of view however, innovation consists of a variety of new and 

interdependent practices that may be implemented by a variety of people as discussed 

above in the innovation as a collective phenomenon. Leeuwis (2004); Anne Van den Ban 

(2004) have mentioned that even for a single actor, innovations have a composite nature 

which includes a variety of technical and social practices at different domain and levels of 

farming, and at different times.Furthermore, the acceptance and adoption of innovation 

can be associated with several “layers”, such as adoption of underlying problem 

definition, “acceptance “ of intervention and “acceptance” of manifold consequences and 

risks. In totality, innovations are rather multi-dimensional and complex interactions can be 

expected between adoption process regarding various aspects of the “innovation”. Van 

den Ban, (2003) asserts that the above complexity is hardly captured in main stream 

adoption and diffusion research. He further observed that looking into such matters could 

be important for the understanding of widespread phenomena such as a partial adoption, 

adaptation and “re-invention” of innovations. 

C. The multidimensional character of innovations 

 Quite often, innovations are often looked at in a rather isolated and mainly 

technical way, for example, a new type of plough, would be looked at by many as a 

distinct innovation. Leeuwis, (2004) however, argued that changes never come alone, and 

often include both technical and social organizational elements. For example, a new 
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plough is not just a new way of turning the soil, as it is likely to be effective only in 

conjunction with other agronomic changes (e.g. maize varieties) as well as new forms of 

social organization within the family, (Like a new way of dividing labour between men 

and women), the community, (e.g. new arrangements regarding exchange of labour and 

implements), and or the wider institutional environment (e.g. new arrangements for the 

provision of inputs, credit, spare parts etc). He further argued that we can only speak of a 

complete innovation if an appropriate mix and balance exists between technical devices 

and social organizational arrangements. Reop (2000), in supporting the above posits that 

we look at an innovation as a package of new social and technical – arrangements and 

practices that implies new forms of coordination within a network of interrelated actors 

(as well as non-human “octants”). He summarized by pointing out that we can say that an 

innovation needs to be understood as a “novel working whole”. 

2.7 Agricultural Innovation System 

An innovation systemis a network of organizations, enterprises, and individuals 

focused on bringing new products, new processes, and new forms of organization into 

economic use, together with the institutions and policies that affect their behaviuor and 

performance (Madukwe, 2011).Agricultural development demands and depends on 

innovation and innovation systems. Innovation is widely recognized as a major source of 

improved productivity, competitiveness, and economic growth throughout advanced and 

emerging economies. Innovation also plays an important role in creating jobs, generating 

income, alleviating poverty, and driving social development (Ironkwe, 2009).  

Agricultural innovation typically arises through dynamic interaction among the 

multitude of actors involved in growing, processing, packaging, distributing, and 
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consuming or otherwise using agricultural products (World Bank, 1995). These actors 

possess distinct perspectives and skills, such as metrology, safety standards, molecular 

genetics, intellectual property, food chemistry, resource economics, logistics, slash-and-

burn farming, land rights etc. For innovation to occur, interactions among these diverse 

stakeholders need to be open and to draw upon the most appropriate available knowledge. 

Aside from a strong capacity in research and development, the ability to innovate is often 

related to collective action, coordination, the exchange of knowledge among diverse 

actors, the incentives and resources available to form partnerships and develop businesses 

and conditions that make it possible for farmers or entrepreneurs to use the innovations 

(World Bank, 1995).         

 There are different ways in which agricultural innovation can take place. In some 

cases, markets heighten the pressure to innovate and the private sector play a decisive role 

in driving the subsequent innovation while in others cases, the innovation process is 

driven through public sector interventions, such as policy, research and development and 

other incentives.For an agricultural innovation system to achieve success, the actors of 

innovation should improve their interactions and strengthen their links to one another by 

taking collective action, having the benefit of facilitation and coordination by 

intermediaries, building a strong skill base, and creating an enabling environment for 

innovation to take place. 

2.7.1 Actors of an Innovation System  

The actors of an innovation system as listed by World Bank (2012) include: 

1. Consumers 

2. Agro-processors 
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3. Exporters 

4. Producer organizations 

5. Input suppliers 

6. Standard agencies 

7. Land agencies  

8. Credit agencies 

Innovation requires a much more interactive, dynamic, and ultimately flexible 

process in which the actors deal simultaneously with many conditions and complementary 

activities that go beyond the traditional domains of R&D and extension (World Bank, 

2012). Figure 2.2 presents a simplified conceptual framework for an agricultural 

innovation system. It shows the main actors (typical agricultural knowledge and 

technology providers and users, as well as the bridging or intermediary institutions that 

facilitate their interaction); the potential interactions between actors; and the agricultural 

policies and informal institutions, attitudes, and practices that either support or hinder the 

process of innovation. 
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2.7.2 Components of an agricultural innovation system 

The components of an agricultural innovation system as listed by World Bank (2012) are: 

agricultural research, agricultural extension and advisory service, agricultural education 

and training. 

A. Agricultural research: A strong science and technology system—

encompassing basic, strategic, and adaptive agricultural science as well as sciences 

outside agriculture is widely regarded as contributing to innovation and sustainable, 

equitable agricultural development. Development cannot occur without knowledge, 

much of which must be generated and applied nationally and often more locally. 

 

 

Exporters 

Producer 
organizations
 

Input suppliers 

Standard 
agencies 

 

 

Bridging and coordination 
organizations 

National extension and business 
development services 

National education and 
training organizations 

 

National agricultural research 
system 

Government policy and regulatory framework, Informal institutions, practices, 
behaviors, and attitudes 

Source: Modified from Rivera et al. (2006) 

Fig. 2.3 An agricultural innovation system 
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For this reason, sustaining food production and rural livelihoods while reducing 

poverty depends to a great extent on how successfully knowledge is generated and 

applied in agriculture and on whether the capacity to produce such knowledge is 

improved (World Bank, 2012).        

  The key challenge in most successful innovation cases has not been to 

create new inventions but rather to adapt and use existing ones, typically to deal 

with a market demand or specific problem (World Bank 2008). The shift from 

research being in a central position to being an important part of an innovation 

system has implications for researchers and research systems. Researchers must 

acquire skills in negotiation and facilitation to perform as effective partners in the 

incremental process of innovation and development. Organizations need to provide 

funding and incentives to promote partnerships and enforce partnering as a way of 

working. These added activities and demands will require resources that 

traditionally have not been available to research organizations (World Bank 2008). 

 The main constraints associated with many national research organizations 

result from strong path-dependency in institutional development and slow 

institutional and policy change, such as the lack of consensus on a strategic vision, 

ineffective leadership and management, a continued emphasis on building 

centralized national agricultural research structures rather than on creating 

partnerships, the loss of highly qualified scientific staff, and weak links with and 

accountability to other actors involved in innovation processes (World Bank, 

2005).           

 Over the years, research organizations have attempted to address these 
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various constraints. Most of these efforts have centered on shifting investments 

away from physical infrastructure, equipment, human resource development, and 

operating funds and toward improvements in the management of public research 

organizations—for example, through better planning, improved financial 

management, greater accountability, and more relevant programs for clients 

(developed with oversight from multistakeholder boards or through better  

research-extension  linkages) the Consultative Group on International Agricultural 

Research (CGIAR) is a global partnership of organizations that fund and conduct 

research for sustainable agricultural development—to examine and revise its 

approach to agricultural R&D through a change management process initiated in 

2008. Besides giving high priority to effectiveness, accountability, cost-

effectiveness, and staff quality, research supported by the CGIAR will be based on 

the development of results-oriented research agendas directed toward significant 

and compelling challenges.        

 The CGIAR will give particular attention to enabling effective partnerships, 

because the complexity of scientific advances, socioeconomic developments, and 

environmental impacts, along with the higher costs associated with new lines of 

research, make partnerships essential for producing and delivering international 

public goods in agriculture. The CGIAR’s contribution to agricultural development 

through research and knowledge management must be integrated with the wider 

development goals and activities of other actors, notably countries, international 

and regional development organizations, multilateral organizations, advanced 

research institutes, and the private sector (World Bank, 2012). 
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B. Agricultural extension and advisory services:Agricultural extension and 

advisory services have passed through similar cycles of challenge and reform. The 

public services that dominate extension services are plagued by widespread 

problems: limited funding, insufficient technology, poorly trained staff, weak links 

to research, and limited farmer participation (World Bank 2005). Because previous 

approaches have been ineffective, most extension programs are moving away from 

centralized systems and trying to improve links with research and farmers (World 

Bank 2007b). Most programs widely acknowledge the need to build social capital 

among farmers, pay greater attention to the needs of women and youth, and 

facilitate better links to markets.        

 Despite widespread agreement on the need for change, it is clear that no 

single extension model is universally relevant. New models need to be developed, 

based not only on general principles but also on analyses of the specific farming 

systems and social conditions they are expected to address. New models are more 

important than ever, because extension services are shifting their focus and 

changing their roles to improve service provision and act as brokers to the more 

diverse set of clients seen in an agricultural innovation system. The role of 

information and communications technology (ICT) in producing and disseminating 

knowledge has expanded exponentially. ICTs offer striking opportunities to change 

how agricultural science, innovation, and development occur by enabling a variety 

of stakeholders to interact and collaborate in new ways to enhance the innovation 

process (World Bank, 2012). 
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C. Agricultural education and training: education and training institutions are 

especially significant in an agricultural innovation system because they develop 

human resources and at the same time serve as a source of knowledge and 

technology. The absence or decline of these institutions leaves a large gap in a 

country’s innovation capacity. Even so, government and donor investments in 

Agricultural Education and Training (AET) have dropped to almost nothing since 

the early 1990s (World Bank 2012). For AET, the primary constraint (among 

many) is that institutions have not kept pace with the labor market’s demand for 

knowledge and practical competencies, especially in agribusiness, business and 

program management, and the problem-solving and interpersonal skills crucial for 

actors to function in an agricultural innovation system. Despite this poor 

performance, global experience shows that it is possible to build productive and 

financially sustainable education systems (World Bank 2012). Besides the AET 

system in a number of developed countries (Denmark, Japan, the Netherlands, and 

the United States), developing countries such as India, Malaysia, Brazil, and the 

Philippines have established productive AET systems (World Bank, 2012). 

2.7.3 Media communication channels used in innovation system 

The issue of communication channels relate to the influence of the media on 

diffusion of innovations. Today a number of communication media exist, which can be 

roughly divided into three main classes viz: 

(a) Conventional mass media 

(b) Interpersonal “media” 

(c) Hybrid media 
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Conventional mass media: Newspapers, journals, leaflets, radio and television form 

conventional mass media. Their basic characteristics in that sender can reach many people 

with such media while remaining at a distance and without push. An overview of 

conventional mass media, according to their dominant communication channels can be 

shown in Table 2.3 

 

Table 2.3:Overview of conventional mass media according to dominant   

 communication channels  

Mainly textual 
 

Mainly 

auditive 

Mainly visual Combinations  

(e.g. Audio visual) 

Newspaper Speech Poster Television 

Farm Journal Sings Drawing/Picture Video/Film 

Flyer Story telling Animation Exhibitions 

Brochure Cassette Slide show Theatre or 

Advertisement Audio C. D.  Drama  

Book Manual Radio   

Source: Van Woerkum (1994) 

Interpersonal media:  With interpersonal media, a more direct exchange between the 

communicating parties can take place. This is a media in which sender and receiver can 

easily change roles, e.g. telephone. However, most interpersonal communication takes 

place without artificial media, that is, without technological devices, as it is the physical 
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presence of people. The basic forms of such face – to – face communication include group 

meetings and meetings between two people. 

Hybrid media: Since the early 1990s, following the rapid advances in computer and 

telecommunication technology, we have witnessed the upstage of news. Hybrid media 

combine the potential offered by mass media and interpersonal communications. The 

internet and CD – ROM technologies are media which can potentially reach large 

audiences. It also allows a certain degree of interactivity between the receiver and the 

sender. Observably, these diverse media are more and more combined into a new package 

to the extent that the boundaries between the categories of media are becoming more 

vague. The telephone and internet are increasingly used to interact with the audience 

during radio and television programme; which results in “interactive radio” and 

“interactive television” (Leeuwis, 2004).The three categories of media (conventional, 

interpersonal and hybrid) tend to have a number of functional qualities in a context of 

communicative intervention and thus can be represented in Tabular 2.4. 
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Table 2.4: Different functional qualities (in most contexts) related to basic  

   communication media and forms 

S/no Media potentials Conventional 

mass media 

Basic forms of 

interpersonal 

communication 

Hybrid 

media 

1. Possibility to deliver 

tailor made messages 

(in view of differential 

potential for 

interactivity).  

 

 

 

- 

 

 

 

+ 

 

 

 

0 

2 Potential to attract 

attention. 

 

+ 

 

0 

 

- 

3 Potential to support 

active learning and 

decision making. 

 

 

- 

 

 

+ 

 

 

0 

4 Possibility to develop 

and use relationships of 

trust and mutual 

involvement. 

 

 

- 

 

 

+ 

 

 

+ 

5 Costs  involved per 

person reached 

 

- 

 

+ 

 

0 

6 Potential to reach large 

audience  

 

+ 

 

- 

 

0/- 

Source: Anne Van den Ban, (2004). 

+ = relatively high (in most contexts) 

0 = Average 

- = Relatively low 

When access to computers is high, the potential to reach large audiences is medium; when 

access to computer is low, the potential to reach large audience is low. 



52 
 

2.8 Agricultural research and technology generation                   

2.8.1 Development of agricultural research      

 Achieving self-sufficiency in food production has vividly been seen as a major 

objective of Nigeria’s food policy (Nwosu and Nwachukwu, 2013). According to them, 

the development and transformation of the Nigerian agricultural sector is important not 

only because the sector produces the bulk of the nation’s food and products, but because a 

vast majority of the nation’s population live and work in the sector. However, in spite of 

Nigeria’s abundant human and material resources, it is unfortunate that she has not been 

self-sufficient in food production. From research, it has been established that over 90 

percent of the total cultivated land in Nigeria is in the hands of small holder farmers. 

unfortunately, it has to be further stressed that the productivity of small holders has not 

increased over the years, as per hectare average yield as most crops have been seen to 

belong to the “C” group of classification when compared to the best variety on scale 

ranging from “A” to “D” (Njoku 1999). Nigeria’s indigenous farm animals are also not 

left out, as they are characterized by low productivity and poor performance. These 

animals mature late, weigh less at maturity and produce less quantity of meat, milk, and 

eggs when compared with their exotic counterpart breeds. Consequently, this low 

productivity has resulted in relatively low aggregate output and increasing food gap. The 

CBN (1999) statement of accounts vividly pointed out the dramatic increase in Nigeria’s 

food import bills since 1980’s as manifestation of the increasing food gap. The worry and 

challenge facing the agricultural sector is not first how to increase overall production, but 

how to enable resource poor farmers increase their productivity.    

 From the above context, the development of an effective agricultural research, 
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technology development is considered very crucial for achievement of increased 

productivity at the very farm level. Agricultural research technology generation therefore 

has the business of developing and introducing more efficient farming practices and 

persuading resource-poor farmers to adopt them through functional and cost-effective 

advisory and distribution services.Okigbo (1991) sees the overall objective of agricultural 

research as development of technology for sustainable increase in agricultural production. 

He stated further that sustainability implies that increased output is achieved with 

increasing efficiency while enhancing the resource base as much as possible. More 

specifically, agricultural research seeks to understand basic principles and processes in 

soils, plants and animals. Byerlee, et al. (2002) corroborates with the above by stating that 

agricultural research would also seek to determine how to manage factors of production 

(land, labour, capital) and synchronize inputs in numbers, amounts, quality sequence and 

timing with the purpose of achieving increased productivity and cost effectiveness.  

 The World Bank Report No. 9 (SPAAR, 1987) observed that the importance of 

agricultural research is related to its role in contributing to sustained increase in 

agricultural productivity through the following: 

a) To generate and adapt technologies which can increase agricultural productivity; 

developing sustainable production systems particularly for the more fragile area; 

b) providing efficient methods  of processing, marketing and utilization of both food 

and non-food products; 

c) generating technologies which generate productive employment in rural areas and; 

d) contributing to food security for the nation and the family. 
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From the foregoing, it could be deduced that agricultural research is expected to 

play a key role in dramatically increasing agricultural production, shaping the structure of 

agriculture and fundamentally altering the society as a whole. Through generation and 

transfer of improved technologies, the above important role is played. Moreso, the 

common belief is that accelerated increase in agricultural production and productivity can 

only be achieved through the introduction of modern agricultural technologies. Pointedly, 

technology generation refers to the discovery or invention of new ideas, information facts 

and /or new agricultural techniques and produce practices through systematic and 

organized empirical investigations within the research system. This new discovery or 

invention could be new breed of animals, hybrid crops, new farming systems, new or 

improve disease and pest control methods, new marketing system etc. 

2.8.2 Agricultural research and technology generating system in Nigeria  

 Shaib, et al. (1997) stated that agricultural research in Nigeria is primarily the 

responsibility of the 18 national agricultural research institutes, 23 faculties of agriculture 

and 3 universities of agriculture which are located in different regions of the country. Each 

research institute has been designated and mandated to carry out specific group of field of 

assignment. There also exist five international agricultural research institutes in Nigeria. 

They include (IITA, ICRISAT, ILRI, IRRI and WARDA). Without doubt, Nigeria has an 

elaborate agricultural research and technology generation system. Shaib, et al. (1997) 

elucidated further that Nigeria’s agricultural research institutes have generated quite a 

number of agricultural technologies which have been successfully adopted by Nigerian 

farmers. For instance, ISNAR (1984) defined what may be regarded as pre-conditions for 

efficient technology generation in agricultural research system.    
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 The pre-conditions for efficient technology generation in agricultural research 

system include: 

i. Priority setting: Research Agenda Formulation. 

ii. Mobilization of effective utilization of needed financial resources. 

iii. Development and maintenance of physical infrastructure 

iv. Development and maintenance of critical mass of scientific personnel. 

v. Utilization of all scientific capabilities available at national and international levels. 

vi. Assurance of information flow between research and extension agents, farmers, 

policy makers and the public. 

vii. Monitoring and evaluation of its research programmes. 

A. Priority Setting: Research agenda formulation: In her agricultural research 

system, Nigeria appears to lack a well-articulated long-term research plan. A well-defined 

clear research policy initiative is also deficient in the system. To tackle this problem, in 

1991, The Federal Ministry of Agriculture and Natural Resources initiated what is known 

as National Agricultural Research Project (NARP). This was with the assistance of the 

World Bank. It was a research strategy plan for a fifteen –year period (1996-2011). 

Physical evidence now shows that the NARP and the research strategy plan have gone 

comatose if not completely failed. 

B. Mobilization and effective utilization of the needed financial resources:The 

National Agricultural Research Project (NARP) was supposed to address the problem of 

funding agricultural research institutes. These institutes are now ladened with problems of 

inadequate funding as a result of the collapse of NARP. When these institutes can’t 
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adequately pay their staff entitlements, investment in research appears to become a 

casualty. 

C. Development and Maintenance of Physical Infrastructure: NARP have 

achieved a considerable measure of success. However, with the seeming collapse of the 

project, the development and maintenance of the physical infrastructure has assumed a 

serious setback, hence the agricultural research institutes once more resumed serious deep 

sliding with physical decay. 

D. Development and maintenance of a critical mass of scientific personnel: 

Research institutes are saddled with the problem of ageing population of scientists. This 

resulted from embargo placed in staff recruitment. Staff development and training have 

gone into oblivion. Not only in research institutes, it also affected Nigerian universities as 

Nigerian scientists are feasibly seeking and migrating abroad for greener pastures. The 

maintenance of a critical man of scientific personnel is still an unresolved problem of the 

Nigerian universities and research institutes. 

E. Utilization of all scientific capabilities available at national and international 

levels: The present poor state of physical infrastructure and inadequate funding militate 

against utilization of all scientific personnel. Opportunities for overseas training and 

collaborative research have suffered drastic reduction. In consequence, the exposure to 

latest techniques and ideas which Nigerian scientists had enjoyed through international 

exchanges has suffered untold crucifixion. The challenges of Nigerian currency exchange 

to foreign currencies have militated also against maintenance and repair of scientific 

equipment. It has become a critical impossibility in importing spare parts and new 
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equipment which our scientists needed to sustain and strengthen agricultural research and 

extension system. 

F. Assurance of information flow between research and extension 

agents,farmers, policy makers and the public: Summarily, at this stage, poor 

coordination and lack of funds had been constraining the free flow of information among 

stakeholders in the research and extension system. 

G. Monitoring and evaluation of its research programmes: Every research 

institutes has in existence monitoring and evaluation units which carryout evaluation of 

their programmes. However, it is painful to observe that the benefits of such evaluation 

are placed in extinction when the knowledge gained cannot be utilized neither can be 

translated into tangible workable action first because of challenges in funding. 

2.9 Agricultural Extension Systems       

2.9.1 Extension linkage          

 There is exigent need to put into clarity the link between extension and research. 

Earlier in this study, it has been highlighted that if food production is to keep pace with 

the rising population of Nigeria, more efficient farming techniques or practices must be 

harnessed. Vividly, agricultural extension provides the needed machinery or vehicle for 

introducing new techniques or practices through instigating the development, transfer and 

diffusion process of innovation. Any new idea/innovation that is very sound and perceived 

as appropriate technology is delivered to the agricultural extension system through 

available channels of information dissemination. These technologies are usually provided 
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in a package form including observations of all other related practices to enhance greater 

acceptance and adoption.       

 2.9.2 Research extension farmer linkage      

 Rural people are not necessarily opposed to change but their limited margin of risk 

demand that innovation are proved to be effective and efficient, economically feasible and 

solid culturally acceptable before they are accepted and practiced. Various authors have 

described farmers and rural people in developing countries as traditionalist, fatalistic, 

lacking in future orientation, having a low need for achievement, lacking 

entrepreneurship, passive and superstitious. If research and extension must be in close 

interaction with the farmer, then the farmer is critical in agricultural development. 

A. Research-Extension-Input-Farmer-Linkage System (REFILS)      

According to Unamma (2004), Research-Extension-Input-Farmer-Linkage System 

galvanizes and integrates the effort of research and extension in collaboration with input 

agencies on the identification of major agricultural production constraints and 

development of sustainable technically feasible, economically viable and socio-culturally 

acceptable production technologies which meet the felt need of the farmers. The ultimate 

goal of the system is to inject efficient and effective management agricultural extension 

machinery which is driven by a strong and dynamic research force and supported by a 

reliable and functional input distribution system (Ironkweet al., 2006). The REFILS is a 

continuum consisting of ten stages of activities which starts with the farmer and ends with 

the farmer. These activities include: 

 Target and research area selection 
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 Problem opportunity identification 

 On-farm applied research 

 On-farm adaptive research 

 Annual zonal workshops 

 Monthly technology review meetings 

 Fortnightly training sessions 

 Farmers training 

 Stabilization of farmers adoption process 

 Monitoring and evaluation 

Extension sees the transfer of technology and marketing information from the researcher 

to the farmers and feedback from the farmers to the researchers while input agencies are 

responsible for supply of farm inputs. 

B. Importance/significance of Linkage between and other component members of

  the extension system  

When there is appropriate linkage between the research, extension and farmer,  

1. The farmer organizations offers a range of service provision 

 Inputs and products marketing 

 Loan facilities 

 Representation 

 Training information, facilitation and extension services. 

2. The processing of research results and dissemination of new knowledge to farmers 

can be solved better by an advisory service which develops an extension system 
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and strategies for fast communication of recommendations and for inducing 

farmers and rural people action. 

3. The national and local forms of dialogue and coordination between farmers and 

other stakeholders required to; 

 Set common aims and form policies 

 Harmonize working methods and tools 

 Orchestrate activities and firmness in target group  

 Achieve efficient deployment of public resources 

The extension is developmental in concept and as such extension workers must start from 

what farmers know and their current farm practices. They must relate change to the 

particular concerns and values of farmers’ direct contact and a farmer centered approach is 

very important especially in reaching the rural poor. 

2.10 Theoretical framework 

2.10.1: A linear and “top – down” model of innovation 

In research tradition, innovation studies are usually those proposed by agricultural 

researchers. Basically it was assumed that innovations originate from scientists, these are 

transferred by communication workers and other intermediaries, and one applied by 

agricultural practitioners. Kline and Rosen Berg, (2004) jointly called this model of 

thinking “the linear model of innovation” as it draws a straight and one directional line 

between science and practice.  

This model is further characterized by a clear task division between various actors. 

Some of the actors are supposed to specialize in the generation of innovations, others 
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concentrate on their transfer, while the farmers role is to merely apply innovation. This 

model can be represented in the following figure. 

 

 

Generation of Innovations.                      Transfer of  Application  of Innovation 

Source :Leeuwis, (2004) 

Figure 2.4:The Linear Model of Innovations. 

In the above model, when studies by some Scholars on how successful innovation 

came about in practice, many deviations were discovered in itLeeuwis (2004), observed 

that it appeared, for example that researchers often got “their innovative ideas from 

practitioners.Viz. 

(a) That farmers made significant  adaptations to the packages developed by 

 scientists. 

(b) That many innovations occurred without involvement of scientists and 

(c) That the functions of communication workers was not so much to transfer 

knowledge and information from scientist to farmers, but rather the other way 

round, or even to play a role only in knowledge exchange among farmers. 

In view of the above findings, conclusion was drawn that innovation requires  close 

co-operation in a network of actors, who all contribute to the “generation” and “transfer” 

of knowledge and to its integration into viable innovations (Engel, 1995). In further 

analysis on adoption and diffusion research, Rolling(1988) observed that the active and 

creative role of farmers in innovation process has long been overlooked, as emphasized by 

the fact that very few, if any studies have focused on the adoption of farmers’ ideas by 
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researchers and change agents. Apparently, studying adoption the other way round was 

not considered worthwhile, which is indicative of the limited value attached to farmers’ 

knowledge and ideas by adoption and diffusion of innovations’ researchers. 

2.10.2 Innovation diffusion theory        

 As explained by Adekoya and Tologbonse (2011), diffusion is the process of 

information exchange or flow among a group of people. Mgbada (2010) defined diffusion 

of agricultural innovation as the process by which skill, information, knowledge on new or 

improved agricultural technologies are transferred from the source to the ultimate users of 

members of the social system. She further said that the source of these information, skills 

and knowledge can be from an extension agent, scientists, commercial agents etc. 

Innovation diffusion deals with the rate at which new ideas or technology spread through 

farmers’ milieu; the theory explains how the spread is done; the rationale behind it and the 

speed with which the spread occurs (Rogers, 1995). Methods employed, reasons 

promoting adoption and speed are therefore the critical elements in the innovation 

diffusion theory.           

 The idea of the method is in recognition of the diversity of farmers’ characteristics 

and needs which beckon for variety in remedy. The rationale on the other hand, is an 

admittance of the fact that farmers undergo some mental processes culminating in their 

adopting or rejecting an innovation. While, the speed component assumes that the rate at 

which people learn about innovations and adopt them differ from place to place, and from 

circumstance to circumstance (Rogers, 1995). Thus, he sees innovation diffusion as the 

process by which an innovation is communicated over time among the members of a 
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social system through certain channels. Rogers (1983) illustrated the several elements 

involved in innovation diffusion as: 

S  M  C  R  E 

 The letter “S” represents the source of the information or new technology which 

could be an inventor, scientists, or opinion leader. “M” is the message being transferred. It 

could be an idea or skill which is found desirable, adoptable and adaptable to the target 

system. This idea or skill is moved through a channel “C” which could be in the form of 

mass media, friends or neighbours to the members of the social system “R” who sees the 

message as useful to them and subsequently reacts to the message “E”.  

 Once there is innovation in a target system, there if diffusion and this can be 

passive (harmless information exchange often as a result of human movement and the 

resulting casual interactions) or active (consciously done with a purpose) usually from an 

extension agent to an individual, group or any other medium (Mgbada, 2010). Opinion 

leaders are usually the key to diffusion of innovation in a target system depending on the 

relationship between the masses and the recognized leadership. Opinion leadership is the 

degree to which an individual is able to influence other individual’s attitude informally or 

overt behavior in a desired way with relative frequency. An opinion leader is more 

innovative if the systems norms favour change but when the norms are more traditional, 

leaders are not innovative (Mgbada, 2010). 

2.11 Conceptual framework 

The conceptual framework is a nine component schema labeled A to H. It explains 

how increased productivity is achieved in the oil palm innovation system.  
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A. Oil palm innovations such as improved materials, ideas, practices are designed to 

increase the productivity of the farmers.  

B. Through various channels such as the media, contact farmers, agricultural show, the 

innovations are diffused into the farming communities following different diffusion 

course.  

C. The rate at which the technologies are spread depends on the innovation diffusion 

factors, namely the technology attributes, time, channel used and the social milieu. 

D. Through the diffusion process the farming communities become aware of 

technologies and undergo the adoption process.  

E. The process is influenced by the adopter’s personal attributes, such as age, income 

level, education, etc. 

F. The technologies at the end of the trial are either adopted or rejected depending on the 

farmer’s level of satisfaction with the outcome of the trial. The disposition of the 

farmer to change determines how and when the technologies are adopted. 

G. The speed of adoption follows the successive order of the adopter categories. 

Innovators are more venturesome in trying out new technologies while the laggards 

are the last to adopt.  

H.  The result of the adopted technologies over time will either encourage the sustained 

use of the oil palm innovations or their discontinuance.  

I.  When oil palm innovations are sustained it leads to increased productivity.     
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Fig. 2.5:  Conceptual framework explaining oil palm innovation system in South-east, Nigeria. 

Socio-economic Variables 
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 Farming experience 
 Extension contact 
 Farm size, etc. 
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CHAPTER THREE 

    METHODOLOGY 

The methods used in carrying out this study are presented under the following: 

a. Area of the study 

b. Sample and sampling techniques  

c. Method of data collection 

d. Standardization of research instrument  

e. Method of Data Analysis 

f. Limitations of the study 

3.1 Area of the study          

 This study was conducted in South-East, part of Nigeria. The Southeast zone lies within 

latitudes 5oN to 6oN of the equator and longitudes 6oE and 8o E of the Greenwich Meridian.  

Southeast Nigeria is made up of five (5) states – Abia,  Anambra, Ebonyi, Enugu and Imo. The 

zone occupies a total land mass of about 10, 952, 400 hectares with a population figure of 16, 

381, 729 person in 2013 projected from 2006 National Population Commission Census figure 

(NPC, 2006).The area is characterized by tropical rain forest with two major seasons of dry and 

rainy seasons. The dry season lasts between November and March, while the rainy season occurs 

between April and October. The location of the zone within the tropical rain forest belt of the 

country encourages and allows the growth and survival of most tropical food crops like oil palm, 

yam, cassava, vegetables, rice etc and livestock. This favourable condition supports about 60-70% 

of the inhabitants of the zone who are observed to engage in agriculture (Okoye, Onyenweaku and 

Ukoha, 2010).           

 Given that all the States in South-east region engage in oil palm production, Abia, Imo and 

EbonyiStates were selected based on random sampling.Abia State lies within approximately 



67 
 

latitudes 4Â° 40' and 6Â° 14' Northand longitudes 7Â° 10' and 8Â° East. The state shares 

common boundaries to the North with Ebonyi State; to the south and southwest with Rivers State; 

and to the East and Southeast with Cross River and AkwaIbomStates, respectively. To the west is 

Imo state, and to the Northwest is Anambra State. The state covers an area of about 5,243.7 sq.km 

(NPC, 2006).Abia state has a variety of land forms, despite the fact that it is dominated by flat and 

low-lying land, generally less than 120m above sea-level. The low-lying plain is the inland 

extension of the coastal plain from the Bright of Benin. The central part of the state is 

characterized by undulating land with many hills. The highland areas are part of Enugu – Nsukka-

Okigwe cuesta. This area has an average height of between 120m and 180m above sea level. 

From Okigwe (Imo State), this escarpment extends in a west-East direction and, on getting to 

Afikpo (Ebonyi State), veers south-eastwards to Arochukwu where it terminates.The total rainfall 

decreases from 2200mm in the  north to 1900 in the south. The hottest months are January to 

March when the mean temperature  is above 27 degrees celsius.. The vegetation in Abia State is 

ordinarily considered part of tropical rain forest which is favourable for oil palm production.  

 Imo State lies within latitudes 4°45'N and 7°15'N, and longitude 6°50'E and 7°25'E with 

an area of around 5,100 sq km. It is bordered by Abia State on the East, by the River Niger and 

Delta State on the west, by Anambra State to the north and Rivers State to the south. The state is 

rich in natural resources including crude oil, natural gas, leadandzinc.  Economically exploitable 

flora like the iroko, mahogany, obeche, bamboo, rubber tree and oil palm predominate. The rainy 

season begins in April and lasts until October with annual rainfall varying from 1,500mm to 

2,200mm (60 to 80 inches). An average annual temperature above 20 °C (68.0 °F) creates an 

annual relative humidity of 75% with humidity reaching 90% in the rainy season. The dry season 

experiences two months of Harmattan from late December to late February.    

 Ebonyi State, known as the “Salt of the Nation” because of its large salt deposits shares a 

border with Benue State to the North, Enugu State to the west, Imo and Abia States to the south 
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and Cross River State to the East. The people of Ebonyi State are predominantly farmers and 

traders. The main crops produced in the State are rice, yam, palm produce, cocoa, maize, 

groundnut, plantain, banana, cassava, melon, sugar cane, beans, fruits and vegetables. 

3.2 Sampleand sampling   

All the farmers in oil palm productionin South-east Nigeria constituted the population of 

the study. Multistage sampling procedure was used to select 300 farmers used for the study. First, 

three states of the South-east were randomly selected (Imo, Abia and Ebonyi). The second stage 

involved the random selection of one agricultural zone from each of the States.In the third 

stage,30extensionblocks were proportionately selected from the agricultural zones of the sampled 

States. From each block, 10 farmers wereselected at random in the fourth stage to give a total 

sample size of 300 farmers. 

3.3 Method of data collection 

Data of the studywere gathered from two major sources namely; primary and secondary 

sources.The information gathered from the field constituted the primary data. A well-structured 

questionnaire was used to collect data. The information generated from research reports 

publications, journals, books, input/newsletter of StatesMinistriesof Agriculture constituted the 

secondary sources. Data were collected by the researcher and research assistants who were 

properly trained on the objectives of the study.  

3.4Standardization of research instrument 

3.4.1 Estimating validity of instrument 

The researcher employed the Jury and rationalmethod of estimating content validity. The 

method was used tomeasure how well the content of the research instrument samples the subject 

matter under investigation.It also determined the relevance and suitability of the items which were 

included in the research instrument. To achieve that, a group of expertsin the school of 



69 
 

Agriculture and Agricultural Technology of the Federal university of Technology Owerri, were 

used to independently critique and review the items or the questions.  

3.4.2              Estimating reliability 

The test-re-test method was employed to estimate the reliability of the research 

instruments. That is, to establish the ability of the Likert scale to consistently produce the same 

result when applied to the same sample. To achieve that,questions based on theLikert scale for 

measuring objectives III, IV and V were administeredfirst to a group of 30 respondents who were 

not part of the study sample. After 3 weeks interval, the same set of questions were administered 

to the same batch of 30 respondents and the correlation coefficients obtained from the two 

responses were r = 0.78; r = 81; r = 84expressing the threeLikert scales asreliable instruments 

with 78%; 81% and 84% reliability . 

3.5 Method of data analysis 

Qualitative and quantitative analytical techniques were used for thedata analyses. These 

included the use of descriptive and inferential statistics such as frequency distribution, percentage 

count, mean scores, standard deviation, Ordinary least square regression model and Analysis of 

variance (Anova). Precisely, Objective one, two, five and seven wereachieved using descriptive 

statistics, while objective three, four, six, eight and nine were achieved using mean score analyses 

and standard deviation.  

For Objectives three: 5-point scale of Strongly Agree (SA) = 5, Agree (A) = 4, Undecided (U) 

=3, Disagree (D) = 2, Strongly Disagree (SD) = 1 was used to determine the role of actors in oil 

palm innovation system. The scaling statements were subjected to mean analysis using the 

formula:  

 

 

  = The value by which the actors’ role was adjudged   

 =     ∑ fx 

n 
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f     =  Frequency of response            

x  = Sum of the various roles performed by the actors    

n    = Sample size   

The discriminating index was derived by dividing the sum of the rating scales by the number of 

scales:            SA+ A+ U+ D+ SD 5+4+3+ 2+ 1       

  5   = 5          =    3.0   

Thus, items with X > 3.0 was considered “actors role” while items with X  < 3.0 was taken as “No 

actors role”. 

For Objectives four: 4-point scale of High Linkage (HL) = 4, Moderate linkage (ML) = 3, 

Linkage (L) =2, No Linkage (NL) = 1 was used to ascertain farmers’ perceived linkage between 

and among actors of oil palm innovation system. The scaling statements were subjected to mean 

analysis using the formula:  

 

 

  = The value by the actors linkage was adjudged   

f     =  Frequency of response                

x  = Sum of the various areas of linkage       

n    = Sample size   

The discriminating index was derived by dividing the sum of the rating scales by the number of 

scales:            HL+ML+ L+NL4+3+ 2+ 1        

 4= 4      =    2.5   

Thus, items with X > 2.5 was perceived “linkage” while items with X < 3.0 was taken as “No 

linkage”. 

For Objectives five: A 5-point adoption index representing the five stages of adoption of 

Awareness (A) = 1, Interest (I) = 2, Evaluation (E) = 3, Trial (T) = 4, Adoption (A) = 5 was used 

 =     ∑ fx 

n 



71 
 

to assess the farmers’ adoption of oil palm innovation. The scaling statements were subjected to 

mean analysis using the formula:  

 

 

  = The value by the adoption stage was adjudged   

f     =  Frequency of response                

x  = Sum of the various stages of adoption       

n    = Sample size   

The discriminating index was derived by dividing the sum of the rating scales by the number of 

scales:           A+ I+T+ E+A 1+2+3+4=5                   

5           =  5      =    3.0 (Discriminating index)                                         

Thus, any item with > 3.0 was considered “adopted” while items with < 3.0 was taken as “Not 

well adopted”. 

 

Hypothesis 1: There is no significant relationship between the socio-economic characteristics of 

the farmers and their adoption of oil palm production technologies. This was established using the 

ordinary least squares multiple regression (OLS) technique. The model was explicitly specified as 

follows: 

         Y   =  f (X1 X2 X3 X4 X5 X6 X7 X8 - - - - - - - - - - e) 

Where: 

Y  =  Adoption of oil palm production technologies (sum of mean of oil palm technology 

 adopted) 

X1  =Sex (Dummy: Male = 1, female = 0) 

X2  = Age (years) 

X3  = Marital Status (single = 0, Married = 1) 

 =     ∑ fx 

n 
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X4  = Household size (Number of persons) 

X5  = Educational level (level of formal education attained. None = 0, primary = 1, secondary = 

 2, tertiary = 3)) 

X6  = Farming experience (Years)  

X7  = Farm size (Hectare) 

X8  = Major occupation (Farming = 1, Trading = 2, Civil service = 3, Artisan = 4)  

X9  = Membership of social Organization (Dummy; member =1, Non-member = 0) 

X10  = Monthly income(Naira) 

e  = Error term. 

Hypothesis 2:The hypothesis, there is no significant difference in the perceived effectiveness of 

oil palm innovation system byfarmers in the 3 States of South-east Nigeria, wastested using 

Analysis of Variance (ANOVA). 

ANOVA is mathematically expressed thus: 

 

 

 

Where: 

F = the value by which the statistical mean difference was judged.   
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SSB =   Sum of squared deviations between the mean perception of the effectiveness of  oil palm

  innovation system by farmers in the 3 States of Southeast   

SSW = Sum of squared deviations within the mean perception of the effectiveness of oil palm  

innovation system by farmers in the 3 States of Southeast Nigeria  

 = grand mean ofperception of the effectiveness of oil palm  innovation system by farmers 

in the 3 States of Southeast Nigeria        

Xij= nth perception of the effectiveness of oil palm innovation system by farmers in State j.  

nj = sample size of respondents from State j.     

n = number of observations  

k       =  Number of samples 

x       =  Degree of perceived effectiveness 

K – L  = Degree of freedom for between samples 

n – k  =  Degree of freedom from within samples. 

Hypothesis 3:The hypothesis, there is nosignificant difference in the farmers’ perceived roles of  

actors of the oil palm innovation system in the 3 selected States of South-east, was tested using 

analysis of variance (ANOVA). 

ANOVA is mathematically expressed thus: 
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Where: 

F = The value by which the statistical mean difference was judged.   

SSB =     Sum of squared deviations between the meanof farmers’ perceived roles of actors of  

 the oil palm innovation system in the 3 selected States of South-east  

SSW = Sum of squared deviations within the meanof farmers’ perceived roles of actors of the 

oil palm innovation system in the 3 selected States of Southeast.  

 = grand mean of theperceived role of the actors of the oil palm innovation system  

Xij= nth perception of the meanof farmers’ perceived roles of actors of the oil palm 

innovation system in State j.  

nj = sample size of respondents from State j.     

n = number of observations    

k = number of States in the Southeast. 

nj      =  Sample size from population 

k       =  Number of samples 

x       =  Degree of  perceived roles of actors 

K – L  = Degree of freedom for between samples 

n – k  =  Degree of freedom from within samples. 

3.6 Limitations of the study        The 

study was majorly constrained by: 

i. Inadequate funding which limited the coverage of the study  
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ii. Poor road network to access the farmers where they lived and worked  

iii. Poor record keeping by farmers for reliable data supply
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

The result and discussion of the study were made in line with the objectives and hypotheses of the 

study. These were made under the following subheadings: 

1. Socio-economic characteristics of the respondents. 

2. Sources of information on oil palm innovation. 

3. Actors in oil palm innovation system 

4. Adoption of oil palm production technologies 

5. Level of linkages among the key actors in oil palm innovation system. 

6. Role of actors in oil palm innovation system 

7. Effectiveness of oil palm innovation system 

8. Factors influencing oil palm innovation in Southeast Nigeria. 

9. Hypotheses of the study 

4.1 Socio-economic characteristics 

The socio-economic variables examined in this study included: sex, age, marital status, 

household size, educational level, membership of farmers’ organization, major occupation, farm 

size, monthly income and years of farming experience. 

4.1.1 Sex 

Table 4.1: Distribution of the farmers by sex 

Sex      Frequency  Percentage 

Male   186    62.0 

Female   114    38.0 

Total   300    100.0 

Source:  Field survey data, 2015  
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Table 4.1 shows the result of the distribution of the farmers by sex. The result showed that 

62.0 percent representing majority of the farmers were male, while, 38percent were female. This 

general dominance by male, could be attributed to the drudgery and tedium involved in oil palm 

production.The result is at variance with thefindings of some researchers, such as those of Adisa 

and Okunade (2011), Obinna (2013) and Ani (2004) which found women as the dominant 

workforce in crop production. This finding suggests that oil palm production in Southeast Nigeria 

is likely regarded as men’s work and thus, agrees with the findings of Banji and Okunade (2011) 

that some crop production activities in Nigeria are regarded as men’s work. 

4.1.2 Age 

Table 4.2: Distribution of the farmers by age 

Age    Frequency   Percentage 

20-30    25     8.3 

31-41    65     21.7 

42-52    190     63.3 

53-63    20     6.7 

64 and above   0     0.0 

Total    300     100.00 

Source: Field survey data, 2015      = 44 years 

The age distribution of the farmers is presented in Table 4.2. The result reveals that 63.3 percent 

of the farmers were within the age bracket of 42.-52 years, 21.7 percent were between age 31 and 

41 years, 8.3 percent were between 20-30 years while 67 percent were between 53 to 63. The 

mean age of the farmers was 44 years. The result implies that the farmers are young. This means 

that the farmers are still in their active and productive ages and as such would have strength for 

farm work and zeal towards adopting oil palm innovations for enhanced productivity. The result 
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lay credence to the remark of Nnadi and Amaechi (2004) and Onwumere (2008) that young 

farmers are innovative and enterprising. 

 

4.1.3 Marital Status 

Table 4.3: Distribution of farmers by marital status  

Marital status  Frequency   Percentage 

Married       285    95.0 

Single          15    5.0 

Total    300    100.0 

Source: Field survey data, 2015 

The distribution of the farmers by marital status is presented in Table 4.3. From the Table, 

majority (95.0%) of the farmers were married while 15 percent were single. The distribution 

could be a pointer to household effort at ensuring food security through collective participation. 

This result confirms the finding of Nnadi and Akwiwu (2005) which indicated high level of 

participation of married people in agriculture. Since marriage confirms on one status of 

responsibility, it is expected that the respondents would be responsible enough to know what will 

benefit them thus it could be inferred that these respondents should appreciate innovations in oil 

palm production. By this result, the farmers are expected to have families which would provide 

essential farm labour since members of the family constitute the basic unit of production 

(Akpabio, 2005). 
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4.1.4 Household size 

Table 4.4:  Distribution of farmers by household size 

 

Household size  Frequency  Percentage 

1-4     130    43.4 

5-8     160    53.3 

9-12     10    3.3 

Total     300   100.0 

Source: Field survey data, 2015   = 5 persons 

The distribution of the farmers by household size is presented in Table 4.4. From the 

Table, majority (53.3%) of the farmers had 5-8 persons who live under the same roof and feed 

from the same pot with them. Whereas 43.4 percent had 1-4 persons in their household, 3.3 

percent had 9-12 persons. The mean household size of the farmers was 5 persons, indicating that 

the farmers maintained moderate household size. The implication of the result on their home 

management is that they would have to meet the needs of relatively few people, thereby having 

resource to invest in oil palm production. On the other hand, a large family size of the farmers 

could imply more assistance in the form of labour to the farm as opposed toa small household size 

that would have fewer hands to assist in the farm enterprise.It is worthy to note that moderate 

household size could be in response to the poor economic situation and attendant embrace of 

family planning to reduce consumptive and managerial costs in homes.And each member of the 

household is a potential source of information on oil palm production. 
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4.1.5 Educational Level 

Table 4.5: Distribution of farmers by educational level 

Educational level  Frequency  Percentage 

No formal education   25    8.3 

Primary school attempted  42    14.0 

Primary school completed  62    20.7 

Secondary school attempted  34    11.3 

Secondary school completed  73    24.3 

Attempted tertiary education  43    14.4 

Completed tertiary education   21    7.0 

Total    300    100.0 

Source: Field survey data, 2015 

The distribution of the farmers by education level is presented in Table 4.5. The results 

indicate that 24.3 percent of the farmers completed secondary education, 20.7 percent completed 

primary school, 14.4 percent attempted tertiary education, while 14.0 percent attempted primary 

school. The result further shows that 11.3 percent attempted secondary school, 7.0 percent 

completed higher education, while 8.3 percent had no formal education. These results imply that 

the farmers had basic education and are expected to read and understand instructionalmanuals of 

technology packages that often accompany research recommendations/innovations. Also, their 

relative literacy, will most likely promote their technology adoption as literate farmers often adopt 

innovations faster than their illiterate counterparts. Corroborating this, Ani (2007) noted that there 

is a direct relationship between literacy and adoption of innovations. Nnadi and Amaechi (2007) 

described educated farmers as innovative individuals.Nnadi and Akwiwu (2005) stated that 

educated farmers excel in their adoption/use of innovations. 
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4.1.6 Membership of Social Organization 

Table 4.6:  Distribution of farmers by membership of social organization  

Membership of social organization   Frequency  % 

Members      103    34.3 

Nonmembers       197   65.7 

Total       300   100.0 

Source: Field survey data, 2015 

Table 4.6 shows the distribution of the farmers by membership of social organization. The 

results show that 65.7 percent of the farmers did not belong to any social organization, while 34.3 

percent were members of social organizations. The result suggests low level of social interaction 

by the farmers, such as participation in religious organizations, co-operative societies, produce 

groups, age grades, town/village unions, among others. These social organizations according to 

Apu (2011) provide effective platform for championing the course of agricultural development 

through information sharing, cross fertilization of ideas, farmers field school, capacity building, 

resource mobilization, etc. Hence, it could be inferred that the inadequate participation of the 

farmers in the activities of the social organization in the study area could negatively affect the rate 

of oil palm innovations diffusion. This suggests that intervention programmes should target 

sensitizing the farmers as the farmers are likely not aware of the inherent benefits of social 

organizations to their oil palm production activities. 
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4.1.7 Major Occupation  

Table 4.7: Distribution of farmers by major occupation  

Major occupation   Frequency  Percentage 

Farming    127    42.3 

Trading    102    34.0 

Civil Service    56    18.7 

Artisan     15    5.0 

Total     300    100.0 

Source: Field survey data, 2015 

Result on the major occupation of the farmers in Table 4.7 revealed that majority (42%) of 

the farmers hadfarming as the major source of livelihood from which they generate money for 

their upkeep and that of their families. Also 34 percent were traders, while civil servants 

constitute 18.7 percent. Artisans composed 5.0 percent. The dominance of farming could be 

attributed to the culture where farming is synonymous with life. This could also be a reflection of 

their level of investment in farming. The engagement in other means of livelihood could suggest 

complementarily of income sources to meet up with the exigencies of family life and living. In 

other instances, farming, especially oil palm cultivation could be used to consolidate land 

ownership and prevent encroachment and trespass as the crop does not require extensive attention 

as arable crops do. The owners of land, who are possibly traders, civil servants, etc, could afford 

to cultivate oil palm till such a time they need to develop the land. The above scenario could be 

disturbing as FMARD (2011) regretted that existing oil palm plantation across the country have 

continued to vanish with its workforce, leaving a handful to farmers who do not only produce less 

but have failed to replace old oil palm trees with new and improved varieties. This calls for re-

awakening of consciousness by extension as oil palm holds wonderful potentials for the economy. 
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4.1.8 Farm Size  

Table 4.8 Distribution of farmers by farm size 

Farm size  Frequency  Percentage 

1-3    128    42.7 

4-6     76    25.3 

7-9    87    29.0 

10 and above   09    3.0 

Total    300    100.0 

Source: Field survey data, 2015     = 3.0 hectares 

Table 4.8 shows that 42.7 percent of the farmers had 4-6 hectares of farmland, 29.0 

percent had between 7-10 hectares of farm land, 25.3 percent had 1-3 hectares, while 3.0 percent 

owned farm lands ranging from 10 hectares and above with an average farm size of 3.0 hectares 

.It could be inferred thatthe farmers have less land resource to support increased oil palm 

production and innovation. According to Onwumere (2008), adoption of innovation will tend to 

take place earlier on larger farms than on smaller farms. This is due to the uncertainty and fixed 

information costs associated with innovation may promote a critical lower limit on farm size that 

prevents smaller farms from adopting. As these costs increase, the critical size also increases. It is 

not unlikely that the small farm size stems from land fragmentation problem commonly witnessed 

in Southeastern Nigeria (Odili, 2010).The attendant problem from this leaves an average farmer 

with less than four hectares of oil palm plantation exacerbating low productivity.  
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4.1.9 Monthly Income  

Table 4.9 Distribution of farmers by monthly income 

Monthly income (N)  Frequency  Percentage 

<11,000    15    5.0 

11,000-21,000    28    9.3 

22,000-32,000    53    17.7 

33,000-43,000    151    50.3 

44,000-54,000    22    7.3 

55,000-65,000    30    10.0 

66,000 and above   01    0.3 

Total     300    100.0 

Source: Field survey data, 2015      = N35,470 

The result of Table 4.9 reveals that 50.3percent of the farmers earned monthly income of 

N33,000-43,000 while less than 1 percent of them earned between N66,000 and above. On the 

average, the farmers earned N35,470monthly from oil palm. It could be referred from the result 

that the farmers live a little above the national minimum wage of N18,000. This category of 

farmers are often characterized by small-scale agricultural production, dependence on farm 

income, use of crude farm implements that promote drudging and undermine productivity 

(Mgbada, 2010). The implication of the result is that oil palm farmers in the study area are likely 

to beconstrained by finance to adopt oil palm innovations. It is important to emphasize here that 

innovations irrespective of its potentials and output must be affordable and within the reach of 

resource poor farmers before it could be widely adopted.  
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4.1.10 Farming Experience 

Table 4.10:  Distribution of farmers by years of farming 

Years of farming experience Frequency Percentage  

1-10      96   32.0 

11-20      82   27.3 

21-30      102   34.0 

31-40      14.1   4.7 

41 and above     06   2.0 

Total      300   100.0 

Source: Field survey data, 2015    = 14 years 

Result in Table 4.10 shows that 34.0 percent of the farmers had been farming for 21-30 

years while 32.0percent  spent 1-10 years in farming. Also 27.3 percent  had spent 11-20 years in 

farming whereas 4.7 percent  had spent 31-40 years, 2.0 percent had spent 40 years and above. 

The average farming experience was 14years. The result implies many years of farming 

experience. The farmers over the years may have acquired reliable and relevant experience in the 

course of their production. They are placed in vantage pedestal to advise new entrants, fall back 

on acquired knowledge and then can discuss authoritatively innovation systems in oil palm 

production. According to Nnadi and Amaechi (2007) experience equips the farmers with the right 

frame of mind to handle innovations just as Mgbada (2010) noted that farmers with greater 

experience adopt innovation faster. 
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4.2: Farmers’ Perceived Actors in Oil Palm Innovation System 

Table 4.11 Distribution of farmers by perceived actors in oil palm innovation system 

                   Actors   * F                 % 

1. Oil palm consumers 240 80.0 

2. Oil palm researchers  70 23.3 

3. Oil palm input distributors 80 26.7 

4. Oil palm harvesters 190 63.3 

5. Oil palm processors 210 70.0 

6. ADP/Ministry of agriculture personnel 50 16.7 

7. University/higher institutions   44 14.7 

8. Agro-industries 20 6.7 

9. NGOs 10 3.0 

10. Development agencies  90 30.0 

11. Extension organizations 129 43.0 

Source: Field survey data, 2015    * Multiple response     

The distribution of thefarmers’ by perceived actors in the oil palm innovation system is 

presented in Table 4.11. The results revealed that consumers of oil palm products dominated with 

80 percent. This was followed by oil palm processors who constituted 70 percent of the actors, oil 

palm harvesters composed 63.3 percent, while extension organizations represented 43.0 percent. 

The results further show that 30.0 percent of the distribution constituted development agencies, 

oil palm input distributors makeup 26.7 percent, 23.3 percent represented oil palm researchers, 

ADP/Ministry of agriculture personnel constituted 16.7 percent. Agro-industries makeup 6.7 

percent of the distribution, while NGOs represented the least proportion of 3.0 percent. This result 
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underscored the importance of consumers in innovation generation system. The attributes and 

needs of consumers shape the nature and content of innovations. Nwachukwu (2003) highlighted 

the importance of integrating consumers in agricultural innovation generation through OFAR. 

Innovations which adequately fit into consumers’ realities are often regarded as appropriate 

technologies. The need to ensure that technologies are appropriate and in tandem with the actual 

needs of the consumersaccording Ifenkwe (2013) brought about consumer participatory research. 

Here, innovation consumers are involved in the problem identification, technology development 

and evaluation. By this result, it could be supposed that NGOs are not actively involved in oil 

palm production in the study area. Considering the role of NGOs as the main forces of private 

participation in agricultural development as described byApu (2011), the oil palm innovation 

system in Southeast Nigeria may be weakened by the inactivity of NGOs in the area.according to 

him, the role of NGOs in innovation system is integral and a key element in agricultural 

development. The implication of this result is expressed in the remarks of Omotayo (2011) which 

stated that usually the phenomenon resultant from the inactivity of the private actors is a delivery 

system which is funded and sponsored by the government.He regrets that public sector innovation 

delivering system has not been effective, hence, the clamour for a demand-driven innovation 

system in which farmers determine their needs and have some control over the financing of 

innovation services delivered by public, private, NGO or farmer organization providers.  
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4.3: Roles of actors in oil palm innovation system   

Table 4.12: Distribution of farmers by perceived roles of actors in oil palm innovation system  

 

            ACTORS  ROLE 

 

S A 

 

A 

 

U 

 

D 

 

SD 

 

X 

 

SD 

 

Remark 

Research         

1. Technology generation 186 44 30 30 10 4.4 1.2 Agreed  

2. Establish platform for technology 

generation 

150 70 37 23 20 4.0 1.2 Agreed 

3. Review of technologies  47 92 88 43 30 3.3 1.1 Agreed 

4. Training of extension personnel 98 52 70 70 10 4.2 1.2 Agreed 

Extension (ADP/Ministry)         

5. Advisory services  90 30 94 76 10 3.4 1.2 Agreed 

6. Technology dissemination 120 40 60 57 33 3.6 1.3 Agreed 

7. Technology adaption  104 23 89 67 17 3.4 1.2 Agreed 

8. Proffering solution to farmers’ problem 60 89 78 67 06 3.8 1.0 Agreed 

9. Organizing farmers into groups 54 79 101 44 22 3.3 1.0 Agreed 

10. Feedback to research 89 45 78 55 33 3.3 1.1 Agreed 

11. Ensuring synergy in technology 

generation  

100 64 61 73 02 3.6 1.2 Agreed 

12. Organizing training programmes for 

farmers 

78 56 99 64 03 3.5 1.0 Agreed 

          University/Higher Institutions          

13. Technology generation 104 33 67 75 21 3.4 1.2 Agreed 

14. Moving technology to neighbouring         
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communities  102 85 88 13 11 3.8 1.2 Agreed 

15. Using problems in host communities as  

focus of research  

 

97 

 

79 

 

91 

 

14 

 

19 

 

3.7 

 

1.2 

 

Agreed 

16. Advisory responsibility  101 44 69 65 21 3.5 1.1 Agreed 

           NGOs         

17. Farm advisory services   34 51 16 37 162 2.2 1.1 Disagreed 

18. Input supply 22 50 40 31 157 2.2 1.0 Disagreed 

19. Demonstration farms 22 77 46 45 110 2.5 1.1 Disagreed 

20. Soft loans/grants provision 86 57 90 65 02 3.4 1.0 Agreed 

21. Intervention/advocacy  75 56 78 66 25 3.3 0.8 Agreed 

Input Supply Organizations         

22. Access to agricultural input 88 44 56 77 34 3.2 0.9 Agreed 

23. Specification on use/innovation of inputs 99 66 65 68 02 3.6 0.9 Agreed 

24. Link with market/sales outlets         

        Development agencies  77 64 66 68 15 3.3 0.9 Agreed 

25. Projection of areas of need for 

improvement  

100 56 78 42 24 3.6 1.0 Agreed 

26. Guidance and advisory roles 88 79 57 44 32 3.5 1.1 Agreed 

27. Linking farmers with relevant agencies  86 67 88 45 14 3.6 1.0 Agreed 

Source: Field survey data, 2015 >3.0 (Agreed) < 3.0 (Disagreed)  

SA = Strongly Agree, A= Agree, U= Undecided, D= Disagree, SD= Strongly Disagree  

The distribution of farmers by perceived role of actors in oil palm innovation system is 

presented in Table 4.12. The results show that technology generation was the most performed role 

(  = 4.4) by the actors (researcher). This result indicates the high performance of researchers 

across research facilities towards generating technologies for greater productivity. Nwachukwu 
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(2003) however, regrets the widening gap between what researches often showto be feasible and 

possible in one hand and what obtains on the other hand thereby discouraging adoption. He went 

on to explain why the abundant technologies have failed to deliver abundant yield/results by 

observing that generated innovations often do not get to the knowledge of the intended 

beneficiaries for whom they are meant for. He lamented over-emphasis on technology generation 

rather than on the potentials or spread of such innovations. Supporting this, Adekoya and 

Tologbonse (2011) noted that the non-adoption of innovations may be sequel to the fact that 

research results are technology-oriented rather than problem oriented. Researchers fail to take into 

account the farmers objectives and researchers make blanket recommendations which do not 

reflect the farmers’ realities. It could be inferred by this outcome that the place of innovation 

generation in oil palm innovation system in the study area which outweighedthe role of other 

actors on the 23-list of functions used in this study is relatively most crucial. It could also be 

deduced that there are likely more existing oil palm technologies than what oil palm farmers in 

the study area already know and adopted.The inevitable here is awareness creation and intensified 

extension services on oil palm for improved knowledge and technology use. Needless to say 

therefore that research plays most crucial role in oil palm innovation system in the Southeast. 

Mgbada (2010) corroborated this in the extension butterfly in which the role of research was 

conceived as integral in fulfilling the goals of greater productivity. Furthermore, the result 

adjudged other identified actors (institution, input supply organizations and development 

agencies) as actively performing their respective roles, except for the NGOs which performed 2 

out of 5 rated functions. Regardless of the latter, the finding raises the hope that with adequate 

synergy, the actors of oil palm innovation system will be effective in developing technologies 

tailored towards addressing farmers’ innovation needs. 
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4.4: Linkage between the actors of oil palm innovation system 

Table 4.13: Distribution of farmers by perceived linkage between and among actors of oil palm 

   innovation system (research, extension, ADP, farmer, NGOs, input dealers) 

Linkage HL ML L NL X SD Remark 

1. Collaboration in deciding areas of research 120 84 46 50 2.9 1.3 Linkage 

2. Existence of synergy in selecting technologies  90 90 62 58 2.9 1.0 Linkage 

3. Perceiving one another as important 

components in the innovation system 

 

50 

 

152 

 

78 

 

20 

 

2.4 

 

1.0 

 

No linkage 

4. Information sharing  52 15 143 90 2.3 0.9 No linkage 

5. Regular meeting between/amongst actors 30 141 99 30 2.8 0.8 Linkage 

6. Use of participatory approaches to 

accommodate actors in all activities   

87 73 120 20 2.8 0.8 Linkage 

7. Collaborative research  63 73 117 47 2.5 0.7 Linkage 

Source: Field survey data, 2015                  > 2.5 (Linkage)  < 2.5 (No linkage) 

HL = High Linkage,  ML = Moderate linkage, L = Linkage , NL = No Linkage 

The distribution of farmers by perceived linkage between and among actors of oil palm 

innovation systemis presented in Table 4.13. According to the results, actors in oil palm 

innovation systemwere perceived to have maintained strong linkage through their 
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jointcollaboratingin deciding areas of research (  = 2.9). This indicates that oil palm technologies 

generated and used in the study area are derived from the decisions and joint activities of the 

actors.The farmers perceived the existence of strong synergy among actors in selecting 

technology ( = 2.9). Also perceived in the linkage was the holding of regular 

meetingsbetween/amongst actors (  =2.8), using participatory approaches in all activities (  = 

2.8) and carrying out collaborative research by the actors (  = 2.5). On the other hand, the results 

showed that the actors did not perceive one another as important components in the oil palm 

innovation system (  = 2.4) and also did not share information ( = 2.3). It is evident from the 

results that the actors maintained strong linkages with one another for greater productivity in oil 

palm. Notably, this finding disagreed with the findings of Nwosu and Nwachukwu (2013) which 

noted that linkage efforts to ensure a well-articulated long-term research plan and clear research 

policy initiative have failed to be effective in Nigeria. Odom (1986) cited in Omereji (2005) 

expounded on this by stating that oil palm planting /replanting campaign of various agricultural 

department in the country was not backed up by adequate agricultural research information 

generated through effective collaboration and group action. Beyond the essence of linkage, 

Nwosu and Nwachukwu (2013) were inclined to say that having the actors of the innovation 

system contribute towards the generation and use of oil palm technologies is much more 

important than having adequate linkage between and among the actors. They noted that the 

absence of working and effective linkage results in confusion and ineffective generation and 

dissemination of agriculture technologies. To achieve this, Nwosu and Nwachukwu (2013) 

recommended the establishment of a National Council on Agricultural Extension made up of 

representatives from each States Ministry of Agriculture and Coordinated by the Federal Ministry 

of Agriculture to ensure coordination and Operation of ADPs. This measure according to them is 

to avoid the weak linkage that has seen the Federal Government loose control of what happens in 
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the states as each state is independent of the other with respect to technology generation, 

dissemination and utilization in Nigeria.  

 

 

 

 

4.5: Information Sources         

 The percentage distribution of farmers by sources of information on oil palminnovation 

systemis presented in Table 4.14. According to the results 10 out of 11 identified sources of 

information on oil palm innovation were used by the average farmer as sources of information on 

oil palm innovation system. Specifically, radio was used by majority (83.3 percent) of the farmers 

as the chief source of information on oil palm innovation. 80.0 percent of the farmers used friends 

to meet their information needs.Social organizations was ranked third by 75.3 percent of the 

farmers who use them as their information source. Farmer groups and newspaper served as means 

of information sources to 63.3 percent of the farmers. While extension, internet and magazine 

served the information needs of 60.0 percent of the farmers. The results further show that 59.7 

percent of the farmers see the ministry of agriculture as source of their information, while 

television was used by 54.0 percent of the farmers as their source of information on oil palm 

innovation. 
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Table 4.14: Percentage distribution of farmers by sources of information on oil palm 

  innovation  

Information Sources   Source of information 

F                    % 

Not Information Source 

F                           % 

Percentage   

Ranking 

1. Radio 250                   83.3 50                         16.7 1st 

2. Television  162                   54.0 138                       46.0 9th 

3. Newspaper 190                   63.3 110                       33.7 4th 

4. Magazines  180                   60.0 120                       40.0 6th 

5. Internet 180                   60.0 120                       40.0 6th 

6. Friends 240                   80.0 60                         20.0 2nd 

7. Extension  180                   60.0 120                       40.0 6th 

8. Ministry of Agriculture  179                   59.7 69                         40.3 8th 

9. Research institute  99                     33.0 201                       67.0. 10th 

10. Farmer groups 190                    63.3 110                       33.7 4th 

11. Social organizations 226                    75.3 74                         24.7 3rd 

Source: Field survey data, 2015 

 However, research institutes were adjudged not to have served as information source by 

majority of the farmers (67.0 percent). The latter result confirms that research institutes are not 

statutorily into the business of disseminating information oninnovation. The primary role of 

research according to Mgbada (2010) is to generate agricultural technology while the 
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complementary tasks of distributing information on the generated innovation are undertaken by 

extension. Information sources facilitate information dissemination by accordingthe 

communicated message credibility or denying it same. According to Nwosu (2005), credibility of 

an information source creates believability of the message, and thus enables farmers to see the 

message communicated by the source as being authentic and reliable. This result is in line with 

the findings of Okoromaet al (2015), which identified the radio broadcast as the most effective 

channel of agricultural information communication to rural farmers. On the other hand, the 

position of the print media (newspaper and magazine) ranked 5th and 8th indicatively suggests the 

use of local newspaper and magazine published in local dialect which enabled farmers 

constrained by literacy to communicate in the study area.For instance, the Imo ADP (2002) 

produces periodicals in local dialects to aid farmers’ awareness. Farmers’ awareness is important 

because knowledge requires awareness to lead to adoption (Adekoya&Tologbonse, 2011). 

Despite the organization and strengthening of the research and extension systems,Salako 

andMijindadi (1987) cited in Nwosu andNwachukwu (2013) regretted that ineffective 

dissemination of technology still persists. Nwachukwu (2003) blames the persistence on the 

failure of extension personnel to bring themselves to the level of the farmer. Leeuwis (2004) sees 

impatience of extension agents, credibility gap in communication, conflict when imparting 

development support information, and inappropriate communication strategies among problems 

affecting extension. The high activity of social organization and farmer groups in the study even 

in the midst of declining extension service delivery according to Akinloye and Banji (2011) is 

because the top-down extension approach witnessed in the public domain has no place in a group 

system where farmer groups and social organization manage technology sharing and distribution. 
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4.6: Adoption of oil palm innovation  

Table 4.15: Distribution of farmers by their adoption stage ofoil palm innovations 

 

        Oil Palm Innovations 

Adoption Stage 

A I E T A  SD 

 

Remark 

a. Improved seedlings of Nigrescens, 

Virescens, Alberscens 

 

20 

 

10 

 

22 

 

60 

 

188 

 

4.6 

 

0.8 

 

Adopted 

b. 9 metres  triangular line spacing 30 18 80 80 192 3.7 0.9 Adopted 

c. Use of  ring weeding, pruning, herbicides  21 18 22 70 169 4.2 0.8 Adopted 

d. Use of vegetative mulching, polythene 

film  

86 24 31 16 143 3.0 1.1 Adopted 

e. Freckle, vascular, ganoderma, dry basal 

rot, crown, patch yellow diseases control 

 

115 

 

37 

 

40 

 

30 

 

78 

 

2.8 

 

1.3 

 

Not adopted 

f. Use of Urea, SSP, MOP, Magnesium 

Sulphate , Sulphate of Ammonia 

fertilizers 

 

60 

 

20 

 

13 

 

12 

 

195 

 

3.9 

 

0.9 

 

Adopted  

g. Harvesting using Chisel, Harvesting -

pole, climbing rope, ladder 

 

50 

 

44 

 

50 

 

70 

 

86 

 

3.0 

 

1.3 

 

Adopted  
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Source: Field survey data, 2015 >3.0 (Adopted)  < 3.0 (Not adopted) 

A = Awareness, I = Interest, E = Evaluation, T = Trial, A = Adoption    

 Table 4.15presents the distribution of farmers by their adoption stage in the oil palm innovation 

system. Based on 3.00 mean discriminating index. Six out of the listed technology items were 

adopted. The mean scores ranged from 3.0 to 4.6 showing high adoption score of the listed 

technologies. The standard deviation varied from 0.8 to 1.3implying that the farmers were 

heterogeneous in adopting the technologies.Improved used of seedlings recorded the 

highestadoption score of4.6; SD = 0.8. The conviction is based on the obvious yield from 

improved varieties per hectare and concerted extension action may have been instrumental to the 

rating. The use of improved varieties allows for greater yield even under oil palm intensification. 

The next on the rating was weeding with mean score of 4.2; SD = 0.8. Weeds according to Ezeet 

al (2006) are capable of declining crop yield by competing with them for nutrients, space, light, 

etc. On questioning the farmers, 75 percent indicated that they use ring weeding and sometimes 

cellophane covers to obliterate weed growth. The remaining 25 percent indicated that they carry 

out physical weeding using hoes and cutlasses when the need arises. Fertilizer application was 

rated  = 3.9; SD = 0.9 by the farmers. FMARD (2011) denouncing the low fertilizer use by 

farmers in Nigeria which stands at 13Kg/hectare as against to a world average 100Kg/hectare, 

advised that farmers should be encouraged to increase their yield by the use of fertilizer. 

Likewise, to boost oil palm production the adoption of improved application methods and 

techniques of determining fertilizer requirement were needful. Line spacing (  = 3.7; SD = 0.9) 

was also among the technologies adopted by the farmers. The standard deviation value of 0.9 

however shows that the farmers varied in their decision to adopt the line spacing. Adequate 

spacing between and among plants promotes effective nutrient distribution and feeding area. It 

helps to check the competition of nutrients, space and light between and among crops in the field. 

Improved harvesting methods (  = 3.0; SD = 1.3) was adopted.This is necessary given that 
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improper harvesting could lead to poor handling of oil palm fruit culminating in low market price. 

However, pests and disease control was not adopted by the farmers having adoption score of (  = 

2.8; SD = 1.3). This could be explained by poor extension activities in the region and low 

consciousness by the farmers. This makes a case for increased extension campaign and 

sensitization of farmers on the deleterious consequences of pests and diseases and the way out. It 

was in the light of this that Omereji (2005) strongly recommended that extension’s role in oil 

palm innovation system should be revived to make it effective again.     
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4.7:  Innovation attributes influencing adoption 

Table 4.16: Distribution of farmers by perceived technology attributes influencing the adoption of oil palm innovation 

 
 
 
       Oil Palm  Innovations 

Technology attributes 

Affordability  Accessibility  Usefulness Credibility  Simplicity   

A          NA AC      NAC U        NU C        NC S        NS  
1. Improved seedlings of Nigrescens, Virescens, 

Alberscens 
198 102 
66.0%      44.0% 

130      170 
43.3%    56.7% 

270     30 
90.0%      10.0% 

80       220 
26.7%    73.3% 

190   110 
63.3%     36.7% 

 

2. 9 metres  triangular line spacing 243           57 
81.0%      19.0% 

297         03 
99.0%     1.0% 

158           142 
52.7%       47.3% 

142        158 
47.3%    52.7% 

187          113 
62.3%      36.7% 

 

3. Use of  ring weeding, pruning,  herbicides  34            266 
1.3%        88.7% 

86          214 
28.7%    71.3% 

170           130 
56.7%       43.3% 

130        170 
43.3%    56.7% 

148          152 
49.3%      50.7% 

 

4. Use of vegetative mulching, polythene film  211          89 
70.3%      29.7% 

170        130 
56.7%    43.3% 

195           105 
65.0%       35.0% 

193         107 
64.3%     35.7% 

195          105 
65.0%      35.0% 

 

5. Freckle, vascular, ganoderma, dry basal rot, 
crown, patch yellow diseases control 

25            275 
8.3%        91.7 

30          270 
10.0%    90.0% 

205            95 
68.3%       31.7% 

185         115 
61.7%     38.3% 

124          176 
41.3%      58.7% 

 

6. Use of Urea, SSP, MOP, Magnesium 
Sulphate , Sulphate of Ammonia fertilizers 

255           45 
85.0%      15.0%       

170           130 
56.7%       43.3% 

202           98 
67.3%      32.7% 

176          124 
58.7%      41.3% 

101          200 
33.7%      66.3% 

 

7. Harvesting using Chisel, Harvesting -pole, 
climbing rope, ladder 

124          176 
41.3%      58.7% 

124         176 
41.3%     58.7% 

248           52 
82.7%      17.3% 

120          180 
40.0%      60.0% 

 130        170 
43.3%    56.7% 

 

Source: Field survey data, A = Affordable   NA = Not Affordable;    AC = Accessible;   Not Accessible; U = Useful; NU = Not Useful;  C = 
Convincing   NC = Not Convincing; S  = Simple   Not Simple . 
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The distribution of farmers by perceived technology attributes influencing the adoption of 

oil palm innovationis presented inTable 4.16. The results show that affordability, accessibility, 

usefulness, credibility and simplicity were the major determinants promoting farmers’ use of 

improved seedling technology, line spacing, weeding/use of herbicides, mulching, pests and 

disease control measures, fertilizer application methods and improved harvesting methods. The 

result indicated 66.0% percent of the farmers adopted improved seedling technology based on its 

affordability; 90.0% considered its usefulness, while 63.3% adopted the technology because of its 

simplicity to adopt. On the practice of line spacing, 81.0% considered affordable, 99.0% saw it 

accessible to try,52.7% considered it useful to practice, while 62.3% saw it simple to adopt. 

56.7% who adopted weeding/use of herbicides perceived it useful in oil palm production. 

Majority (70.3%) of the farmers considered mulching affordable to practice, 56.7% perceived it 

accessible to farmers, 65.0% considered it useful, 64.3% found mulching convincing to use, while 

65.0% perceived it as being simple. Pests and disease control was considered useful by majority 

(68.3%) of the farmers, while 61.7% saw it convincing to use. Fertilizer application methods were 

perceived affordable (85.0%), accessible (56.7%), useful (67.3%) and convincing (58.7%). 

However, 66.3% did not find it simple to use. On the adoption of improved harvesting methods, 

82.7% considers them useful for oil palm production, especially, towards better handling, sorting 

and processing. These results highlight the importance of improved technologies tooil palm 

production. It therefore behoves on oil palm breeders to continue developing high yielding oil 

palm with short stems. Also major diseases and pest resistant varieties are urgently needed to 

overcome defiant environmental problems as well as increased agronomic researches to determine 

better land preparation, planting, fertilizer requirement and pest management in order to boost 

production (Okon, 2011). This underscores the reason why the farmers were more inclined to 

adopt improved seedling technology. Common oil palm weeds are capable of outgrowing the oil 

palm, forming a thick cover round it and hindering its normal growth and yield. Attempt to 
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control these weeds according to NIFOR (2009) could involve some level of technicality to carry 

out exclusion, herbicide spraying and mechanical control measures, such as accurate 

measurement of the chemicals with their right components and quantities like miligrams, grams, 

gallon, mililitre, litres. Farmers would very likely appreciate and adopt such technologies when 

taught to them. A good knowledge of fertilizer identification and application is needed by farmers 

to know when and how to supply a particular nutrient to the palm. The methods according to 

them, are rigorous and requiring technical guidance such that could be rendered by trained 

extension workers. Hence, the likely attitude of the farmers when given such valuable technical 

assistance is to quickly adopt.  NIFOR (2009) observed that the quality of oil produced and the 

standard of tree hygiene achieved depends to a large extent on the correct timing of harvesting, 

hence, the farmers adopted realizing the need to acquire the knowledge and skill of timing oil 

palm harvest 

4.8: Effectiveness of the oil palm innovation system as perceived by farmers  

 Thefarmers’ perceived effectiveness of the oil palm innovation system was presented in 

Table 4.17 Based on 3.0 discriminating index of acceptance or rejection of item statements, the 

twelve (12) listed items were perceived as areas of effectiveness of the oil palm innovation 

system. The mean scores ranged from 3.4 to 4.1 with the standard deviation ranging from 1.1 to 

1.5.The highest mean score was by employment generation (4.1) with a standard deviation 1.5 

following this were better stakeholder organization, increased hectare under cultivation and 

increased income with mean scores of 3.9. The standard deviation were 1.2 and 1.3 respectively. 

Beside these, 3.7 mean above respectively were required for collaborative research, collaborative 

funding, information sharing and allowed farm problems. The standard deviations were 1.1, 1.2, 

1.1 and 1.3 respectively. In addition to the above, mean scores of 3.4 were recorded by promotion 

of improved verities, value addition, increase yield and quality research respectively. The 

standard deviation results were 1.2, 1.1, 1.2, and 1.5 respectively. The varied results and the 
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positive perception of the effectiveness of the oil palm innovation system would be attributed to 

the high literacy recorded by the farmers. Thus, they were able to discern the obvious advantage 

of the system. Nwachukwu (2003) supported the finding that the innovation system, such as the 

activities of research Institutes in oil palm have generated quite a number of technologies that 

have been successfully adopted by farmers. This according to Nwosu and Nwachukwu (2013) 

occurs when there is effective linkage within the innovation system resulting in the provision of 

adequate technology and production of enough food.  The income generating potentials of oil 

palm are huge, especially to the small holder farmers who depend on agriculture for their 

livelihood. According to Ndon (2007), almost all parts of the oil palm tree are useful and potential 

sources of income for the farmer. He noted that the oil palms can be processed into traditional 

medicine by local farmers and oil palm trunk provide fuel and timber for construction purposes. 

This provides livelihood for lumbermen. The leaves are used for roofing, the inflorescences are 

tapped into wine, the oil palm fruit produces the palm oil and palm kernel oil which are further 

used for domestic and industrial purposes. Also the results of better stakeholders’ organization 

confirms the finding of Madukwe (2011) that innovation system coordinates the roles and 

activities of the various actors in the innovation process as well as encourage collaboration 

between and among the various actors in the innovation development process. The implication of 

the results is that employment generating programmes in agriculture in the study area should 

harness the oil palm sub-sector in order to make meaningful gains. 
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Table 4.17: Distribution of actors by perceived effectiveness of the oil palm innovationsystem 

 Source: Field survey data, 2015.          > 3.0 (Effective)   < 3.0 (Not Effective) 

4.9: Farmers’ Perceived constraints to oil palm innovation system    

 Result in Table 4.18 reveals that unavailability of inputs ( = 4.0), inadequate finance base 

(  = 4.0), Poor marketing information system (  = 3.9) and poor involvement of farmers in 

designing technologies. (  = 3.5) were among major problems constraining oil palm innovation 

system in Southeast Nigeria. Unavailability of inputs can undermine the courage and motivation 

of actors in oil palm innovation system thereby declining productivity.Madukwe (2011) stressed 

Areas of effectiveness  S A A U D SD  SD 

 

Remark 

1. Production of improved varieties  121 69 63 37 10 3.4 1.2 Effective  

2. Collaborative research  140 50 30 40 40 3.7 1.1 Effective 

3. Collaborative funding  118 52 62 47 11 3.7 1.2 Effective 

4. Information sharing   120 80 64 36 30 3.7 1.1 Effective 

5. Value addition  67 113 50 40 40 3.4 1.1 Effective 

6. Increased yield 72 78 85 45 20 3.4 1.2 Effective 

7. Increased income   112 98 40 38 12 3.9 1.3 Effective 

8. Increased hecterage under 

cultivation  

102 78 70 36 14 3.9 1.3 Effective 

9. Better stakeholders organization  113 77 65 35 10 3.9 1.2 Effective 

10. Quality research result 60 70 100 44 26 3.4 1.5 Effective 

11. Employment generation  169 41 40 30 20 4.1 1.5 Effective 

12. Reduced farm problem  112 98 40 20 40 3.7 1.3 Effective 
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the importance of input availability in innovation system by identifying input providers and 

services as relevant factors in the innovation system. 

Table 4.18: Distribution of actors by perceived constraints to oil palm innovation system 

                Constraints  S A A U D SD  SD 

 

Remark 

1. Inadequate extension services  102 60 60 38 40 3.4 1.1 Constraint  

2. Poor quality of technologies  80 39 80 71 30 3.2 1.0 Constraint 

3. Poor involvement of farmers in 

designing technologies 

 

114 

 

56 

 

70 

 

33 

 

27 

 

3.5 

 

1.0 

 

Constraint 

4. Inadequate finance base 160 46 44 29 21 4.0 0.9 Constraint 

5. Land tenure 86 54 47 83 30 3.1 1.1 Constraint 
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Source: Field survey data, 2015         > 3.0 (Constraint) < 3.0 (No Constraint) 

Buttressing the foregoing, Mgbada (2010) sees the input factor as logistical environment where 

the actors operate. While recommending increased funding for oil palm innovation system, Ndon 

(2007) sees inadequate finance base as a constraint, and thus supports the findings of this study 

which identified inadequate finance base as constraint to oil palm innovation system in the 

Southeast. Supporting further, Omereji (2005) stated that the weak economic base of the country 

render capital for development of oil palm plantations scarce.Poor marketing information system 

as revealed by the result suggests that the extension actor is not effective in delivering market 

information to the farmers. Confirming this, Ndon (2006) suggested the improvement of 

extension service towards transferring information on inputs supply, market prices, among other 

information to enhance their operation. Madukwe (2011) reechoed the importance of market 

information in the innovation system by identifying wholesalers, retailer, and commodity boards 

among the key actors of oil palm innovation system. On the involvement of farmers in innovation 

generation, Omereji (2005) explained that the reason should not only premise on sanctioning but 

also assist in articulating priority areas for innovation generation. It is important to begin the 

innovation generation by considering need, adaptability cost-effectiveness, relative advantage, 

compatibility of the innovation to the farmers for which the technology is meant 

for(Nwosu&Nwachukwu, 2013). This is so considering that farmers are in the best position to 

provide information on their felt needs. The implication of this result therefore, include that input 

must be available to the farmers with adequate finance and market information with high 

6. High cost of technologies  70 30 102 49 49 2.9 0.8 No 

constraint 

7. Unavailability of inputs 143 67 46 21 23 4.0 1.0 Constraint 

8. Poor marketing information system   168 40 40 22 30 3.9 1.2 Constraint 
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involvement of farmers in the technology design as to achieve effective oil palm innovation 

system. 



107 
 

 

4.10 Hypotheses of the study 

4.10.1 Hypothesis 1: There is no significant relationship between the socio–economic 

  characteristics of oil palm farmers and their level of adoption of oil palm production

  technologies in South-east, Nigeria 

Table 4.19: Relationship between the socio–economic characteristics of oil palm farmers 

  and their level of adoption of oil palm production technologies in South-east Nigeria 

 

Explanatory Variables Linear 

Function 

Double  

Log 

Semi-log Exponential  

Function 

Constants 

R2 

No of Observation 

F-value 

Sex X1 

Age X2 

Marital Status X3 

Household size X4 

Educational level X5 

Farming experience X6 

Farm size X7 

Occupation X8 

Membership of Social Org.  X9 

Monthly income X10 

1.696 

0.650 

120 

11.193** 

0.515(1.983)* 

0.000(2.151)* 

0.022(1.24) 

-0.000(-5.289)** 

0.002(2.250)* 

-0.003(-4.240)** 

-0.006(2.943) ** 

-0.000(-2.753) ** 

-0.000(5.193) ** 

-0.000(-4.212) ** 

12.560 

0.436 

 120 

2.423* 

0.000(8.373) ** 

0.000(-0.899) 

0.369(0.330) 

0.000(-7.095) ** 

0.000(-1.168)* 

0.030(0.207) 

0.000(-2.469)* 

0.000(2.179)* 

0.000(1.166) 

0.010(0.211) 

2.137 

 0.598 

 120 

0.783 

0.033(2.626) ** 

0.009(-1.989) * 

0.001(-0.729) 

0.000(1.792) 

0.000(0.404) 

0.000(-1.464) 

0.000(4.292) ** 

0.000(1.840) 

0.066(-1.443) 

0.015(4.312) ** 

22.634 

0.479 

120 

0.221 

0.000(1.724) 

0.085(11.244) ** 

0.000(16.830) ** 

0.000(0.415) 

0.001(1.415) 

0.009(-4.848) ** 

0.000(1.510) 

0.000(-3.698) ** 

0.000(1.455) 

0.000(-6.581) ** 

Source: Field survey Data, 2015 

* t – ratio significant at 5% probability level 
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** t – ratio significant at 1% probability level   

Table 4.19 showed that the linear function of the ordinary least square multiple regression 

analysis gave the best fit, based on its highest number of statistically significant variables, F-

value, magnitude of coefficient of multiple determinations (R2). The R2 value was 0.65, implying 

that about 65 percent of the variation in the level of adoption of oil palm production technologies 

in South-east Nigeria was accounted for by the socio-economic characteristics investigated in the 

study. The coefficients of  sex (t = 1.983), age (t = 2.151), household size (t = -5.289), educational 

level( t = 2.250), farming experience (t = 4.240), farm size (t = 2.943), occupation (t = -2.753), 

membership of social organization (t = 5.193) and monthly income were significant, thereby 

expressing them as very important factors influencing the level of adoption of oil palm production 

technologies in the study area. The coefficient of sex, age, educational level, farm size and 

membership of social organization were positively significant. These showed that increasing the 

magnitude of the variables increased the farmers’ level of adoption. This result aligns with the 

findings of Ironkwe (2009) who observed that gender plays significant role in agricultural 

technology adoption. On the implication of age, Onwumere (2008)reported that increase in age 

increases enthusiasm and vigor for farmers to adopt more. Supporting the role of increased 

educational level, Ani (2007) stated that increased level of education increases peoples tendencies 

to participate in innovation adoption. On the other hand, the variables of household size, farming 

experience, primary occupation and monthly income were negatively significant, implying that as 

the magnitude of the variables increased the rate of adoption decreases. This result contradicts the 

notion that farming business in developing countries like Nigeria depends so much on family 

labour in a direct manner, that is, the more the number of family members engaged as labourers in 

farming, the more the productivity of the farm family. The result implies that the less the number 

of household members of the oil palm farmers the more they are likely to adopt. Clover and 

Darroch (2005) supported the result on educational level. They found educational level significant 
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to adoption and noted that education increases the intrinsic motivation and energizes behavioursto 

explore. Ani (2007) added that education increases people’s tendency to adopt. On the 

significance of farming experience to adoption of oil palm production technologies, Madukwe 

(2011) on the contrary noted that increased farming experience leads to increased agricultural 

productivity. The positive significant relationship between farm size and adoption revealed by the 

study corroborates Omereji (2005), who recommended the expansion of areas under oil palm 

cultivation for greater utilization of oil palm technologies. Where farming is predominantly the 

primary occupation of the people adoption is expected to be high. The result of this study 

disagreed with the supposition that was supported by the finding of Ndon (2006) that oil palm 

productivity will increase when farmers begin to see it as their primary occupation.  

4.10.2: Hypothesis 2:There are no significant differences in the perceived effects of effective 

  relationship of the actors in the oil palm innovation system by farmers  

  in the 3 States of South-eastNigeria (Imo, Abiaand Ebonyi) 

Table 4.20: Analysis of Variance (ANOVA) of the perceived effects of effective  

  relationship of the actors in the oil palm innovation system by farmers  

 in the 3 States of Southeast Nigeria (Imo, Abia and Ebonyi) 

 Sum of 

Squares 

DF Mean 

Square 

F-cal F-tab Sig. Decision 

        

Between Groups 10.912 10 12.75 2.96 2.42 0.301 Null is 

accepted 

Within Groups 12.210 289 12.11     

  

Total 

 

23.122 

 

 299 

 

    24.86 

    

Source: Field Survey Data, 2015 
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Result in Table 4.20 shows thetest of Analysis of Variance carried out to ascertain whether 

the farmers in the three States of the Southeast vary in their perception of the effects of effective 

relationship among the actors of the oil palm innovation system. The test produced an F-value of 

2.961 which was greater than the tabulated (F–tab = 2.42) and a significant value of 0.301 which 

was greater than 0.05 significant benchmark (P< 0.05). Hence, the hypothesis which stated that 

farmers in the 3 selected South-east States did not differ in their perceived effects of effective 

relationship of actors of the oil palm innovation system is therefore accepted. This result suggests 

that the situation of oil palm farmer/actors (that is, strength, weaknesses and challenges) were 

similar across the selected States. This outcome confirms the finding of Ndon (2006) which 

revealed that the Southeast States have virtually uniform productive distribution. Implicitly, 

replication of intervention programme prepared for one of the States is easy. It could therefore be 

concluded by this result that farmers in the oil palm sub-sector in South-east Nigeria have needs 

that are similar.   

4.10.3:  Hypothesis 3: There are no significant differences in the perceived roles of 

  actors in oil palm innovation system by farmers in the 3 selected States  

  of South-east Nigeria (Imo, Abia and Ebonyi) 

Table 4.21:  Analysis of Variance (ANOVA) of the perceived roles of actors in oil palm 

   innovation system in the 3 selected States of South-east Nigeria (Imo, Abia 

  and Ebonyi) 

 Sum of 

Squares 

DF Mean 

Square 

F-cal F-tab Sig. Decision 

        

Between Groups 10.912 25 12.75 1.99 2.05 0.006 Null is 

rejected 

Within Groups 12.210 273 12.11     

 

Total 

 

23.122 

 

  298 

 

    24.86 

    

Source: Field Survey Data, 2015 
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Result in Table 4.22 shows the test of Analysis of Variance carried out to ascertain 

whether the oil palm farmers differed in their perceived roles of actors in oil palm innovation 

system in the three States of the South-east, Nigeria. The test produced an F-value of 1.99 which 

was less than the tabulated F–value of 2.05 and a significant value of 0.006 which was less than 

0.05 significant value benchmark (P<0.05). Hence, the hypothesis which states that there are no 

significant differences in farmers’ perceived roles of the actorsofoil palm innovation system in the 

3 selected South-east States is therefore rejected. This implied that the actors engaged in different 

activities towards generating improved practices and technologies for greater productivity. The 

difference on one part could likely be a factor of poor coordination of actors’ activities across the 

3 states in the geopolitical zone resulting in the role variation. On the other part, the variation 

could be sequel to the peculiarities of actors in the three locations. Adding weight to this, 

Nwachukwu (2013) noted that the activities and roles of component elements of an innovation 

system determine the result achieved at the end of the day. Proper coordination according to him, 

ensures better management and performance of clear-cut duties and thus promotes efficiency.    
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 CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1 Summary 

 Strengthening the oil palm innovation system for greater productivity requires that the key 

actors are identified and analyzed. This will precipitate areas of strength where consolidation is 

pertinent and weak areas in urgent need of improvement. Thus, the study was carried out to 

analyzefarmers’ perception of oil palm innovation system in South-east Nigeria. The specific 

objectives included to describe the socio-economic characteristics of farmers in the innovation 

system, identify key actors in oil palm innovation system; examine farmers’ perceived roles of the 

actors; describe the perceived level of linkages that exist between and among the key actors; 

investigate the adoption level of various oil palm innovations; determine the information sources 

available in oil palm production; and ascertain the perceived constraints to oil palm innovation 

system.        

Data for the study were collected using a set of structured questionnaires from 300 oil 

palm farmers selected through multistage sampling techniques. Descriptive and inferential 

statistical tools like frequency count, percentages, means, standard deviation, Ordinary Least 

Square multiple regression model (OLS) and Analysis of variance (ANOVA) were used in 

analyzing the data.           

 Results of the socio-economic characteristics revealed that 62.0 percent of the farmers 

were male, with an average age of 47, 95 percent of the farmers were married with an average 

household size of 5 persons. A total of 91.7 percent were educated while 65.7 percentdid not 

belongto any farmers’ organizations. Farming was the major occupation (42%), while an average 

farmers owned 3.0 hectares of farm size. The average monthly income of the farmers was 

N35,470 while the average years of farming experience of the farmers was  14 years Consumers 
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of oil palm were perceived to dominate (80%) among the actors of the innovation system, while 

NGOs were found as the least (3.3%) involved. Technology generation was the most perceived 

role (  = 4.4) by the actors in the innovation system. The actors collaborated in deciding priority 

areas of research,newspaper was ranked as the most effective information channel among the 

farmers. The most perceived effect of effective relationship of the actors was in generating 

employment (  = 4.1). Unavailability of inputs (   = 4.0) was perceived by the farmers as the 

most constraining factors to the innovation system.       

 The socio-economic characteristics of the farmers (variable) had significant relationship 

(R2 = 0.65) with the level of adoption of the oil palm production technologies.The farmers in the 

3 states did not differ in their perception of the effects of effective relationship among actors in 

the oil palm innovation system (F-cal = 2.961; F-tab =2.42, P = 0.30 > 0.05). 

Thefarmers’perceived roles of actors in oil palm innovation system in the three states differed 

significantly (F-cal = 1.99; F-tab = 2.05, P = 0.006 < 0.05). 

5.2 Conclusion          

 The improvement of the oil palm sub-sector towards increasing productivity and food 

derives from the analysis of the actors of the innovation system. These actors of the innovation 

system are dominated by consumers of oil palm information and technologies. The research 

component of the innovation system was most active amongst the actors performing its statutory 

role of generating technology. The actors collaborated in deciding on the needed areas of 

innovation generation. Newspaper was the most widely used information source for the farmers in 

receiving updates and messages on oil palm in the study area. Effective relationship among the 

actors was perceived to affect the livelihood activities of the farmers most through employment 

generation. However, unavailability of inputs to the farmers constituted the greatest challenge to 

oil palm production in the study area. The level of adoption of oil palm production 

technologieswas affected by the socio-economic attributes of the farmers. The oil palm innovation 
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system promoted productivity of the farmers through increased yield, income, employment 

opportunities, information sharing, production of improved varieties, value addition, etc. as 

expressed by the perception of farmers in the three States.Also, the actors such as the research 

institutes, extension agencies, university/higher institutions, NGOs and input suppliers in the oil 

palm innovation systemperform similar role towards increasing oil palm productivityin the three 

states studied. 

5.3 RECOMMENDATIONS 

Based on the findings of the study it was therefore recommended that: 

1. Marketing information system should be made an integral component of extension service 

delivery; available opportunities for marketing of the produce, pricing, market 

organization, quality control, etc. for improved production and productivity of the farmers 

2. Oil palm technologies should be developed in line with identified attributes considered 

appropriate by the farmers – affordable, useful, accessible, simple and credible 

3. Oil palm technology generation should integrate the farmers; their needs, problems, 

interests and abilities should be considered for increased adoption and production  

4. The prevalent land tenure system which has been prohibitive to commercial agriculture 

and oil palm production specifically should be reviewed by government for increased 

access to land by farmers who are interested in investment in oil palm production. 

5. Information distribution channels in oil palm production should involve the use of 

multiple media; print and electronic to ensure adequate coverage and opportunities to the 

clientele  

6. Farmers should be encouraged and assisted through the Agricultural Development 

Programmeof the States to engage in co-operative farming and resource management to 

ensure the economy of scale in oil palm production 
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7. The identified socio-economic characteristics of sex, age, household size, primary 

occupation, membership of social organization and monthly income that determine 

adoption of oil palm production technologies should guide and guard intervention and 

advocacy projects.      

5.4  Contributions to Knowledge  

Madukwe (2011) posited that knowledge (technology), interactions, cooperation, institutions are 

key elements in an innovation system and forms the basis of assessing same. This study was 

undertaken due to the lacuna in knowledge offarmers perception of the oil palm innovation 

system in South-east, Nigeria with a view to determining their appropriateness; it was embarked 

upon to understand the farmers’ perception of the level of cooperation between and among actors 

of oil palm innovation system, assess the role of various institutions in the innovation system and 

determine the adoption of oil palm technologies. At the end of the work the following new 

knowledge emerged: 

1. Oil palm farmers studied in the study area are yet to adopt effective pests and disease 

control measures as expressed in their non-adoption of control for oil palm diseases like 

Freckle disease, Vascular disease, Ganoderma disease, Dry basal rot disease, crown 

disease,yellow patch disease. This is probably responsible for the dominance of diseased 

oil palm trees in the study area and the resultant decline in yield.   \ 

2. The actors in the oil palm innovation system do not interact effectively in terms of sharing 

information and in perceiving one another as being important in the innovation system. 

This is not unconnected with the poor interaction and coordination of research activities 

among Universities, organizations, scientists, government agencies, farmers and research. 

3. Oil palm production technologies must be affordable, useful, accessible, simple and 

credible to motivate adoption. 
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4. Marketing information system should be made an integral component of extension service 

delivery 

5. Socio-economic features of the farmers should guide and guard intervention and advocacy 

in oil palm production.   
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FEDERAL UNIVERSITY OF TECHNOLOGY OWERRI     

Department of Agricultural Extension 

QUESTIONNAIRE ON THE ANALYSIS OF INNOVATION SYSTEM IN OIL PALM 

PRODUCTION IN SOUTH EAST, NIGERIA 

STATE:…………………………………………………………………………………………………………. 

AGRIC ZONE…………………………………………………………………………………………………. 

A. PERSONAL AND SOCIO-ECONOMIC CHARACTERISTICS     

 Sex: Male   Female  

 Age……………………………………………………………………………………… 

 Marital Status:  single  Married     

 Household Size……………………………………………………………………                         

 Educational Level: No Formal Education         Primary Sch. Attempted  

 Completed Primary Sch.     Secondary Sch. Attempted          Completed Sec. Sch.  

  Attempted higher education      Completed Higher Education  

Do you belong to any farmers’Organization?YesNo 

What is your major occupation?  

Farming  Trading    civil service          Artisan 

 Others specify……………………………………………….. 

What is your farm size in hectares?              

  …………………………………………………………………………………………..  

What is your average monthly income from oil palm production (in naira)?  

 …………………………………………………………………………………………… 

How long have you been into oil palm production? 

................................................................................................ 
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B. ADOPTION LEVEL OF OIL PALM INNOVATION    

Which of the following oil palm innovation practices have you been introduced to?  

             Oil Palm Innovation Tick 

a. Improved seedlings  

b. Improved farm practices  

c. Good processing method  

d. Pest and disease control and 

mgt. 

 

e. Improved harvesting and 

marketing  

 

Where are you in the stages of adoption of oil palm production technologies?  

 

        Oil Palm Innovations 

                              LEVELS 

Awareness Interest Evaluation Trial Adoption 

h. Improved seedlings of Nigrescens, 

Virescens, Alberscens 

     

i. 9 metres triangular line spacing      

j. Use of ring weeding, pruning, 

herbicides   

     

k. Use of vegetative mulching, 

polythene film  
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l. Freckle, Vascular, Ganoderma, dry 

basal rot, yellow patch diseases 

control   

     

m. Use of Urea, SSP, MOP, 

Magnesium Sulphate, Sulphate of 

Ammonia fertilizers  

     

n. Harvesting using Chisel, harvesting 

pole, climbing rope, ladder 

     

Others specify…………………………………………………………………………………………………………… 

C.  INNOVATION ATTRIBUTES 

 What encouraged you in adopting oil palm innovations? 

 

        Oil Palm Innovations Affordability  Accessibility  Usefulness Credibility  Simplicity  Applicability 

1. Improved seedlings of 

Nigrescens, Virescens, 

Alberscens 

      

2. 9 metres triangular line 

spacing 

      

3. Use of ring weeding, 

pruning, herbicides   
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4. Use of vegetative mulching, 

polythene film  

      

5. Freckle, Vascular, 

Ganoderma, dry basal rot, 

yellow patch diseases 

control   

      

6. Use of Urea, SSP, MOP, 

Magnesium Sulphate, 

Sulphate of Ammonia 

fertilizers  

      

7. Harvesting using Chisel, 

harvesting pole, climbing 

rope, ladder 

      

D. INFORMATION SOURCES 

How do you get information oil palm innovation? 

Information Sources  Very 

effective 

Moderately 

Effective 

effective 

Radio    

Television     

Newspaper    

Magazines    
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Internet     

Friends    

Extension     

Ministry of Agriculture    

Research Institute    

Farmer groups    

Social organizations    

 

      Areas of effectiveness  Strongly 

Agreed 

Agree Undecided Disagree Strongly 

Disagree 

13. Production of improved varieties       

14. Collaborative research       

15. Collaborative funding       

16. Information sharing        

17. Value addition       

18. Increased yield      

19. Increased income        

20. Increased hecterage under 

cultivation  

     

21. Better stakeholders organization       

22. Quality research result      

23. Employment generation       

24. Reduced problem       
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E. EFFECTIVENESS OF THE OIL PALM INNOVATION SYSTEM 

How effective do you perceive the oil palm innovation system? 

H. CONSTRAINTS        Indicate your 

level of agreement the following under listed constraints to the adoption of oil palm 

innovations? 

           CONSTRAINTS Strongly 

   Agree   

Agree   Undecided   Disagree Strongly 

Disagree 

1. Inadequate extension services       

2. Poor quality of technologies      

3. Poor involvement of farmers in 

designing technologies 

     

4. Inadequate finance base      

5. Land tenure      

6. High cost of technologies        

7. Unavailability of inputs      

8. Poor marketing information 

system 

     

Others specify……………………………………………………………………………………………………………. 
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