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Abstract: Despite the various economic reforms that have been implemented in Nigeria, the largest economy in Africa,
average household income has been low. Some of the reforms have been on boosting farming productivity, non-farm
employment and encouraging market participation of households and gender mainstreaming. Nevertheless, over 70% of
Nigerians live below US$1 per day. Many studies have been done on factors like education and age that affect household
income but have not looked at the interactive effect of the variables. This paper, therefore, analysed the response of household
income to gender, market participation, occupation and the effect of these variables in interactive forms on household income.
The study used the 2010 Nigeria General Household Survey comprising 5,000 households out of which 4, 845 households
were used for analysis upon data cleaning. The variables of interest included household per capita expenditure and
demographics. Analysis of covariance with Tobit regression was applied. The results showed that household head income level
have a diminishing return relationship with age but reduced with increase in household size. Income of the household heads
that are male, participate in market and of non-farming occupation is higher by N16,273.03, N35,685.17 and N91,019.48 than
their opposite categories respectively. Male—farming have mean income lower by N23,284.91 than the female-non farming
household heads. There is need to promote gender mainstreaming in favour of female on household income. Non-farming
occupation and market participation of farming households should be promoted to boost household income in Nigeria.
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characterised by low income. About 52 and 61 per cent of
Nigerians lived on less than US$1 per day in 2004 and 2010
respectively, implying 39 per cent living on above US$1 in
2010 [2]. Income is the wage earned by or paid to the giver
of a factor of production. It is the price paid to householders
for their productive inputs. At aggregate level, it is the total
of all prices received by all households for their factors of
production and by firms as their profits on current
production. Income is what affects individual’s consumption
[3-5], however [6] define income as the money earned from
work, investment or endowments of a household that is
expressed in terms of some numeraire or units of account.
The principal factor affecting an individual’s consumption
expenditure, irrespective of the gender, is his level of income;
and consumption expenditure is positively related to
disposable income [3, 7]. Disposable income is the income

1. Introduction

Since 1986 Nigeria has been witnessing economic reforms
which are targeted at boosting households’ income through
market participation and employment of individuals
irrespective of their gender. The country’s economy, though
significantly agrarian with crippling real sector and growing
telecom industry, recently became the largest in Africa. As
reported by [1], the implementation of economic policies
may make some people poor, leave some poorer and others
better in income level. Household income has been
consistently low in Nigeria and the size of the economy has
therefore been widely criticised as not benefitting the
majority.

The importance of income is clear as poverty is
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less tax deductions. Other dimensions of income are money
income and real income. Money income measures a
consumer’s income in terms of some monetary units like so
many Naira or Dollars [5] while real income is what money
income can buy or the purchasing power of money income,
measured by an index of price level [8].

Gender issue in socio-economic discuss has remain
relevant and will continue to be relevant as its definitional
role varies from culture to culture. Any time gender is
mentioned, what comes to mind are the female folks,
comprising women and girl. But gender relations keep
changing with the development of the cultural society [9].
One reason for this is that women are still at disadvantaged
position in getting the information and resources that they
need to work more productivity and to improve family
welfare [10]. Women are believed to have been neglected in
time past and should therefore now be given relevant
opportunities and information as the men to realize their full
socio-economic potential without upsetting the cultural
equation within their local area [11].

Gender pertains to both the female and male folks in the
society. It is stated in [12] that gender is a concept that is
used to describe the roles and activities of men and women
that are usually defined and guided by the traditions and
beliefs of particular cultural system. Gender can also be
defined as the economic, political and cultural characteristics
and opportunities that are related with being male or female
and the differential consideration of the two sexes in terms of
roles, relationship, personality traits, attributes, behaviours,
value, relative power and influence [13].

Nigeria is said to have one of the lowest rates of female
entrepreneurship in sub-Saharan Africa and the majority of
the women are concentrated in casual, low-skilled, low paid
informal sector employment [9]. According to the [9]
Nigeria’s 80.2 million women have worse life chances than
men in both farming and non-farming communities and the
socio-economic segregation against women cuts across all
sectors including economic activity of market participation.

Market participation has been considered and defined by
many authors including [14-20]. It is of two levels, the first
being the decision of whether to sell farm output and the
second level involves to what extent, in terms of quantity of
total output to sell. Market and market participation are
essential for rural transformation and boosting economic
activities that raises income, reduces poverty and promotes
commercialization of inputs and outputs [14, 21].

As reported in [14], there is the problem of examining the
avenues of increasing rewards to agriculture through market
participation which has the potential of check-mating rural-
urban migration. With more individuals participating in the
market of inputs and outputs, members of the households
acquires human capital capacity that aids commercialization
with resultant effects of increased household income and
welfare. Female gender is noted to have less access to market
information, training and productive resources including
land, credit and of lower mobility [10, 12]. Market
participation may therefore be in favour of the male in terms

of decision taking and level of participation. This study
draws from these considerations and definitions as it looks at
the level of convergence and divergence in market
participation vis-a-vis income level of men and women in
Nigeria

The commercialisation households’ output and factors
influencing households’ income level have been receiving
researchers’ interest in Africa. Lately, some of the studies
include [14-24]. In [14, 21], it is reported that rise in
households income levels positively affect market
participation because more income enables households in
acquiring more assets that encourage market participation.
Holding of assets like labour, equipment, livestock and land,
infrastructure and market information boost market
participation of households [14, 18, 22]. Income sources
other than crop, education, animal traction, increase in
output, distance to the preferred marketing channel,
extension visits and training, output price and location in
peri-urban areas also boost household market participation
[15,17, 18, 20].

More so, the level of income of households is positively
determined by level of formal education, size of household
labour force, acreage of land use, ownership of non-farm
rural enterprise and male headship of households,
improvement in road infrastructure and access to market
information [23]. Market participation by Households also
affects their income levels positively according to [14, 16,
21]. But none of these studies examines the interaction effect
of any of these variables on household income level. In view
of the foregoing, the study attempts to provide answers to the
following questions: How does household income level
varies with gender, market participation, occupation, age and
the interaction forms of these variables? The objective of the
study is to analyse income differential among farming and
non-farming in relation to gender and market participation.
Also, to recommend, based on empirical findings, ways of
improving income level among farming and non-farming in
households in Nigeria.

According to [25], the interaction effect of two
independent variables and present the equation as D = b, +
b,;L + b,F + bsLF. According to the study, a common error
when testing the interaction (moderation) regression model is
to include the product (LF in our example) while failing to
include both of the individual components (L and F). Leaving
out the individual components in the regression model
inherently confounds the additive and multiplicative effects,
producing biased and misleading results. The study claims
that the simple rule is that the components of any products
must always be included when testing the moderator effect,
which upholds the position of [26]. The interpretation of
interaction term in the stated equation was demonstrated by a
rearrangement and regrouping of the terms to give D =
(bgtb,F) + (b; + bsF)L, which describes the “simple”
relationship between L and D. That is, this equation describes
the line relating the two variables for any fixed value of F.
The term in the first set of parentheses represents the
intercept, and the term in the second set of parentheses
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represents the regression slope [25, 27-29].

The interesting part is that both the intercept and the slope
depend on the level of F. As F changes, so too do the
intercept and the slope of the relationship between L and D.
[30] states that because interactive relationships imply that
the impact of L on D varies, depending on the level of F, the
idea of “the impact of L on D in general” is in fact a
meaningless one. Also the impact of F on D varies depending
on the level of F. This type of model is called Analysis of
Covariance (ANCOVA) model as it contains an admixture of
quantitative and qualitative variables [29].

2. Methodology
2.1. Scope of the Study, Study Area and Data

The 2010 Nigeria General Household Survey (GHS) is the
source of the information. The GHS is part of the 2010
Living Standards Measurement Study - Integrated Surveys
on Agriculture (LSMS-ISA) conducted by the National
Bureau of Statistics of Nigeria in collaboration with the
World Bank. The GHS has a panel sample consisting of
5,000 households who are a subsample of the GHS core
survey of 22,000 households [31]. The survey collected data
on multiple agricultural activities and household
consumption. The sample of 4845 used after data cleaning is
representative at the national level and provides reliable
estimates of key socio-economic variables for the household
heads. The data sets used include household demographics,

occupation, food and non-food consumption expenditures,
crop/livestock/fishery production and sales.

2.2. Analytical Frameworks

Analysis of covariance (ANCOVA) was adopted using
Tobit regression to establish how household head income
level differs along gender, occupation types, market
participation and the interaction forms of the variables [30].
Ordinary Least Square (OLS) would give similar result in
this circumstance as all the complete variables were included.
However, Tobit regression is adopted because OLS has
somehow become outdated among researchers on socio-
economic issues. The Tobit model follows [32, 33] and is
expressed as:

Yi:BXi+uiiin* >0....... EQN (1)
0=BX;+ wif¥;" <0....... EQN )
Where,
i=1,2, ..., nobservation (ith observation)

Y = Income level, a continuous variable
Y is based on consumption expenditure of the households.
According to [34]:
Per Capita Expenditure (PCE) = -
Household Size

X = Socioeconomic Variable (qualitative, quantitative or
multiplicative variable)
The detail of the regression equation (3) is:

Total Expenditure

Y = ap+ o X+ Xt asXo+ BiXs + BaXat BsXs + BaXeXi + BsXaXo + BeXsXi + BrXsXa + PsXsXa+ PoXsXs+ pi... EQN (3)

Where,

Y = Income level of household (Naira [N])

X; = Age of Household Head (in years).

X,* = Age Square

X, = Household Size (number of individual in each
household).

X3 = Household Head’s Gender (Gender Dummy: 1 =
Male, 0 = Female).

X4 = Household head’s market participation (Selling of
output Dummy: 1= Selling, 0 = Non Selling).

X5 = Household Head’s Occupational Group Dummy

(1 = Farming, 0 = Non-Farming).

XuXi, XuXo, X5X;, XsX, = Multiplicative variables as
defined for X;

X;3X4, X3Xs= Interactive Multiplicative Dummies

oo = Constant

a,, .. o3 = Slope Coefficients.

B1. .. B3 = Differential effects of the respective

dummy variable (or Differential Intercepts Coefficients).

B4, ... p7= Differential Slope Coefficients

Bs, Bo = Differential effects of the interaction

dummies in multiplicative form (or Differential Slope
Cocfficients).

p = Error term.

All the beta coefficients (B; to B;) of X3 to X5 are the
differential intercepts coefficients of the variables

respectively. Each coefficient accounts for the difference
between the average income value of the dummy variable
category that receives the value of 1 and the average income
value of the benchmark category, the category that receives
the value of 0 which assumes the value of intercept, the
constant coefficient. For instance, if B; is positive, it means
that the dummy category with 1 has average income higher
by that positive value than the benchmark category (category
with zero) which takes the value of the constant. If the
differential intercept coefficient of the dummy variable is not
significant it means the value is the same with the value of
the constant. The differential slope coefficient indicates the
difference between the average income of a dummy variable
category with 1 and the base category with 0, given the
quantitative variable it is interacted with [29].

The articles in [25-30] report the use and demonstrate the
application of multiplicative interaction terms in multiple
regression equation. All the variables to be multiplicatively
interacted should be included individually in additive forms
[26, 30] as the omission of any constitutive term may lead to
biased estimates in multiplicative interaction models. The
model provides the advantage of running single regression to
account for the difference in the average income of the
categories of houschold heads like between male and female,
farming and non-farming and market participation and non-
market participation. If alternative methods like Chow test
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were adopted, many regression equations would be required
to account for the differences. The model also provides the
advantage of increased explanatory power and significant
level in the analysis at low cost and time.

One limitation of ANCOVA is that several authors make
mistake in the interpretation of interactive terms in both
linear and non-linear models [35] and the interpretation of
regression coefficients is an issue about which there is much
confusion in published results [25, 27]. Most authors agree
that ANCOVA equation is sound statistically but difficult to
interpret.

3. Results and Discussion

3.1. Description of Selected Household Heads
Characteristics

Table 1 shows the summary statistics of the income age,
household size, gender, market participation and
occupational type of the household heads. From the table 1,
the household heads had average income of N94,561.75 as
the maximum and minimum incomes were N2,094,681.00
and N289.68 respectively. This is an indication of high

income inequality among the households; a feature of income
distribution in Nigeria and Africa generally. The average age
was 49.82 years. The lowest and highest ages were 15 and
110 years. In Nigeria, especially in the farming communities,
one can see men as young as 15 years having their farm lands
for either market or non-market oriented production. Such
young men may even get married with children before they
reach 18 years in age. Women are not left out. There could be
young women that got married early in their teens, as is the
case in some cultures. Such women could be household
heads with farm lands, if their husbands had died within a
short period of their marriage.

The average household size was approximately 6; with
maximum of 31 and minimum of 1. Large household size is
highly possible in the country as some male household heads
can have more than one wife with many children. By gender,
85.24 per cent of the household heads were male and 14.76
per cent were female. 26.83 per cent sold their farm products
thereby participated in market while 73.17 per cent did not
participate in farm product market. Occupationally, 47.97 and
52.03 per cents were into farming and non-farming
respectively.

Table 1. Summary statistics of household head income, age, household size, gender, market participation and occupation.

Variable Mean Maximum Minimum
Income (Naira) 94, 561.75 2,094, 681.00 289.68
Age (Years) 49.82 110 15
Household size 5.78 31 1

Gender: Frequency (%)
Market Participation: Frequency (%)
Occupation: Frequency (%)

Male: 4, 130 (85.24%)
Participation: 1,300 (26.83%)
Farming: 2, 324 (47.97%)

Female: 715 (14.76%)
Non-participation: 3, 545 (73.17%)
Non-farming: 2, 521 (52.03%)

Source: Stata analysis of data obtained from 2010 Nigeria General Household Survey.

3.2. Effect of Age, Gender, Household Size, Market
Participation, Occupation and Their Interactions on
Income

The details of the regression results are shown in Table 2.
The diagnostic features of the regression results show that it
is a good fit with probability chi-square of 0.00 with 4,845
observations. There was no censoring as all the observations
were captured for the analysis. All the coefficients of the
variables in the regression model, except that of age (X;), are
significant at 10% level. Precisely, household size and
occupation were significant at 1 per cent level while gender
and market participation were significant at 5 per cent level.
All the coefficients of the co-variables, in interactive form,
are significant.

Though age is not significant, the positive sign of the

coefficient shows that as age of a household head increases,
his income (Y) increases but at a decreasing rate evidenced
from the negative sign of the coefficient of age square (X9).
This means that income will get to a peak with age increase
and then start to decline in the pattern of diminishing return
curve. However, 1 unit increase in household size (X;) leads
to MN15, 513.68 reduction in household income. The average
income of male household heads (X;) is significantly
different from that of and higher by ¥16, 273.03 than the
female household heads. If the females take the value of the
constant (N180, 531.20) as their average income, the average
income of the male is the sum of N16, 273.03 and N180,
531.20 which is 8196, 804.23. The implication of this is that
the female is lagging behind in terms of

Table 2. Tobit regression of effect of age, gender, household size, occupation and their interactions on income.

Household Head’s Income Coefficient Standard Error t-value P>/t/ [95% Confidence Interval]
Age (X)) 584.79 532.79 1.10 0.272 -459.72 1,629.30
Age square (X,?) -8.36 4.85 -1.72 0.085 -17.87 1.14
Household size (X5) -15,513.68 721.23 -21.51 0.000* -16,927.62 -14,099.74
Gender (X3) 16,273.03 6,176.93 2.63 0.008%** 4,163.43 28,382.63
Market participation (X4) 35,685.17 14,375.49 2.48 0.013** 7,502.68 63,867.66
Occupation (Xs) -91,019.48 13,095.27 -6.95 0.000* -116,692.20 -65,346.79
Market participation age (X4X;) -669.04 204.06 -3.28 0.001* -1,069.10 -268.98




Mathematics Letters 2019; 5(1): 1-7 5

Household Head’s Income Coefficient Standard Error t-value P>/t/ [95% Confidence Interval]
Market participation household size (X4X>) -2,275.60 1,032.69 -2.20 0.028%** -4,300.15 -251.05
Occupation age (XsX) 421.92 182.19 232 0.021** 64.74 779.09
Occupation household size (X5X>) 8,254.26 913.50 9.04 0.000* 6,463.40 10,045.13
Gender market participation (X3X4) 23,908.22 9,153.62 2.61 0.009** 5,962.95 41,853.49
Gender occupation (X5Xs) -23,284.91 8,349.41 -2.79 0.005%* -39,653.55 -6,916.27
Constant 180,531.20 15,166.47 11.90 0.000 150,798.00 210,264.40

No. of Observation = 4,845 LR Chi square (12) = 1,048.00 Prob > chi square = 0.0000.
Log Likelihood = -62431.43 Pseudo R-Square = 0.0083Uncensored observation = 4,845

* Significant at 1% ** Significant at 5% *** Significant at 10%.

Source: Stata regression analysis of data obtained from
2010 Nigeria General Household Survey income in 2010 and
supports [23] that male households heads have higher income
than the female household heads. Households that participate
in market (X;) have average income that is significantly
higher by N35,685.17 than households that do not sell part of
their produce (that do not participate in market). This implies
that market participation boosts household income and
compares favourably with [16, 21] that market participation
favours income level of household heads. But household

heads that are of farming occupation (Xs) have mean income
significantly lower by N91,019.48 than non-farming
households. This is not a surprise, as most farming
households in Nigeria are in the rural area with low
productivity and high poverty level. [15, 18] similarly report
that non-farming income sources increase the level of
household head’s income.

Explicitly, Tobit regression equation for factors and co-
variables affecting income levels of household heads can thus
be expressed as:

Y = 180531.20 + 584.79X, - 8.36X,” - 15513.68X, + 16273.03X; + 35685.17X,— 91019.48X5— 669.04X, X, — 2275.6X, X, +
421.92X5X, + 8254.27XsX;, +23908.22X5X, - 23284.91 XX EQN 4)

Recall from equation 3 that X, = Age; X12 = Age Square;

X, = Household size; X3 = Gender;

X4 = Market participation; X5 = Occupation

The rate of change of income of market participating
households with respect to age (X4X;) is ¥669.04 lower than
the market non-participating households. This means that
household income response less to age for market
participating than non-participating household heads. But the
rate of change of income with respect to change in household
size given market participating households (X;X,) is lower
by N2, 275.60 than the market non-participating households.
If household size increases, the negative effect, going by the
coefficient of X, on income will be less for market
participating than non-participating household heads. The
rate of change of income in response to change in age given
occupation (XsX;), is higher by N421.92 for farming
households than non-farming households. Also, the rate of
change of income in response to change in household size in
relation to occupation is N8, 254.27 higher for farming
households than non-farming households. This implies that
the effects of age and household size on income are more for
farming than non-farming households heads.

Moreover for covariates that are dummies, the average
income of male household heads that participate in market
(X5X4) is N23,908.22 higher than that of the female
household heads that are market non-participants. But the
male-farming household heads (X;Xs) have average income
lower by N23,284.91 than the female-non farming
households heads. This further supports that market
participation and non-farming occupation boosts households
income.

However, the total interactive effect (™75, 866.42) of
being a male-market participant achieved by adding 16,
273.03, 35, 685.17 and 23, 908.22, the coefficients of X3, X,

and X;X, respectively, shows that male-market participating
household heads have mean income higher by N75, 866.42
than the male household heads, market participating
household heads or female-non market participating
household heads, if considered distinctively groups as stated.
Similarly, male-farming households (X;Xs) total interactive
effect shows that they have mean income lower by MN98,
031.36 (addition of the coefficients of X3, X5 and X;Xs. N16,
273.03, - N91, 019.48 and - N23, 284.91 respectively) than
male, farming or female-non farming household heads. These
imply that market participation and non-farming occupation
promote household income.

4. Conclusions

Income of household heads in Nigeria varies positively
with age but follows the diminishing return principle and
decrease with increase in household size. Male household
heads, non-farming and market participating households have
different and higher income than their opposite categories.
Market participating have income levels higher than non-
participating household heads with increase in age and
household size. Similarly, the incomes of non-farming and
market participating are impaired less than farming and
market non-participating households by increase in age and
household size. Non-farming occupation and market
participation of farming households need to be encouraged in
Nigeria to boost household income. While the female should
be given attention in income boosting strategies, the male
should however not be left disadvantaged. Through market
oriented agriculture that involves all farming and non-
farming households without the male or female lagging
behind the other, there would be higher household income.
Higher household income will boost consumption and
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production and the size of the Nigeria economy would
further be promoted.
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