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ABSTRACT: The study assessed the adoption of some technologies in cocoa production among cocoa
farmers in Ifedore Local Government Area of Ondo State. Multistage random sampling technique was
used in the selection of 80 respondents for the study. Pre-tested and validated structured interview
schedule was used to solicit information. Frequencies, percentages, charts, chi-square, PPMC and
Logit regression were used to analyse data from the study. The study revealed that the control of
capsids with insecticides was the most adopted technology while the use of fermentation box was the
least adopted. The study also revealed a significant relationship between source of information on
farming, gender, primary occupation and education level of cocoa farmers and adoption of technologies
with χ2 of 16.30, 3.81, 8.65 and 13.05 respectively with p<0.05. The logit regression result showed that
age, household size, educational status and extension visit influenced adoption extension visitation
to farmers with β-value of 0.515 and (t= 5.73, p=0.001) had the most significant influence on adoption
of technologies. It was recommended that young farmers should be encouraged into farming due to
potentials of adopting new technologies and that extension visit to farmers should be increased as it
was found to be an important factor in the adoption of technologies.
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INTRODUCTION
Cocoa (Theobroma cacao) has historically been a
key economic crop and a major source of export
earnings in Nigeria with national average yields ranging
from 263-478 kg/ha (STCP/IITA, 2009). Nigeria has
the potential to produce over 300,000 tons of cocoa
beans per year, but production only amounted to
145,000 tons (Nigeria Agriculture Statistics, 2014).
The sector began to experience a decline due to a
general neglect of the agricultural occasioned by the
oil boom of 1970s. Consequently, cocoa farmers
abandoned their farms and migrated to other urban
areas for greener pastures (Igbokwe, 1983). This
behaviour adversely affected cocoa industry; in the
area of yield, marketing and price (Vos and Krauus,
2004). Hence, most cocoa plantations in Nigeria is
characterized by the presence of old cocoa trees
having very low yield (Ojo, 2005). In Africa, growth
in the cocoa sector has been achieved by increasing
the area cultivated rather than by improving yield
(Nkamleu, Nyameck, and Gockwski, 2010). In
Nigeria, cocoa production has reached its maximum
level in terms of output or yield but has not reached
the required export level, this is because the rate of

growth in cocoa production has stagnated and failed
to keep pace with the growth in technological
development of other West and Central African
countries (Nkamleu and Blaise, 2004).  In response
to this, government found it imperative to search for
ways by which agricultural productivity could be
improved, this led to the establishment of some
institutions and the formulation of programmes such
as; the National Seed Service (NSS), National
Accelerated Food Production Programme (NAFPP)
and Agricultural Development Project (ADP). The
main objective, among others of these programmes,
revolves around development, adoption and
dissemination of improved technologies in farming
practices. Cocoa productivity levels can be enhanced
either by improving technical efficiency or by
improving technological application, it is left for
agricultural policy makers whether to pursue a
strategy directed towards technological change
(bringing new technologies) or a strategy towards
efficiency (improving the use of existing technologies)
(Nkamleu, 2004). However, Foster and Rosenzweig
(2010), suggests that the best way to help developing
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countries improved their agricultural production is
through agricultural technology diffusion and
adoption. To this end, Cocoa Research Institute of
Nigeria (CRIN) developed various rehabilitation
technologies for the purpose of regenerating old cocoa
trees on cocoa plantation in Nigeria. According to
Laryea (1981), cocoa technology is regarded as the
total stock of knowledge including traditional skills
needed for cocoa production, processing and
marketing. Improved technologies are the various new
“technical know-how” for the promotion and
development of agriculture. It alters the structure of
agricultural production process by acting as a sure
value for changing physical and value productivity
of farm resources (Oluyole and Lawal, 2010). Some
of these improved technologies are the use of tractors,
application of fertilizers and insecticides, adoption
of improved spacing, treatment of seed before
planting, improved storage techniques, good
agricultural practice and a host of others (Oluyole,
2005). There is a need to adopt proven agricultural
technologies so as to increase productivity and
thereby improving the living condition of the rural

populace. Ajayi, Franzel, Kuntashula and Kwesiga
(2003), affirmed that in developing countries,
improving the livelihoods of rural farm households
via agricultural productivity would remain a mere
wish if agricultural technology adoption rate is low.
Additionally, in Nigeria, Uaiene, (2009), have
acclaimed that production and productivity would
likely slow down and rural poverty would prevail,
if there is a lack of adoption of improved technology
by farmers.  In the light of the foregoing, this study
was designed to evaluate the level of adoption of
some cocoa technologies among farmers in Ifedore
Local Government Area of Ondo State. Specifically,
it ascertained the socio-economic and farming
characteristics of the respondents, identified the
improved cocoa technologies available in the study
area and identified factors that influenced adoption
of cocoa technologies among the respondents.
Hypothesis was tested to determine whether a
significant relationship exists between the socio-
economic characteristics of the respondents and their
adoption of improved technologies.

RESEARCH  METHODOLOGY

Study Location
The study was conducted in Ifedore Local
Government Area (LGA) of Ondo State, Nigeria. The
LGA comprises of many villages with the headquarter
at Igbara-Oke. It has an area of 295 km² and a
population of 176,327 at the 2006 census. It is located
in the rain forest belt with the climatic condition
characterized by two distinct seasons. The rainy
season is from April to October and the dry season
is between November to March. Geographically, the
state is located in the South-Western Nigeria between
longitude 40 31 and 60 East of the Greenwich meridian
and latitude 50 451 and 80 150 North of the equator.
The main cash crops are cocoa, oil palm, timber,
rubbers, kolanut, and cashew. The arable crops are
cassava, yam, maize, sugarcane.

Sampling Technique
Multistage random sampling technique was
employed in the selection of the respondents
(farmers) for this study. Firstly, Ondo State was
selected because of its high records in cocoa
production. Ifedore LGA was purposively selected
in the states for its low production in cocoa compared
to others LGAs in the state. Ilara-mokin, Ijare, Ibule
and Ipogun communities were selected because of
the appreciable number of cocoa farmers found there
in relation to other comminutes in the LGA. A
standardized structured questionnaire was used to
gather field data through personal interviews from

eighty cocoa farmers using simple random sampling
technique in ratio; 30, 22, 16 and 12. Information
solicited on socio-economic and farming
characteristics included; age (years), sex, level of
educational, religion, household size, age of cocoa
plantation (years), farming experience (years), other
crops planted and source of finance. A list of improved
technologies was provided from which the farmers
were asked to identify the ones used.

Statistical Analysis
Descriptive and inferential analyses were used for
the analysis of the study. Descriptive analysis
involves the use of frequency distribution, tables,
charts, percentages and mean, while inferential
statistics used were Chi-square, Pearson Product
Moment Correlation (PPMC). Logistic Regression
Model was used to identify the factors influencing
adoption of improved technologies. The model is
generally expressed as:

Logit Y = [ /1- ] α+ β
1
X

1 
+ β

2
X

2 
+

…………
 βnXn + e

Logit Y = 1, if the farmers adopted the improved
technologies introduced to them.
Logit Y = 0, if the farmers did not adopted the
improved technologies introduced to them
X

1
 = Age of respondents (years)

X
2
 = Family size (numbers)

X
3
 = Educational Level (years spent in school)

X
4
 = Extension visitation (number of times)
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X
5
= Farm size (hectares)

X
6
= Farming experience (years)

α   =Y intercept,
β  = regression coefficient,

 = probability of the outcome of event =e α+ βx/1 + e α+

βx, and e = the base of the system of natural logarithm
and it is equal to 2.71828.

RESULTS AND DISCUSSION

Personal Characteristics of Cocoa Farmers
Table 1 reveals that almost half (41.2%) of the cocoa
farmers were above 56 years old, while only 13.8
percent were below 35 years old. The youngest
among the respondents was 26 years old, while the
respondents’ mean age was 50.5 years. Thus, the
farmers were old and may not be active in coping
with the needed farm labour for cocoa production
activities. The less agile and aged cocoa labour force
portends negative impact on adoption of the
technologies. This finding corroborates that of
Adeogun, Olawoye, and Akinbile (2010) and Aneani,
Anchirinah, Owusu-Ansab, and Asamoah (2012).
Most (70.0%) of the respondents in the study area
were males while 30.0% were females, this implies
that men were predominant in cocoa production.
However, the study confirms that there are females
cocoa farmers, which is in line with World cocoa
Foundation 2014, that wives of cocoa farmers played
important roles in 12 out of the 19 key predominant
cocoa production activities. Table 1, further reveals
that 30.0% of the respondents had no formal
education, 6.2% and 28.8% had adult and primary
schools education respectively and only 13.8% had
tertiary school education, this implies that cocoa
farmers in the study area had low education status.
The low level of literacy is responsible for the low
rate of cocoa technology adoption, which is in
agreement with Adeogun et al., (2010) observation.
It was observed that 93% of the farmers were
Christians,  while about 7% were Muslims,
Christianity therefore predominated the study area.
The study revealed that majority (84.4%) of the
respondents belonged to different social
organizations which is generally acceptable and
considered an important factor that enhances farmers’
adoption of new practices. According to Yahaya and
Omokhaye (2001), the social participation of cocoa
farmers through their involvement in farmers’ co-
operatives will enhance diffusion of information
among farmers. Also their involvement in social
organisations will enhance their access to government
assistance in form of loan and other inputs. As
revealed on Table 1, majority (51.2 %) of the cocoa
farmers have a household size of six to ten people,
while the mean household size was six people. This
implies that the farmers had a fairly large household
which could probably serve as a ready source of
farm labour. The study further reveals that majority

(78.8%) of the respondents were full time farmers
who had farming as their primary occupation. Other
occupations engaged in by the respondents included
civil service (13.7%), and hunting (5%). This is
indicates that most farmers are full time farmers and
it is expected to enable the farmers have more time
for their cocoa farm and hence greater productivity.

Farming Characteristics of Farmers
The findings on Table 2 reveals that almost half
(45.0%) of the respondents had cocoa farm size
ranging between 2 - 4 hectares, while only 12.5% had
above 4 hectares of cocoa farm size, while the mean
cocoa farms size was 2.4 hectares which implies a
small cocoa farm size. This could have a negative
turn on adoption as returns on investment will be
small going by economies of scale. This is in line with
Gocowksi and Oduwole (2000) that farmers in Nigeria
operated small cocoa farm size. Furthermore, Table 2
reveals that almost half (47.2%) of the respondents
had farming experience of 11 to 20 years, while only
18.8% had farming experience  less than 10 years.
Their mean farming experience was about 18 years.
This implies a high farming experience and this is
good for their cocoa production, as they would have
been able to build necessary skills in cocoa production,
though this may not make them receptive to cocoa
production technologies that are considered new.
From the results shown on Table 2, many (47.5%) of
the cocoa farms were above 30 years. Only 7.5% had
cocoa farms less than 10 years. This implies an ageing
cocoa farm. This is in line with Adeogun et al (2010)
that confirmed that, across sampled states in Nigeria,
many (49%) of the cocoa trees were already above
30 years old. Most farmers (88.8%) used family
labour for their cocoa farming operations, 56.3% and
30.0% used hired and communal/exchange labour
respectively. This implies availability of family labour
for farming activities. The existence of communal/
exchange labour also signifies good communal living
among respondents. Worthy of note from the Table 2
is the mode of acquisition of cocoa farm. With
multiple responses, majority (70.0%) inherited their
cocoa farm, 27.5% were sharecroppers, and only
21.3% of the respondents established the farm
themselves. This could also explain the oldness of
the cocoa trees as noted earlier. This could result to
low output of cocoa in the study area. Also, with
multiple responses, majority (85.0 %) of the farmers
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Socio-economic Characteristics  Frequency Percent Mean 

Age (Years)    
26-35 11 13.8 37 
36-45 16 20.0  
46-55 20 25.0  
56 and above 33 41.2  
Total 80 100.0  

Sex     
Male 56.0 70.0  
Female 24.0 30.0  
Total 80 100.00  

Household Size    
1-5 30 37.5  
6-10 41 51.2 6 
≥ 11 9 11.3  
Total 80 100.00  

Educational Status    
No Formal Education 24 30.0  
Adult Education 5 6.2  
Primary Education 23 28.8  
Secondary Education 17 21.2  
Tertiary Education  11 13.8  
Total 80 100.00  

Membership of Cooperative    
Yes 81 84.4  
No 15 15.6  
Total 96 100.0  
Primary Occupation     
Farming 63 78.8  
Hunting 4 5.0  
Civil Service 11 13.7  
Others 2 2.5  
Total 80 100.00  

Religion     
Christianity 54 67.5  
Islam 30 37.5  
Traditional  6 7.5  
Total 90 112.5  

 

Table 1: Respondents’ Distribution according to Socio-Economic Characteristics

had the Amazon variety of cocoa on their farm, 35.0%
had traditional Amenlado variety, 12.5% had German
variety and only 10.0% had other varieties. This
implies that most cocoa farms in the study area still
had the old variety and there is the need for
rehabilitation in the cocoa industry.

Valued Sources of Information on Innovation by
Respondents
As shown on Figure 1, valued sources of information,
which refers to the source where the respondents

often received information on innovation included
from radio (33.0%), television (8.0%), extension agent
(13%), other farmer (18%), membership organization
(19%) and internet (2%). The implication is that,
most of the respondents relied on radio sources and
membership organisations in accessing agricultural
information, probably because of its regular
availability, wider coverage and accessibility.
However, very few of the farmers made use of the
internet which might be as a result of the respondents’
level of education. The few could also have gotten

Source: Field Survey, (year)
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Socio-economic Characteristics  Frequency Percent Mean 

Farm Size (hectares)    
< 2 34 42.5 2.4 
2 – 4  36 45.0  
> 4  10 12.5  
Total 80 100.0  
Farming Experience (years)    
≤ 10 years 15 18.8  
11 – 20 years 37 47.2  
> 20 years  28 35.0  
Total 80 101.0  
Age of Cocoa Farm (years)    
≤ 10 6 7.5  
11 – 20  15 18.8  
21 – 30  21 26.3  
> 30 38 47.5  
Total 80 100.0  
Source of Labour*  
Family Labour 71 88.8  
Hired Labour 45 56.3  
Exchange/Communal Labour 24 30.0  
Total 140 100.0  
Mode of Farming    
Full time 63 78.8  
Part time 17 21.2  
Total 80 100.0  
Mode of Cocoa Farm Acquisition*     
Inherited  56 70.0  
Bought 7 8.8  
Established by self 17 21.3  
Lease 10 12.5  
Sharecropping  22 27.5  
Total 112 100.0  
Cocoa Variety on Farm*     
Amelonado 28 35.0  
Amazon 68 85.0  
German 10 12.5  
Others 8 10.0  
Total 114 100.0  

 Source: Field Survey, (year)
* What does the asterik denote?

access to internet from their educated wards and
children. This corroborates with the findings of
Adeogun et al  (2010) that radio and television station
are the organisations providing information mostly
to cocoa farmers in Nigeria. Also, this is in line with
Yahaya and Omokhaye (2001), that membership
organisations is an important avenue for information
dissemination.

Respondents’ Source of Credit
Result from Figure 2 reveals the mostly used source
of finance. About 50.0 percent of the respondents
got their credit from personal savings while 18.8
percent source their credit from financial institution.
It was also noted that 20.0 percent sourced their
credit from money lenders, which could result to a
high cost of production for the cocoa farmers because
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Figure 1: Distribution of Cocoa Farmers’ Most Accessed Source of Information in the Study Area
Source: Field Survey, 2015

 
Figure 2: Distribution of Respondents by their Source of Credit
Source: Field Survey, 2015

of the high interest rate associated with such funding.
Only 1.2% sourced their credit from cooperative
which implies cooperative funding was not readily
available for the farmers for their farming activities.
This study reveals that personal savings is the major
source of credits for cocoa farmers in the study area.
This is in line with  Akinnagbe and Ajayi (2010), that
personal savings constituted the main source of fund
for maintaining cocoa farm.

Extension Agent Visitation to the Farmers
The result on Table 3 shows that 82.0% of the
respondents have been visited at one time or the

other. The visitation of the extent agents is expected
to make them receptive to innovations. The table
further shows that 43.5% of the respondents were
visited by the extension agent on a monthly basis,
34.8% were visited on a yearly basis, while only
8.7% were visited fortnightly. The implication is that
cocoa farmers had good contact with extension agents,
though it could be better. It is also expected that
farmers will adopt technology faster because
extension agent visitation will make the respondents
to have timely information and will also be able to
relate on problems encountered in the cause of use of
such technologies. According to Akinnagbe and Ajayi
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(2010), cocoa farmers contact with extension agents
reflected in their skill acquisition and demonstration
in cocoa production and also in their economic gains.

Improved Cocoa Technologies Adopted by
Respondents
Table 4 reveals the improved cocoa technologies
adopted by the respondents. From the table the use
of cocoa pesticides ranked first followed by the use
of knapsack sprayer and cocoa fungicides
application, though the three had little margin. Use
of fermentation box, coppicing and use of raise
platform for sun-drying ranked the least position.
This implies farmers’ low adoption in the use of
fermentation box in cocoa fermentation and use of
raised platform in sun-drying. This could result in a
low quality of cocoa beans produced by the farmers.
In contrast, Aneani et al (2012), in a study on adoption
of some cocoa technologies in Ghana revealed that
adoption rates for planting hybrid cocoa varieties
and fertilizer application had the highest adoption
rates from the technologies examined.

Test of Hypothesis
There is no significant relationship between socio-
economic characteristics of the cocoa farmers and
adoption of cocoa technologies. In Table 5, the chi-
square result shows that there exists a significant
relationship between extension visit to farmers, source
of information on farming, gender, primary occupation
and education level of cocoa farmers and adoption of
technologies with χ2 of 29.40, 16.30, 3.81, 8.65 and
13.05 respectively. Also the PPMC result on Table 6
shows that, age, family size, farm size have significant
relationship with adoption of cocoa technologies.
However, Tables 5 and 6 reveal that no significant
relationship existed between farmers’ religion, marital
status and farming experience with χ2 of 0.96, 3.58
and r-value of -0.59. This implies that the larger the
farm size, the more likely the farmer is to adopt cocoa
technologies. Also, the more educated a farmer is, the
higher the adoption of technologies. Specifically,
Aneani et al (2012) confirms that being an educated
farmer increases the chances of adopting improved
varieties of cocoa 14.25 times. In line with the
empirical study of Aneani et al (2012), age, educational

Source: Field Survey, 2015. *Multiple Responses

Socio-economic Characteristics  Frequency Percent 

Extension Agent  (EA) Visitation    
Yes 66 82.5 
No 14 17.5 
Frequency of contact with EA   
Fortnight 4 8.7 
Monthly 20 43.5 
Quarterly  6 13.5 
Annually  16 34.8 
Total 80 100.0 

 
Table 4: Distribution of Respondents by Technology Adopted

Source: Field Survey, 2015

Table 3: Distribution of Respondents According to Extension Agent Visitation

Adopted Technology * Frequency  Percentage Ranking 
Replanting 70 87.5 5th 
Coppicing (Prunning) 32 41.6 11th  
Planting of hybrid cocoa varieties 74 92.5 4th 
Control of capsids with insecticides 78 97.5 1st  
Control of black pod disease with fungicides 76 95.0 3rd 
Fertilizer application 69 86.3 6th 
Knapsack sprayer use 77 96.3 2nd  
Raise platform 45 57.5 10th 
Use of fermentation box 22 28.2 12th  
Use of fermentation mat  68 85.5 7th  
Club  46 57.7 9th  
Weed control 67 83.8 8th  
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Variable χ2 Df p-value Decision 
Extension visitation 29.40 1 0.00 S 
Source of information 16.30 6 0.01 S 
Gender 3.81 1 0.05 S 
Primary occupation 8.65 3 0.03 S 
Education level 13.05 4 0.01 S 
Marital status 3.58 4 0.47 NS 
Mode of farming  8.54 2 0.12 NS 
Religion 0.96 2 0.62 NS 

 

Table 5: Relationship between Respondents’ socio-economic characteristics and
adoption of cocoa technologies using Chi-square

Variable  r-value p-value Decision  
Age 0.27 0.02 S 
Family size 0.34 0.00 S 
Farm size 0.30 0.08 S 
Farming Experience -0.59 0.60 NS 

 

Table 6: Relationship between Respondents’ Socio-economic Characteristics
and Adoption of Cocoa Technologies using PPMC

status and gender were significant in the adoption of
some selected cocoa technologies.
The fact that no significant relationship existed
between farming experience of farmers and adoption
is not surprising because it is possible that they have
developed and mastered some skills which might not
be compatible with the new technology.

Factors Influencing Farmers’ Adoption of Cocoa
Technologies
The beta values in Table 7 further revealed that age,
household size, educational status and extension
visitation influenced adoption of improved
technologies. The negative coefficient of age indicated
that the older farmer might not be willing to try new
innovation or take risk. Age had a negative significant
effect on the adoption of improved technology; as
the age of the farmer increases, adoption of improved

technology decreases which implies that as the farmer
gets old, willingness to adopt reduces. The educational
status and household size of the respondents had a
positive significant effect on the level of adoption of
improved technology. As confirmed earlier in the
study, year of experience of the respondents had a
negative significant effect on the adoption of improved
technology as being shown in the Table 7. This implies
that, as the respondent years of experiences increases,
the willingness to adopt the new technology reduces
because of deep addiction to old farming technologies
which will make adoption of improved technology
difficult. The aggregate influence (R2 = 0.81) of the
selected independent variables is high enough because
five out of the six selected variables were significant.
This indicates that the independent variables could
explain 81.0% of the variation in the dependent
variable.

Source: Computation from Field Survey, 2015.
Logit regression result, Pseudo R2 = 0.8111, Prob > chi2 = 0.0000, Number of observation = 80
LR chi2 (5)      =      87.95.
Note: **, means significant at p<0.10, p<0.05, respectively.

Table 7: Factor Influencing Technologies Adoption (Logit Model)
Variables Variable Name Coefficient (β) Standard    

Error 
t-Value Sig 

B0 Constant 3.356 6.701 0.501 0.616 
X1 Age -0.288** 0.127 2.268 0.024 
X2 Household size 0.675** 0.273 2.473 0.013 
X3 Educational status 0.780** 0.285 2.737 0.006 
X4 Extension Visitation 0.515** 0.947 5.738 0.001 
X5 Experience years -0.041 0.074 0.554 0.584 
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CONCLUSION AND RECOMMENDATIONS
The study revealed that majority of the cocoa farmers
were aged, males, married, full time farmers, inherited
their cocoa farms, had low education status and had
long years of farming experience. It was observed
that control of capsids with insecticides was the most
adopted technology while the use of fermentation
box was the least adopted.  The study revealed
empirically that some socio-economic characteristics
such as, education level, extension visitation, farm
size and family size have positive and significant

influence on farmers’ adoption of technologies,
however, age was found to have a negative influence.
The result of both correlation and regression analysis
showed that farming experience was not significant
and negatively influenced adoption of cocoa
technologies. It was therefore, recommended that
extension visits to farmers should be increased and
that young farmers should be encouraged to venture
into cocoa farming while the education level of the
practicing farmers should be improved upon.
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