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ABSTRACT

This study assessed technical i
> efficie .
Government Area of Nassarawa \;I/( /I;ilc/’:ﬁy n-sesame production in Nassarawa Doma Local
used. A systematic random sample of o /MI 1a-using stochastic frontier model. Primary data were
and stochastic production Jrontie T eighty farmers in the area was selected. Descriptive statistics
er model .were ysed Jor the analysis of data. The model was

estimated by the maximum likeli

seeds (0.51); labour (0, 7’;3 'I ’c/“:;/”/_';0;)(/0"1ell70c/. Results showed that elasticity of production for

output. The inefficiency m()(;e/ "{7 )” [ (0.356); farm size (0.55) had significant effect on sesame
evealed that education and access 10 credit were significant at 5%

probability levels and positively affects ) »
¢ . 2y affects farmer's efficiency level. This sugsests onsiderable
sesame yield potential remains to be [ficiency level. This suggests that a considerable

beachieved throush beltan o Cx'plmlec/ through better use of available resources. This can
" access Lo improved seeds, credit, education, Jertilizer and extension

Keywords: Technical Efficiency, Stochastic Frontier, Sesame.

INTRODUCTION
. Sesarpe (Sesamum indicum) commonly called Benniseed i Nigeria is an important
0|I.crop believed to have originated from tropical Africa (Rahman et al, 2007).One of the "
major factors responsible for declining agricultural productivity in Nigeria is farmers
limited access to production inputs which are necessary for attaining a high level of
production (Palmer and Ojo,1983; Nwaru, 2004). Amaza and Olayemi (2001) observed
that crop farmers mostly carry out their production under conditions involving the use of
inefficient tools, unimproved seed varieties, therefore maximum efficiency is elusive to
them. Efficiency can be technical and allocative (Farrel, 1957). Technical efficiency is the
ability of a farm to produce maximum output with minimum input requirements and
available technology. On the other hand, allocative efficiency refers to the ability ol a
nd Jeffrey, 1995; Ajibefun and

farm to use inputs optimally given their prices (Xu a _
Daramola, 2001). Technical efficiency defines the maximum potential output that can be

achieved by a farm given a mix of inputs and technology. .Consequently, deviiation. frpm
this maximum is ascribed to technical inefficiency and is m_easured for. ﬁnps utilizing
similar inputs in a given farm. Estimating technical c?fﬁc!c?ncy lnvolvqs estimating either a
deterministic or stochastic frontier production function. The stochastic model is t.)ascd' on
the assumption that the frontier production function depends on production and

< random disturbances. Technology capability
technology- related parameters as well as ran e
Comprises the skills and information to establish and operate _modern 'm|dc ?mcgyo( nd the
learning ability to upgrade the skills over time. These capab.q‘,lmcs, Y;/hlg] cmlreevcerritﬁ)lc
into investment and production capabilities s well as lea_rn.mg.mlfc 1qa(11113111;,ezsured u;ing
10ols for optimizing farm level productivity. Farm productlv;ty 1(5“ rloégs}-j thwani i
the concept of technical efficiency (Aigner ¢f f’f’_F977;l§8;{1}iss’iell 2000, i
Coe”Til’ 05 Conng anc Harrisl, 1999;(13}’;: all:)d el)l(]':_;':::; lech,ni:mI cl"ﬁcicncy in sesame

1 tect] he study L . M e ccnrovn S atie ¢

ProducﬁOgr;)nzqu\Jac;l;ierzsv\;eD(:)fmta L ocal Government Area of Nassarawa State, Nigeria: an

. ) ific
application of stochastic frontier model. The specifl

that determine technical efficiency in sesame Pmd“c“o"’ (if) determine GHGIEDES: ISHEs
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objectives are 10 (i) identify factors -



nment Arca ol Nassarawa Staqe
armers clficiency level (jy)
in the study arca,

‘ sal Gover
s in Nassarawa Doma l,()(,“ll {mv e
s of some socio-economic factors O |
téchnicnl efficiency of sesame farmers

of the sesame producer
(iii) determine the effects
provide information on the

LT VIEW )
LITERATURE REVIEW ! using the ordi

letermine¢ nary least square (OLS) estimatio,
etermine

Efficiency had l)cclzl rrontier methodology (hat involves maximum likelihog
1€ 2

que - scentl ntect limitation i ke i i
technique d'l]\;ljl ;S)Ciccl{l,li‘lue has been deployed. The greatesl ||I1IIF "“;“ ”; l!m use of
estimation ( { ‘Julrb method (OLS) estimation technique ,-csuh.s? in the derivation of

ac S( ¢ e ) o ) e i \ i
,ordm‘;r)’ leas _qu of efficiency (Ajibefun and Aderinola, 2003).To overcome  this
: N r-k
partial measu

limitati he stochastic frontier model was developed indcl?cn(lcnlly 'l))-/ /\|g,ncr el al
lmlmnon,dtIlicéuscn and Van den Broeck (1977) and used n (lchI:111||1||1g farm leve|
Elfz;]?c)nl;‘; of all farmers in a sample using cross sc.clionnl, lllll'u\:'sgrwi[;:t:«] p|",m:!| dz?m,
Stochastic frontier model has been used In cfﬁc-lcncy Slll('llbfv‘ n ol ((l.JV(. oping
countries and is gaining prominence in Nigeria’s agriculture. Ajibefun (2 ‘~)7” <'l(>h and
_Akintola (2001). Amaza and Olayemi (2001), Nwaru '(2004) “”‘d-()I]-){L'“W]\Tfll\“-w al
(2005) had determined the level technical efficiencies of food (fl"()p l;n_nfus !n) ‘Igcrm and
obtained a range from 0.25 to 0.84, they also considered the cl[ctcls of some Iann/ﬁ]rmm
characteristics on their efficiency and obtain results ranging [rom positive to negalive

influences depending on the variables.
CONCEPTUAL FRAMEWORK
The stochastic production frontier is an
measurement in production systems and is build )
system is bounded by a set of smooth and continuously differentiable concave production
transformation functions for which the frontier offers the limit to the range of all
production possibilities (Sharma et al, 1999). It has the “advantage of allowing
simultaneous estimation of individual technical efficiency of thé respondent [armers as
well as the determinants of technical efficiency (Battese and Coelli, 1995). The stochastic
frontier approach amounts to specifying the relationship between output and one or more
input levels, using two error terms. One error is the traditional normal error term in which
the mean is zero and the variance is constant. The other crror term represents technical
inefficiency and may be expressed as a half-normal, truncated normal, exponential or
two-parameter. gamma distribution. Technical efficiency is subsequently estimated via
maximum likelihood estimation technique of the production function subject to the two
error terms. Generally, the specification for the stochastic frontier production function
involves a production function which has an error term made up of two components, on¢
to account for random effect and another to account for technical inefficiency. In order (0
compute technical efficiency it is, therefore, necessary to estimale potential output, which
;ign:etginzrzﬁgz ;fOf:izfi:(t)rnic festimation. {9f the stochastic fronl.ier prg(_luptiqn (‘lrlglf}liOI-l;
derived. The formal method o;C dar'm 's{;e'Cl < well excl .of‘ tC(.:hmcal efficiency (TH mt
seneral form of estimating ths m(())l:é;[ ius is well gxplamed in .lnnnlrow.ef al (198(3’)- lf
this method. the average technical off s proposeilﬂl|1.le&lltcsc and Coelli (]?‘)'2,]9)3)‘-' ':
of TE;. that s E(TE: ez ciency (ATE) ls.calculuted as L/ll]COﬂ(_’lllIIOl]—ﬂ! med!
SdseEiin (t E,).Othc_at;est@zates og ATE, such as sigma square, that is g’ =0, tO:
and Corra (1,9'7?7?1) (l:sm},al:oub/e( cclyel;indo /), with O<y<l using parameterization in Bates*®
METHODOLOGY '

Thi .
Nassara::: g::}l?g ,1\"\1/@5 :ondflctcd in Nassarawa Doma Local Government Arc? 'U.f
between Latitudes 7° 'lsda(l)?’ll\? located in the middle belt zone of the country: It e
with Benue State to ;In S o'rlh and Longitudes 7" and 10° East and share bound™”
(FCT), Abuja to the Nl(t):rthollzlth, Kogi State to the West; the I'ederal Capital Terrio”
The state covers an area ofé_]illsg,F/KndLzma3 Plateau_and Taraba States to the S()lltll'tﬂbt:
(National Populati ,117 Km® with an estimated population of 1,863,275 peop™
) pulation census, 2006). Nassarawa Doma covered an estimated land of abow

econometric method of efficiency
around the premisc that a production
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2035 Sq Km; it has a projected popul
area lies approximately between |,
Majority of the people in (he area

ation of about 119,500 people (NPC, 200?' .I e
atitudes 18° 30" North and Longitudes 15 I:aisl.
" . are famers. Primary dat: < used for this study.
SyslclnatlF random. sampling technique was used :0 Islzllelg/l Sigl:ty(cé()) farmers in the area.
5'tuchast!c .Fro.ntlcr Model: Data were analyzed using the stochastic frontier function
with multiplication disturbance term following Aigner et al (1977), Meeusen and Van den
Broe(.:k (197.7) and Helfand (2003). The original specification ’involvcd a production
function which had two components, one to account for random effects and another 1o
account for technical inefficiency. The model js specified as follows:-

Yim (X prae ol ed
Where, K B) H l l ....... n; l( Ik

Y; = Output of the ith farmers

Xii= Vgcto,y of k.inputs by the ith farmer
f= A suitable functional form such a

s CSBB-DOngIas or translog
B = Vector of parameters to be estim '

ated
& =The farm specific composite residual term comprising of two independent elements,
error term V; and inefficiency components u;
§=Vi=U;, i=1.... n

The symmetric component, V;, is the two sided normally and independently distributed
random term as N (O, 6,%) and account for random variation in output due to factors
outside the farmers control such as weather and diseases. A one sided component, u;,
reflects technical inefficiency relative to the stochastic component and are often assumed
to be normally distributed as truncation at zero of the normal (U, o,7) distribution though
it can also be assumed to be half normally distributed N(O,0,2) (Dawson, 1990; Sharma ¢/

al, 1999). Technical efficiency (TE) = Actual output/Potential output. This specifies the
ratio of observed output to frontier output. Thus:-

TE, = Vi o exp (u)

F (Xi:B)exp(vi)

O<TE<I
Variables as defined before. In this study a Cobb Douglas production function was fitted
to the frontier model and estimated using the maximum likelihood method. This was
specified as follows:-

LnY = b, + b,LnX, + b,LnX; +bsLnX;+ byLnX, 4 bsLnXs I g
Where,
Y = Output of sesame in Kg
X = Quantity of seeds in Kg
X, = Fertilizer used in kg
X3 = Labour in Mandays
X4 = Capital input in Naira
Xs = Farm size in Hectares
Ln = Natural logarithm
bo - bs = Coefficients to be estimated
&= Composite error term . . - ‘
Inefficiency factors were incorporated in .lhe model to ascertain the cffects of these
variables on technical efficiency
It was specified as: )
TE=ky+ 8,7, + 6,7, + 6373 R, Zy + BosZs + T Z + ¢
Where, T.E = Technical Efficiency
Z, = Age of farmers (Years)
Z, = Educational Level (Years)
Z3 = Household Size _
Z4 = Extension Contact (1, Contact; O, Otherwisc)

-
n

2 SBN:
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U —— O Otherwise)
7., = Credit Access (1, A““‘”?j )
7. = Sex (1, Male; O Otherwise [
o ' likelihood estimates ©
Ihe maximum a1 (Coelli, 1996).
computer program llonlleSS-I()N
RESULTS AND DISCUSS %07 - ¢ Farmers o
: -acteristics of Ses: ; sesame production in (e
Socio-Economic Charsc -+ eq (hat could have bearing 0N SESERT o
sortain farmer’s characteristics 1id o adiences, educational level, sourceg
Certamn larn . ex. farming experiel , o
: These include sex, farming in Table 1, 51.25 pereent of
arca were considered. These 4 in Table 1. As shown in Table T, ol.2. et o
acpP > < . D e . S
f credit. The results are presented 1014 roent of sesame farmers had oy
: ' ales. About 35.75 perce . : acquisition ¢
Sosing] {ApmErs! Wees T 50 jucation in enhancing information acquisition ang
o R E ance of educatiol nelge Y at:
education. The importance .01 L(.L ‘| yivity cannol be over-emphasized. Educatioy
utilization and thus improving pro¢ - { information on improved technology by the
enhances the acquisition and llll‘llzzlllOﬂ (2 ~ll| e 1375 percent of sampled farmers
armers as well as their innovativeness. Furthe > sreent of sampled sesame
farmers X i farming. About 42.50 perce
had less than 20 years experience In larming. Farmer’s CCess 10 credit enhances thei
N N N . ) . ‘ savIings. g c L. . e
SnmeiSlaGEiicD CrediionE] Qe:somﬂ T E’I | enhance productivity via efficiency.
timely acquisition of production mputs that wmll (l ‘ n('lxilﬂllln eelihood estimates of the
Stochastic Frontier Model: - Table 2 revealed the me
stochastic : Geients of labour and tarm
: N mers The coefficients ol Ik ¢ ¢
- i i v sesame farmers. The co _ SR
Pngdu_ctmns uEston for ) bility level. The coefTicients of secds and capital
size were significant at one percent probability el & v of labour appears 1o be 0.74. 1t
were significant at five percent probability level. l;.lastlmdy ; :1 S
implies that increasing labour use by 10 percent will lead to 7.4 | B o ‘

i icit imated 1o be 2.236 which indicate that sesame
of sesame. The sum of elasticity was estimated (0 be 2£.250 1 e fficient stage). The
farmers were operating in the increasing return to scale region (lll?e el wae 0 S04

. - . . . as -ontier model was 0.504.
average technical efficiency (TE) derived from thc,‘ SlOC.hflStI(.) honl a5 (P
This is very low. There was however very wide disparities in )lcc nice 1 Ie ‘l_‘ﬁcm.“
estimate ranging from 0.193 for the least efficient farm lo“0.§()7 iql the \ﬁl.:\ LN e
ones. Of particular relevance in the analysis of technical efficiency 1s ‘lhr_ \‘unlmu..u
also called the gamma-value as shown in Table 2 .This is proportion 0.1 Lh(.: lo‘m '\“umnu[
attributable to the inefficiency term (u;). The gamma value is 0.780 wh'wh- 1S sllgmﬁmnl (\f
one percent probability level. It is an indication that 78 percent variation in output O|
sesame producers are attributed to technical inefficiency. Conscquently,‘ farm _|U_/L
technical efficiency and productivity can be said to account for low levels in Ithe farms
output rather than random factors. It also confirms the presence of the one sided error
component in the model, thus rendering the use of the ordinary least square (OLS)
estimating technique inadequate in representing the data. The sigma-square (c”) gave.ull\
estimated value of 0.51 which is significant at five percent' probability level whu;l
indicates the correctness of the specified assumptions of the distribution of the composite
error term. The maximum likelihood estimates (MLEs) of technical efficiency in seszm(ljt
production systems in the area are presented in Table 3. Age, education-level, househol (
size, extension contact were found to have significant effect on the technical efficiency 0.
farmers. The significant and negative coefficient of houschold size implies that a large!
8 o . ~ N . . . an
household would have sufficient family labour for farm production especially in such @
. . X ‘ i } N nd
area where farming is labour intensive. Farmers with more year of [ormal education t¢! )
to be more efficient in sesame production, probably due to their enhanced ability

acquire technical knowledge and make good use of information about production inputs
Non-availability of credit affect input availability

use, the timing of input use are also import
aceess to credit may be able to arrange pro
service enables the farmer to acquire te

Improved production technology which w
farmers

> o ectimated simultancously usiy,
b and B, was cstimi . "

and efficiency. T'he quantitics of mpllf
ant in determining yiclds. The farms that hi_l‘:
duction at the best timing. Access 10 cans.li)
chnical knowledge as well as have acees "
ill make him more efficient in production. /\gb‘(
are often not amenable (o changes and are neither likely to adopt improv®
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technologies nor have (e
given the reason
efficiency. The fipg;
Aderinola (2003),

acquisition of product;
findings are consisten vy; At would enhanc

and Mulugata (1996); K epegq (00,

Physicy

hy lhercy ex}lsltsgcnglh !0 do "lil!mal work as the younger oncs. This
Ncgative relationship between age and technical

lier results by Nwaru (2004), Ajibefun and

o credit enhances their timely

¢ productivity via efficiency. The

‘avo-Ureta and Evenson (1994); Heshmati

and Aderinola (2003) and Nwaru (2004).
AND CONCLusION erimola (2003) and Nwaru (

has rey .
erefore (t:l?::: itshzl“sesame fﬂ"ﬂc‘l's' in th.c study arca are not le.chnically
wance of efficiency improvement by addressing some
h.oyvn that education and access to credit are positively
olicies to promote formal education, access to cheap
cate PdeUCti(ma‘-]d this would ena.blc fal.'mcrs make better tc'cllmiczll
Inputs more efficiently in the long run. Policies to

l o H /
Y younger persons Into sesame production and improved access (0
are encourage and needed.

b
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Appendix 1
Table 1:- Socioeconomic Characteristics of Sampled Farmers
Variables Frequency
Percentage
Sex
Male 41 51.25
Female 39 48.75
Educational Level (Years)
Primary 12 15.00
Secondary 14 17.50
Tertiary 6 ‘ « 375
No Formal 48 64.25
Year of Experience
-1-10 3 3.75
11-20 8 10.00
21-30 5 6.25
31-40 64 80.00
Source of Credit s
Personal Saving 34 42.50
Banks 10 12.50
Cooperative 20 15.00
Money Lenders ' 16 20.00
Total 80 100.00
Source: - Field Survey, 2009
International Journal of Agricultural and Rural Development, JARD F(2), 2010, 1SBN: 978-34 363-2-0 ] 20
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Table 2 Maximum, L
Sesame Farmers,

Variables
t-values

Constant ~  ———ono_

xkclilm(ul Estim

ates of the Stochastic Production Function for

Coefficient

Seeds(X))
2 5%+ 0.51
Fertilizer(X,)
1.88 0.08
Labour(X;)
3 05+ %+ 0.74
Capital(X,)
: 2.134%x 5250
Farm Size(X5) 0.55
2.97%*+ ' -
Gamma- Value (y) 0.780
3.663%%x*
Sigma Square (¢?) 0.5]
2.56%*
Average Technical Efficiency 0.504
Minimum Technical Efficiency 0.193
Maximum Technical Efficiency 0.807
Sum of Elasticities 2.236
Log Likelihood Function -56.69

**-Significant at 5% probability level, *** Significant at 1% probability level.
Source: - Derived from output of computer programme frontier 4.1 by Coelli (1996).

Table 3 Maximum Likelihood Estimates of chlmical'El'ﬂcicncy in Sesame

Production System

Variables Coefficient

t-values . .
Constant -0.21
Age 032 -0.34

2.83%*

0.62

Educational Level

2.66%* 053
Household Size

2461 0.12
Extension Contact

1.04 501 .
Credit Access :

2.89** 014
Sex

1.21

**- Significant at 5% prqbability level.
Source: - Output of frontier 4.
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