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ABSTRACT

The study examines the residents’ socio-economic characteristics as
correlates of groundwater source in lkenne Local Government Area, Ogun
State, Nigeria. The objectives addressed in this study are analysis of the
socio-economic characteristics of the residents; sources of groundwater;
and relationship between residents’ socio-economic attributes and
groundwater source in the study area. A total of two hundred and seventy-
two (272) respondents across all the six political wards of Iperu and llisan,
were administered using questionnaires. Data collected were analysed using
frequency distribution, percentage, ANOVA (it is used to establish if there
is significance different between variable), Correlation and Regression. The
study revealed that there is no significant difference in socioeconomic
background of the residents (p > 0.05) except for educational attainment. It

characteristics
water sources

was found that correlation exists between groundwater source and marital
status, education, income and occupation with exception of gender.
Regression results established that 82 % of variability in groundwater source
is predicted by residents’ socioeconomic characteristics. It could be
concluded that socioeconomic background of the residents significantly
influences their source of groundwater. It is therefore imperative that
governments at all levels need to come up with policies and programmes
that will enhance peoples’ socioeconomic status, thereby enhancing their
ability to provide an improved water source.

1.0 Introduction

Water is one of the essentials of life, needed by all categories of people irrespective of their
socioeconomic background. Water by its nature is transparent, tasteless, odourless, and
colourless liquid, which is the main constituent of earth’s hydrosphere and the fluids of most
living organisms. However, the sources of water vary across the globe. The sources are
classified into two which are surface and ground-water (Okeola et al., 2010) It is on record
that Nigeria water capacity for surface and groundwater running to billion cubic metres
(Federal Ministry of Water Resources and Rural Development, 201 |). According to Nickson
et al. (2005) groundwater is the most reliable and most extensive storage of freshwater on
earth which is used by one-third of the entire world’s population for drinking purposes.
Earlier work of Hill (2004) reported that more than one quarter of the world population
depends on groundwater for drinking and other basic needs. Okelola et. al. (2010) further
noted that water from borehole is more reliable for human consumption compared to the
one from well.
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It is projected that by the year 2050, more than half of the world’s population will live under
moderate water stress, with 80 % of these located in developing regions (Schlosser et al.,
2014). Record shows that of global population using improved drinking water sources stood
at 91 % in 2015, while 785 million people still lacked basic water services in 2017 (UN,
2019). As defined by World Health Organization, an improved drinking water is a water
source that by nature of its construction adequately protects the water from outside
contamination such as public stand pipe, borehole, protected dug well, protected spring
(WHO, 2012). It is observed that inaccessibility to improved water source has resulted to an
increase in consumption of contaminated or polluted water (WHO, 2012; Ologbushere et
al., 2016; Beshiru et al., 2018) with potential detriment to public health.

Groundwater occupies the entire underground soil layer with about 30.1 % of the global
fresh water and that many people have been satisfying their water need through the
exploitation of groundwater for various uses (Ocheri et al, 2014). As a result, people
depend mostly on groundwater resources due to the fact that it is less contaminated and
useful for all purposes. Nevertheless, overdependence results in too much pressure on the
existing groundwater resources. Piscopo (2001) identified certain factors that contribute to
the decline in groundwater quality and its reduction, which are drawing of water for
industrial and agricultural activities as a result of increase in population and low rejuvenation.

Access to improved water source enhances peoples’ healthy living. To a large extent,
accessibility to improved water source might be influenced by peoples’ socioeconomic
status. This assertion is corroborated by Morakinyo et al. (2015). They established that there
is a positive relationship between the educational attainment of the household head and the
likelihood of having access to improved drinking water sources. In addition, findings of
Shewayinet et al. (2021) showed that educational status and source of income of the
household head significantly determine the type of water source to be used. It further stated
that accessibility to improved water source was 86.2 % increased for government employed
compared to agriculture income household. Abubakah (2019) in his research work showed
that factors associated with improved household water sources included place of residence,
education, wealth status, ethnicity, gender, access to electricity and water collection time. A
study conducted in Eswatini, South Africa, found that rich households have better access to
resources and therefore have the better financial capacity to afford access to improved
water sources (Irianti et al., 2016).

It is believed that inadequate public water supply is a general problem in most urban areas in
Nigeria. This might be responsible for why most urban dwellers device convenient means of
water source through groundwater, such as well and boreholes. Though there are studies on
groundwater source (Shewayinet et al., 2021; Abubakah 2019; Irianti et al., 2016), however,
study that have investigated socioeconomic characteristics as a predictor of residents
groundwater source is scanty in literature. In view of the foregoing, the study examined the
residents’ socio-economic characteristics as determinants of groundwater source in lkenne
Local Government Area, Ogun State, Nigeria. This is with a view to establish whether there
is a relationship between socioeconomic attributes of residents and groundwater sources;
and to determine percentage contribution of the socioeconomic background to variability in
groundwater source in the study area.

2. Materials and Methods

Ikenne, one of the twenty local government areas in Ogun State, Nigeria, is geographically
located on Longitude 60°51“57“N or 6.86580 and Latitude 30°42“55"E or 3.71520 (Figure la
and Ib). lkenne Local Government Area (LGA) has its headquarters seated in Ikenne with
about 144 square kilometers in size. The Local Government Area, is bounded in the west by
Obafemi Owode Local Government Area, in the south by Sagamu Local Government Area,
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in the east by Odogbolu Local Government Area and in the north by Remo North Local
Government Area. Being suburban, it consists of four (4) major towns. These are Iperuy,
llishan/Irolu, Ogere, and Ikenne Township.

The climate and geographical location of the local government area is known to support
several economic activities such as agriculture, industrial and commercial activities. The
sources of water supply to the people of lkenne LGA include pipe-borne water, borehole,
and deep well. The Local Government is located along the transitional forest zone of
southern Nigeria and guinea savannah of the country. There are some rivers that exist in the
study area like Uren River at Ikenne and Ogun River at Ogere. The Local Government area
has major road bypassing between Iperu and Ogere town and also between lkenne and llisan
town. These towns are also interlinked or connected together with distributor road. The
major occupation of the people in the study area is farming and trading. This is due to the
favourable rainforest weather. Their engagement in farming activities is as a result of the
good nature of soil which supports agriculture at both subsistence and mechanized levels.
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Figure la: Ogun State in the context of Nigeria
Source: Department of Surveying and Geoinformatics, llaro (2022).
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Figure 1b: Ikenne Local Government in the context of og'ifn State
Source: Department of Surveying and Geoinformatics, llaro 2022.

The research used primary and secondary data. The primary data were sourced from the
field through administration of closed-ended questionnaire to the residents, while secondary
data were obtained from the data that have been already collected and readily available,
including census data and maps. The questionnaire was based on socio-economic attributes
of the residents as well as information about groundwater sources.

In the administration of the questionnaire to the target respondents, random and systematic
sampling techniques were employed. For the household survey, samples were selected using
the sample size determination equation of Cochran (1977) presented as Equation |. The
study used a single proportion formula, 95 % confidence interval, the marginal error of 5 %,
and the non-response rate of 10 %, total population of 6,813.

72(1 - P)

"T O @EN-D+ 22P1-P) W

Where, Z = 95 % confidence limit (z-value at a = 0.05 is 1.96); N = Number of houses in
Iperu and llisan town = 6813; p = 0.5; |1-p = 0.5; D = Marginal error or degree of accuracy =
0.05; n = 272. Out of a total number of 272 sample size distributed among the six (6)
political wards only 165 questionnaires were retrieved. Percentage, frequency distribution,
ANOVA, (Analysis of Variance), correlation and regression were used to analyze the socio-
economic attributes of the residents and groundwater sources. Thus, regression equation is
expressed as:

Y =bo+u, + umy tus + myt U (2)

Where; Y = Groundwater source
b, = Constant
u, = Gender
n, = Marital status
13 = Education
.= Income
ns = Occupation
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3. Results and Discussion

Table | presents the socioeconomic background of the residents across different wards of
the study area. Data used in this study were obtained from field survey conducted in 2022,
unless otherwise stated.

3.1 Socioeconomic Characteristic of Residents
Findings on socioeconomic characteristics such as gender, marital status, educational status,
average income and occupation of the respondents are presented below.

Table I: Socio-economic Characteristics of the Residents

Parameter Iperu Iperu Iperu llisan llisan llisan/irolu  Total
Ward I Ward Il Wardlll n Ward | Ward Il Ward llI n (%)
n (%) n (%) (%) n (%) n (%) n (%)
Gender
Male 31(75.6) 17 (53.1) 14 (66.7) 15(57.7) 15(57.7) 13 (68.4) 105 (63.6)
Female 10 (244) 15(46.9) 7(33.3) I1(423) 11 (423) 6(31.6) 60 (36.4)
Marital status
Single 8(19.5) 4(125) 2 (9.5) 3(11.5) 3(11.5) 3(15.8) 23 (13.9)
Married 31 (75.6) 25 (78.7) I5(71.4) 22(84.6) 19 (73.1) 15(78.9) 127 (77.0)
Widow/(ed) 2 (4.9) 3(94) 3(143) 0(0.0) 4 (15.4) I (5.3) 13 (7.9)
Separated 0 (0.0) 0 (0.0) | (4.8) I (3.8) 0 (0.0 0 (0.0) 2(1.2)
Educational Status
lliterate I (2.4) 14 (43.8) 4 (19.0) I (3.8) 3(11.5) 11(57.9) 34(20.6)
Primary I (2.4) 3(94) 0 (0.0) | (0.0) 0 (0.0) 0 (0.0 4 (2.4)
Secondary 13 (31.7) 4 (12.5) 5(23.8) 5(30.8) 3(11.5) 1(5.3) 34(20.6)
ND/NCE 16 (39.0) 3 (94) 5(23.8) 6(23.1) 3(11.5) 3(15.8) 36 (21.8)
HND/BSc 9 (22.0) 2 (6.2) 6 (28.6) 8(30.8) 13 (50.0) 3(15.8) 41(24.9)
PGD I (24) 6 (18.8) | (4.8) 3(11.5) 2(7.7) 0 (0.0 14 (8.5)
Others 0 (0.0 0 (0.0 0 (0.0 0 (0.0 2(7.7) 0 (0.0 2(1.2)
Income
<M30,000 9 (22.0) 6(18.8) 9(429) 5(19.2) 5(19.2) 5(263) 39(23.7)
30000-59999 6 (14.6) 17 (53.1) 5(23.8) 6 (23.1) 6(23.1) 8(42.1) 48(29.1)
60000-89999 8 (19.5) 2 (6.3) 3(14.3) 3(11.5) 3(11.5) 4@21.1) 23(13.9)
90000-119999 13 31.7) 5 (15.6) 2 (9.5) 7 (26.9) 8(30.8) 2(10.5 37 (22,4
>119999 5(122) 2(6.2) 2 (9.5) 5(19.2) 4(154) 0(0.0) 18 (10.9)
Occupation
Farming 2 (4.9) 8 (25.0) 2 (9.5) 0 (0.0) I (3.8) 4 (21.1) 17 (10.3)
Trading 19 (46.3) 10 (31.2) 7(3333) 11(423) 6(23.1) 6(31.6) 59 (35.8)
Civil Servant |1 (26.8) 9 (28.1) 6 (28.6) 5(9.2) 14(53.8) 6(31.6) 51 (30.9)
Artisan 6(146) 5(15.6) 2 (9.5) 5(19.2) 2(7.7) I (5.3) 21 (12.7)
Professional | (2.4) 0 (0.0 | (4.8) 4 (15.4) 0 (0.0 2 (10.5) 8 (4.8)
Others 2 (4.9) 0 (0.0 3 (14.3) 1 (3.8) 3(I1.5) 0(0.0) 9 (5.5)
Total 41 248 32(194) 21 (127) 26(158) 26 (158) 19 (11.5 165 (100)

Overall findings on the gender of the respondents show that the proportion of male was
higher than their female counterparts. While male accounted for 63.6 %, female recorded
36.4 %. On the basis of each ward, the results from Iperu ward | reveal that male constituted
75.6%, while female was 24.4 %. The proportion of male and female in Iperu ward Il was 53.1
% and 46.9 % respectively. It was found that the percentage of male to female in Iperu ward
Il was 66.7 % and 33.3% respectively. The same proportion of male and female was
recorded in llisan ward | and ward Il. While male accounted 57.7 %, female constituted 42.3
%. In llisan-lrolu ward Il the percentage of male and female was 684 % and 31.6 %
respectively. It could be inferred that both gender was well represented; however, the
proportion of male was a little bit more than their female counterparts. The ANOVA
analysis shows that statistically significant difference does not exist between genders of
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respondents across the wards, as F value is 1.02] at p > 0.05. Although the ANOVA, result
does not show a significant different, however, there is a wide margin between the overall
proportion of female to male. It may be deduced that male is more responsive to female
regarding the issue of groundwater source in the study area.

The analysis of the marital status of the respondents is presented in Table I. It was found in
Iperu ward | that single, married, and widow constituted 19.5 %, 75.6 % and 4.9 %
respectively. Findings from Pieris ward Il show that 12.5 % was single, 78.1 % was married,
while widow or widower accounted for 9.4 %. Similarly, married recorded the highest
percentage (71.4 %) in Iperu ward lll. Single widow/widower and separated constituted 9.5
%, 14.3 %and 4.8 % respectively. Furthermore, the respective percentage of single married,
and separated in llisan ward | are | 1.5 %, 84.6 % and 3.8 %. Nothing was recorded for widow
or widower. It was found that single accounted for |1.5 %, married constituted 73.1 % and
widow or widower recorded 15.4 % in llisan ward Il. Like other wards, married respondents
accounted for highest (78.9 %) in llisan-Irolu ward Ill. The proportions of other marital status
are 158 %, 5.3 % for single and widow/ widower respectively. Aggregately, married
respondents have the highest percentage (77 %). Single constituted 15.8 %, while widow or
widower accounted for 7.9 %, separated has the least percentage (1.2 %). ANOVA results
show that there is no statistically significant difference in the marital status of the
respondents across sampled wards as F value of the computed ANOVA is 0.302 at p > 0.05.

In aggregate, findings on educational status of the respondents reveal that those that had
tertiary education such as National Diploma or National Certificate in Education, Higher
National Diploma or University Degree and Post-graduate degree constituted the highest
(55.2 %). Other educational status is no formal education (20.6 %), primary education (2.4 %)
and secondary education (20.6 %). Other educational attainments accounted for 1.2 %. The
computed ANOVA (F = 5.899 and p < 0.05) established that there is a statistical significant
difference in the educational status of the respondents across the surveyed wards.
Expectedly, wards having respondents with high educational attainment supposed to be
more concerned with issue of good quality drinking water. This has been earlier posited by
(Abubakah, 2019) that the educational status of a person to a large extent affects his/her
standard of living, level of exposure and attitude.

The information on the income distribution showed that majority earned above the
minimum wage (}30,000) in Nigeria. The percentage of respondents earning above minimum
wage was 76.3 %. Those who earned below were 23.7 %. However, the computed ANOVA
established that there is no significant difference in the income distribution of respondents
across sampled wards with F = 2.412 and p > 0.05. The result implies that most of the
respondents are middle income earners.

The result presented showed that 35.8 % of respondents engaged in trading and 30.9 %
worked in civil service. While those that engaged in farming represented 10.3 %; artisans
(welder, furniture, mechanics, and others) constituted 12.7 %. The percentage of
professionals was 4.8 %, while others who engaged in other occupations recorded 5.5 %.
However, there is no statistical significant difference in the occupational status of the
respondents across the surveyed wards with ANOVA results of F = 2.548 and p > 0.05. It
implies that there is a level of commonality in the occupational distribution of the
respondents across the surveyed wards.

3.2 Sources of Groundwater

Findings on sources of groundwater in the study area show that most (70.3 %) of the
respondents sourced water from borehole (Table 2). However, those who sourced water
from dug well are 22.4%, while only 2.4% sourced water from both dug well and borehole.
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Table 2: Respondents’ Ground-water Source

Ward Source of Ground water Total (%)
Well (%) Borehole (%)  Well & Borehole (%)
Iperu Ward | 3(7.3) 37 (90.2) I (2.4) 41 (100)
Iperu Ward I 12 (37.5) 18 (56.2) 2 (6.2) 32 (100)
Iperu Ward lll 3 (14.3) 17 (81.0) | (4.8) 21 (100)
llisan Ward IV 8 (30.8) 12 (46.2) 6 (23.1) 26 (100)
llisan Ward V 2(7.7) 23 (88.5) I (3.8) 26 (100)
llisan/IroluWard VI 9 (47.4) 9 (47.4) I (5.3) 19 (100)
Total 37 (22.4) 116 (70.3) 12 (7.3) 165 (100)

The results revealed that residents in the study area relied more on water obtained from
borehole, probably because of the fact that the source is considered to be more reliable
than dug well. Although, Nickson et al. (2005) asserted that groundwater is the most reliable
and most extensive storage of fresh-water on earth which is used by one-third of the entire
world’s population for drinking purposes. However, Okelola et al. (2010) further noted that
water from borehole is more reliable for human consumption compared to the one from
well.

3.3  Respondents’ Proximity to Groundwater

It was found that majority (78.2 %) of the respondents were close to the source of
groundwater, while 21.8 % was far from the source of groundwater. The findings indicate
that groundwater; especially borehole is more accessible to the respondents in the study
(Table 3).

Table 3: Nearness of Water Source to Respondents

Ward Closeness of Water Source Total (%)
Yes (%) No (%)
Iperu Ward | 40 (97.6) I (2.4) 41 (100)
Iperu Ward lI 17 (53.1) 15 (46.9) 32 (100)
Iperu Ward Il 17 (81.0) 4 (19.0) 21 (100)
llisan Ward IV 22 (84.6) 4 (7.6) 26 (100)
llisan Ward V 23 (88.5) 3 (11.5) 26 (100)
llisan/Irolu Ward VI 10 (52.6) 9 (47.4) 19 (100)
Total 129 (78.2) 34 (21.8) 165 (100)

It could be deduced that the distribution of boreholes in the study area is fairly even. Even
distribution of utility such as boreholes tends to enhance accessibility. Studies have shown
that lack of access to improved water source has resulted to an increase in consumption of
contaminated or polluted water (WHO, 2012; Ologbushere et al. 2016; Beshiru et al. 2018)
with potential detriment to public health.

3.4 Uses of Groundwater

The predominant use of groundwater as found from the study is domestic purpose, such as
cooking, washing and drinking (Table 4). The proportion of respondents that used
groundwater for domestic purpose accounted for 92.7 % out of the total. As shown in the
table, the percentage of the respondents that used groundwater for industrial purpose
constituted 2.9 %, whereas those that used it for other purposes such as farming accounted
for 4.9 %.
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Table 4: Ground-water Usage

Ward Uses of Ground water Total (%)
Domestic (%) Industrial (%) Others (%)
Iperu Ward | 39 (95.1) 2 (4.9) 0 (0.0 41 (100)
Iperu Ward lI 31 (96.9) 0 (0.0 I (3.1 32 (100)
Iperu Ward lll 19 (90.5) 0 (0.0) 2 (9.5) 21 (100)
llisan Ward IV 22 (84.6) 2(7.7) 2(7.7) 26 (100)
llisanWard V 25 (96.2) 0 (0.0) I (3.8) 26 (100)
llisan/Irolu Ward VI 17 (89.5) 2 (10.5) 0 (0.0) 19 (100)
Total 153 (92.7) 4 (2.4 8 (4.9) 165 (100)

The findings reveal that the respondents relied more on groundwater to meet their daily
domestic water needs. Earlier study by Hill (2004) found that more than one quarter of the
world population depends on groundwater for drinking and other basic needs.

3.5 Correlation and Regression Analyses of Respondents’ Groundwater
Source and Socioeconomic characteristics

The results of correlation analysis presented in Table 5 show that there is no relationship
between the gender of the respondents and their source of groundwater (r = -0.058). It
implies that gender is not a determinant of where respondents source for their
groundwater. The result of analysis on groundwater and marital status shows that significant
relationship exists between the two variables (r = 0.514). This means that respondents with
a spouse or partner are more concerned about where they source for their groundwater
than a home with no spouse or partner.

Table 5: Correlation Analysis of Respondents’ Groundwater Source and Socioeconomic
Attribute

Parameter Groundwater Gender Marital Education Income Occupation
source status

Groundwater 1.000

source

Gender -0.058 1.000

Marital status 0514 -0.005 1.000

Education 0.670 -0.025 0.549 1.000

Income 0.557 -0.060 0.636 0.811 1.000

Occupation 0.604 -0.013 0.588 0.846 0.837 1.000

Correlation analysis between groundwater source and occupation reveal that a relationship
exists between the two variables (r = 0.604). This implies that residents with better
occupation can afford to source for groundwater that is reliable and/or of better quality. The
study found a relationship between educational status and groundwater source. This is
corroborated by the work of Morakinyo et al. (2015), where they found that positive
relationship exists between educational attainment of household and access to improved
drinking water sources. It was also established in the study that income correlates positively
with groundwater source. This is in agreement with the study of Shewayine et al. (2021).
They also observed in their work that there is a connection between income and household
source of water.

On the other hand, the regression analysis was done on five (5) variables that were
correlated with groundwater source. When gender was input as a predictor of groundwater
source, which is considered as a simple correlation between groundwater source and
gender, the value of R obtained is 0.058. The value of R* is 0.3364, which shows that gender
can account for 33 % of the variation in groundwater source. This means that 66.4 % of the
variation in groundwater remains unaccounted for (Table 6).
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Table 6: Predictors of Groundwater Source

Model R R Adjusted Std. Error Change Statistics
Square R Square of the R Square F dfl df2 Sig. F
Estimate Change Change Change
I 058" .336 -.003 61793 .003 .545 I 163 .462
2 702° 493 A77 44642 489 38327 4 159 .000
a. Predictors: (Constant), gender
b Predictors (Constant), gender, marital status, education, income, occupation
c Dependent Variable: water source

However, when the other four predictors are included (marital status, education, income
and occupation), this value increases to .493 or 49.3% of the variance in groundwater
source, which is significant with F value of 38.327 and p < 0.005. If gender account for 33%,
then marital status, education, income and occupation must account for an additional 49%,
which means that addition of the four predictors increase the ability of the model to predict
the residents’ variation in groundwater source. The five variables analysed can be used to
predict up to 82% of residents’ groundwater source in the study area. However, there is
8% of the variation in groundwater not accounted for. This might be subject of further
study. The study conducted by Abubakah (2019) found that education, gender and wealth
status among others were determinants of improved household water source. This is in line
with the outcome of current findings that residents’ socioeconomic background contributes
significantly to their source of groundwater.

4. Conclusion

The finding of the study showed that residents depended more on borehole as a source of
groundwater. Also, regression analysis established that socio economic characteristics of the
residents are strong factors in predicting residents’ groundwater source. Hence,
governments and corporate organisations should give priority to borehole drilling, especially
in areas where people rely more on well water as part of their social responsibilities. In the
provision of boreholes more attention is expected to be given to wards where residents
were either low- or medium-income earners. The fact that potable water is important for
healthy living and the need for people to have access to it as recognised by United Nations
Sustainable Development Goals (No. 6), thus, water sources that is reliable should be made
more accessible to people. Therefore, the study recommends that governments at all levels
should embark on drilling of boreholes such that it will be easily accessible to people. It is
equally important for governments and corporate organisations to embark on awareness
campaigns on the need for people to desist from sourcing for water from unreliable sources
because of inherent health problems that can lead to diseases and even death.
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