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ABSTRACT

This study measured the level of technical eff@jeand its determinants in Fadama Il Arable Crogsfers in
Imo State, Nigeria using a stochastic Frontier Rwotion Function. Multi-stage random sampling teiciue
was used to select 120 arable crop farmers fronchvimput-output data were collected. Instrumentiafa
collection was via well-structured and pre-testagestionnaire. The estimated farm level technidfitiency
ranged between 83.0% and 98.0% with a mean of 93.0%terminants of technical efficiency of Fadarha |
arable crop farmers were age of farmers, educatioleael, household size, membership of cooperative
societies, access to credit and frequency of eixterontact. Higher yield and technical efficienmyuld be
attained by efficient allocation of the employedaerces which is vital to the sustainability of tNegeria
Fadama programme.
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INTRODUCTION

Low production and productivity have continued taacterize Nigeria agricultural sector therebyitlimy the
ability of the sector to perform its traditionaleéan economic development (Akpa, 2007). In ordelbreak this
cycle and improve the performance of agricultuegdtsr the Nigerian government, over the yearspthtced
and implemented several policies and programmegdiat revamping the sector (Ajibefun and Aderinola,
2004). A more recent effort towards boosting patiiin and enhancement of farmers’ welfare is the
introduction of the second National Fadama DevelemnProject (NFDFP 11). This Fadama Il projectais
follow-up to the phase | equally funded by the VildBlank between 1993 and 1999, which built on theeass

of pump and wash bore farming which the ADPs supedv(Blench and Ingawa, 2004).

Imo State is among the 12 World Bank assisted statplementing the second National Fadama Develapme
Project, which aimed at sustainably increasing itttwme of all users of Fadama resources and toceedu

conflict amongst them. The Fadama expansion pnogres considered to be an instrument for technical
transformation in agriculture which would empowée tsmallholder farmer to get out of the povertyptra

(Ingawa, 2001).

More importantly, achieving Nigeria's agriculturpblicy objective of sustainable food production andd
security requires that resources be used much eftiokently with more attention paid to eliminatingaste-
productive efficiency goal (Ingawa, 2001).

Because of these developments, irrigation wateticgtipn to agricultural crops is becoming increagy
important especially during the dry season. Cagig the economic returns of Fadama land and#ecgy in
relation to demand in Imo State especially durtmgdry season, the importance of using it mostiefitly and
productively becomes very imperative. It has beeavious that efforts to increase crop productionugh
Fadama land may have to concentrate on increalseig fgroductivity rather than increase in areas ghisor
and Obioha, 2003). Efficiency analysis aids thentity of the possibilities for increasing outpuhile the
resources are conserved. The role of increasduhitad efficiency was examined as a viable complante
any set policies to stimulate Fadama cropping systed/or promote resource conservation.

The objectives of the study are to determine thvellef technical efficiency of the Fadama Il araklep
farmers in the state and estimate elasticity abagaleturns to state.

METHODOLOGY

The study area was Imo State. The State was pughpshosen because it was the only state in thhs
eastern political zone of Nigeria to benefit frome fadama Il project. The state lies betweerutii 10 and

6" 35' north of the equator as well as between londgité 35 and 7 35' each of the Greenwich meridian
(NAERLS, 1995). All the three agricultural zone3rl{y, Okigwe and Owerri) were involved in the study
Multi-stage random sampling technique was usechéngelection of samples. First, one Local Govenime
Area (LGA) was selected at random from each adticall zone. The selected Local Government Areag we
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Onuimo (Okigwe zone); Aboh-Mbaise (Owerri zone) aguta (Orlu zone). Second, 4 Fadama practising
communities were selected from each Local Governreza thus giving a total of 12 communities. Thit0
Fadama Il arable crop farmers were randomly sedeftten each community thus giving total sample sife
120 respondents. The data for this study werecttl with cost route technique, which is simplgalibed as
collecting of data at the time the farmer is perfimg each operation and with the aid of detailesltpsted and
structured questionnaire administered on the ssldeadama farmers in the areas.

Data for objectives were analyzed using stochatiatier production function model. The theoretica
framework of the stochastic frontier productiondtion is specified as follows:

Yi=f(X,B)exp (M—-U), 1=1,2n... (1)

Where Y = Output of the i-th farm, X= the vector of input quantities used by the fatm, B is a vector of
unknown parameters to be estimate() represents an appropriate function (e.g. Cobbdlas, translog, etc).
The term Vis a symmetric error, which accounts for randomateims in output due to factors beyond the
control of the farmer e.g. weather, disease oukisremeasurement errors, while the tergndJa non negative
random variable representing inefficiency in pradrcrelative to the stochastic frontier. The ramderror \

is assumed to be independently and identicallyibisted as N (0g,?) random, variables independent of the U
which are assumed to be non negative truncatidheoN (0,6, distribution (i.e. half-normal distribution) or
have exponential distribution.

The stochastic frontier was independently propdsedigneret al (1977) and Meeusen and Van der Broeck
(1977). The technical efficiency of an individdafmer is defined in terms of the ratio of the aled output to
the corresponding frontier output, given the adddaechnology (Onyenweaku and Effiong, 2006).
Technical Efficiency (TE) = Y/¥

=f(Xi, B) exp (M — W)/ f(X;, B) exp (V) =exp (-U) ... (2)
Where Y = observed output ang*¥ the frontier output. The parameters of thecktistic frontier production
function are estimated using the maximum likelihooethod.

The Empirical Model: For this study, the production technology of thebée crop Fadama Il farmers in Imo
State Nigeria is assumed to be specified by theb@uuglas frontier production function defined adws:

INQ =Po+ PrIn X1+ P2 In X+ BaIn Xz+ P4In X4+ BsIn X5 + Vi = U . (3)

Where Q = gross income in arable crop productionFaelama Il farmer, X= planting materials (kg); X=
fertilizer use (kg); X% = labour input (man days);% farm size (ha); X= depreciation; Y= random error and
U; = technical efficiency. In addition,;i$ assumed in this study to follow a half normatidbution as is done
in most applied frontier production literature.

a. Determinants of Technical Efficiency: In order to determine factors contributing to thHeserved
technical efficiency, the following model was forlaed and estimated jointly with stochastic frontigodel in

a single stage maximum likelihood estimation pracedusing the computer software Frontier Versioh 4.
(Coelli, 1996).

TE=a+aZ,+ al,+aZs+ aZs+ als + &l + &2 ...... (4)

Where TE = Technical Efficiency of the i-th farmer

Z; = age of farmer (years);,Z educational level; Z+ household size; ,Z= farming experience (years)s Z
membership of cooperative society (dummyy;=Zcredit access{J\ Z; = frequency of contact with extension
agent. While

& ....aij are parameters to be estimated.

RESULTS AND DISCUSSION

Mean statistics of Fadama Il arable crop farmeesdisplayed in Table 1. On the average, a typtaglama Il

arable crop farmer is 44.22 years old with 8.23yed education, 14 years of Fadama farming expeeend

average farm size of 0.86 ha. The mean houselm#dngas 6 persons with an average annual farm iaaofim
N60, 333.83 and a mean output of 7538.63 kg perrannu

Table 1: Mean Socio-economic Statistics of FadaméArable Crop Farmers in Imo State Nigeria

Variable Mean value
Age of Fadama Il farmers (years) 44.22
Educational level (years) 8.23
Farming experience (years) 14.00

Farm size 0.86
Household size 06.00

Farm income-) 60,333.83
Farm output£)l 7,538.63

Source: Field survey data, 2007
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b. Estimated Production Function: The maximum likelihood estimates (MLE) of the stastic frontier
production parameters for Fadama Il arable cromdas are presented in Table 2.

The coefficients of planting materials, fertilizesed and labour inputs had the desired positivessémd are
statistically significant except for the coeffictenf farm size. The coefficient (0.3279) of plangti materials
was positive and statistically significant at 1.@%¥bability level. This implies that the more piag materials
are used, the more the quantity of output accraede Fadama Il farmers.

Labour input had a positive coefficient (0.37813 atatistically significant at 1.0% risk level.s implication is
such that a one percent increase in labour inpuidvcause the revenue of the Fadama Il arable faroper to
increase by 0.3781%. The estimated coefficieit§d2) of fertilizer was positive and statisticathgnificant at
1.0% risk level. This implies that one percentréase in fertilizer use led to 1.0672 percent iaseein total
farm income.

Table 2: Estimated Stochastic Frontier Production Function for Arable Crop Farmersin Imo Sate, Nigeria

Production Factor Parameter  Coefficient Standard Error t-ratio
Constant term Bo 13.9667 0.6408 21.7958***
Planting materials B 0.3279 0.0317 10.3345***
Fertilizer use B, 1.0672 0.1172 9.1014***
Labour input B 0.3781 0.0568 6.6538***
Farm size B -0.0992 0.957 -1.0373
Depreciation BGs 0.0086 0.0123 0.7024
Diagnostic Statistics

Total variance 3? 1.5528 0.3081 5.0398***
Variance ratio Y 0.9949 0.0016 608.2822
Likelihood ratio test - 218.1618 - -

Log Likelihood function - 3.7533 - -

Source: Computed from field survey data, 2007
***Significant at 1% risk level
**Significant at 5% risk level
*Significant at 10% risk level

b. Determinants of Technical Efficiency

The determinants of technical efficiency in Faddh@able crop farmers are shown in Table 3.

Farmers’ age had negative sign (-0.2303). Thisltrés in consonance with Ajibefun and DaramolaQ2))
Okike (2000) and Onat al (2000), that increasing age would lead to deeréasechnical efficiency since an
ageing farmer would be less energetic to work enférm. But this result is inconsistent with tha$éalirajan
and Shand (1985), Belbase and Grabowski (1985)dlheta and Pinheiro (1997) whose results shovged a
to be positively and significantly related to tewah efficiency.

Educational level was positively signed and stiaadlly significant at 5.0% level. The result i€omsistent with
Onyeweaku and Nwaru (2005), Onyenweaktual. (2004), Onuet al. (2000), Amaza and Olayemi (2000)
whose results showed education and technical effiigi to be positively related. This implies thia¢ tmore
educated the Fadama Il farmer is, the more théHiked of his achieving increased technical efficig.

Household size showed a negative relationship teithnical efficiency and is statistically at 1.08krlevel.
The result is consistent with those of Onyenweakd Hwaru (2005) and Bravo and Pinheiro (1997), Wwhic
showed household size and technical efficiencyetodgatively and significantly related.

Membership of farmer’s association/cooperative eies is positive and significantly related to teichl
efficiency. Members of farmers association haveeas to agricultural information, training, creditd other
production inputs as well as more enhanced aliditgdopt innovation (Onyenweaku and Effiong, 2000his
result is consistent with that of Okike (2000).

Credit access showed a positive relationship veithical efficiency and is statistically signifi¢aat 5.0% risk
level. This result agrees with those of Onyenweakd Nwaru (2005). Onyenweaktial. (2004), and Brave-
Ureta and Evenson (1994) whose results showedt@eciss to be positively related to technicatifficy and
disagrees with Okike (2000) who found a negatiVatianship between credit access and technicaieffcy.
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Frequency of extension contact is negatively agdifcantly related to technical efficiency which against a
priori expectations. Inefficient transmissionsioformation to farmers as well as bottlenecks timditate
against enhancing the adoption of innovation aitecal reasons for the behavior of this variabléha analysis.
This result disagrees with those of Onyenweetkal. (2004), Amaza and Olayemi (2000) and Kalirajar8{0)9

Table 4: Estimated Determinant of Technical Efficency in Fadama Il Arable Crop Farmers in Imo State

Nigeria

Determinants Parameter Coefficient Standard Error tratio
Constant term A -0.0710 1.3926 -5.0991%**
Age of farmers a -0.2303 0.114 -2.067**
Educational level Aa 1.8596 0.2579 7.59%**
Household size A -6.9820 0.6770 -10.31%**
Farm experience 48 0.2123 0.6591 0.37
Membership of cooperatives 5a 1.1189 0.3750 2.98**
Credit access 3% 2.9577 0.4013 7.36%**
Extension contact & -0.7509 0.2507 -2.99*%*

Source: Computed from field survey data, 2007
***Statistical significance at 1% level
**Statistical significance at 5% level
*Statistical significance at 10% level

Distribution of Technical Efficiency

The distribution of the efficiency estimates ob&mirfrom the stochastic frontier is presented inl&d&bh The
table showed that all the Fadama Il arable cromdas (100%) operated at efficiency level greatantB0%.
The average technical efficiency for the sampl83%. This figure compares favourably with 84% &986
obtained by Batteset al (1989) and 83% obtained by Onyenweaku and Effiong (2006). kn short run,
there is opportunity for increasing Fadama |l agadrlops production by 7%, by adopting the techricmed
technology employed by the best practice in Fadéamas. However, the maximum technical efficiensy i
98%. The result of the mean technical efficienogvged that most farmers operated much near toiéonT he
level of technical efficiency obtained in this sjuduggests that opportunities still exist for iragiag
productivity and income through increased efficieimcresource utilization by Fadama Il arable cfapmners in
the state.

The implication of the mean technical efficienc¥®) is such that the average Fadama Il arable dewpgers
require 5.1% cost savings to attain the statushefrhost efficient Fadama Il arable crop farmer agntire
sampled best 10 category while the least perforfanger would need 13.27% cost saving to becomenibet
efficient Fadama Il arable crops farmer among tbestv10 sampled farmers.

Table 5: Distribution of Technical Efficiency Indices of Fadama Il Arable Crops Farmers in Imo State

Technical Efficiency Index Frequency Percentage
0.00 - 0.20 0 0
0.21-0.40 0 0
0.41-0.60 0 0

0.61 -0.80 0 0
0.81-1.00 120 100.00
Total 120 100.00

Maximum Technical Efficiency 0.98
Minimum Technical Efficiency  0.83

Mean Technical Efficiency 0.93
Mean of Best 10 farmers 0.03
Mean of worst 10 farmers 0.85

Source Computed from field survey data, 2007

Elasticity of Production and Returns to Scale

The regression coefficients in the Cobb-Douglastsistic production frontier function are the elgsés and
their sums indicate the returns to scale (Hazasikd Subramanian, 1999). The production elasticidiee
shown in Table 6. The production elasticities havanction coefficient of 1.6826. This means thatlama Il
arable crops farmers’ production plan is elastid #us the farmers are in stage Il of productiancfion phase
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(i.e. the rational stage of production). This vwasessitated by the high and positive coefficignfiedilizer
with low and positive coefficient of depreciatiofftherefore it means that the Fadama Il arable diapsers in
Imo State optimally utilized and allocated mosttbéir production inputs especially fertilizer judiasly.
Table 6: Elasticity and Returns to Scale for Fadam Il Arable Crops Production in Imo State

Production Inputs Elasticity
Planting materials 0.3279
Fertilizer 1.0672
Labour 0.3781
Farm size -0.0992
Depreciation 0.0086
Returns to scale 1.6826

Source: Computed from field survey data, 2007

CONCLUSION AND RECOMMENDATION

The results of this study show that technical efficy in Fadama Il arable crops farmers in Imo &fat
relatively high. Individual levels of technicalfiefency ranged between 83.0% and 98.0% with a nafan
93.0%, suggesting that opportunities still existifecreasing productivity and income of Fadamardltée crops
farmers in the state by increasing the efficienithwhich resources are used at the farm level.

Age of farmers, educational level, household simembership of cooperative societies/associatiocesEcto
credit and frequency of extension contact were g factors directly related to technical effiody. To
address some inefficiency, the following policyiops are suggested:

i. Evidence had shown that large household sizé hagative influence on a farmer. The
encouragement and enforcement of the current famplgnning program of the Federal
Government and UNICEF should be intensified whidéiqy on birth control suggested.

ii. Since large farm size has a positivduece on technical efficiency, it is imperativattithe land
use act of 1990 be reviewed to eliminate diffi@dtiassociated with land acquisition for
agricultural purposes. This will facilitate incesal agricultural expansion and growth.

iii. Policy that encourages the formation ofitbines and cooperative societies should be engedra
This is due to the importance of cooperatives ipacity building, acquisition of credit and
production inputs at low costs.

iv. The positive influence of fertilizer oneyd of crops has been noted. In this directiowréased
subsidy policy should be imposed on fertilizer @i anly make the availability of this input but its
affordability by resources of poor farmers at alldls thereby enhancing their efficiency levels.
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