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Abstract y o I production and j
‘This paper investigates furm  level echnical clliciency  ob and i

determinants in a sample ol 80 yam producing farms i[l Bosso local '(mvcrnm'cm
Arca (1.GA), Niger State, Nigeria using a s(nchusllcl frontier pmduclm‘n function
approach applied to cross-sectional data generated during the 2006 cropping scason,
Farmers were selected using random sampling procedure. 'I{USI:IIIS lr‘ldlcak': that
technical efficiency of production in the sample of yam prmll_lclng farms lnvcsu’galcd
ranges from a minimum of 18,60 per cent o @ maximum Ql 92.60 per cent with an
average technical efficiency estimate of 80.90 per cent. This suggests that there are
prospects for increasing their production by as much as 19.10 per cent by rcall(?cating
the existing resources more optimally. Results also show that the estimated
coefficients in the technical efficiency model indicate that farm size and level of
personal income have positive effects on technical efficiency of yam farmers,
Iowever, a negative relationship between technical efficiency and extension contact
is found. It is recommended that farmers should expand their farm sizes which
necessitates the introduction and re-strengthening of existing favourable credit
policies. The central body coordinating extension services should be encouraged by
motivating staff directly involved in disseminating production information to increase
outpul.

Introduction
One of the major problems facing developing countries in the tropics is the production
of sufficient food, fuel, fibre and shelter for their population (Akinwumi and
Youdeowei, 1999). The problem of climinating hunger is now a big challenge
cspe.cmlly in third world countrics and sub-Saharan Africa in particular.
Agriculture has been the mainstay of the economy ever before independence and early
post independence (Olajide, 1992). But since the discovery of oil and its boom in the
0 ‘o Y 10611 A » o, H . :
late 60’s, the Nigerian governments’ attention was diverted from agriculture to the
non-agricultural sector. This was characterized by a paradigm shift of labour from
agriculture to take up available employment opportunitics in these non-farm sectors
(Olajide, 1992).
The diffusion of managerial skills has e s : 4
NGRS MR b g 1as not been f’l’btlvcd, while the expected increase
in productivity has not been commensurate with the level of incentives and other
financial support given to them. It should be noted howe ivi
bR e The - dchibvid TN 1owever, that productivity
b an be achieved through the use of improved technology efficient
utilization of resources. (Omotayo, e «l, 2001). Given the _g,y ” f
am technologies by farmers, i - biven the low rate ol adoption ©
yam | g y farmers, improvement in cfficiency remains the i1 cost
effective way ol enhancing productivity in the short run. | > Siflcier of
resource use in crop production by farmers will rc(]uirc'k mpreLing gtﬁmcncy t
cllicieney levels as well as identification of some wlie -noWICdgc of the .currend
with hnnging improvcmenL Even "Nlllgh Ni :cllvi- Ll)’ variables that can be tinkere
produce more food than the curren I“’J)llluli%) 3 has thie botential resources =
h requires, factors like biological,
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economical, soci9-cultural and cli.matic varigblcs which are beyond the contro| of the
farmer have contmped to undermine productl_on._ Low crop yield, high cost of labour
ate or inadequate inputs to farmers, use of indigenous or unimproved crop Varietic;
and breeds of livestock, poor marketing system, low technology and limited ratio of
extension workers to farmers are some of the associated problems with agriculture
since the colonial period.

Yam belongs t0 the genus Dioscorea. The most economically important are the white
vam (D. alata). These yams are indigenous to West Africa except water vam which
briginated from South-East Asia. Producticmv of yam in Nigeria con{ributed an
average of 72% to the total yam production of West Africa and Nigeria alone account
for 70% of the world’s yam production. (FAO, 1998). Not much research has been
carried out on the improvement of its quality and quantity compared to other food
crops. Yam production has continued to decrease over the past years following poor
production pattern, processing, storage, transportation and marketing system of the
crop (L1.T.A, 2006), yet, breeding works in Nigeria resulted in the selection of clones
that do not require staking and capable of yielding an estimate of 20 tons/ha. Nigeria
has the potential to be self-sufficient in yam production as virtually all the ecological

zones are suitable for its cultivation. Another big constraint in the production of yam

apart from those listed earlier is the cost and unavailability of planting materials. This

is a major constraint to increased yam production, and this material is scarce (NCRI,

Umudike, 1985). Seed yam alone constitutes over 40% of capital outlay in yam

production in Nigeria (NCRI, Umudike, 1985). In their investigation, Lyubor and

Helen (1996) observed that recent measures of efficient production of yam have been

incongruous with the production motive of the ehtrepreneurs in the farming business.

The reason being that, bureaucratic obstacles inherent in the Ministry of Agriculture

have continued to foster unnecessary delays in the release of credit and other

production inputs to the practicing farmers.

Industrially, alkaloids content in yam makes it very important to the
pharmaceutical companies for the production of drugs, particularly steroids, though
poisonous and that is why it must be properly cooked before it is consumed. Yam is
also prepared as yam flour and play vital roles in traditional culture, rituals and local
commerce especially the D. rotundata, which is most cherished.

Okike (2005) found that increased resource use associated with agricultural
intensification was not always accompanied.by an increased in production efficiency;
and while agricultural intensification based on high external input strategies yields
higher marginal returns in the northern’ guinea savanna, a similar strategy is not
critical to success in the Sudan Savanna given current use levels and the biophysical
endowments of the latter ecological zone.

Ali and Byerlee (1991) opined that variables related to managerial ability of
farmers including education and technical know-how are found to be significant
sources of measuring efficiency or inefficiency. In the same vein, Ajibefun and
Daramola (2003) emphasized that variables such as age of farmers, level of education
and level of investment are most significant in both technical and allocative
efficiency. Other factors like family size, health status, hired work-force, credit
ch‘fss‘?ﬂ,lty, fragmentation of land and extension services are possible significant
Fu;;::r‘lams 1°.f §fﬁciency either technically or allocatively. (Obwona, 2000).
ey ore, low lneracy‘lfavel‘of the farmers, lack of recor@s, whlgh lead to memory

Sy§tem, poor condition of rural roads and transportation which affect mobility
of extension workers and sources of input used tribute to inefficiency of yam
Production in most duci Sy u§ e' oml n. . . show that socio-

producing areas. Most empirical studics therefore sho
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economic characteristics and farm characteristics are main sources of
i acticing farmers.

efﬁcwn}c:a)if.gzrg’o?l%%g) alsog]ending credence to this, found t.hal fa_rm sizes, age
farmers are positively related to technical efficiency. ]nefﬁglency is m(.)s,tly Noticeg
among ageing farmers and those obtaining loans as they redirect thefac:lxty towards
other livelihood strategies or consumption of goods to ensure an Improved |
standard. This directly or indirectly affects productivity and lead to defay]s h
payback becomes difficult. [y

Yam is highly cultivated in most rural areas in Niger State and especially i
the study location, but unfortunately, less attention has been paid to deve]oping its
production as a result of low technology and lack of implementation of government
policies by government and it agencies. Farmers in Nigeria, particularly yam farmers
in Niger State need to improve the efficiency in yam production so that output could
be raised to meet the growing demand. Little has been done to ascertain the technica]

efficiency in yam production in Niger State in recent past. An increase in effi

Iciency
would lead to an improvement in the welfare of farmers and consequently a reduction

in their poverty level and food security. The challenge is how to get this done by
redirecting policy focus to improve efficiency in its production especially in the
subsistence system of farming to improve their gross margins through bumper
harvest. This study aims at examining the technical efficiency of yam production in
Bosso LGA, Niger State, Nigeria and making policy

recommendations towards
improving the technical efficiency of farmers by reallocating the existing resources
more optimally.

teChnicy)

iving
ence,

Methodology
Study Area and Location

Niger State of Nigeria is a major yam growing area of the country. The state was
created on 3™ February, 1976 with Minna as the capital city. The state is located
between latitude 3° and 79 and longitude 8° and 14° West of the Greenwich Meridien.

247,359 persons (NPC, 2006). Bosso LGA shares border with Shiroro, Paikoro,

Gbako and Wushishi LGAs. It has a low land type landscape and experiences an

annual rainfall of about ¢ months ie (April to September) with an average

temperature of 32°C -35°C. Agriculture is the mainstay of the inhabitants. Besides.

they also engage in petty trading and few are civil servants, The vegetation of the

state falls within the guinea savanna agroecological zone of Nigeria. Minna town is
the commercia] city and is located at a valley between Chanchaga and Bosso town.

i cereals (millet, guinea com, maize, rice, etc);

€r crops such as yam, cassava, potatoes, etc; melon,

groundnuts, Sugar cane, soyabeans and some fruits among others. There are two

majo; rivers traversing the state namely, Rivers Kaduna and Niger with dams located
at Shiroro and Kainji which generate hydro electric power.

» Garatu, Sabon Daga and Gidan
Mangoro. A tota] of 80 yam farmers were selected randomly for this study. From
each of the sample villages, 20 yam farmers were selected. The household heads were

Scanned with CamScanner



Journal of Science, Technology and Mathematics Education (JOSTMED)
Volume 6, Number | ‘ May, 2009
ISSN 0748-4719

identified and copies of the questionnaire administered to them
interview schedules. complemented by

Data Collection
Well structured questionnaire were administered by the researchers with th
e

assistance of ADP extension agents as well as trained enumerators in each of
Jocations. Data were collected on: quantity of yam produced (in tonnes), hect o o
land cultivated, labour inputs for yam production (in man-days), years’ of f:rn;s' o
experience, sources of credit available to yam farmers, other operating costs ;ﬁg
various materials used in yam production such as fertilizer (in kg) and household size
and other socio-economic variables during the 2006 cropping season.

Method of Data Analysis
Descriptive statistics and stochastic production function model were used in the

analysis of data. To examine the socio-economic characteristics of yam producers,
descriptive statistics were used.

Measurement of Technical Efficiency

Technical efficiency is measured considering the farm input utilization and
technology. Estimating technical efficiency involve either a deterministic or stochastic
frontier production function. The stochastic model, which is the focus of this study, is
based on the assumption that the frontier production function depends on production
and technology related parameters as well as random disturbances. The stochastic
frontier approach amounts to specifying the relationship between output and one or
more input levels, using two error term. One error term is the traditional normal error
term in which the mean is zero and the variance is constant. The other error term
represents technical efficiency and may be expressed as a half-normal, truncated
normal, exponential, or two parameter gamma distributions. Technical efficiency is
subsequently estimated via maximum likelihood estimation technique of the
production function subject to the two error terms following Aigner, et al (1977);

Coelli, (1996); and Essien, (2000).

The Empirical Model
The stochastic frontier production function was use

function can be illustrated with a farm using ‘n’ inputs
output Y. Efficient transformation of inputs into output i
production function f(x), which shows the maximum output o
input vectors. (Ajibefun and Daramola, 2003).
The model begins by considering a stochastic productio
disturbance term of the form:

Y = (X, B)e° - - - - (1)
Where,
Y = quantity of output, X;= a vector of input quantities, } = a vector of
and
e = exponential base and € is a stochastic disturbance term,
independent elements, hence the term stochastic frontier whereby
, € = ui-vi - - - - (2)
le Y = f (X, B)e(Ui-Vi) B (3)
The symmetric component v; accounts for random variation i
not under the control of the farmer such as weather, diseases OF

d. The idea of frontier production
(X, X3 ------ Xp) tO produce
s characterised by the
btainable from various

n with a multiplicative

parameters

consisting of two

n output due to factors
fire disaster. It1s

4

Scanned with CamScanner



Ma) , 2004
. D 29 -
Journal of Science. Technology and Mathematics Education (JOSTMED) ISSN 0748-47),
Volume 6. Number |

2
i i distributed as N (0, ov") randop,
independently and xdcntlcal'ly - .
32??:)?:5 ti?)d?:;eandcz}: of the us. A one sided compon(cntT;J]s‘(;) urcge;:)tqfotrc:h?:al
inefficiency relative to the stochastic frontier, f (X;, p)e". lu:S blc oo rrom:-;n
output which lies on the frontier and u,<0 for one whose output i '
as /N ~ (0.0u)/ N . :
The frontier of the farm is given by combining equation (1) and (2).
Y o= Xppe™ - - - @) e catic
Technical efficiency of an individual farmer is deﬁ.ned in terms ob]t € rlz-::‘lolo ic
output observed to the corresponding frontier output, given the available techno ogy.
Technical efficiency (TE) = Y/Y* -
= f(Xi, B)exp(vi-ui)*f(X. Blexp(vi) - - - (5)
=exp(-u) - - - : - - O fge
Where Y; is the observed output, and Y;» is the fron.uer output. Tec 1ca y
efficient farms are those that operate on the production frontier and the level by which

a farm lies below its production frontier is regarded as the measure of technical
efficiency.

For this study therefore
mentioned above, the
specified by a Cobb-Do

, and as has been used in various investigations, as

production technology of yam farmers is assumed to be
uglas frontier production function of the form:

LnY= B0+ Ban X+ B.LnX, + BSLani + B4LDX4 + BsLnX_: + Vi-uy; - - -
(7)
Where; Ln represents the natural logarithm, Y re

» A2 Tepresents the cost of planting materials in
naira (N), X; represents the quantity

of fertilizer used in kg (kilogramme), X,
represents the labour inputs in man days, X5 represents the capital inputs in naira (i.e
depreciation on fixed cost items. rent, interest payment etc.). B to fs are coefficients
to be estimated.

The vi are assumed to be independent and
s. having zero mean and unknown varia

ects, which are assumed to be independen

negative truncation (at zero) of the normal distributio
6.°, where Ujs defined by,

Ui=0,+ ciDi+ Ca2Zy;i+ 037Z;;

Where; D = dummy variable for credit status of t
denote farmers that have access 1o credit and zero

access to credit, Z, = Age of the farmer (in years
years spent in school), Z; = farming €xperience
(number), Zs = Extension contact, Z¢ = membership of Co-operative (dummy variable,
where (1) denote farmers that belong to a cooperative society and zero (0) 6ﬂ1er“d58),
rmer in Naira,

sumed to influence technical efficiency of the farmer and
wledged.(Ajibefun and Daramola, 2003). The B and o -
coefficients are unknown parameters to be estimg

e X ted, by the method of maximum
likelihood, using the computer program FRONTIER version 4.1 (Coclli,1994).

identically distributed normal
nce. o, ujs are the technical
t of vis such that Uss is the non-
n with mean, u; and variance,
T 64Zsi+ 0 5Zyi+ 06Zs; + 67Z¢; ~ 877 - - (8)

he yam farmers, whereby one (1)
(0) denotes those that do not have
), Z> = level of education (No. of
(in years), Zs = Household size

Results and Discussion .

Socio-economic Profile of Respondent Farm householgs
The average farm household had nipe family members and the typical
household head interviewed was :
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average farm sampled is 0.56 hecta'res. Household labour source was relied upon for
the accomplishment of farm. operations. Mean annual personal income of households
is N431,927.21 while capital used in yam production is sourced majorly frorﬁ
personal savings. Most of the land cultivated by respondents is inherited.

Maximum likelihood (MLE) and Ordinary Least Squares (OLS) Estimates of the
Production Factors

The stochastic frontier production function and OLS estimates obtained and the
relevant statistical test results are presented n Table 1.

The results presented in Table 1 indicate that some of the estimated coefficients are
positive while others are negative in sign. The estimated coefficients are direct
elasticities of the dependent variables with respect to the independent variables with
which the dependent variable is associated. The estimated sigma — squared (87) value,
which is 0.651 in Table 1 is significantly different from zero at 0.05 level indicating a
good fit and the correctness of the specified distributional assumptions of the
composite error term. The magnitude of the variance ratio i.e the gamma (Y) which 1s

0.917 is statistically significant at 0.01 level suggesting that systematic influences that
are unexplained by the production function are the dominant sources of error. Out of
the five explanatory variables modeled, only two, namely: farm size and capital input
are the only production factors significantly affecting yam production in the survey
area. The estimated coefficient of farm size is appropriately signed, that is, positive
which is 1.043. This implies that larger farm size coupled with good management
practices should translate into increased output of yam. The coefficient for capital
inputs is also positive i.e 0.076 and is significant at 0.01 level. This coefficient,
though small in magnitude
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i imates for Yam
Table 1: Stochastic Frontier Production Funf:llons a?cd 2(8565 Estim
Production in Bosso Local Government Area, Niger State, .

—
LS MLE
Variables Parameters 0 —
5 3.554
Constant B“ %./9] * % ¥k
(2.001) (3.617)
1.043
A g if 0.970
Farm size (ha)X; (7.110)***
(10.573)***
Cost of planting materials X» B2 0.087 -0.019
Lo, (0.117) (-0.314)
Quantity of fertilizer X Bs 0.012 0.005
(-0.557) (0.267)
Labour inputs (mandays) X B4 -0.032 -0.098
(-0.217) (-0.764)
Capital inputs (M) X5 Bs -0.086 0.076
(2.192) (2.730)***
Log likelihood -35.374
Average Technical Efficiency 0.809
Minimum Technical Efficiency 0.186
Maximum Technical Efficiency 0.926
Sigma —Squared (82 0.153 0.651
(2.283)**
Gamma () 0.840 0.917

(18.854)*F%

Source: Derived from output of computer

Note: ***;**:and * implies statistical]

respectively. Values in

programme Frontier 4.1 by Coelli, (1994).

y significant at 1% 59, and 10% levels
parentheses are the respective t-ratios.

implies that an increase in investment on capital inputs would lead to an increase in
farmers’ output. In traditional agriculture, capital investment on fixed assets is
negligible.
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Levels of Technical Efﬁciengy in Yam Production in Bosso LGA, Niger State
The levels of technical efficiency in yam production in Bosso Local
Government Area Niger State is summarized in Table 2. )

Table 2: Distribution of Respondents According to Level of Technical Efficiency of Yam
Production in Bosso Local Government Area, Niger State, 2007

Efficiency class No of Farmers Percentage(%)

<051 ' 4 500

0.51 -0.60 ‘ .23

0.61 —0.70 | 4 5.00’

0.71 —0.80 17 21.25

0.81 -090 40 gy

0.91 - 1.00 14 17.50

Total 80 100.00

Source: Derived from output of computer program Frontier 4.1 by Coelli (1994).

The results presented in Table 2, indicate a technical efficiency range of between
0.186 to 0.926 in the production of yam with a mean technical efficiency of 0.809.
Overall, the technical efficiency of sample farmers is less than 1 (100%) indicating
that all the farmers are producing below the maximum technical efficiency frontier.
The efficiency distribution shows that, about 95 per cent of the yam farmers which
represents an overwhelming majority attained more than half, that is, 0.5 (50%) level
of technical efficiency while just 5% operated below 0.50 level of efficiency. This
moderately high level of efficiency indicates that only a small fraction of the output
can be attributed to wastage. The findings in Table 2 aiso indicate that the best farm
has a technical efficiency of 0.93 (94%) while the worst has a technical efficiency of
0.19 (19%) implying that some farmers are operating far away from the frontier
region. A mean technical efficiency of 0.809 indicates that the respondents are able to
get a little over 81% of potential output from a given mix of production inputs
suggesting a scope for improvement by reallocating existing resources more
optimally. Results show that it will take an average yam farmer in the survey area (1 —
0.81/80) i.e 99% cost saving to become the most technically efficient.

Estimates of Parameters of Efficiency Factors

The sources of inefficiency in yam production are examined by observing the ¢ -
coefficients. The results are presented in Table 3. The results indicate that extension
contact and level of personal income are the only significant determinants of the level
of technical efficiency in yam production. In particular, extension contact has an
estimated coefficient of -5.019 and significant at 0.1 level of significance. The
negative sign does not conform to a priori expectation, because, previous findings
have indicated that extension contact have a positive contribution in influencing the
behavioral orientation of the farmer to improved farm practices which in tum leads to
!l;lcreasg in efficiency of production.

p:;::i‘z:;“osoi;!act _with farmers enhance acquisition of new k'nowled'ge, skil:Da:d
2001) which _lspfo‘ ed technology by ['he fa;mers as well as their mnovan}/;nes.:)ensmyr;
agents afford th:;"fl'»‘ecu:d to translate into mcrea§ed outputs. Cpntacts wit emedem
yam production erme.r‘s the opportunity of sharing ideas and information On i :

practices by interacting with other farmers. This finding Is nO
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consistent with earlier results by Ajibefun and Dargmola ('33123) V"I/'ll?l(i)s fzzlgigegtl;t ::at
the coefficient with respect to extension contacl IS 24 iven the recommend 4
extension services are not adequate in the survey areafgersonal ey bcld
extension agent to farmer ratio. The esti‘mfﬂed co‘?fﬁfltl_em ?afo U level. This in al Dle
is positive (0.780) as ;xpected.andns;at::ﬁ;altloy ;Lgn;lécr:nmhnica lly STt wi lt:;
s with more 1nco :
g::fbl};imth:?nmtlgroperate more closer to the frontier putput. (;ash z:itsha:d ;:;:le.s t{m
farmers to purchase production inputs such as improved seeds, agrochemicals,

facilities, hire labour and even adopt improved technology.

Table 3: Maximum Likelihood Estimates of the parameters of the inefficiency factors in

Yam Production in Bosso LGA, Niger State, 2006.

Variable Parameters Coefficient T — ratio _
Constant A Ao -0.235 -0.255 _
Age of Tarmers O -0.016 -gg;;

Level of education 5, ;(())(()) 12(3 -0 5 :L;.

Farming experience (years) 03 ; 3

Household size &4 -(3.014 -0.3 76*
Extension contacts Ss -5.019 -1.795

Members of cooperative O -0.235 -0.288

Level of personal income &7 0.780 2.931%*+

Note: ***; * Significant at 1% and 10% levels respectively.
Source: Output of Frontier 4.1 by Coelli (1994).

Conclusion and Recommendations

The findings indicate that farmers were not equally technically efficient in yam
production. A typical farmer realized a little above 80 per cent of potential output
from a given mix of production inputs suggesting a scope for improvement by
reallocating the existing resources more optimally to attain production goals. Since
farm size was found to be a significant determinant of the output of yam, increasing
the farm size can be an effective vehicle for stimulating greater output. Given thavt
prospects abound for increased yam production in the survev area, the need to evolve
appropriate favourable policies that will encourage farmers. increase their farm sizes
be.come paramount in our quest for increased agricultural food crop production. The
ng?r State Agricultural Development Project which is an arm of the State Ministry of
Agriculture which is the central body coordinating extension services should be
encouraged by committing more resources in terms of fund to motivate and encourage
the staff to disseminate useful production information for increased output )
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