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Abstract

The ability of Nigerian agriculture to perform its role in the development of the economy has been on the decline
in the last three decades. Therefore, the 2030 Agenda’s historic commitment to rid the world of the twin scourges
of poverty and hunger cannot become a reality if nothing is done about improving resource productivity so as to
reduce poverty. This article examined the effect of resource productivity of maize-based farmers on poverty
reduction in South-West, Nigeria. Multi-stage sampling procedure was used to select 180 respondents and data
were collected with the aid of a structured questionnaire. The stochastic frontier production function, poverty index
and probit regression model were used to analyze data from the study. Results showed that age, farming
experience, cooperative membership, credit, extension visits, farm distance, and land ownership were significant
determinants of efficiency of maize-based farmers. The poverty incidence, poverty gap and poverty severity were
42%, 50% and 11.2% respectively. Results further showed that efficiency and other variables were significant
determinants of poverty among respondents in the study area. Policies that facilitate increased production of maize,
increased level of education, increased cooperative membership, and access to credit are essential to help reducing
poverty among maize-based farmers and among the rural poor in general.
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1. Introduction

The agriculture sector is important for the food and nutrition security. It contributes about 13% to the Gross
Domestic Product (GDP) and serves as principal source of livelihood for more than half of the population in
Nigeria. Food security and nutrition can be improved greatly as a result of agricultural development. This is
possible due to increase in the quantity and diversity of food and because the main driver of economic
transformation is agriculture. Agriculture remains the main source of livelihood for most of the people who are
under severe poverty (Food and Agriculture Organization, 2016). This is an indication that agriculture plays a very
significant role in the growth and development of Nigerian economy. The importance of maize cannot be
overemphasized with forty three percent of maize produced in West Africa comes from Nigeria (Kudi et al., 2011).
Maize is an important staple food crop in Nigeria, as it provides food for man, feed for livestock and raw materials
for some agro-based industries. The third most important cereal in the world is maize, which is next to rice and
wheat and has the highest production potential among the cereals (Prathyusha et al., 2013).

The present low level of productivity in production of food crop in the country shows that the level of
efficiency is low. Achieving sustainable progress in production and availability of food has been hindered with the
use of simple technology. However, in the last three decades, Nigeria has been reducing its ability to play its role
in agriculture. Umoh et al., (2015), estimate that in the rural areas, poverty level is very high, but the level of
income of farmers is relatively low. This shows the likelihood of high prevalence of income poverty. Annual
production growth slows down. Land and water resources are increasingly stressed, becoming scarce, and reduce
in quality due to resource degradation, improved productivity is expected to result to increase in production. The
income that comes from most farming households is low to be sufficient to take care of their needs. Thus, the
country is plagued with hunger and malnutrition. Rural dwellers are the most Nigeria’s population that are badly
affected by poverty because agriculture is their means of livelihood which includes maize production (World Bank,
2015). For the country to meet its expected increase of food demand due to the increase in population, increase in
per capita food consumption, change in consumption patterns and growing demand for energy; increase in
agricultural production needs to be 60% between 2005 and 2050 (Tilman et al., 2011). Without addressing the
problems of resource productivity in the agriculture sector, many of the Sustainable Development Goals targets
especially zero hunger and no poverty cannot be reached. Therefore, the Agenda of 2030 to eliminate poverty and
hunger in the world cannot be achieved if nothing is done about resource productivity of major food crops among
farmers in Nigeria. Thus, study on the effect of resource productivity of maize-based farmers on poverty reduction
remains imperative.
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There are many research studies that addressed maize in Nigeria: but the focus is mainly on nutrient uptake,
the performance of the maize crop (Ekesiobi et al., 2015 and Aderibigbe et al., 2017), the resource-use efficiency
(Oluwatayo et al., 2008, Kasim et al., 2014 and Oduntan et al., (2016), alleviation of poverty (Oladeebo et al.,
2017 and Ahmadu and Edeoghon, 2018), and chemical and nutritional analysis (Sule et al., 2014). Other research
that address poverty include: Anowor et al. 2013 conducts a study to evaluate the role of agriculture in poverty
alleviation, Aigbokhan (2008) studies growth, inequality and poverty in Nigeria, Theke and Arikaibe (2012)
evaluate the impact of agricultural intensification on poverty alleviation in Nigeria, Ogundipe et al., (2016)
examine the impact of agricultural productivity on downscaling poverty, , Eseyin et al. (2016) investigate the
effects of investments in the agricultural sector on poverty reduction in Nigeria. However, an empirical assessment
of the effect of resource productivity of maize-based farmers on poverty reduction to our knowledge is missing for
Nigeria. For the gap to be filled and to complement previous studies, this study examines the effect of efficiency
among other factors on poverty reduction in South-west, Nigeria. This paper therefore describes the socio-
economic characteristics of respondents, estimates their income, determines the resource productivity, analyzes
the poverty status and determines the effect of resource productivity and other variables on poverty status of maize-
based farmers in Nigeria.

2. Methodology

2.1 The Study Area and Data Collection

The study was conducted in South-West, Nigeria. The region is made up of six States which are; Osun, Ogun,
Ondo, Lagos, Oyo and Ekiti. The region is bounded in the North and East by Kwara and Kogi States respectively,
in the West by the Republic of Benin and in the South by the Atlantic Ocean. The area lies between longitudes 2°
31" and 6° 00" East of Greenwich Meridian and Latitudes 6° 21" and 8° 37'N of Equator (Agboola, 1979) with a
total land area of 76,853 km? with a population of about 25.2 million (National Population Commission, 2006).
The region has an average annual rainfall of 1486mm and an average temperature of 26.7°C (Omotosho, 2009).
The climate of South-West Nigeria is tropical and it is characterized by wet and dry seasons. The wet season is
associated with the South-West monsoon wind from the Atlantic Ocean, while in the dry season the North-East
wind dominates from the Sahara Desert (Geography of Nigeria, 2017). The three main agro-ecological zones in
the area are the swamp on the Atlantic coast, tropical rainforest in the middle and Guinea savannah in the North.
Agriculture is the main source of livelihood for the majority of the population. Prominent crops cultivated are
maize, oil palm, cocoa, citruses, plantain, banana, cassava, vegetables, rice, kolanut, cashew, sugarcane, cowpea,
and pineapple (Oyekale, 2009).

2.2 Sampling Procedure and Data Collection

Primary data were collected for this study. The data were collected from the respondents with the aid of a structured
questionnaire. Multi-stage sampling procedure was used in selecting the respondents. The first stage involved a
purposive selection of two States noted for growing maize. The second stage involved a random selection of three
Local Government Areas (LGA) from each State. The third stage involved a random selection of three
communities from each LGA while the last stage involved a selection of ten respondents from a list that was
obtained from the Agricultural Development Programme (ADP) office in each of the selected States to make a
total of one hundred and eighty respondents that were used for the study.

2.3 Analytical Technique

Descriptive statistics such as frequency distribution, percentage, mean and standard deviation were used to
describe the socio-economic characteristics of respondents in the study area.

2.3.1 Budgetary Analysis

Gross margin analysis was used to estimate the costs and returns of maize-based production in the study area.
Total Variable Costs include labour, seeds, fertilizer, agrochemicals and transportation. The Total Fixed Cost
include depreciation on fixed inputs such as hoes, cutlasses, spades, wheelbarrows and spraying pumps. The
revenue represents the sales accrued from the sale of maize and those consumed or given out as gift.

The Gross Margin (GM) of an enterprise is the difference between the total revenue and total variable cost. [f GM
> 0, then the farm enterprise may be profitable, otherwise not profitable.

2.3.2 The Stochastic Frontier Production Function

Stochastic frontier approach was used to determine the resource productivity of respondents in the study area. The
Technical Efficiency (TE) of the individual farmer is defined in terms of the ratio of observed output to the
corresponding frontier output, conditional on the level of input used by the farmer. The stochastic frontier
production function model was estimated using the Maximum Likelihood Estimation (MLE) method. The model
is implicitly specified as:
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Where: TE is the Technical Efficiency, Y; is the observed output and Y;* is the frontier output. V; = random error

assumed to be independent of U,, identical and normally distributed with zero mean and unknown variance. U;‘s
are non-negative random variables called technical inefficiency effects of production which are assumed to be

TE =

=exp(-U,) (1)

independent of Vi, f’s are vectors of unknown parameters to be estimated; and X, is the vector of input

quantities for ith farming household.

The TE ranges between 0 and 1 i.e. 0OXTE < 1.

2.3.2.1 Model Specification for Technical Efficiency

A Cobb-Douglas was estimated by a logarithmic specification. The variables used were total labour in man days,
quantity of seeds used (kilograms), farm size (ha), quantity of fertilizer used (kilograms) and quantity of
agrochemicals used (liters).

2.3.2.2 Technical Inefficiency Model

The inefficiency model is defined to estimate the influence of some farmers’ socio-economic variables on the
technical efficiency of the farmers. The variables used were age (years), age squared (years), level of education
(years spent in acquiring formal education), farming experience (years), household size (number of persons feeding
from the same household pot and residing together), cooperative membership (1 for membership, 0 for non-
membership), access to credit (access =1, no access = (), access to extension services (access =1, no access = 0),
source of seeds (government source =1; 0 = otherwise), farm distance (kilometers), sex (male = 1; 0 for female)
and land ownership (individually owned = 1; 0 = group owned).

2.3.3 Measure of Poverty Status

The Foster Greer Thorbecke (FGT) poverty index was used to determine the poverty status of maize-based farmers.
In line with past works on poverty (Benjamin et al., 2012; Adebo and Ajiboye, 2014), the poverty profiling was
based on the per capita household income as a measure of poverty indices and for determining the poverty line.
A relative poverty line was computed based on the Mean Per Capita Household Income (MPCHI) of the maize-
based farmers. The Mean Per Capita Household Income (MPCHI) was obtained by dividing the total of all
individual household per capita income by the number of households to be surveyed.

Mathematically,
Per Capita Income (PCI) = Total Household Income 2)
Household Size
Mean Per Capita Household Income (MPCHI) = Total Per Capita Household Income 3)
Total Number of Households
2
Poverty line (z) = 3 (MPCHTI) )

Mathematically, this analysis was based on the p—alpha (Pa) poverty measure proposed by Foster Greer and
Thorbecke (1984) which is expressed as:

1 -3\
Rne) =230 (22 ®

z = the poverty line for the maize-based farmers

yi = Per capita income of the ith farmer,

q = number of respondents below the poverty line i.e. the number of poor maize-based farmers,

n = Sample size,

o = non-negative poverty aversion parameter and takes on the value 0, 1, 2 which represent the incidence, depth
and severity of poverty respectively.

When a =0, the expression becomes: P, = = 6)
n

This is called the poverty rate or incidence of poverty or Headcount index, which measures the proportion of the
population that is poor.

1
1 zZ—1y.

When a = 1 in FGT, the expression becomes: Pl =— E le( Vi j 7)
n z

This is called poverty depth or poverty gap index, which measures the extent to which individuals fall below the
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poverty line as a proportion of the poverty line.

2

When a =2 in FGT, the expression becomes: P2 = l Zq - (Z—y'j (8)

n—" z
This is called poverty severity index, which measures the squares of the poverty gaps relative to the poverty line.
2.3.4 Probit Regression Model
A probit model was used to determine the effect of resource productivity and other variables on the poverty status
of respondents. A poverty line is constructed to disaggregate the maize-based farmers into poor and non-poor
groups. Therefore, households whose Per Capita Total Income (PCTI) is above the poverty line are considered to
be non-poor while those with their PCTI below the poverty line were regarded as being poor. Thus, the dependent
variable takes the value ‘1’ or 0 for poor and non-poor households respectively. Resource productivity (efficiency
scores) and households’ socio-economic characteristics were used as explanatory variables.
The probit is given by

1) exp(x,5)

PY, =— |z O]
Xi 1+ exp(x,ﬂ )

This can be expressed as,

q, =bx, +e, (10)

Where ¢;;= an unobservable latent variable for poor households

Xi:= vector of explanatory variables

b= vector of parameter to be estimated

ej;= error term

The explanatory variables that were included in the model are: age of maize-based farmers (years), level of

education (years spent in school), years of farming experience (years), resource productivity (efficiency scores),

marital status (married =1, otherwise = 0), household size (number), access to credit/loan (yes =1, no = 0), land

ownership (yes =1, no = 0), membership of social group (yes = 1, no = 0) and share of farm income (¥).

3. Results and Discussion

3.1 Socio-economic Characteristics of Respondents

The results showed that about 96.1% of respondents were males (Table 1). This supports the assertion that males
are more involved in farming than their female counterparts. This may be due to the fact that most of farming
activities involve a drudgery that is easily accommodated by males. This result is similar to the findings by Oduntan
et al. (2015), Babalola and Olayemi (2013) and Egbetokun ez al. (2014). The age distribution of farmers showed
that most of them (26.6%) were between 50 and 59 years old with a mean age of 48 years which implies that
respondents are fairly aged. This result is in line with Babalola and Olayemi (2013) and Abdul-Azeez et al. (2014)
who find that the average age of the food crop farmers across the study area is 50 and 51 years respectively. This
result further underscores the negligence as well as lack of interest of younger adults in farming.

Majority (79.4 %) of respondents were married, which is in conformity with the findings of Javan et al. (2015).
Results also revealed that most of the farmers (34.4%) had primary school education. The household size of most
(47.8%) of respondents range from 1 to 5. The mean household size was 5, which implies a significant number of
family members can be employed on the farm to lower the cost of hired labor. Most of the respondents (35.6%)
had 21 to 30 years of farming experience with a mean of 27 years. The result further revealed that 63.4% of
respondents had less than 5 ha with the mean farm size of 4.7 ha.
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Tablel:
Distribution of Respondents According to Socio-economic Characteristics

Variables Frequency Percentage

Age

<30 12 6.7

30-39 39 21.6

40-49 38 21.2

50-59 48 26.6

60-69 36 20.0

>70 70 3.9

Sex

Male 173 96.1

Female 7 3.9

Level of Education

No formal school education 48 26.7
Primary school education 62 34.4
Secondary school education 37 20.6
Tertiary school education 30 16.6
Adult education 3 1.7

Household Size

1-5 members 86 478
6-10 members 84 46.6
Above 10 members 10 5.6

Farming Experience

<10 19 10.6
11-20 41 22.8
21-30 64 35.6
31-40 19 10.6
41-50 30 16.6
>50 7 3.8

Farm Size

<5 114 63.4
6-10 86 36.6

Source: The authors

3.2 Analysis of Costs and Returns of Maize-based Production

Table 2 shows the costs incurred and the revenue realized by the respondents. Results revealed that labor
constituted the major cost item for maize-based farmers. The mean value of total revenue, total variable costs and
gross margin obtained in the study area were ¥37,755.55, 327,331.28 and ¥10,424.27 respectively. The findings
revealed that maize-based production was profitable.
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Table 2:

Analysis of Costs and Returns

Variables Mean (2D % of TC Minimum Maximum
Variable Cost

Cost of labour 6,380 20.48 2,000 40,000
Cost of seeds 624.44 2.00 200 2,500
Cost of insecticide 2,127.45 6.84 1,000 5,000
Cost of fertilizer 2,065.95 6.63 500 6,000
Cost of transportation 2,975.55 9.55 1,000 15,000
Cost of rent age (land) 13,157.89 42.24 5,000 2,0000
Total Variable Cost (TVC) 27,331.28 87.74 6100 42000
Fixed Cost

Depreciation fixed assets 3,820.55 12.26 1,800 11,600
Total Fixed Cost 3,820.55 12.26 1,800 11,600
Total Cost of Production 31,151.83 100.0 8000 44200
TR 37,755.55 25,000 75,000
GM 10,424.27 14,300 45,800
GM/TVC 0.38 - -
TR/TVC 1.38 - -
GM/TR 0.28 - -
TR/TCP 1.21 - -

Net Profit/Total Investment in % 21.19%% - -

Source: The authors

3.3 Stochastic Frontier Estimates of Production Function Parameters

The estimates of the model were obtained using maximum-likelihood procedures using FRONTIER 4.1 (Coelli
and Perelman 1996; Coelli 1996). The results showed that variables such as labor, quantity of seeds, and quantity
of agrochemicals were significant determinants of farm output. There was a positive relationship between the level
of output of maize and labor, and a negative relationship between the level of output of maize and the quantity of
seeds or agro-chemicals. This implies that output increases with labor and decreases with seeds and agrochemicals.
The result for labor matches the findings of Oduntan et al. (2015). An inefficient or false use of seeds and
agrochemicals may explain the negative coefficient. The use of seeds from past production years which might
have lost their ability to produce optimally is still prevalent in the study area. Lack of enough information on the
application of agrochemicals and its wrong utilization might be a reason for the negative relationship.

The results further revealed that variables such as age, age square, farming experience, cooperative
membership, credit, extension visit, farm distance, and land ownership were significant determinants of efficiency
of the maize-based farmers. The positive relationship between inefficiency and age square and farm distance
implies that an increase in these variables would result to an increase in technical inefficiency of respondents. The
results also support the hypothesis that age and age square have positive and negative significant effects on
efficiency respectively. This is because as age increases farming experiences increase so that efficiency increases.
But at a certain threshold age starts to have a negative effect. This finding is consistent with the work of Chirwa
(2007) and Shumet, (2011).

There was a negative relationship between inefficiency and farming experience, cooperative membership,
credit, extension visit and land ownership. This implies that, an increase in these variables would result to a
decrease in technical inefficiency of respondents. The negative coefficient of farming experience implies that
farmers with farming experience are likely to be more efficient in the use of inputs than their counterparts with
little or no farming experience. Negative effect of cooperative membership on production inefficiency indicates
the role of cooperative membership in improving transmission of technologies and probably in sharing of market
information among farmers. This result is also consistent with the findings of George and Ouma (2009).

The results further showed that credit access had a negative and significant effect on farmers’ technical
inefficiency. This result is consistent with other empirical works like Joachim et al. (2004), Gebrehaweria (2008)
and Shumet (2011). There is a negative relationship between access to extension agents and technical inefficiency.
This implies that technical inefficiency decreases with the number of visits made to the farm household by
extension workers. This also indicates that farms that received extension visits are more technically efficient than
farms that did not get any advisory service. This result is also consistent with the findings of Beyan and Endrias
(2013) and Oduntan et al. (2016). Land ownership had a negative relationship with technical inefficiency. This
indicates that individually owned farms are more technically efficient than union/co-operative operated farms. The
implication could mean that individually operated farms tend to manage their business better, especially when
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there is implementation of innovative technologies. Sometimes, good innovative ideas are discarded because of
disagreement by other members in the union/co-operative owned farms. Ahearn et al. (2002) conclude that large
corporate farms do not perform better than small individual farms.

Return to scale (RTS) ciphered by the sum of all output elasticities is estimated to be 1.47, implying that on
the average, maize-based farms in the study area have increasing return to scale. This means, if the enterprise
increases all factor inputs by 1%, maize-based farm output would increase by 1.47%. The result of RTS also
implies that most of the farmers were in the stage I of the production process. In order to increase efficiency in this
stage, the use of the inputs could be continued until the productivity of such input would reach its optimal level.
The estimated return to scale is almost identical to the estimates of 1.42 in Esmaeili (2006), 1.76 in Mesike, et al.
(2009) and 1.15 in Edward et al. (2010).

Table 3:
Maximum Likelihood Estimates of the Stochastic Production Function

Variables Parameters Coefficients Std. Errors t-ratio
Constant Bo 5.5978 0.2414 23.1844
Labor B1 0.7461 *** 0.2159 3.4557
Farm Size B2 0.8324 6.5558 12.6975
Quantity of Seeds B3 -0.0622%** 0.0217 -2.8558
Quantity of Agrochemicals Ba -0.0729** 0.0281 -2.5934
Quantity of Fertilizer Bs 0.0273 0.0206 1.3257
Technical Inefficiency Estimates

Constant 0o -1.4981 0.5670 -2.6418
Age 01 -0.0970%** 0.0262 -3.6996
Age Squared 1)) 0.0007*** 0.0002 2.8922
Level of Education 03 0.0317 0.0213 1.4876
Farming Experience 04 -0.0333%%** 0.0050 -6.6473
Household size 05 -0.0051 0.0118 -0.4357
Cooperative Membership 0Os -0.0807* 0.0488 -1.6537
Credit 07 -0.1021* 0.0665 -1.5338
Extension Visit Os -0.1470%* 0.0621 -2.3663
Source of Seeds 0o -0.0457 0.0606 -0.7538
Distance from Home to the Farm O1o 0.0814*** 0.0096 8.4254
Sex On -0.0905 0.3667 -0.2468
Land Ownership 012 -0.1958** 0.1004 -1.9491
Sigma-Squared (c°) 0.0472%* 0.00523 1.9026
Gamma (y) 0.98

Likelihood Ratio Test 138.91

Log-Likelihood Function -141.18

Return to Scale (RTS) 1.47

Source: The authors, *** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level

3.4 Technical Efficiency Distribution

The estimated technical efficiencies for maize-based farms in the study area ranged between 0.44 and 0.92 (Fig.
1). About 24.4% of the farms showed a technical efficiency index above 0.90, whereas 52.2% of the farms had
efficiency indices between 0.71 and 0.90. Thus about 76.6% of maize-based farms in the study area had a technical
efficiency index of 0.71 or above. Only a few farms (23.4%) operated with a technical efficiency index below
0.71. The predicted mean technical efficiency was estimated at 0.80. This indicates that on the average, maize-
based farmers produced 80% of the potential (stochastic) frontier output, given the present state of technology and
input level. However, 20% of technical potential output was not realized. Therefore, the possibility of increasing
maize-based farming production in the study area by an average of 20% can be achieved in the short run by
adopting the practices of the best maize-based farm. The estimated mean technical efficiency for maize-based
farms in the study area is consistent with the findings of Edward ef al., (2010), Tan et al., (2010) and Beyan and
Endrias, (2013).
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Frequency distribution of technical inefficiencies
Source: The authors

3.5 Analysis of Poverty Status among Maize-based Farmers

Foster, Greer and Thorbecke (FGT) poverty index was used to depict the extent of poverty among the maize-based
farmers in the study area. The poverty aversion parameters employed were Py, P; and P> which means poverty
incidence (headcount), gap (depth) and severity respectively. The poverty line computed was N 11,993.52, as the
two third (2/3) of the mean per capita income. Thus, the maize-based farmers that earn less than the value of
poverty line were considered being poor, while those that earn greater than or equal to the value of poverty line
were considered to be non-poor.

As shown in Table 4, the poverty incidence (Po) in the study area was 0.422 indicating that 42.2% of the
maize-based farmers were actually poor based on the poverty line. The poverty gap (P1) was 0.500. This implies
that about 50% of the poverty line is required by the poor households to escape poverty. The poverty severity (P2)
among the maize-based farmers was 0.112, indicating that the poverty severity of poor households was 11.2%
Table 4
Estimate of Poverty Incidence, Depth and Severity

Poverty Index Incidence (Po) Depth (P1) Severity (P2)
0.422 0.500 0.112

Source: The authors

3.6 Determinants of Poverty among the Respondents

The probit model results presented in Table 5 shows that level of education, efficiency, household size, access to
credit, cooperative membership and share of farm income were the significant determinants of poverty among
maize-based farmers in the study area. The negative relationship between the level of education of the respondents
and the likelihood of being poor indicates that as the level of education of the respondent increases, the probability
of being poor is reduced. This is because the level of formal education of a household head would tend to be a
positive factor in the adoption of improved farm production and management techniques and enhance the
household income-earning capacity. The marginal effect revealed that a unit increase in the years spent in school
will lead to 3.7% increase in the probability of not being poor.

The negative relationship between efficiency of the respondents and the likelihood of being poor indicates
that as the efficiency of the respondents increases, the probability of being poor decreases. This is attributable to
increase in costs per unit of output for a farm, suggesting that as the cost of maximizing output increases, poverty
increases, implying that profit is not being maximized. This finding however contrasts with Asogwa, et al., (2012).
The implication of this is that, farmers that are more efficient in the use of resources tend to minimize costs of
production and produce at minimum cost possible compared to farmers that are not efficient. Hence, increase in
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efficiency decreased the likelihood of being poor. The marginal effect revealed that a unit increase in inefficiency
of farmers will lead to 16.8% increase in the probability of being poor.

The results further revealed that the likelihood of being poor was more with large households. This implies
that the larger the household size, the higher the probability of being poor. This is because, large household size
tends to reduce per capita income available to the household. The marginal effect for household size was 0.0654009
which connotes that as household size increases by one unit, it will lead to 6.5% increase in the likelihood of being
poor. The negative relationship between the access to credit and the likelihood of being poor indicated that as the
access to credit of the respondent increases, the probability of being poor is reduced. The marginal effect revealed
that a unit increase in access to credit will lead to 5.9% increase in the probability of not being poor. The negative
relationship between the likelihood of being poor and membership of a cooperative association implies that
respondents who were members of cooperative associations would have lower probability of being poor than those
who were not members of cooperative associations. This might be as a result of various benefits accruable to
members of cooperative societies, such as credit facilities, access to improved production inputs, and access to
information and other production incentives that could enhance their productive capacity. These would positively
affect farmers’ outputs and their income-generating ability, thereby reducing their poverty level. The marginal
effect reveals that a unit increase in cooperative membership will lead to 6.1% increase in the probability of not
being poor.

The negative relationship between the share of farm income of the respondents and the likelihood of being
poor indicates that as the share of farm income of the respondent increases, the probability of being poor is reduced.
This implies that farmers that had higher share of farm income would have lower probabilities of being poor than
those that had lower share of farm income. This also implies that poverty will be reduced as income increases
indicating that as income generation of farmers increases the probability and intensity of poverty decreases. The
marginal effect revealed that a unit increase in share of farm income will lead to 4.8% increase in the probability
of not being poor.

Table S
Probit Model Estimation of Poverty Determinants

Variables Coefficients Standard Errors P>/7/ Marginal Effect
Age 0.0244656 0.0249956 0.328 0.0041446
Level of Education -0.2029496* 0.1211046 0.084 -0.0372935
Farming Experience 0.0080577 0.0283436 0.776 0.003165
Efficiency -0.9974964** 0.420237 0.024 0.1689812
Marital Status 0.3262517 0.4598348 0.478 0.0475189
Household Size 0.0386108%%** 0.0118150 0.015 0.0654009
Access to Credit -0.0350996** 0.0139261 0.029 -0.0592087
Land Ownership 0.3659347 0.3243005 0.259 0.0714499
Cooperative Membership  -0.3686825* 0.1981542 0.062 -0.0611269
Share of Farm Income -0.0284001 ** 0.0122103 0.021 -0.0481044
Constant 2.919199** 1.5471 0.059

Pseudo R?= 0.8293
**% Significant at 1% level ** Significant at 5% level, * Significant at 10% level
Source: The authors

4. Conclusion and Recommendations

This article examined the effect of resource productivity of maize-based farmers on poverty reduction in South-
West, Nigeria. The study revealed that majority of the maize-based farmers were in their middle age, males, had
low education status, operated small maize farm size, had a fairly large household and long years of farming
experience. Results also showed that maize-based production was profitable and that variables such as labour,
quantity of seeds, and quantity of agrochemicals were determinants of farm output. Age, age square, farming
experience, cooperative membership, credit, extension visit, farm distance, and land ownership were determinants
of efficiency among maize-based farmers. The study further revealed that almost half of the farmers were poor
and the results of the probit regression model showed that efficiency decreased the probability of being poor which
suggests that improving efficiency could reduce poverty. Level of education, efficiency, household size, access to
credit, cooperative membership and share of farm income were determinants of poverty among maize-based
farmers. Nonetheless, these findings have considerable implications for research and policy relating to agricultural
development in South-West, Nigeria. First and foremost, they speak to the paramount importance of improving
efficiency as a development goal, and for its instrumental value in reducing poverty. Achieving poverty reduction
among maize-based farmers in south-west, Nigeria may require policy incentives that improve the efficiency
relative to current farmer practices, such as making improved varieties of maize seeds available at subsidized price
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and also give training to farmers on the use of agrochemicals. Equally important is the reform of public institutions
in order to help farmers have access to credit, extension services and technology. Finally, policies that facilitate
increased production of maize, increased level of education and increased cooperative membership are essential
to help reducing poverty among maize-based farmers and among the rural poor in general.
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