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ABSTRACT | |

the study examined the estimation of technical ¢ fficiency ofpeaga'nt sorghum prodi
Niger State, Nigeria using sfochastic ﬁ'O;'i_ﬁielf_prOduclion Aﬁmcti'on ‘an'alysis. Primary
were obtained through the use of questionnaire from seventy-five farmers.in Niger @gle
.\'igeria. Cobb-Doulay production function was used to represent théprodu'ctionﬁ‘ontier

of the sorghum furims 1he study showed that the levels of technical efficiency ranged from

3 1% to 79% with . 3 2%, which suggests that average sorghum output falls 36.8%
short of the maxim. “uible level. From the results obtained, although farmers were:
generally relatively ¢jricient, theysstill have room to increase the efficiency in their farming
activities as about 37 percent efficiency gap from optimum (100%) remains yet to be
('zl{czfned by all farmers. Therefore, in the short run there is room for increase in technical
¢lficiencies on sorghum farms in the study area, '

KEY WORDS: Stochastic Frontier Production Function, Efficiency Measurement.
Introduction

Agriculture constitutes a significant area in terms of employment of labour, contribution to
Gross Domestic Product (GDP) and until early 1970 agricultural exports were the main
sources of foreign exchange earnings (Amaza and Olayemi, 2002). During the 1960s, the
growth of the Nigerian economy was derived mainly from Agricultural sector. The
contribution of agriculture to the GDP which stood at an average of 56% in 1960-1964
declined to: 47% in 1965, 1969 and more rapidly to 32% in 1996-1998 (Amaza and
Olayemi, 2002). The agricultural sector's changing share of GDP is partly a reflection of the
relative productivity of the sector. :
Sorghum grain ranks fifth in the world after wheat, rice. maize and barley (FAO, 2006).
Sorghum like many grains, has a diversity of uses, including human consumption and
animal feed. Sorghum is used for human nutrition all over the world (Carter et al, 1989).
Wikipedia, (2006) reported that sorghum is a major crop for many poor farmers especnal‘ly
in Africa, Central America and South Asia. It further stated that grain sorghum is used for
flours, porridges and side dishes. malted and distilled beverages and spe'cialty‘ foods such as
popped grain. Sorghum s also considered to be a significant crop for ap}mal feeds. Fry ef al
(1992) reported that sorghum can be as a substitute for feed composition for layer bird at
60% without egg yolk malting. :
Sorghum grain ranked fifth in the world (FAO, 2006), however, in terms of area of land
under food crop production in Nigeria, sorghum ranks fifth (after m1ll§t, cowpea, cassava
and yam) (Imolehin and Wada. 2000). Kolawpk? and Scoqnes (1994) identified the majo¥
sources of decline in food production(sorghum inclusive) in the country as: ﬂuctuatxor:j 0
water table; and aftendant:dangers of flooding; inadequate water supply at the ;nd 9f thek gyf
season; high cost of water lift'm% _ devices; 1a<ii of shortage of agrochemicals; lac
i d seeds and high cost of labour among others.
ﬁgrg\égeral MiniStrygof Agriculture (1993) estimated that annual supply of f‘::igggg
(including sorghum) would have to mcrease .at an average annual 1:ate of 5.9% tc; il
demand, and reduced food importation significantly. The constraint to the rap ® e H
- good production seems to be mainly that of low crop yields and resource pro ' 1
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. isavectorofunknown parameters;
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~ inproduction and are often assumed to beiid .
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l METHODOLOGY W

crudy Area: The study wag conducted in Niger State of Nigeria. The State i«ﬂycalcd within
latif des 8«10 north and lﬂlw,ll\uh‘r; 38" castof the prime meridian with land a‘ﬂa()l"/(ﬁ()f}

quare Kilometers and a population ol 4,082 558 people (Wikipedia, 2008), Thq Stateis
Located within latitudes 8°-10°North and long itudes3'-8" east of the prime meridian. The
ate 1s agrarian and well suited for produetion of arable crops such as maize, yam, cassava
and cassava because of favourable climatie conditions. The annual rainfall is between
L100mm  1.600mm with average monthly temperature ranges from 23'C and 37€
(NSADP, 1994). The vegetation consists mainly of short grasses, shrubs and scattered trees.
Sampling Technigue: The data mainly from primary source were collected from Munya
Local Government which was purposively selected because of prevalence of the crop in the *&8
area. The data were generated through the use of structured questionnaires designed in line
with objectives of the study. A total of seventy-five farmers were systematic randomly
sampledto give each farmer an equal chance of being selected and interviewed.
Empirical Models: The stochastic frontier production function is expressed as follows:

Where

Ln=Natural logarithm;

[ = ith sampled smallholder farm;

Y = Value of farm output from farmI;

Xs=input variables in the model, and aii o
SO

X, =Farm Size (in hectares); e o SCRREE T AR
X, =Labour (in man-day); _ ‘ < ""‘“’,&%: _ﬁ!‘lﬂ,ﬁ
X, =Fertilizer (kg); ik Ml s e
X, =Herbicides (litres); -

X =Seeds(kgh

e resourcesused in production;

orthe

B, = Input coefficients forthe resot e . 5

U, = Farmer specific characteristics ?@ﬁé@@@%ﬂﬁcﬁon efficiency;
V,=Statistically disturbance term. (T pagid | e
The explicit form of the Cobb-Douglas functional form iswrittenthus: -

Where Y, X,, X, X;, X, and X, are s defined earlier. The V,'s are assumed to be independent
and identically distributed (iid) normal random errors having zero mean and unknown
yariance. U/'s are non-negative random variables called technical inefficiency of production

of the respondent farmers which are assumed to be independent of the V/'s such that U/'s are

the non-negative truncation. (at zero) at the normal distribution with mean p and variance 3
4= 6, BT+ 8Ty # BT N i ool
7.7 ,and Z 3 are the age, family size-and level of education of the ith farmers <t
respectively and the Bs and §s are known scalar parameters to be estimated. P
The variables age, family size and level of education are included in the model for the
technical inefficiency effects to include positive effects of fa istics on the
efficiency of production. 4 L :

The technical efficiency of the farmers is expressed ast
TE, =exp(-U) - ~f
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e RESL LTSAND DISC[:SQION TR fmnner &
Production Analysis: The Summary st stics of t TN e ‘
pre:.entedh'rabld They include the sample mean and the standard deviation for eachiof the

‘ x The mean of $790.93kg of sorghum per annum was obtained from th dﬂta

wu;h a <tandardMatlon of2199.55.

mm slﬂ& the variables in stochastic fre ;
- Minimum Ma 1l Standard Deviation
2700 ' 579093 - 2199.55
X 1500 W26 . 0.45
50 g8 57 21.50
56.31 15.57
b2 o 2.06
276 0.94
3582 10.11
7.67 4.83
1.93 1.42

The large size of the standard demnon conforms to the fact that most farms of
z-gd!&rem scale of operation. Analysis of the inputs also revealed an average farrﬂ
. 1.26 per farmer an indication that the study covered small scale. family ma
The average labour of 488 man-days shows that sorghum farmers depend cavil
'wdbmomofthefarmmg operations. : .'

~ férmmg that dominate agncultm'al productlon legena_
Variable repi*esentmg ‘the demographic characteristics of the farmers er
- analysis of the determinant of technical efficiency include age of the farme:
i education level of the farmers.. The average age of the farmers, family
schooling were 35.82; 7. 67and 1.93 respectlvely, ‘meaning that the fa:ﬂecs
ycmngand uneducated. .
~ The model specified is eshmated by the maximum hkehhood app
computer programme FRONTIER 4.1c developed by Coelli, (1996)
,gresented in Table2 the esnmated ‘coefficient for land is p €
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- : ' es of Parameters of (he Cobb ,4‘» Frontier Funet .

Small Seal® Sorghum Farmers in . . : = S s |

Niger State. |
. =] a
e . ":

ariables e - ! ———
Van Lnﬂ;\l“d(‘l Parameters Cocffic 1ents T t-ratio -__
Genera —|

‘ i, 1
Constan! B 0.167 » 3.360%+= !
Farm Size (ha) (X,) B(: 0.197 BS54 | **% i 3
| abour (Man-days) (X,) A, _0"|5] 923 [ ‘ :

Fertilizet {l\g‘ (Xy) [ 0.263 ‘wok
Herbride (Litres) (X,) 5 i ¥
Seed (k&) (Xs) Bs 0.602 o
Inefliciency Functions
Constant 50 P 0.622 397 3
\ge (yours) 81 0.114 0.2¢5
Family Size 5, -0.131 1292
Fducation Level (years) 5 0461 6.170*
Diagnosis Statistics - 4o
Sigma-square §° - 08718 3 FEEE * g
S i o © 03387 2 255 :
Log likelihood function : -0.15
*Significant at 10% level; **Significant at 5% level: ***Significant at 1% level.
NS = Not significant. ' : :
The estimated coefficients of the inefficiency function provide some explanations for the
relative efficiency levels among individuals' farms. Since the dependent variable of the
inefficiency function represents the mode of inefficiency, a positive sign of an estimated
parameter implies that the associated variable has a negative effect on efficiency and 2
negative sign indicates the reverse. The negative coefficient for age and family size implie: ot

L

that aged farmers and the farmers with large family in sorghum production ﬁ;iﬁug
technically efficient than the young ones with small family size meaning that as the age and
family size inerease in the study area, the technical inefficiency of the farmers decreases.
This is in conformity with the assumption that farmers' age affects the production efficiency
since farmers different ages have different level of experience ability to obtain and process
informatioif; e vt Videe "dt_;:&,,;;. TR Y e AT o

Also, negative coefficient for education implies that the farmers level of technical
inefficiency declines with more education. This result conforms with previous works by
Pariket-al, (2007). - ' :

The sigma squre (0.8718) is large and statistically significant at 1 percent. This indicates 2
good fit and the correctness of the specified distributed assumption of the composite error
term. The technical efficiency analysis of sorghum production revealed that technical
inefficiency effects existed in sorghum production in the study area as confirmed by the
gamma value of 0.3387 that is significant at 5 percent level (Table 2). The gamma { re.ltlo
indicates that relative magnitude of the variance &. associated with technical
inefficiency effects. Hence, 0.3387 implies that about 34 percent variation in the output of
sorghum farmers was due to differences in their technical efficiencies.

Technical Efficiency Estimates of the Farmers _
The technical efficiency indices are derived from the MLE results of the stochastic
production function, using computer programme FRONTIER 4.1 The indices in table3
show that the technical efficiency of the sampled farmers is less than 1 (less than 100%).
implying that all the farmers in the study area are producing below the maximum efficiency P

frontier. R 1 oo b, - ! s
Some farmers demonstrafed a range ©f technical efficiency of 0.79 (79%) while the wort

farmer has a technical efficiency of 0.51 (5 1%), The mean technical efficiency is 0.6321
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