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Abstract

This study was carried out to analyze the techrefficiency among cowpea farmers in Osun State,
Nigeria. Stochastic production frontier functionsmased to analyze the data obtained from 200 cowpea
farmers in the study area. The efficiency analysitcated that mean technical efficiency level \66%6. It

was also found that age, household size and farrekmgrience reduces technical inefficiency, while
farmers’ gender and educational level increasdsnieal inefficiency. The finding suggests that thés
provision for improvement in cowpea farmers’ efiecy to further increase output with available iispu
and technology.
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1. Introduction

The importance of cowpea in bridging the food gaNigeria cannot be overemphasized. Every Nigerian
eats cowpea and the per capita consumption is &gt to 30kg per annum (Falusi 1997). The gra@ is
good source of protein for human nutrition, white haulms are valuable source of livestock proteiis.
also a source of income for many smallholder fasmier sub-Saharan Africa and contributes to the
sustainability of cropping systems and soil fdgtiimprovement in marginal lands through provisiahn
ground cover and plant residue, nitrogen fixatiow &uppressing weed (Fatokun 2002). Additionally,
cowpea is regarded as the cheapest source of iptotéihe poverty ridden populace of Nigeria. Relgent
following the interest of international bodies educing hunger, poverty and malnutrition, in depéig
countries, including Nigeria, the prospects forugdg hunger, malnutrition and food insecurity tgh
increase in cowpea productivity is significant (Goaly & Lowenberg-Debber 2000).

To realise this goal of reducing hunger and maitioitr, the total output of cowpea must be increaJdis
can be achieved mainly in two ways. The first beemgansion of the area under cultivation. Secorttiky,
extent to which the cowpea farmers are technicetficient, will determine how much of the cowpea
produced will be left for general consumption attikeo uses.

Farrel (1957) developed the concept to technictitiefcy based on the input output relationship. He
suggested a method of measuring technical effigidrycestimating the production function of firms. A
farm is said to be technically inefficient whenuwsdtor observed output from a given input mix issléhan
the maximum possible outputhe efficiency of a farm/firm refers to its suceda producing as much
output as possible given a set of inputs.

Nigeria has not been able to attain self-sufficieimcfood production, despite increasing land dreen put
into food production annually (Fasasi 2007). Oney vemallholder farmers can achieve sustainable
agricultural development is to raise the produttief their farm by improving efficiency within themits

of the existing resource base and available tedgyolEfficient use of various inputs is an impottpart

of sustainability (Harwood 1987) which implies @ithfewer inputs to produce the same level of ougput
higher output at the same level of inputs. An iaseein efficiency in food crop production couldaniably
lead to an improvement in the welfare of farmerd aansequently a reduction in their poverty levad a
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food insecurity. This study therefore seeks tonestie technical efficiency among cowpea farmerssnrO
State, Nigeria.

2. M ethodol ogy

The data were collected from a random sample 6f @@vpea farmers in four selected areas of
Osun State, southwest Nigeria, for the 2010/20%it@ltural growing seasons. The sample comprised of
random sampling of 50 cowpea farmers from each®faur purposively selected local governmentsaare
notable for cowpea production in the state. Theadatre collected using structured questionnaires
designed to elicit information on input — outputwa®a production activities.

The Cobb-Douglas functional fort@obb-Douglas was used to estimate the technicadiexity in the
stochastic production frontier. Following Battese Goelli (1988),the stochastic frontier production
function for this study is expressed as follows:

¥ = (B, x)ovicn
(1)

The explicit form of the model is written thus:

Lny = ‘80 + Lnﬁl Xl‘l' LHI82X2 + Lnﬁ53'5 + V]_ —_ Ul
2)

Where Ln = natural logarithm;

i =i th sample smallholder farmer;

Y = value of farm output for farmer

X, = farm size (in acres);

X, = no of family labour in mandays

X3= no of hired labour in mandays

X4= seed quantity (kg)

Xs= pesticide quantity (It)

3 s = input coefficient for the resources usedagdpction;

Where Y,B, X;, Xo, X3.Xe are as defined earlier. Thes\6 assumed to be independent and identically
distributed normal random errors having zero meah wnknown variance. Ui's are non-negative random
variables called technical inefficiency effects afhare associated with technical inefficiency afdurction

of the respondent farmers which are assumed todepéendent of the Msuch that J are the non negative
truncation (at zero) of the normal distributionwiheanp and variances?. The technical efficiency of the
ith farmer is expressed as:

iFeexp (- U)
(3)

U.: =O’.:,—O'j_Z]_ +0—222+0ng ....+Zs
(4)

Z, Z,, and 4 ...Z; are the age, household size, sex, marital statiszational qualification and farming
experience of the ith farmers respectively, and ffeeandcs are unknown scalar parameters to be
estimated. These variables were included in theeinfm the technical inefficiency effects to indiea
effects of farmer’s characteristics on the efficignf production.

3. Resultsand Discussion

The maximume-likelihood estimates (MLE) for the paeders of the Cobb-Douglas production function are
presented are given in Table I. From the resultdyua farm size and access to credit variables tiad
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expected positive signs. This suggests that a pexge increase in any of the production input wdeéd
to a percentage increase in outpeteris paribus

The co-efficient of both the family and higher lalbavere positive and statistically significant (p<05)
with an elasticity of 0.13 and 0.14 respectivelhis suggests that a 1 percent increase in familyrared
labour will induce an increase of 0.13 and 0.1l4ceer in the farm gross margin and vice versa
respectively. These results agree with previouskwmy Amazaet al (2000) who found a positive
relationship between labour and farm gross margin.

The seed variable had a positive sign, which congoioa priori expectation and statistically significant (P
< 0.05). This indicated that a percentage incr@asige quantity of seed planted would result irirarease

in cowpea output. This finding corroborates Shetital (2007). The elasticity coefficient of the seed
variable equals 0.36 indicating the importancehefihput in cowpea production.

The coefficient of pesticide quantity was positigad statistically significant (P < 0.05). The resul
indicates that a percentage increase in the ugpesifcide would bring about a proportionate inceeins
cowpea output. This corroborates body of literatwa high yield reducing effect of pests and dieezfs
cowpea in Nigeria compared to other food cropshilsalu et al 2000). Further, the result indicates that
farmer’s access to a minimum level of credit woeitdhance the output of cowpea.

The variance ratioyf, which was associated with the variance of tecdininefficiency effects in the
stochastic frontier, is estimated to be 0.98, sstijgg that systematic influences that are unexpthiny the
production function were the dominant sources oflan errors. This indicated that 98.85% of theltota
variability of cowpea output for the farmers wa®da differences in technical efficiency.

The results of the inefficiency model are preserntedable Il. The variables of the inefficiency nedd
were modeled to explain the determinants of efficjeof production among the cowpea farmers. The sig
of the variables in the inefficiency model is vémyportant in explaining the observed level of TEtloé
farmers. A negative sign implied that the varidtéel the effect of reducing technical inefficienasile a
positive coefficient indicate that the variable hhs effect of increasing inefficiency. The resufsthe
inefficiency model showed that all the included iahles except sex, marital status and education
qualification had the expected sign. The coeffitigfhsex, marital status and educational qualificatvas
estimated to be positive, which suggested thedablas enhance technical inefficiency of the faisner

The results of the inefficient estimated functiewveals that coefficient of age was negative, winigplies
that older farmers tend to be less technicallyficieht in cowpea production and corroborates thdifigs
of Kareemet al (2008).

The predicted coefficient of household size wasatiegg. The negative coefficient is in agreemenhlite
hypothesized expected sign and implies that antimeber of persons (adults) in a household increases
farmers invariably becomes less inefficient. Thi®&cause more adult members in a household nfesnt t
more quality labour would be available for carryiagt farming activities thus making the production
process more efficient (Villano & Fleming, 2004).

The estimated coefficient of farming experienceialde was negative as expected. This implied that
farmers with more years of farming experience témde more efficient in cowpea production. The
positive contribution of the variable to TE could that farmers with more years of experience tend t
become more efficient through ‘learning-by-doinghis corroborates the findings of Fasasi (2007).

However, the estimated coefficient of education sexiwere positive and statistically not significarhis
implies that the level of education, sex do notehamy impact on the efficiency level of cowpea farsnn
the area of study (table 2).

The inefficiency indices in table Il show that ttexzhnical efficiency of the sampled farmers is légan 1
(less than 100%) implying that all the farmershia study area are producing below the efficienoptfer.
The best farmers have technical efficiency of betw@.84 and 0.88 while the worst farmer has a feahn
efficiency of 0.02. The mean technical efficiensy0i.661 (66%) implying that on the average, farniers
the study area were able to obtain average of 6&peof potential output from a given mix of pration
inputs. From this estimation, maximum technicaicgghcy is not yet achieved suggesting a need farem
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effort at improving efficiency of cowpea farmersgéd household size and farming experience are the
major factors that culminate to influence the magie of the farmers’ technical efficiency.

4. Conclusion

The study focused on estimation of technical efficly of farmers using stochastic parametric estimat
methods. A Cobb Douglas production frontier wagrested by Maximum Likelihood Estimation method
to obtain ML estimates and inefficiency determisarithe distribution of the technical efficiency ioes
suggested that the state of technology used bgahwpled farmers are probably inferior, althougimfzns

on the average, have moderately high level of tieahrefficiency, given the resources at their disgo
(about 52% of the farmers have technical efficieabpve 75%). Also the farmers’ level of technical
efficiency has been shown to be positively andifigantly influenced by hired labour, seed quantiyd
pesticide quantity but negatively influenced byesscto more credit. This study concluded that cewpe
production is profitable and the mean technicatigfificy of 0.66 could be increased by 34 percemtuih
better use of available resources. This studyetbes recommend that for an effective improvemarthie
level of efficiency among the cowpea farmers, psmn should be made by governments and other
stakeholders in the agricultural sector to provigileners with access to affordable inputs such asl,se
pesticides as well as making provision for altemgasource of family labour.
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Table I. Maximum-likelihood estimates for paramstef the Cobb-Douglas stochastic frontier produrctio
function for the cowpea farmers during the 200926tbpping season.

Variables parameter Co-efficient Std. Error
Constant By 4.9747296 0.31653886
Farm size B, -0.0029316314 0.055408664
Family labour B, 0.12637861 0.096265501
Hired labour B, 0.13940010 0.052553915
Seed quantity B, 0.36947332 0.10845277
Pesticide quantity 0.35041910 0.13070950
Access to credit B -0.35442432 0.16007395
Model variance G 6.3528773 2.9561235
Variance ratio Y 0.98859107

Log likelihood -73.457269

No of observations 100

*, means significant at 5%.
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Source; Data analysis, 2010

Table 1. Maximume-likelihood estimates for paranmstef the inefficiency model Cobb-Douglas stochasti
frontier production function for the cowpea farmdsing the 2009/2010 cropping season.

Variable Parameters Coefficient Standard error
Constant 80 6.5435886 4.8312530

Age 8, -5.8481342 3.8517607
Household size &, -0.089951780 0.84992609
Sex 83 4.0262659 2.7459425
Education 84 2.8292973 2.1981910
Experience ) -0.60237024 0.84680001

Source; Data Analysis, 2010

Table I11. Distribution of technical efficiency iimes among farmers in the study area

Efficiency class index Frequency Percentage
0.01-0.09 1 1.0
0.19-0.28 2 2.0
0.29-0.37 7 7.0
0.38-0.46 2 2.0
0.47-0.55 12 12.0
0.56-0.64 12 12.0
0.65-0.74 12 12.0
0.75-0.83 28 28.0
0.84+ 24 24.0
Total 100 100.0
Mean = 0.661

Maximum value = 0.88
Minimum value = 0.02
Source:Computed from MLE results.
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