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ABSTRACT 
This study was designed to analyze the determinants of level of adoption of improved production 
technologies by smallholder fish farmers in Rivers State, Nigeria. Purposive and random 
sampling techniques were used to select 120 fish farmers for the study. Data were collected 
through the administration of questionnaire. Data collected were analyzed using qualitative and 
quantitative measures. The determinants of adoption level of improved fish production 
technologies were analyzed using the Tobit regression analysis. The results showed that the key 
variables that positively influenced the adoption level of improved fish production technologies were 
marital status, educational level, farming experience, access to credit, and membership of cooperative 
societies. The study recommended that farmers should join cooperatives because of the immense benefits 
that the organizations provide for their members. 
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INTRODUCTION 
According to Ekelemu, (2012) aquaculture can be defined as the rational rearing of fish in an 
enclosure and fairly shallow body of water, where all its life processes can be controlled. 
Aquaculture as generally practice in Africa is in a small scale, simple, low input and fresh water 
pond culture, this economic activity hardly producing enough to cater for the ever increasing 
demand for fish product. The continent produces very little, accounting for only about 0.5% of 
the world aquaculture output. About 80% of this was produced by just two countries namely: 
Nigeria (Tilapia, carp and catfish) and Egypt (Tilapia, crap and Mullet) (Sverdrup-Jensen), 2000; 
FAO, (Food and Agriculture Organization, 2011). Commercial fisheries can contribute to food 
security directly by producing fish in large quantities for food and also indirectly generating 
employment, income for the purchase of food and acting as a source of foreign exchange. FDF, 
Federal Department of Fisheries (2005 and 2008) reported that Nigeria is the largest single 
consumer of fish and fish products in Africa despite the abundance of fisheries resources. FAO 
(2004) noted that Nigeria has the resource capacity (12million ha land and water) to produce 
2.4million metric tons (MMT) of fish every year but yet the country is a large importer of about 
648,000MT of fish annually while domestic fish production is estimated at only 496,000MT. 
 

 
In the efforts to encourage culture fisheries in Nigeria, the fishery research institutions have 
developed and distributed various fishery production technologies some of which are integrated 
fish farming, pH test, water management, floating feed, flow through system, stocking density, 
race-way, induced breeding, water re-circulating system, transportation of fingerlings. The 
adoption of these technologies is assumed to increase fish production, improve self-sufficiency 
in fish production and contribution of fish to national food security (Agbamu & Orhorhoro, 
2007). 
Adoption is the mental process an individual passes through from first hearing about an 
innovation to final adoption (Roger, 2003). Technology is the transfer movement of technical 
knowledge, ideas, services, inventions and products from the origin of their development to 
where they can be put into use (Alarima , Kolawale, Sodiya, Oladele, Masunaga & Wakatsuki, 
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2011).Technology is the transfer development of specialized learning, thoughts, administrations, 
creations and items from the starting point of their improvement to where they can be put into 
utilization (Alarima et al., 2011). On the other hand, technology adoption is the implementation 
of product of extension (Roger, 2003).  
 
The importance of farmers’ adoption of new agricultural technology has long been of interest to 
agricultural economists and extension agents. Several parameters have been identified as 
influencing the adoption behaviour of farmers from qualitative and quantitative models for the 
exploration of the subject. Social scientists have it that factors like demographic variables, 
technology characteristics, information sources, knowledge, awareness, attitude and group 
influence affect adoption behaviour (Oladele, 2005). Agricultural innovation selection in Nigeria 
propose that components, for example, financial qualities of farmers, access to credit and 
information from extension influence adoption rate of new agricultural technology among 
farmers (Ayinde, Adewumi,  Olatunji,  and Babalola  2010; Idrisa, Shehu & Ngamdu,  2012).In 
the case of educational level of farmers, farming experience, farm size access to extension agents 
and access to credit, Ayinde et al., (2010) has it that they have significant and positive influence 
on adoption while Kudi, Bolaji, Akinola and Nasa (2011) has it that farmers' awareness has 
considerable influence on the rate of adoption of agricultural innovation determinants of food 
security in fish farming. 
 
There is high incidence of hunger, malnutrition and poverty in Nigeria with about 86% of the 
country's population earning less than two U.S dollars per day (World Bank, 2009). According to 
Otaha (2013)cases of malnutrition and under nutrition are growing by the day such that the food 
intake requirements of majority of Nigerians have fallen far below the international standard. 
The search for adequate and accessible food supply in view of the ever increasing population in 
Nigeria has also been a serious concern for successive governments. Despite the formulation of 
policies and the execution of programmes and projects aimed at alleviating this anomaly the 
situation keeps getting worse.Nigeria with a population of approximately140.7million and 3.2% 
annual growth rate (National Population Commission, 2006) is the most populated country in 
Africa. FAO (2004) argues that Nigeria has the resource capacity including land and water to 
produce 2.4 million metric tonnes of fish every year and yet imports 648,000 metric tonnes of 
fish annually. Furthermore, crude traditional technology being used by the fishermen limits the 
quantity of fish being produced. Another challenge of fish production in Nigeria according to 
FAO (2008) is the hiatus in technology transfer with fishermen being left to fend for themselves 
with inherited, unwritten technology. The objective of the study was to estimate the determinants 
of levels adoption among the fish farmers in the study area.  
  
METHODOLOGY 
The population of this study comprised of all fish farmers in Rivers State who practise 
aquaculture using fish ponds. The sampling frame consisted of a list of fish farmers in the State 
obtained from the State office of the National Fadama Development Project. Multi-stage 
sampling procedure and purposive sampling technique were adopted in the selection of fish 
farmers. In the first stage, two agricultural zones with high concentration of fish farmers were 
purposively selected from the three agricultural zones in the State. Secondly, three Local 
Government Areas also with high concentration of fish farmers were purposively selected from 
each of the two agricultural zones, giving a total of six Local Government Areas for the study. At 
the third stage, two communities were selected from each Local Government Area using simple 
random sampling to give a total of twelve communities for the study. Finally, with assistance of 
extension agents, ten fish farmers who had adopted some fish production technologies were 
randomly selected from each community to give a total of 120 farmers. 
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Primarily, cross sectional data were used for the study. Data were collected using structured 
questionnaires which was administered personally by the researcher and other trained 
enumerators on the small-holder fish farmers. At the contact with the respondent, efforts were 
made to determine and record information from them. The researcher monitored these activities 
closely by paying scheduled and unscheduled visits to the fish farmers and the enumerators. The 
research instruments found useful at the end of the fieldwork were used for the analysis. 
Information collected include those on the socio-economic characteristics of the respondents 
including age, sex, marital status, educational level, household size, pond size, farming 
experience, access to credit, number of extension visits, household expenditure, output etc. 
Information on the number of technologies available and adopted were also gathered. 
 

A Tobit regression model was used to estimate the determinants of level of adoption among fish 
farmers in the study areas. Since the level of adoption cannot be negative (the threshold is zero), 
the dependent variable can be written using an index function approach as; 
 

I*i = βTX + εi        …….  1 
Yi = 0 if I*i< T        …….  2 
Yi = 1 if I*i> T        …….  3 
 
Where in equation 2 to 3, Yi, represents a limited dependent variable, which simultaneously 
measures probability of adoption. I*I is an underlying latent variable that indexes level of 
adoption. T is an observed threshold level, X is the vector of independent variables affecting 
probability of adoption, βT is a vector of parameters estimated, and εi is the error term. If the non-
observed value of I*I is greater than T, the observed variable T becomes a continuous function of 
the independent variables, and 0 otherwise.  
 
The Log likelihood function is given as: 
Y= f(X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11) ……………… 4 
Where ; 
Y= Level of Adoption ( %) 
X1 = Gender (Dummy ;Male =1, Female =0) 
X2 = Marital statue (Dummy; Married =1, Others = 0) 
X3 = Age (years) 
X4 = Educational level (number of years spent in school) 
X5 = Household size (number of persons in the household) 
X6= Farm size (Number of fish stocked) 
X7 = Fish farming experience (years) 
X8 = Access to credit (a ratio of the amount of credit accessed divided by total  amount applied 
for) 
X9 = Membership of Cooperative (Dummy ;Member =1 Non-member =0) 
X10 =Number of extension visits (Number of contacts per annum) 
X11 = Income (Naira) 
 
RESULTS AND DISCUSSION 
 

Determinants of level of adoption of improved fish technologies by farmers  
 

The result in Table 1 shows the Tobit regression estimates of the determinants of adoption of 
improved fish production technologies by farmers.  
Table 1: Tobit results of determinants of adoption of improved fish production technologies. 
Variable Coefficient Standard error z-value 
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Constant(b0) 0.575 0.107 5.40*** 
Gender(X1) -0.0155 0.443 -0.35 
Marital Status(X2) 0.057 0.022 2.64** 
Age(X3) -0.003 0.001 -2.78** 
Education(X4) 0.001 0.0004 2.76** 
Household Size(X5) 0.011 0.008 1.47 
Number of fish stocked(X6) -5.83e08 1.36e07 -0.42 
Fish Farming Experience(X7) 0.0081 0.002 3.47*** 

Credit Access(X8) 0.016 0.004 3.81*** 
Mem. of coop(X9)  0.077 0.026 2.95** 
Number of ext visits(X10) -0.043 0.050 -0.86 
Income(X11) -0.003 0.008 -0.39 
Chi2 28.59***   
Pseud R2 0.512   
Log Likelihood 42.211   
Source: field data, 2016 ** and *** are significant at 5% and 1% levels respectively. 
 

The result shows a Chi2 value of 28.59 which was significant at 1% level indicating goodness of 
fit of the Tobit regression line.The co-efficient of marital status was positive and significant at 
five percent level. This implies that marriage increases the probability of the fish farmers 
adopting more fish production technologies. This may be attributed to the level of stability and 
responsibility that marriage confers on an individual. This result corroborates with the findings 
of Olaoye & Oloruntoba, (2010). Also, marriage is largely synonymous with large household 
size and may seem to have the advantage of location availability (Effiong, 2005; Idiong 2005). 
 

The coefficient of age was negative and significant at five percent level. This implies that any 
increase in age will lead to a decrease in intensity and probability of adoption of improved fish 
technologies among the farmers. Age is usually considered to be a primary latent characteristic 
in adoption decisions (Agbamu, 2006). Fish farmers who are younger and more active tend to be 
more risk takers than their age counterparts and may be more inclined to take the risk of adopting 
hitherto unproven technologies on their farms. The older farmers may be risk averse and less 
inclined to adopt technologies which they have not proven  
 

The coefficient of education was positive and significant at five percent level. This implies that 
any increase in education will lead to an increase in probability of adoption of improved fish 
technologies in the study area. Educated farmers are expected to be more responsive to improved 
farming technique (Okoye, Okorji, & Asumugha,2004; Obinne, 1991). Education exposes the 
individual to better use and management of his resources. It also assists in helping the individual 
have and informed opinion about a thing or issue. This is very helpful to these fish farmers and 
will assist them in better managing their fish farming enterprise. 
 

The coefficient of farming experience was positive and highly significant one percent level. This 
implies that any increase in the farming experience will increase the probability of adopting fish 
production technologies. A farmer’s experience can generate or erode confidence. With more 
experience, a farmer can become more or less averse to the risk which is implied in the adoption 
of a new technology. Olaoye (2013), noted that fish farmers with high number of years of 
experience should have good skill and better approach to fish farming business. 
 

The coefficient of access to credit was also positive and highly significant at one percent level. 
This implies that any farmer with credit access had increase probability and intensity of adoption 
of improved fish technologies. Matiya, Wakabayasi, Ng’ong’lola and Takenouchi (2005) 
reported similar relationship between access to credit and level of adoption of fish technologies. 
Access to credit increases the farmer’s capacity to acquire inputs, equipment and gear 
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accompanying a new fish farming technique which ordinarily he would not have been able to 
acquire.The decision to adopt is often an investment decision. Caswell, Fuglie, Ingram Jans  and 
Kascak  (2001) noted that this decision presents a shift in farmers’ investment options. 
Therefore, adoption can be expected to be dependent on cost of a technology and on whether 
farmers possess the required resources. Technologies that are capital-intensive are only 
affordable by rich farmers (Osta and Morehart, 1999), hence the adoption of such technologies is 
limited to farmers who have the wealth (Khanna, 2001). In addition, changes that cost little are 
adopted more quickly than those requiring large expenditures, hence both extent and rate of 
adoption may be dependent on the cost of a technology. Economic theory suggests that a 
reduction in price of a good or service can result in more of it being demanded for consumption. 
 

The coefficient of membership of cooperative society was positive and significant at 5%level. 
This implies that farmers who belong to cooperative societies are more likely to adopt improved 
fish technologies. Acquisition of information about a new technology through farmer groups 
demystifies it and makes it more available to farmers. Information reduces the uncertainty about 
a technology’s performance and may change individual’s assessment from purely subjective to 
objective over time (Caswell et al., 2001). This result reinforces the very important role 
cooperative societies play in ensuring increased output and income among farmers. 
 

CONCLUSION 
The study concludes that marital status, age, education, fish farming experience, access to credit 
and membership of cooperative society influenced the adoption of fish production technologies 
in the study area.  
 

RECOMMENDATIONS 
Recommendation based on the study recommends that fish farmers should be encouraged to 
belong to cooperative societies. This will confer on the immense benefits that such organizations 
provide for their members.  
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