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ABSTRACT

The national policy objective of substituting wheat with cassava to cut down on
food import bill can only be achieved by enhancing the productivity of cassava
farmers who are mainly small scale farmers. But critical to output growth is
resource-use efficiency. Efficiency of resource-use enhances farm productivity,
guarantee food security and consequently poverty reduction. Thus, in attaining
the aforementioned policy objectiveit isonly imperative to ascertain the resource-
use efficiency of this category of farmers. It is against this backdrop that this
survey is carried out to evaluate the allocative efficiency of resource use by
cassava farmersin Wamba Local Government Area of Nasarawa Sate, Nigeria.
This was achieved by ascertaining the socio-economic characteristics of these
farmers and estimating their production function to provide coefficients for
deter mining the all ocative efficiency of resour ce-use. Data wer e generated through
the administration of questionnaire to 126 randomly selected farmersin the five
villages purposely selected. The findings reveal that resources that account for
over 80 per cent (R?) variation in output are under utilized and thiswas discovered
to be at variancewith the national policy objective on cassava production. It is
therefore recommended among othersthat: agricultural credit should be readily
available, training and retraining programmes for farmers, and adequate funding
of research institutions.
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INTRODUCTION

Cassavaisthethird mostimportant food sourceintropica countrieswith over 500 million
peoplerelyingonit astheir main sourceof caorieswith subs stencefarmersin sub-Saharan
African countriesinthemgjority (I TA, 2011). Apart from being amajor sourceof caories,
cassava sderivativesare applicablein many typesof products such as confectioneries,
monosodium glutamate, drugs, amongst others. Asan energy derivative, cassavahasbeen
found and shown by theUS Department of Agricultureto bemoreefficientintheproduction
of ethanal, yielding doubleor triplethe amount of carbohydratefor ethanol production that
isfoundinfield corn. Thediscovery of itscapacity to aso act assubgtitutefor wheat has
generated anxiety inthe Nigerian federa government policy formul ation matrix.

Nigeriacurrently importswhest worth N635 billion annually basically for bread
production (Adesing, 2011). Itisargued that including 50 per cent cassavaflour inwhest
flour will save Nigeriaover N315 billionfood import bills, contributein thereduction of
theworsening rate of unemployment and consequently reduce poverty through theva ue
chain mechanism. In 2002, Nigeriaadopted apolicy compelling flour millerstoimplement
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10 per cent cassavaflour into wheat flour and thishaveresulted inincreasesin cassava
production from thetoneof 37 million metrictonsasat 2010 (FAO, 2011) to 45 million
metrictonsasat 2012 (FMARD, 2012). The present administration ispoised to double
thisfigure by making production demand driven. But agriculturein Nigeriaisdominated by
theprevadenceof small scaefarmerswho account for over 90 per cent of thetotd agricultura
output (Olayide, 1990; Ehilebo and Okon, 2009). Allocative efficiency dealswith the
extent to which farmers make efficient decisionsby using inputsup tothelevel at which
their marginal contribution to production valueisequal to thefactor cost (Akinwumi and
Djato, 1997). Chirwa(2003) opined that it reflectsthe ability of afarmto useinputsin
optimal proportionsgiven their respective pricesand the production technology. Under
competitiveconditions, afarmissaid to beallocatively efficient if it equatesthemarginal
returnsof factor inputsto the market price of output (Fan, 1999).

Allocativeefficiency of resourceuseiscritical to enhanced productivity andincomes.
Themajor goal of any production systemisthe attainment of an optimally highlevel of
output withagiven amount of effort or input. In the attainment of optimal level of output,
resource productivity ispivota. Thus, efficient utilization of resourcesisasoingructivein
achieving broad-based economic growth. Agricultural growth however, isacatalyst for
broad based economic growth and poverty reduction especially in most low-income
countries(Amalu, 2005). Thenationa policy of doubling the production of cassavaso as
to cut down onwheat importation will not only reduce the country’sfood import bill but
will promotefood security and in the process all eviate poverty through the value-chain
mechaniam.

In addressing the above national policy objective, itisonly imperativeto focus
search light on the activities of these small scalefarmershby determining how efficientis
their resource usein the production of the much valued crop-cassava. In achieving this,
States or regions that appear to have comparative advantage should be isolated and
resource use efficiency of farmersexamined to ensure greater productivity. Nasarawa
State happensto be one of the Statesknown for the production of cassavaand Wamba
Loca Government Areaisamong the leading producers of cassavain the state. It is
againgt thisbackdrop that thisstudy iscarried out to determinethea locative efficiency of
resource use of thesefarmers. Theaim of thisstudy was achieve by ascertaining thesocio-
economic characteristicsof thesefarmersand estimating their production functionto provide
coefficientsfor determining theal ocative efficiency of resource-use.

METHOD

Thisstudy wascarried outinWambal ocal Government Areaof Nasarawa State, Nigeria
Thelocal government liesbetween 8.93333°N and 8.60000°E. It hasan areaof 1, 156k
and apopulation of 72, 894 at the 2006 popul ation census (NPC, 2006). It sharesboundary
with KadunaStatein the north and Plateau Stateintheeadt. It hasrichfertilesoilsfromthe
loosed soil materia of alluvia depositsinlower areasof the Farin-Ruwawaterfallsand
undevel oped soilson hillsslopesand entrenched river valleys. The Local government is
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characterized by atropical sub-humid climatewith two distinct seasons; thewet and the
dry season. Annud rainfal figurerangesfrom 1100mmto about 2000mm. A sSinglemaximum
temperatureisachievedin March of 39°C. Therd ative humility variesfrom 40%to 88%
withan average of 63%. Agricultureisthe major occupation and themain cropsgrown are
cassava, yams, rice, cocoyam, maize, beans, groundnuts, acha, and vegetables. Househol ds
aso keep livestock such assheep, goats, pigs, poultry, etc. The selection of sampleinvolved
amultistage sampling techniqueinwhichfivevillagesnamely Gwagi, Gwata, Sismbaki,
Wayo and Konvawere purposaly selected fromWambal ocad Government Area. Secondly,
Householdswererandomly selected on the basisof the community’ spopulation Szeusing
acongant sampling fraction of 1%in order to makethe sampling design to be sdf-weighting
thereby avoiding sampling bias (Eboh, 2009). Based ontheforegoing criterion, 126 farmers
wererandomly selected cutting acrossthefivevillagesmarked for the study. Datawere
collected in the 2010 cropping season. The data collected were mainly from primary
sources and obtained through the use of structured questionnaire that were administered
to the selected 126 cassava farmers in the study area. Data were analysed through
descriptive statisticsand regresson analys's.

In modeling farm production, the production functionisaviriletool touse. The
production functionisthetechnical or physical relationship between input and output,
estimated for further analysisof technical and economic maximum of output inaproduction
process. When the economic maximum is established, resource-use efficiency can be
determined. Therearevariousformsof production function that could be used to analyze
agricultural production generally (Heady and Dillon, 1981). However, agenera formmay
be specified for cassavafarmersin the study areataking into account the nature of crop,
environment and the peculiar category of thefarmers. Suppose the output of cassava(q)
of each farmer inthe study areaisafunction of farm size(fs), Labour (Lb), Stems(sm),
and Capita (k). Theimplicit form of themodel can be stated thus:

Q= (X, X, X, X, €)

Where
Q = output of cassava
X, = famsgze,
X, = Labour,
X, = ster_ns(measured inkg),
X, = capital
e = Errorterm

Itisexpected apriori that the coefficientsof X, X, X, X,,>0.
Four functional formsof themultipleregression modd; linear, semi-log, Cobb-Douglas
and exponentia were estimated and alead equation selected. Thefunctional formswere

expressedinther explicit formsas:

Q=b+bX +bX +bX +bX +e 1(Linear)
LnQ=Inb_+ b, InX + b, InX,+ b_InX,+ b,InX + e 2(Cobb-Douglas)
Q=Inb+b, InX +b,InX,+b_InX,+b,InX + e ——3(Semi-Log)
LnQ= b+bX +bX,+bX +bX +e 4(exponentia)
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Where

b, = constant
b,-b, = estimated regression coefficients
X-X, = independent variables

The Cobb-Douglas production function was chosen asthe lead equation having satisfied
the econometric criteriaof possessing the best fit, highest number of parameter estimates
that arestatisticaly significant, aswell asexpected signsof the estimated parameters. The
input-output rel ationship as expressed by the production function isimportant for the
measurement of allocativeefficiency of resource-use. Allocative efficiency hasto dowith
afirm’s/farm’sability to usetheinputsat itsdisposal in optimal proportionsgiventheir
respective pricesand theavail able production technol ogy. In other words, it isthefarmers

ability to produceagivenleve of output using the cost minimizing input ratios (Asogwa,
Umeh and Penda, 2011). Theratio of Marginal Vaue Product (MV P) to Marginal Factor
Cost (MFC) isthemeasurement for all ocative efficiency of resource-use (AER).

AER = MVPof afactor input
Price of the factor

Buu MVP, = MPP.,..P.
MVP, . = Margina Value Product of afactor
MPP, . = Margind Physica Productivity of afactor (Inthe caseof the Cobb
Douglasfunction, the MPP arethedirect elasticities of production-parametric
vaues)
P, = Unit price of afactor or the opportunity cost of thefactor.
AER = AllocativeEfficiency Ratio
Decision rule
If AER = 1, resourceisefficiently utilized
If AER > 1, resourceisunder utilized
If AER < 1, resourceisover utilized

Theuseof thisratioin determining alocative efficiency enjoysrich support inliteratures
(Agom, Ohen, Idiong and Oji, 2009; Rahman and Lawal, 2003)

RESULTSAND DISCUSSION

Socio-economic char acteristicsof respondents: From the socio-economic profile of
farmersontable 1, maescongtituted themgority of cassavafarmersinthe study areawith
86.50% of total respondent asagainst femaeswith 13.50%. Femaleswerelessinvolved
because of the high labour requirements and land ownership pattern which favour the
males. Mot of the respondentswere aged 41-50 yearswhile 31.72% of them were aged
between 31-40 years. The mean age of thefarmerswasabout 43.4 yearsimplying that the
farmerswereat their active stage of lifeto producethe needed quantitiesof output if given
the enabling environment such asinputs support. Also, the youthful nature of most of the
farmersmay be an advantageto innovation, sinceyouthsare said to belessrisk averse
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and may have better exposureto new ideas. Mgority of thefarmershad 9— 12 persons
in their families with amean family size of 9 persons. These large family sizes are
advantageousinlabour supply for agricultura output production. Onfarm size, mgjority of
thefarmershad farm sizesof 0.6 —0.1 hectares, 26.19 per cent had above 1 hectarewhile
themean farm sizewas0.79 hectaresimplying that most of thesampled farmersaresmall
scalefarmers. On thedistribution of farmersbased ontheir farm incomes, most farmers
earned an annual income of N50,000 — N 100,000 with only about 7% earning above
N150,000 per annum. The mean annual farmincomewasN89,141.97 whichislessthan
N8,000 per monthin spiteof largefamilieswhich they supported. Themargina propensity
to consumethe produce of thesefarmersfar exceedstheir propensity to save making the
generation of financid capital dmostimpossible. Thisfurther perpetuatetheviciouscycle
of poverty that had engulfed thesefarmers. The educational level waslow asatotal of
71.42% had either noformal education training or had only attended primary school. This
isbound to have adverse effect on their resource use efficiency and income generating
ability.

Estimation of Production Function: Fromtable 2, the study reveal sthat about 87.7%
of thetotal variationin output wasexplained by thefactor inputsincludedinthemode . All
explanatory variablesunder the Coblb- Douglasfunction cameout with theexpected postive
sign. These positive coefficientsimply direct relationship between inputsand output and
that increasein the quantity of one of theseinputshol ding others constant would increase
theoutput. Therelationship wassignificant at 1 per cent for farm sizeand stemsand 5 per
cent for labour and capital. Also, fromtable 2, cassavafarming in the study areafor the
2010 cropping season had output el asticities of farmsize (X)), stems(X.,), labour (X,)
and Capital (X,), as0.512, 0.161, 0.214, and 0.968. The sum of these elasticitiesisa
measure of returnto scale. For this study, the sumwasdiscovered to be 1.855 implying
that thefarmersare operating under increasing returnsto scale (Sncesum of eagticitiesis
greater than 1). Again, themagnitude of thesedadticitiesarereflectionsof the potential sof
each input towards enhancing productivity. The study futher revealsthat capita hasthe
highest potentia of 0.968 suggesting, holding other variablescongtant, a10 per centincresse
in capital requirement of thesefarmerswill increase output by 9.68 units.

Estimation of Allocative Efficiency: To obtain the parametric measure of efficiency, a
functiona form of the productionmode! isestimatedto obtaintheMargina Physica Products
(MPP) of each factor input. The Margina Value Product (MVP) was divided by the
Margina Factor Costs (priceof unitinput) to ascertainif theinputswere used efficiently.
Table 3 revea sthefindingsin that regard. Based on the decision rule specified above,
farm size, labour and stemswere under utilized by cassavafarmersinthestudy area. The
study areaisrural in setting with inherited pattern of land ownership. Large portions of
land withintheseareasarearablewith insufficient [abour to cultivatethefarm lands. While
thecravefor city-lifeandwhitecollar jobsisdepriving rurd agricultureof themaost productive
labour force, most children of farmersand graduates of agriculture are not attracted to
agriculture.
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Table1: Socio-Economic Characteristicsof farmers

Variable Frequency Per centage
Gender: Males 109 8650
Females 17 1350
Total 126 100
Age: Lessthan 30 17 1349
31-40 40 3172
41-50 50 3968
Above 50 19 1510
Total 126 100
Family size (No. of persons): 4 and below 06 476
5-8 K3 2857
9-12 63 5000
Above 12 2 16.66
Total 126 100
Farmsize (Hectares): 0.1-0.5 37 20.37
0.6-1.0 5 44.44
Above 1.0 K¢ 2619
Total 126 100
Average annual income:
Lessthan N50,000 K0 2380
N50,000— N100,000 50 3968
N101,000—N150,000 37 2036
AboveN150,000 0°) 0714
Total 126 100
Educational Attainment
No formal education 48 3809
Primary school viv] 333
SSCE/NECO/GCE 27 2140
Post secondary 0°] 714
Total 126 100

Source: Field Survey, 2012

Table 2: Regression estimates, t-value and level of significance of the independent variables

Varigble Regression Coefficient ~ Standard Error  t-value Level of significance
Famsize(X)) 0512 0118 439 001
Stems(X.,) 0.161 0043 3940 001
Labour (X,) 0214 0117 219% 005
Capital (X,) 0.968 0.2%4 3072 005
Constant 4930 0683 6.135 001

Source: Adapted from Appendix B

Table 3: Marginal Physical Products and Marginal Value Products for farm size, stem and labour
inputs in cassava production.

Resources MPP MVP MFC(#) MVP/MFC
farm size(ha) 14.081 14.081 1000 141
stems(kg) 0.851 34.06 25 136
labour(manday) 0.552 22.13 20 11

Source: Author’s computation
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FILE =" C:\Users\PIUS\Documents\Untitledl.sav’.
DATASET NAME DataSet 1 WINDOW = FRONT.
REGRESSON

/MISSING LISTWISE
/STATISTICSCOEFFOUTSRANOVA
/CRITERIA =PIN(.05) POUT(.10)

/NOORIGIN

/DEPENDENT y

/METHOD =ENTERXxw gh.

Regression
[DataSet1] C:\Users\PIUS\Documents\Untitledl.sav

Modd Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 038 877 743 5.00960

a. Predictors: (Constant), X, X, X, X,

Coefficients®
Model Unstandardized Coefficients Standardized Coefficients t Sig.
B Std. Error Beta

(Constant) 4936 683 6135 .010
X, 512 118 1230 439 010
X, 161 043 1126 3940 010
X, 214 Ja7 116 21% 051
X, 968 24 807 3072 .03

a. Dependent Variable: Cassava yield

CONCLUSIONAND RECOMMENDATIONS

Productivity increasein agricultureisan effectivedriver of economic growth and poverty
reduction especidly intherura areas. Growthinagricultureisheavily depended on efficiency
of farm production. Theinefficiency infarm productionisacontributory factor to stagnation
inagricultureresultingin soaring foodimport billsand consequently food insecurity. Though,
WambalL ocal Government Areaisone of theleading producersof cassavain Nasarava
State, yet resourcesaretill sub-optimaly utilized by farmersasreveded inthestudy. This
situationisin conflict with the policy objective of the Federa Government to not only
doublethe current production of cassavain the country but in thelong-run compl etely
substitute wheat in bread production with cassavaflour. The educational attainment of
farmers, poor accesstoimproved technol ogiesamong othersgppearsto befactorsmitigating
efficient utilization of resources. Tothisend, thefollowing recommendationsaremadein
linewiththefindingsof thisresearch.

I. From the estimate of our production function, capital hasthe highest marginal
productivity. Thisisanindication of thedireneed of agricultura credit by these
farmers. Provision of adequateagricultura credit will guaranteetimely and adequate
utilization of agricultura inputsfor improvement infarm production efficiency.
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. Thereistheneed for training and retraining of farmersfor improved quality of
labour and management skills, training such asyouth entrepreneurshipin agriculture,
agric-busness, agricultura techniquesamong othersto make sustainablelivelihoods
fromagriculture.

il Agricultura research and technol ogical improvementsarerequisitesfor enhanced
agriculturd productivity. Theuseof traditiona toolsinfarming activitiesistill the
common practiceinmost rura areas. Funding requirementsfor researchingitutes
ishighly recommended.

V. Poor infrastructure affects cost of production and value of produce adversely and
consequently farm production efficiency. Most rurd settlementsareisolatedin
Nigeriaand areusualy inaccess bleduring rainy seasonslimiting accessto inputs,
new technol ogiesand equipment. Rura devel opment schemesshould bereactivated
and basicinfrastructural provisonsmade.

V. Cost effective storagefacilitiesfor these farmers should be devel oped to make
productsreadily available on demand. Thisisresponsiblefor thecyclical glutin
thelocal markets. Significant lossesare still incurred dueto bush fireand post-
harvest |ossesresulting from lack of adequate storagefacilities.
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