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Table 1: Years of formal education by Fish famers in Ijumu

Years of formal education
0
6-12
Above 12

Frequency
4
60
36

Source: Computed From Field Survey, 2015
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%
4.0
60.0
36.0

Onuche, Ali & Isaac

The level of input and outputs presented in Table 2 indicate the small holder nature of aquacultural
production in the study area. Table 2 also shows that the fish farmers are generally well educated
but do not have much experience in the venture. The level of education is similar to the finding of
Ekunwe and Emokaro (2009) but far higher than was obtained by Shahid-Ali (2104).
Table 2: Descriptive statistics of key variables in Ijumu local government area

Variable
Output in (kg)
Pond size (cm2)
Fingerlings (number)
Feed (kg)
Labour (man days)
Drugs (expenses in Naira)
Age (years)
Education(years of schooling)
Experience (years)

Mean
2206.4
807.8
2303
1044.4
124.54
1330
52.4
14.28
5.66

Std.Dev.
933.47
348.71
966.43
601.45
62.2
835.33
7.60
3.42
2.040

Minimum
650
225
799
300
31.75
100
34
4
2

Maximum
5000
1575
5000
3400
281
4000
67
24
14

Source: Computed from field survey, 2015
The results presented in Table 3 indicate that the production variable of pond size, fingerlings, feed,
and labour were positively signed. The coefficient for pond size and labour were however
insignificant. The elasticities of fingerlings and feed indicate that 100% increase in fingerling and
feed will yield 60% and 19% increases in output respectively. Total elasticity of production was
found to be 0.88, implying that fish farmers in the area operate in the second stage of production
which exhibits a decreasing return to scale for fish farmers in the area. Explicitly, this implies that a
100% increase in the factors of production will lead to only 88% increase in the total fish output. The
coefficient for drugs (-0.06) is negative. This may be due to the overuse of the variable and indicates
the fish farmers are operating in stage III in the production function as regards the application of
drugs.
Diagnostic parameters of the maximum likelihood estimates presented in Table 3 are appropriately
signed and have the right magnitude needed to conclude that the technical efficiency model is
appropriate in estimating the technical efficiency of the fish farmers in Ijumu area. The calculated LR
statistic of 28.9 is greater than the critical value of 12.59 hence the null hypothesis as regards the
appropriateness of fitting a technical efficiency model is rejected.
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Age was negatively signed and significant. This indicates that technical inefficiency decreases with
age. This agrees with Onuche et al. (2014) and Ekunwe and Emokaro (2009). Age also encourages
farmers to stick to their profession thereby minimizing the amount of time and attention they may
have for other ventures (Osondu, 2014).
The result on education disagrees with the general notion that it increases agricultural efficiency in
agricultural production (Tsue, 2010; Ekunwe and Emokaro, 2009; Opaluwa, 2013; Shahid Ali, 2014;
Onuche et al., 2014; Nosiru et al 2014) but is in tandem with the findings of Iheke and Nwaru, (2015).
It is possible that the highly educated fish farmers combine their ventures with their jobs as civil
servant in which case they may not have enough time to monitor the farm operations. Such a
situation may lead to negligence on the part of the labourers or family members saddled with the
responsibilities for farm operations. It is also possible that adequate attention may also be lacking
due to the fact that fish production may not be the sole source of income for some of the highly
educated operators. Results also revealed that training on fish farming reduces technical
inefficiency in the area. It thus suggests that aquaculture related training might be more responsive
to the goal of efficiency improvement than formal education.
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Table 3: Stochastic frontier estimates for catfish production in Ijumu LGA

Variables
Constant
Pond size
Fingerlings
Feed
Labour
Drugs
Inefficiency Model
Constant
Age
Education
Experience
Training
Variance Parameter
Sigma square
Gamma
Logliklehood Ratio
Mean technical efficiency
Minimum technical efficiency
Maximum technical efficiency

Parameter
β0
β1
β2
β3
β4
β5

Coefficient
1.36
0.11
0.60
0.19
0.04
-0.06

t-ratio
2.42**
0.88
4.26***
2.62**
0.89
-1.85*

δ0
δ1
δ2
δ3
δ4

3.38
1.16
0.99
0.07
-0.18

2.64**
-2.91**
3.09***
0.49
-1.79*

δ2
Γ
28.9
0.88
0.47
0.97

0.069
0.71

4.9***
7.1***

***, **, * = Significant at 1%, 5%, 10%
Source: Computed From Field Survey, 2015
Technical efficiency estimates
The estimated values of the specific firm level technical efficiency as grouped in Table 4 show that
the efficiency of the fish farmers in Ijumu Local government area ranges from 0.47 to 0.97. This
indicates that the least efficient farmer need to increase output by 53% to reach the frontier while the
most efficient fish farmer in the area need to increase his output by only 3%. The mean efficiency
(0.88) shows a generally high level of technical efficiency in the area. The finding is similar to those
found in Ekunwe and Emokaro (2009) who reported a range of 47% -0.971% and average efficiency
of 0.854 for catfish farmers in Kaduna state, but higher than those reported by Ihieke (2015) Ali
(2014) , Ahmad et al. (2005), Ogundari (2008), Kolawole and Ojo (2007), who reported mean
efficiency of 57.8%, 66%, 68%, 75%, 79%, but lower than the estimate by Onuche et al (2013) who
reported a mean of 94% for women cassava farmers in Kogi state. In this study, the average fish
farmer need about 9.3% i.e. [1- 0.88
*100] increase in his total production to be at par with the most
0.97
0.47
technically efficient farmer. The least efficient fish farmer needs 51.6% i.e. [1- 0.97 *100] to attain the
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efficiency level of the most technically efficient fish farmer. In all, for the average fish farmer to attain
the frontier, an average of 12% increase in output is required.
Table 4: Summary of technical efficiency estimates in Ijumu local government area

Class
0.31-0.5
0.51-0.7
0.71-0.9
Above 0.9
Total

Frequency
2
4
38
56
100

%
2.00
4.00
38.00
56.00
100.00

Cum.%
2.0
6.0
44.0
100

Source: Computed From Field Survey, 2015

CONCLUSION AND RECOMMENDATIONS
The fish farmers in Ijumu local government area are educated and have moderate level of farming
experience. The number of fingerling stocked and labour have significant positive effects on the
volume of production but the return to scale suggests that doubling the input will lead to less than
double the output. Technical efficiency estimates for fish farmers in the area averaged 88%,
implying that the farmers are operating at 12% below the isoquant frontier. This means that increase
in output by about 12% may be achieved through better use of the existing input and technology.
Contrary to the volume of literature in support of education as having the ability to decrease
technical efficiency, the study found that level of education increases technical inefficiency. Age and
training were however negatively related to technical efficiency. Thus rather than focus on education
as is with the case of recommendations from majority of literature, attention should be focused on
mentoring relationships and training in Ijumu. Hence, we recommend that in order to achieve
production at the isoquant frontier, younger fish farmers need to interact with older ones.
Improvement in quality and numbers of training opportunity is also canvassed. Adjustment in the
use of production resource to achieve higher efficiency is another area to focus attention. For
instance the use of drugs which is negatively related to output should be reduced.

115

Onuche, Ali & Isaac

REFERENCES
Abolusoro, Ogunjimi and Abulosoro, 2014).Farmers' Perception on the Strategies for
Increasing Tomato Production in Kabba-Bunu Local Government Area of Kogi
State, Nigeria.Agrosearch (2014).14(2):144-153
Adejoh, S.O., Onuche U. and Edoka M.H (2010).Evaluating the Factors Influencing the Adoption of
Selected Soil Management Technology by Yam Farmers Olamaboro LGA of Kogi State,
North Central Nigeria. International Journal of Agricultural Economics Mgt. &
Development. 1(1): 1-5.
Ahmed, A.E Kulhman F Mau,M, Elobeid, H.A and Elamin, E.M (2005). Analysis of Factors Affecting
Sorghum Production in the Gezira Scheme and Implication on Household Food Security.
Paper presented at the conference on international agricultural research for development.
Stuttgart-Hohenheim, October 11-13, 2005
Shaded Ali, M K (2014). Technical Efficiency of Wheat Production in District Peshawar
Pakhtunkhwa Pakistan. SarhadJournal of Agriculture. 30(4):433-441
Awoyemi, T.T. and Adekanye, T.O (2005). Gender Analysis of Economic Efficiency in Cassava
Based Farm Holding in Southern Nigeria. Journal of Economic and Rural Development 14
(2):65-81
Battese, G.E and Coelli, T.J (1995).A Model for Technical Inefficiency Effect in a Stochastic Frontier
Production Function for Panel Data.Empirical economics20 (2):325-332.
Battesse, G.E (1992). Frontier Production Function and Technical Efficiency: A Survey of Empirical
Application in Agricultural Economics. Agricultural Economics 7:185-208
Coelli, T and Perelman, S (1999).Comparison of Parametric and Non Parametric Distance
Functions: with Application to European Railways. EJOR, 117(2): 326-339.
Ekunwe, P.A and Emokaro, C.O. (2009) Technical Efficiency of Catfish Farmers in Kaduna,
Nigeria. Journal of Applied Sciences Research.5(7): 802-805
Farrell, M.J (1957). Measurement of productive efficiency.Journal of Royal Statistical
Society.120(3):253-290
Iheke, O. R. and Nwaru, J. C (2015).Measurement of Technical Efficiency and its Determinants
among Inland Valley Rice Farmers in Ohafia Agricultural Zone of Abia State, Nigeria.
International Journal of Agricultural Economics, Management and Development
5(1): 1-22
Kolawole, O. and S.O Ojo (2007). Economic efficiency of small scale food crop production in
nigeria: a stochastic frontier approach. Journal of Social Science 14 (2): 123-130
Nosiru, O.M.O., M.A.Y. Rahji, A.E. Ikpi and K.O. Adenegan (2014).Scale Efficiency and
Determinants of Productivity of New Rice for Africa (Nerica) Farmers in Kaduna
State, Nigeria.Agrosearch. 14(2):113-128
Nwaru, J. C. (2004) “Rural Credit Markets and Resource Use in Arable Crop Production in Imo of
Nigeria” Ph. D. Dissertation, Michael Okpara University of Agriculture, Umudike, Nigeria
116

Onuche, Ali & Isaac

Ogundari, K (2008). Resource Productivity, Allocative Efficiency and Determinants of Technical
Efficiency of Rainfed Rice Farmers: A Guide for Food Security Policy in
Nigeria.Agricultural Economics.54(5)224-233
Onuche, U (2015) Effect of macro-level policy changes on the fisheries sector in Nigeria from 19702010. A PhD Thesis in the department of agricultural economics, university of agriculture,
Makurdi Nigeria.
Onuche, U, Opaluwa, H.I and Edoka, M.H (2014). Ill Health and Agricultural Production:
evidence from Kogi state of Nigeria. African journal of Food, Agriculture, Nutrition
and Development (AJFAND):4 (1) 8488-8503
Osondu, C K (2014).Determinants of Decision for Non-Farm Entrepreneurship by Women
Farmers in Ikwuano LGA, Abia State.Agrosearch (2014).14(2):154-167
Opaluwa, H.I. (2014). Productivity and resource utilization in Maize production in Kogi state. A
thesis submitted to the department of agricultural economics and extension, Kogi state
University, Anyigba.
Special history (2009).www.wikipedia.org/wiki/special:history/ijumu. retrieved on 25th August,
2015
Tsue, P.T (2010) Economic analysis of feed efficiency. An Msc thesis submitted to the
Department of agricultural economics, University of Agriculture, Makurdi, Nigeria.

117

