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ABSTRACT

Technical &fficiency of cowpea production in Nigeria has been associated with numerous
factors, comprising institutional, production and farmer specific factors. However, outcomes
regarding the latter continued to recelve atterition, given the resource poor nature of farming
households. This study therefare examined the effects of hougehold demographics on the
technical efficiency of cowpea farmers in Niger State, Nigeria, Data were obtained through
structured - questionnaires administered t© 286 respondents. Descriptive statistics ‘and
stochastic frontier analysis model were used for data: analysis. The study revealed that
household demographics and educational status have direct stafistical effects on the
technical efficiency of the cowpea farmers. The key challenges witriessed by respondents
were lack of credit and low income as reported by 83.22 and 74.83% of the respondents
respectively.
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Agriculture is the back bone of Nigeria's economy; as it contributes 23.1% to the Gross

Domestic Product (GDP)iand.accourts for 387%.of theworking population {Federal Ministry of
Budget and National -Plaring, 2017). However, the sector’is believed to be one of the

country's potential sources of revenue that is still: underdeyeloped and unexplored. For.

instance, estimated 80% of. the availaple fand in the country Is arable, with potentials for
cultivation' (Info Guide Nigeria, 2014). The agriculture: sector is alse dominated by the crop
sub-sector, which accounts for about 85% .of the sector, covering cash and arable crops,
including cowpea. . :

Cowpea is a tropical annual herbacecus legume grown majorly in Nigeria and it
provides income and employrment oppertunities for most people in the rural areas of the
country. Nigetia is the largest producer in the World, as’it produces an estimated 2.17 million
tons annually (Food and Agricultural Organization, 2014), However, cowpea production in
Nigeria has been sub-optimal, with producers’ technical efficiencies below the frontier in most
parts of the country. In most cases, resources were either under or over-utilised (Sofoluwe
and Kareem, 2011: Egbetokun and Ajjola, 2008; Abba, 2016 and Abdui, Makama and Mika
*il, 2013). However, while affirming that traditional farms are charactarised by low use of
purchased inputs other than labour and associated with low yields, Norton, Alwang and
Masters (2015) argued that traditional farms tend to be poor, but efficient: This controversy
remained largely unresolved in-spite the-dynamic nature of the study of econamics.

Demographics on the other hand, involves the study of specific population based on
factors ranging from age, sex, to their hobbies and lifestyles in order lo be able io
characterize and assess the behaviour of the population (igi-global dictionary). Expectedly,
these specific characteristics play key roles in farmers' produgtion activities from whatever
perspective it is being viewed. Scfoluwe and Kareem, 2011; Abba, 2016 have established
the effect of farmers' demographics on technical efficiency. Given the assoclated factors
impinging on farmers’ efficiency under cowpea pfoduction in the study area, there are
doubts, whether farmers' demographics have any meaningful effect on farmers' technical

sfficiency. Thus, a pertinent guestion to ask therefore-is whether demographic compaosition
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has an effect on farmers' technical efficiencies. Therefore, this study descrived the
demographic characteristics of cowpea farmers in the study area, assessed the effect of
househcld demographics on the technical efficiency of respondents and identified challenges
limiting cowpea production in the study area, -

Basically, the initlal discourse on efficiency stems from equity censideration and was
premised on three thsories, namely the Pareto Efficiency or Pareto Optimality, the Kaldor-
Hicks improvement and the.Zero Profit Condition or Zero Profit Theorem (Intelligent
econamist). While Pareto optimality theory was premised on making one individual better off
without making any other worse off (terméd Parefo Efficient), Kaldor-Higks Efficiency was
based on logic that Pareto Optimal outcome can be reached by arranging sufficient
compensation from those who are made better off to those who are made worse off. Zero
Profit Theorem on the other hand, states that entry into a compatible industry will continue
until all opportunity for positive economic profit is reduced fo zero. With the pioneering work
by Farell however, efficiency thecries have focused on input ‘output relationships, output
optimization, given a set of input prices, productivity, performance, quality and profit. Alsa,
the frend in efficiency estimation has gone from double to single model estimation, using
either the parametric and or the non-parametric approaches. However, recent insight
differentiated between productivity and efficiency, with the former viewed from the current
rhetoric of output optimization from a set of inputs, while the latter was viewed from the
perspective of optimal resource allocation (Norton, Alwang and Masters, 2018), with the
resolve that smallholder farmers are associated with low productivity but are largely efficient
in terms -of resaurce allocation. Thus, Farell identified three forms of efficiency, namely
technical; allocative and eéconomie efficiendies. Technical efficiency is the ability of a firm to
produce a given level of oltput with -a given minimwn- quantity of Input under certain
techriology. Allogative efficiency on the other hand relates sto. choosing an optimal set of
nputs-with given set of Input jprices. Economic is & product of the technical and alldeative
efficiencies and-relates to the concept producfivity, performance, quality and profit. This
study draws mainly from Farrell's efficiency theeries-with focus on the technical efficiency.

METHODS OF RESEARCH

The study was carrled out in Niger State, situated in the North Central of Nigeria. The
state lies In the Guinea Savannah Vegetation Zone and is located within Latitudes 811N
and 11°20N and Longittides 4°30°E and 7°20E. Niger is bordered to the north by Zamfara
State, to the northwest by Kebbi State, to the south by Kogi State, to southwest by Kwara
State; while Kaduna State and the Federal Capital Territory borders the State to northwest
and southwest respectively. The State also shares a common international boundary with the
Republic of Benin at Babanna in Borgu Local Government Area (LGA). Niger State consists
of twenty five LGAs gfouped into three administrative Zones, namely 1, 2 and 3: with the
zones having 8, 8 and 9 LGAs respectively. This study was conducted in Zones 1 and 3 of
Niger State. Agriculture is predominant in the state, with cowpea, rice, yam, sugar cane,
maize and millet, being the major crops grown. .

A multi-stage sampling technigue was used for this study. The first stage was a
purposive’ selection of Zones 1 and 3 out of the, three Zones in the State, given the
preponderance of cowpea farmers (Niger State Agricultural Mechanization and Development
Agency, 2016). The second sfage was a sélection of two LGAs ach from the two Zenes. The
third stage was the random selection of 2 villages from. each of the selected LGA, giving a
total of eight villages. In‘the fourth stage, sampling of farm households in each village was
determined proportionately using Yamane’s model (Equation 1).

N
"= e &

Where: n = Sample size to be determined; N = Population size; e = limit of tolerable efror
(precision.level = 0.05); 1= constant.

-
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The data for the. study, were generated through primary sources and were collected
with the use.of structured questionnaire designed in line with the research objestives, This
was administered to the respondents with the assistance of trained enumerators. Data
collected were majorly demographic and input-output data covering variables like age,
marital status, household size, househiold decision maker, while the input-output data covers
production Inputs used for cowpea production- land, seed, fertilizer, labour, capital, output of
cowpea,; among others, t 263 )

Descriptive statistics such as frequency distribution tables. percentages and mean
were used to describe and characterize the respondents and idenfify the challenges to
cowpea enterprise, while the Stochastic Frontier Analysis was used {o determine the effect of
housshald demographics the technicalsfficiency-of cowpea farmers.

The explicit form of the model is expressed as:

InY = InBg + BylnX; + BalnXs +RsinXe +B4nX, ... .RelnXs + (Vi=Ui) (2)

Where: In is natural logarithm; [, - Constant; R+. 7 - Coefficients of producticn factors to be
estimated; (V| —U)) = Composite error term; Y= Oufput of Cowpea (Kg)y X4 = Farm size under
cowpea (Ha); X, = Quantity of fertilizer (Kg); X; = Family labour (Man-days); X4 = Hired
labour (Man-days); Xs = Agrochemicals (Litres); Xs = Capital inputs (depraciation on fixed
«cost items-such'as hoes, cutlasses (N); X; = Séed used (Kg).

The effect of household demographics was determined using the inefficiency function
specified thus:

TE=8 * O04Z 48y Lo + 832y +84Z4 +8sZ +8aZ5 + ..... N .,‘.523"222 {6)

Where: Z; = Household size (Number of pstsons 'in the HH); Z,=Gender of HH head
{Male =1, Female =0); Z, = Marital Status (Single Yes =1, No =0); Z, = Marital Status
(Married Yes =1, No =Q); Z; =Marital Status (Divorced-Yes =1, No =0); Zs= Age of decision
maker on technology utilization (Years): Z;= Gender of decision maker on technalogy
utilization (Male =1, Female =0); Zs= Years of farming experience (Number of years);
Zs=Educational level (Number of years spent in formal school); Z;=Farm size (Hectares);
Zyy= Employment (Number of those employed in the HH); Z;, = Household Composition -
Adult male (Number), Ziz = Household Composition -Adult female (Number);
Z14 = Household Compasition -Children (Number}; Zis = Number of extension visits (Number)
Z1e = Membership of Cooperative society (Yes =1, Na '=0); Z; = Number of languages
spoken (Number); Z:s = House ownership (Male =1, Female =0); Z4, ='Income of Household
Head (Naira); Zs; = Access to Credit (Yes =1, No =0); Zp1 = Access to insurance (Yes =1,
No =0); Zy; = Technology Utilization (Index); &, = Constant; &, —8,; = Coefficlents to be
estimated. . u

RESULTS AND DISCUSSION

Demographic characteristics of respandents. Table 1 shows that most (79.75%) of the
farmers In the study area were between the ages of 20 and 50 years, with mean age of 45
years. People within this age range are believed to be in their active ages, implying that the
farmers are capable of high productivity and are likely to utilize new technologies, This is in
consonance with outcome of the study by Okwwoche-et al, (2010), who pointed out that
younger farmers are more susceptible to utilize new technologies than older farmers. In all,
768.92% .of the sampled respondents were males and the decision makers of fheir
househalds. Most' (89.88%) of the respondents have ene ‘educational qualification or the
otfier, The implication is that most of the respondents are¢literate; with their educational
status'expected fo aid them in'applying new techriologies. Kimenye (2001) afd Nkonya et al,
(1997) reported that eduscation have posifive and significant relationship ‘with technolegy
utilization. The results from Table 1 further shows that 48.25% of the farmers have between
1.0 ha and 1.8 ha, with 2 mean of 0.8ha. This indicates that the respondents are small-scale
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producers, with obvious implications for enterprisé scale and commercidlization, However,
Fasasi. (2007) noted that the small scale farmers are responsible for the bulk of the foad
produced in Nigeria, Most (56.3%) of the respondents had household comprising 6 -11
persons. The mean housshold size was 10, implication”that, respondents on the average
maintain large family sizes. This could 'be-an asset for family labour, although exira expenses
may besincurred with respect to feeding, health and education. According to Perz (2003), a
large housefiold may encourage utilization of labour-intensive improved inputs. Farmers with
6-10-years experience (39.15%) predominate and this is followed by 23.78%. of farmers with
11-15 years experience. ¢

' Table 1 Distribution ¢
Bes -

<31 2 . 21 735 445 . 8.69
31-40 a7 2 33.92 ' .

41-50 110 38.48

51-60 . 56 19.58

81 and atove ' p 0.70

Decision miaker

Male . 220 76.82

Female BB 23.08 -

Educational level ’

(Numberof yesrs spent) :

0 @ 29 10.14

16 x 173 60.50 -

7=12 67 2343~

13 and abave ‘ 17 5.95

Farm Size . .

0.1-0.8 K =102 35.87 0.8 0.60
1.0-1.9 138 48.25

2.0-2.9 42 ' 1489

3.0> . i 4 1.40

Household Size ‘ -

<8 ' 3 10.84 10 3.96
6-11 161 56.3

1247 82 28.67

18-23 . 12 4.2

>23 B (4] 0 .

Sourcs: Field Survey, 2016,

Effect of Household Demographics on the Technical Efficiency of Cowpea Farmers.
The estimated coefficients of the Stochastic Frontier Analysis as presented in Table 2 shiows
that the estimated sigma-square (0.19) and gamma estimate (0.99) were significant at 1%
level of probability. The latter shows that; there was 89% variation in output resulting from
technical inefficiencies of the farmers. The estimate of the. parameters of the stochastic
production frontier indicated that the coefficients of all the significant factors included in the
efficiency function were positive, implying that Increase inthe use of any of the factors led to
increase intechnical efficiency; catris paribus. -

Specifically, inputs with respect to farm size; hired labour, agrochemicals and seed
were all positive and statistically significant .at 1% level of probability implying that an
Increase of 1%.in these Inputs resulted in-an increase in‘output by 0.753%, 0.013%, 0.049%
and 0.043% respectively. This aligns with the cltcomes of studies by Bekele (2003), Botis et
al, (1997), Nyagaka et al, (2010) and Agwu (2004), ) A

With respect to the “inefficiency model, gender of household head was positive with
coefficient of 0.471, which was statistically “significant at 5% level of probability. The
implication is that gender of household does riot increase efficiency. Farm size was negative
with coefficient of -0.148-which was also statistically significant at 5%. The implication is that
farm size increase efficienicy. This is in line with Beris et al. (1997) and Tanko ef al. (2008)
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that reported that farm size has a significant influence on farmers’ efficiency, but in contrast
with the study of Akinwumi ef al, (1996) that reported that farm size has no influence on
farmers' efficiencies. Educational level was positivs and-statistically significant at 10% with a
coefficient of 0.011, implying that educational level does not increase efficiency. This runs
contrary to the studies of Kimenye (2001), Mendala (2007) and Okoye et al. (2006) who
reported that education promoted farmers’ efficleney. The coefficients of being single and
divoroed Were positive with values 0.432 and 0.408 respectively and significant at 1% level of
probability while being married- was negative with cosfficient -0.316 and also significant at 1%
level of probability. This implies that marriage increases effigiency. This may be as a result of
the advantage ‘of the combined efforts of married people in acquiring agricultural information
and pulling funds together to utilize technologies as against those of respondents that were
single and divorced. Gander of decision maker on technology utilization, employment,
number of extension visits, house ownership, income of household head and access to credit
were significant at 1% level of probability and negative with. coefficients -0.0886, -0.190, -
0.654, -0.000 and -0.919 respectively. This implies that these variables increase efficiency.

Table 2 — Effects by household demographics on respondents’ technical efficiency

Variahles Paramgter  Coefficient *© Standard-arror t-ratio
Efficiericy model
Canstant ; 80 . 7.868717 0.588837 12.85%
Farm size N 81 0.783837 0.018543 40.66%
Ferilllzer a8z 0.001615 0.001688 0,88
Farmily labotir ' &3 0,004148 0.002880 1.44
Hired labaur o4 "0.013527 0.001818 7.05m
Agrochemicals a5 - 0.0483948 0.008792 T35
Capital inplits 86 0.148705 D.085850 .73
Seed a7 0.043870 0.018770 2B
Inefflciancy mode! - .
Consfant ' 50° 2.381503 0.396236 .04
Househeld size a1 -0.024572 0.128653 -0.19
Gender of HH head . 42 0471671 0.183052 2.58*
Marital status — single &3 0.432319 0.100134 4,30
Marital status - married - 54 -0.316448 0.088288 -3.59""
Marital status — divorced 65 0.408880 0.101665 4.03™*
Age of degision maker en technology ufilization 36 -0.004401 0.004880 0,81
Gender of decislon maker on technology utillzation 87 -0.736329 . 0.113748 847
Years of farming experience 48  0.005218 0.007013 0.74
Edueational level 08 " D.01189 0.006355 1.84*
Farm size 610 -0.149852 0.080249 -2.46™
E’mploy’m.ani_ ) 811 ~0.086400 0.025215 -3.82M
HH Canipesition —Adult male 812 -0.025457 0131227 40,19
HH Compasition — Adult fernale e 8§13 0.131568 0131523 1.00
HH Composition— Children &14 0.050560 0.128183 0.39
Number of extension visits per produetion seasen 615 -0.180364 0.046078 413"
Membership af Cooperative society 416 -0.087049 - 0.093143 «(,83
Number of languages spoken c 817 <0.079570 0.060572 -1.57
House ownership  * : 818 -0,854500 0.131643 4. GgTee
Income of Household Head a1g . =0.,000018 0.000002 “GEP
Access to. Credit 620 -0.919833 0.144010 H.agre
Access toinsurance a21 -0.113649 0,125463 -0.81
Technology Utilization 622 7 0459189 0.140217 B.27%*
Sigma-sqguiared o 0.191528 0.029841 - 5.42%*
Gamma ) _ T - D.S96769 0.001083 920,13

Log likelihood function = 149.65944"** LR test of the crie-sided error = 204.69447+
" Significant at 1%, ** significant af 5%, * significant at 10%
Seltrce: Computation fram survey data, 2016

This agrees with the studies of Katungi (2008), Habtemariam (2004), Boris ef ai.
(1997), Kidane (2001), Getahun (2004), Mbanasor sf al. (2008), David (2005) and Okoye et
al. (2006). Technology utilization was pesitive with-coefficients 0.459 and was statistically
significant at 1% level of orobability, implying that technology utilization decreases sfficienay,

183



RJOAS, 1(73), Jatuary 2018
This could be as result of inadequate and wrong  utilization, arising from inadequate
knowledge.

The frequency distribution of technical efficiency levels for cowpea farmers in the study
area Is presented in Table 3. The mean technical efficiency was 0.791, which suggested that
on the average, ‘the observed cowpea output was 21% less than the optimum output. This
implies that the cowpea farmers on the average were technically efficient (0.791) and were
21% below the frontier due to technical inefficiency. This situation can be enhanced by
adopting best practices of existing technologies. The-result further indicates that technical
efficiency indices range from 44% to 96% for the study area, with an average of 79%.

Table 3 — Technical efficiency distribution of Cowpea farmérs in Niger State

Technical Efficiency Score Freausncy Percentage
0.31 =0.40 T 47 16.43
0.41 =050 1 0.35
0.51-0.60 . . 11 : 3,85
0.581 -0.70 31 . 10.84
0.71 -10.80 . ; .15 . _ 5.24
0.81-0.90 38 : 13.28
0:.91 —1.00 143 50.00
Sample size 286 100.00
Minlmurm scere - 0.445

Maximam stare 0.8622

Mean score 0.781 X

Source: Computation from supvey data, 2016,

Challenges to Cowpea Production. The key challenges hindering cowpea production in
the study area were lack of credit (83.22%), low income (74.83%), high cost of hired labour
(74.83%), risk of new technology (54.69%), camplexity of technology (60.84%) and limited
knowledge of equipment use (57.34%) (Table 4). .

Table 4 — Challenges hindering Co‘:!vb.ea production

Challenges * ) Frequency Percentage
Risk of new technology. - 185 . 84.69
Complexity of technology ey 174 = 60.84
Doubts in Profitability 44 15.38
Lack of cradit - 238 _ 83.22
Low income 214 ) 74.83
Low accessiblity ‘ Q0 31.70
Language barrisr 30 . 10.48
Insufficient training 50 ' 17.48
Sacletal fagtars 85 . 22.73
Religious inclination 47. E 1643
Cultural inclination B8 - 23,78
Little-knowledge of equipment usage 164 57.34
Little or po experience In cowpea farming LT B 26.92
Doubts in efficiency of eqipmarit 113. L 39.51
Use'of Hired labour . 152 53.15
Large size-of land cultivated 128 : 44.78

Source: Computation from survey data, 2016,
GONCLUSION AND RECOMMENDATIONS

On the basis of the oufcome of this study, the study copcluded that some household
demographics had significant effect on the effisiency of cowpea praduction in the study area.
Consequently, the study recommendad as follows:

The need to encourage married people into cowpea production, given the benefits in
pooling resources together to obtain effisiency inducing tech nologies;
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Without prejudice to. the emphasis on productivity and given the untapped arable land
resources, it is imperative for the Niger State Agricultural Mechanization and Development
Authority to create awareness for acreage expansion in order to enhance the efficiency of
cowpea farmers. ¢ . .

Given the importance of asset ownership in household empowerment and efficiancy
enhancement, there is the need to support technologies that will raise cowpea returns on
investment with a view to enhancing the acquisition of rélevant assets and adequalely
position cowpea farmers for investment in their cowpea enterprise; and

It is imperative for policy makers in the state o take cognizance of farmers'
demographic characteristics in policies relating to cowpea improvement in the study area.
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