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Abstract 

The challenges of inadequacies and disparity in quantity of fresh water supply as experience in many 
regions of the world Altogether, can be attributed to issues such as climate change, rapid population 
growth, institutional failures and growing water demand., thus resulting in water accessibility issues. 
While efforts have been made to analyse willingness to buy water or pay for improve water services 
no single study has pointed to the inequalities associated with informal water market (IWM) in 
Nigeria. Therefore, this study is an attempt to examine the impact of IWM on access to water in Ijebu-
Ode Nigeria. Adopting questionnaire for the survey of 507 and connecting household socio-economic 
characteristics to household access to water sources. Analytical Method includes in investigating the 
inequalities associated with informal water market operation. Chi-Square, t-test, ANOVA Also 
further, inquiry into the associated inequality followed Lorenz Curve and Atkinson Index technique. 
The findings showed that, Gini index for the study area is 49.45, while that of water expenditure is 
49.23 the Atkinson Index remains 0.361, showing existing inequality in access to water. Therefore, 
recommendations comprise the establishment of regulatory body, provision of loans services for the 
informal water market sector. 

Keywords: informal; water; market; access; inequalities; willingness; services; inadequacies; fresh; 
quantity 
 

1. Introduction 

The challenges of inadequacies and disparity in quantity of fresh water supply as experience in 
many regions of the world altogether, can be attributed to issues such as climate change, institutional 
failures and increased water demand. In addition, rapid population growth, also creates pressure on 
water use, [1–3]. 

However, exploitation principles have enclosed water as a socioeconomic good within public 
policy [4], with focus on maximizing social welfare by linking allocation decisions to users’ collective 
demand or willingness to pay for water services, it is also critical to the identification of the 
comprehensive health, social, and environmental benefits of providing basic water services to one 
and all. [5,6]. 

Natural resource governance and utility services are instrumental in shaping and sustaining 
inequalities in many developing countries, including Nigeria. The spatial distribution of resource 
utilization is essential for fostering the development of local, regional, and national economies while 
setting the stage for sustainability. [7]. 

Water is an indispensable life moisturizer, critical for growth and development, significantly 
shapes social, economic, and spatial transformations. Typically, disparity in access to water ensues 
widely across different regions and periods, potable water availability, distribution, and accessibility 
are influenced by a complex interplay of cultural, institutional, economic, and social elements, [8,9]. 
This interaction of forces serves as basis for examining power relations and provides valuable insights 
into the evolving social and spatial inequalities in access to water supply services, [10,11]. 
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There is a surprizing disparity in global access to water, with two interrelated issues of water 
access debates that are often regarded as distinct. The foremost is termed ‘water for life,’ referring to 
the moderate quantity of water necessary for essential life-sustaining activities, such as drinking, 
hygiene, and sanitation. This underlines the universal need for safe water in adequate amounts for 
domestic use, personal hygiene, and sanitation facilities, which are vital for social dignity and 
physical wellbeing. Therefore, access to safe and reliable water can be taken as a fundamental human 
right. Conversely, the subsequent issue emphasizes ‘water for means of production,’ highlighting the 
larger volumes of water required for productive activities and economic endeavours. Recent 
evidences have shown that the acute shortage of water in Africa continent where about 418 million 
people have no access to an essential level of drinking water, 779 million people lack access to basic 
sanitation services, also in urban area, two out of five people lack access to safely manage drinking 
water, women and children take the major share of the number of people affected, which is primarily 
driven by a decline in the quantity of available water and the increased demand stemming from rapid 
population growth, in addition to the deterioration of water quality due to pollution, [12–15]. 

2. Review of Literature 

In Nigeria, the responsibility for water supply services and delivery rests with the state 
government, while the federal government through the Federal Ministry of Water Resources (FMWR) 
performs oversight functions and is also responsible for national water sanitation and health policies, 
directives, rules, and plans. However, most water facilities have not functioned for a long time as 
they break easily and often fall into disrepair, the continuous failure of water, sanitation, and hygiene 
infrastructure in providing access to water for households and poor level of services by public water 
service providers has led to seeking for an alternate source of water supply on the side of the 
household, [16,17]. The government’s effort to improve access to water supply is indicated in the 
private sector participation agenda that, the government will actively include the private sector for 
the provision of well-organized and sustainable water services by allowing for appropriate Public-
Private partnerships to attain better and more efficient service delivery, adequate distribution and 
increased water resources facilities, utilization of the private sector fund potentials for the 
infrastructure development corporation for better efficiency and benefiting from private sector, 
[18,19] 

Studies have shown that about six out of every ten Nigerians lack access to safe water for 
domestic usage. Within Nigeria scenery, the policy design has not successfully enhanced access to 
water services, as urban areas have experienced a huge reduction in access to improved water 
sources, within 1990 and 2004, [20]. Consequentially, millions depend on non-state water suppliers 
such as the informal for-profit water vendors, which are individuals of small enterprises that 
produce, and dispense or sell water to households at grassroots levels in cities and towns, [21–24] 

Trend in access to water shows a decline in the number of people with access to water to be 11%, 
9% and 10% for the year 2018, 2019 and 2021 respectively, similarly World Bank report on access to 
water in Nigeria indicates an estimate of 2.31 million water points in Nigeria three quarter (75%) are 
self-supplied out of which 43% are boreholes, [25,26]. Accessibility to potable water in Nigeria’s cities 
has taken a downward trend within the last thirty years, with a decline of 25% between 1990 and 
2015 (that is between 32% to 7% between 1990 and 2015), in the face of the initial low percentage of 
service delivery, [27]. Nigeria like most developing nations, still experiences practical difficulties in 
extending this right to all its citizens, [28]. Many parts of urban centres, and slums in Nigeria are still 
left out of public water infrastructure till today, [2,28,29], The Nigeria water supply demand estimate 
for the year 2010 is said to be 3,047 million Cubic Meters per year (MCM/year), and the projection for 
the year 2030 is estimated to be around 8,852 million Cubic meters per year (MCM/year), [19] 

This occurrence could be attributed to a rapid increase in population growth changes in 
consumption patterns, unrestrained urbanization, poor resource allocation, combined with poor 
institutional efficiencies, infrastructural decay and corruption, as part of the multifaceted difficulty 
facing adequate potable water supply in Nigeria, and only about half of the population have main 
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access to safe water [30–34]. As a consequence, most households depend on water vendors and self-
supplied groundwater extraction through boreholes for water supply. Water vendors in the informal 
economy are the main source of water for the urban poor in developing and less developed countries 
as Nigeria, whose role is not yet clearly understood. There is also limited knowledge about whether 
the charges for service provision by informal water vendors are reasonable or not. Although there 
are argument that the high fee for water sold by distributing vendors is usually higher compared to 
public water supply agencies, [29].). 

The United Nations recommended daily water consumption for basic human need is 50 litres 
per day, [35] consequently, an average household (of five members based on 1991 National 
population policy) requires a minimum of two hundred and fifty litres (250 litres) of water daily, 
where such household depends on informal water market, a greater portion of the household income 
is to be expended on water therefore having effects on other household needs. On the other hand, the 
Ogun State average volume of water per person per day supply standard stood at 14 litres per person 
per day, [26]. The water supply services in Nigeria implement both “top-down and supply-side 
tactics, showing poor performance due to reasons such as poor community base involvement, 
neglected infrastructure management, and poor funding. Study has indicated that there was an 
unswerving slump in the amount of water supply statistically significant below 50% in some 
southwestern States of Nigeria amid 2014 and 2016, of which prominence is Ogun State, [36]. 

Ijebu Ode a major urban centre in Ogun State southwestern Nigeria faces the difficulty of limited 
water supply, the main river that supplies the inhabitants of the area is the river Yemoji water scheme. 
The present supply coverage from the Yemoji water scheme is 14,100 cubic metre of water per day, 
about 50 percent of the total daily demand of the residents of the area from the needed 28,200 cubic 
metre of water per day, regardless of the evidence showing the rehabilitation of water treatment 
plant, the quantity from existing water treatment plant is insufficient for the supply of the total 
projected water requirement of the inhabitants of the city with a population of about 368,749 people, 
as the water treatment plant output is about 50 percent of its installed capacity after rehabilitation, 
[37]. This makes the city to struggle in meeting her citizens’ water demand, leveraging at supplying 
less than 50% water needed to the population therefore causing a situation where people currently 
have poor access to potable water provision from state water agency, indicating considerable 
problems in water supply set-up and state supply failure toward water provision, [38]. 

Aside from the above, the major source of water within the neighbourhood in Ijebu Ode is the 
borehole/well owned by individuals. Never-ending electricity power outage, causes people to suffers 
much for water as result water scarcity all over the city persist. The presence of some surface water 
from streams which can serve as an alternative water supply gives no help due to pollution. Thus, 
the increase in population being experienced in the city has increased the water demand. 
Consequently, the residents within the study area suffers from inadequacies of water supply and 
would be willing to pay for supply of potable, reliable and quality water. However, daily water 
supply to the metropolis has been short from been adequate cumulating from continuous waning in 
accessibility and reliability; engineered by rapid population growth and city sprawl. Thereby 
compelling residents to compliment public water supply systems with communal and self-supply 
sources of water as a coping strategy against inconsistent water service in the study area, utilisation 
of superficial groundwater for domestic purposes, through the construction of hand-dug wells, is 
prevalent, signifying shortage of the public water supply system. 

Therefore, the scope of this study, based on the theoretical background and the causative factors 
highlighted as the basis for inadequacy in public water supply/inadequate access to safe water in the 
study area more significantly, the study attempts to analyze the inequalities features affecting access 
to water and its associated social function problems, it is therefore important to empirically assess 
the level of disparity of both social and economic norms in the provision of potable water by informal 
water market from an equity and sustainable perspective and to determine whether vendors play 
sustainable roles in providing equal access for households irrespective of their socio-economic status. 
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2.1. Sustainable Access to Water 

The Capability of access to water being sustained is a model that reassures the functional 
thoughtfulness of yet to be and longstanding goals, combined with contemporary intended goals in 
the way water resources, demand, supply and services are governed, [39]. The reviews of literatures 
have presented evidence of huge investment in water infrastructure project with a view to improve 
access as well to accelerate socioeconomic well-being in Africa, but much is still needed to be done, 
as report indicates that, access to clean water services is left in an unchanged state of difficult task 
and partially available mainly in less privilege communities, [40–42]. 

The concept of sustainable development as developed in 1987, by the Brundtland Commission 
Report, defining Sustainable Development as “development that meets the needs of the present 
generation without endangering the ability of future generations to meets their own needs”. Giving 
opportunity with which society can relate with the environment, by way of not detrimental to or 
destroying the resource for the future It is a development paradigm as well as concept to 
development which uses resources in a way that considers the resource continuity for others, [43]. 
Imbedded in the concept of sustainable development is equity across generations, recognizing both 
short and the long-term effects of sustainability and sustainable development, [44,45]. 

Both sustainability and sustainable development are two concepts distinguishable from each 
other the point raised by scholars’ argument is that sustainability may be taken as the final target or 
endpoint of a process of sustainable development, in addition while “sustainability” could be 
referred to as a state, sustainable development refers to the mechanism for achieving this state [46,47]. 
Sustainable access to water requires the planning and administrative management of water schemes 
to safeguard the availability, access, quality, and affordability of water resources in the face of social, 
environmental, and economic challenges, as entrenched within the interaction among the pillars of 
sustainability i.e., Environmental, Economic, and Social, [48,49]. 

There are complex challenges impacting access to clean water in Africa, these include are not 
limited to precarious water service infrastructure, cultural and environmental peculiarities, lop-sided 
access; water scarcity, poor water quality, fiscal challenges, inadequate governance and institutional 
frameworks, human resource constraints, social beliefs, pollution, corruption and resource scheme 
administration challenges seen within inadequate infrastructure and weak policies to ensure their 
maintenance and improvement, there is also a surge in water need due to the increase in population, 
improve socio-economic wellbeing, and unrestrained urbanization worsened by climate change, 
[50,51]. These factors have reconstructed forces at work in water services provision, highlighting the 
relevance of the hydrosocial cycle in the management of this vital resource, [52]. The hydrosocial 
cycle helps in the identification of how water and society have shaped each other through political 
and economic decisions perpetuating inequality in access to water, intensifying the stratification 
within urban and rural areas, [53]. To achieve sustainable access to water, there is the need for 
political will from the nation state to move away from the old perennial way of delivering water 
services before expecting a different positive result. There is a need for a better future blueprint, from 
the understanding of the system, the associations between and among the different elements, and 
identifying the drivers of change that influences access sustainability. 

3. Materials and Methods 

The operational design of this study is set within the metropolitan area of Ijebu-Ode, which 
covers nine (9) out of eleven (11) polling units (PU) as delineated by the Independent National 
Electoral Commission, (INEC, 2015). The geographically built-up area for the metropolis is strewn 
across two local government areas (Odogbolu and Ijebu-Ode local government) concurrently. 
Therefore, study is restricted only to the of the city within the Ijebu-Ode local government based on 
the historical perspective used in highlighting these polling delineations, comprising of Porogun 1 
and 2, Imepe 1 and 2, Itantebo, Ijasi/Idepo, Isokun, Odoesa and Odoegbo/Oliworo, and extended to 
the adjacent built-up areas outside the Ijebu-Ode local government area. In determining the extent of 
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the area covered by the city concisely, metadata extraction from Open Street Maps was used in 
defining the study area, which was merged as a single map of the study area. Ijebu-Ode located in 
the interior of the South-Western Nigeria, absolutely, the study area lies within Latitude 6,793130 to 
6.859210 North and Longitude 3.899470 and 3.951160 East, it serves as second order city in Ogun State 
after Abeokuta, with an area of about 192 kilometres square. Due to uncontrolled urbanization, it has 
practically merged with nearby settlements. [54,55]. 

Ijebu-Ode enjoys the Warm Tropical climate, with a mean annual rainfall of between 1523 mm 
and 2340 mm, while mean temperature is between 25° C and 32° C, daily temperature ranges between 
26° C to 34° C, with the averages daily temperature put up at about 280 C, (Bakare et al. 2015). Rainfall 
is generally heavy, exhibiting two regime called “Double Maxima” April-July and a short break in 
August, called “August break” and September-October, nevertheless rainfall usually reaches its peak 
in both July and September. Humidity is high with significant drop during the Harmattan season, 
from mid-November till early January, annual relative humidity is about 81%. 

The vegetation is characterized by the tropical lowland rain forest and the flora cover is made 
up of different species of trees arranged in a straight down forest structure with an emerging layer of 
large trees of about 60 meters in height notable tree species includes Mahogany (Khaya 
entandrophragma), Obeche (Triplochiton), Afara (Terminalia), Iroko (Chlorophora), African Walnut (Lovoa 
trichilioides). Topographically, Ijebu Ode is largely an area of gentle rolling plain of about 100 metre 
above the sea level, in addition geologically on basement complex rock of old rigid crystalline rock 
of igneous and metamorphic origin, [55,56]. 

The population of Ijebu-Ode is on the increase, due to influences such as, immigration and rural-
urban migration. The National Population Commission made no data available for the 1991 census 
for the area, but based on the national population growth rate this is expected to double between 
1991 and 2018 following the path of current economic development trends and due to rural-urban 
economic interactions in addition to a portion of the population living within the outer fringes of the 
urban area. By 2006 census, the city has a population estimate of 157,161, (National Bureau of 
Statistics, 2006). Currently due to migration, Ijebu-Ode is rapidly growing with widely dispersed sub-
urban region, with a projected population of 368,749 coupled with a population growth rate of 3.36%, 
the population density is about 1224 person/km2, [57]. 

 
Figure 1. Map of the study area. (Source: OSM 2025, Author’s Fieldwork, 2025). 

Research Design 
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The data for the study was primary data set and exploiting a mixed-method research design, by 
adoption of quantitative approach following, [58]. Cluster sampling procedure was used in the 
selection of 9 residential quarters. Where five hundred and seven (507) Geo-tagged households were 
randomly chosen for the administration a well-structured questionnaire, the survey was based on 
field observation. Observation approach on the field remain longitudinal studies because the 
observations are performed at different points in time. Prior to the field survey, research questions 
were identified and well related to the study objectives. The null hypotheses “There is no significant 
relationship between income and inequality in access to water from Informal water market 
operation” were built to prove the significance of the result, in addition, a criterion p-value for 
evaluating statistical significance of the results, was set to be either 0.05 or 0.01 respectively, using a 
null hypothesis significance testing (NHST) based on observations of samples. Methods for 
administering the survey are face-to- face approach. 

The analytical technique used for the study include Chi-square test, One sample t-test, Analysis 
of Variance (ANOVA) Gini Index and Atkinson Index. Using primary data obtained from 507 
household survey, a total of 507 questionnaire were administered in the study area, 102 were rejected 
and are not included in the analysis due to incomplete answers or multiple response therefore 405 
accurately completed questionnaire were included in the analysis. All analysis was carried out using 
Statistical Package for Social Sciences (SPSS) 20. 

3. Results 

This study investigates disparities in water access within the informal sector, and further 
analyses of how income and cost of water influences reliance and access to different water sources by 
residents, taking average monthly income as a determinant of vendor water source, Chi-square 
analysis was employed to examine if there is a significant pattern in vendor water source based on 
resident’s income. 

Table 1, present the cross tabulation of average monthly income and vendor water source reveals 
significant patterns in water access across different income brackets. The analysis shows that a 
majority of individuals with lower incomes (less than 30,000) rely heavily on hand pumps or 
boreholes (20.0%) and public taps (2.7%) for their water supply, indicating dependence on more 
affordable or communal sources. As income levels rise, there is a noticeable shift towards piped 
connections (6.2%) and packaged water (9.4%) among higher income brackets. Conversely, the 
reliance on public taps and hand pumps decreases with increasing income. This suggests that access 
to more reliable or private water sources increases with income levels, highlighting inequalities in 
water access within the informal sector. 

Table 1. Cross tabulation of Average Monthly Income * Vendor water source. 

Public Tap
Hand 
pumps/ 
Boreholes

Water 
seller/ 
Kiosk

Piped 
connection 
to house (or 
neighbour's)

Protected 
Spring

Packaged 
water 
(Bottled or 
Sachets)

Tanker 
trucks

Total

Less than 
30000

2.70% 20.00% 3.50% 3.00% 1.50% 3.70% 0.70% 35.10%

31000-
60000

3.50% 18.30% 2.20% 0.70% 0.70% 1.00% 0.70% 27.20%

61000-
90000

2.20% 12.30% 1.50% 1.20% 0.50% 2.50% 1.00% 21.20%

91000-
120000

0.70% 4.20% 1.20% 0.20% 0.50% 1.00% 7.90%

Above 
120000

0.50% 4.00% 0.70% 1.00% 0.70% 1.20% 0.50% 8.60%

Total 9.60% 58.80% 9.10% 6.20% 4.00% 9.40% 3.00% 100.00%

In
co

m
e

Vendor water source
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However, the Chi-square test results in Table 2, indicate that there is no statistically significant 
association between average monthly income and vendor water source within the informal sector. 
The Pearson Chi-Square value of 24.500 with 24 degrees of freedom yields a p-value of 0.433. This 
value exceeds the conventional threshold of 0.05, suggesting that we fail to reject the null hypothesis 
of independence between income and choice of water source 

Table 2. Chi-Square Tests of Average Monthly Income and Vendor water source. 

Chi-Squared Tests 

Value                   df     p

Pearson Chi-Square 24.5 24 0.433

N of Valid Cases 405  
The results of the one-sample t-test analysis for variation in the average cost of water purchased 

by households in Table 3, shows a t-value of 37.518 with 404 degrees of freedom which correspond 
to a p-value of 0.000, indicating a highly significant result (p < 0.001). With a mean difference of 1.380, 
this result suggests that there is a significant variation in the average cost of water purchased by 
households. The results imply differences in water costs among households, highlighting notable 
disparities in water expenditure within Ijebu Ode metropolis. 

Table 3. One sample t-test of variation in Cost of water purchased by households. 

 

3.1. Inequality in Average Cost of Water Purchased by Household 

The ANOVA (Analysis of Variance) results presented in Table 4 for the examination of 
inequality in informal water sources based on income group show a statistically significant difference. 
The analysis indicates that there is variability between income groups in terms of their reliance on 
informal water sources, as evidenced by a significant F-value of 3.260 (p = 0.012). The between-groups 
variation (Sum of Squares = 31.377) is statistically greater than the within-groups variation (Sum of 
Squares = 962.391), suggesting that income level influences the choice of informal water sources 
among households. This finding implies that income-based disparities play a role in determining 
access to informal water sources in Ijebu-Ode metropolis. Thus, we reject the null hypothesis which 
posits that no significant relationship between income and inequality in access to water from Informal 
water market operation 

Table 4. ANOVA Result of variation in Income Group. 

Sum of 
Squares

df
Mean 

Square
F Sig.

Between 
Groups

31.377 4 7.844 3.26 0.012

Within 
Groups

962.391 400 2.406

Total 993.768 404  

3.1.1. Examination of Inequality in Informal Water Source Based on Income 

Variable t-value df Sig. (2-tailed) Mean 
Difference

95% Confidence Interval 
of the Difference

Lower

1.38 1.31

Average Cost 
of Water 

Purchased
37.518 404 0
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The Gini index analysis result shown in Table 5 and 6, respectively, for the examination of 
inequality in informal water sources based on income indicates that the Gini index for the nine polling 
units range between 49.25 ( Odoesa), 49.33 (Ijasi), 49.37 (Porogun), 49.38 (Idepo), 49.39 (Odoegbo) 
49.47 (Imepe), 49.48 (Itantebo), 49.50 (Oliworo) and 49.54 (Isokun) while the Gini index for the entire 
study area base on income is 49.45 (0.49), furthermore, the Gini index for the water expenditure for 
the study area is 49.23 (0.49). This corroborates the findings above that income has major influence in 
determining the choice of informal water sources among households. This finding emphasizes the 
fact that income-based disparities play a role in determining access to informal water sources in Ijebu-
Ode metropolis. Therefore, we accept the alternate hypothesis that suggests the occurrence of 
significant relationship between income and choice of informal water market vendor water source. 

Table 5. Summary of the Lorenz Curve Analysis. 

Area Under
 Lorenz 
Curve

1 Oliworo 24.7532656 25.24673 49.50493
0.7002x-
9.3222

0.8475

2 Ijasi 33.74630178 16.2537 49.32507
0.9662x-
13.944

0.9348

3 Isokun 26.99428692 23.00571 49.53989
0.7853x-
11.936

0.9006

4 Itantebo 24.12996326 25.87037 49.48259
0.7068x-
10.563

0.8501

5 Idepo 30.90971327 19.09029 49.38181
0.943x-
15.664

0.9209

6 Porogun 31.3510405 18.64896 49.37298
0.8928x-
13.009

0.9417

7 Imepe 26.499007 23.50099 49.47002
0.7493x-
10.654

0.9071

8 Odoesa 37.55144033 12.44856 49.24897
0.957x-
9.6442

0.9595

9 Odoegbo 30.41287071 19.58713 49.39174
0.8842x-
13.405

0.9012

10 General PU 27.56108999 22.45891 49.44878
0.7912x-
11.946

0.9188

R2 ValueSN
Polling 

Unit (PU)
Area Under 

A
Gini Index

Equation 
(Y=)

 

Table 6. Summary of the Lorenz Curve Analysis for Water Expenditure. 

Area Under

 Lorenz 
Curve

1
Water 
Expenditure

38.35796072 11.64204 49.23284
0.8671x-
4.971

0.971

R2 ValueSN Expenditure Area Under 
A

Gini Index Equation 
(Y=)
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Figure 2. illustrate the Lorenz curve pattern of income for the whole study area as a single unit, the area under 
Lorenz curve has a value of 27.56, while area under A equals 22.46, the Gini index for the whole area stood at 
49.45 (0.49) while the R2 value shoes 0.92, from the chart analysis the value for the study area as a unit does not 
show great disparity from the partitioned units. 

 
Figure 3. Lorenz Curve Graph for general water Expenditure in the study Area. 

Figure 3, shows the Lorenz curve for water expenditure in the study area as a single area unit, 
from the analysis of the chart it shows that the arear under Lorenz curve has a value of 38.36, while 
the area under A depict a value of 22.46, the Gini index for the expenditure stood at 49.45 (0.49) while 
the R2 value indicates 0.97. This gives a similar value to the values obtained for each of the portioned 
unit within the study area. 

Atkinson Index and Social Welfare Function 

On the other hand, the analysis for the Atkinson Inequality Index measurement, based on water 
expenditure presented in Table 7, has a value of 0.361, the implication of the findings shows 
variability in water expenditure thus indicating disparity in access to water consumption, The results 
imply variances in water costs among households, therefore highlighting the need for the society to 
sacrifice 36.1 per cent of water expenditure to have equally distributed access as seen from Table 8, 
within Ijebu Ode metropolis. In addition, Table 9 show the social welfare function of 18.01 indicating 
the level of social welfare delimited in the income distribution within the study area. 

Table 7. Summary Table for Atkinson Index. 
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Water 
expenditure

Atkinson

Distribution Index
1 2500 5 3 7200 0.00000016

2 5000 5 3 7200 0.00000004

3 7500 5 3 7200 1.8E-08 2.363E-07 4599 0.361

4 10000 5 3 7200 1E-09

5 11000 5 3 7200 8.3E-09

yEDEGroup n ɛ ӯ yede ∑y1-ɛ

 

Table 8. Summary table for Social Welfare Function and Inequality Aversion. 

Individual Social

Group Welfare

1 2500 50 7.07

2 5000 70.7 8.4

3 7500 0.5 86.6 9.31 45.03 18.01

4 10000 100 10

5 11000 104.9 10.24

Expenditure e y ]
Social 

Welfare 
Function

 

Discussion 

Chi-square analysis cross tabulation of average monthly income and vendor water source 
reveals significant patterns in water access across different income brackets. The analysis shows that 
a majority of individuals with lower incomes rely heavily on hand pumps or boreholes and public 
taps for their water supply, indicating dependence on more affordable or communal sources. As 
income levels rise, there is a noticeable shift towards piped connections and packaged water among 
higher income brackets. Conversely, the reliance on public taps and hand pumps decreases with 
increasing income. This suggests that access to more reliable or private water sources increases with 
income levels which culminate into improve household wealth [59,60]. 

Similarly, the results of the one-sample t-test for variation in the average cost of water purchased 
by households indicated a highly significant result, this result suggests that there is a significant 
variation in the average cost of water purchased by households. The results imply differences in 
water costs among households, highlighting notable disparities in water expenditure within Ijebu 
Ode metropolis, this highlight inequalities in water access within the informal sector. The ANOVA 
(Analysis of Variance) results for the examination of inequality in informal water sources based on 
income group show a statistically significant difference. The analysis indicates that there is variability 
between income groups in terms of their reliance on informal water sources, as evidenced by a 
significant F-value, The between-groups variation is statistically greater than the within-groups 
variation), suggesting that income level influences the choice of informal water sources among 
households. This finding implies that income-based disparities play a role in determining access to 
informal water sources in Ijebu-Ode metropolis, [61]. 

In addition, to obtain the Gini indices for access to water, the cumulative percentages of income 
for each of the polling unit on the y-axis of the Lorenz curve and the cumulative percentage of 
population for the regions on the x-axis, was carried out, this was also done for water expenditure. 
With no complete taxonomy of the Gini index present for water access, the one used in this study is 
centred around, [62] justification of the Gini index, a Gini index of less than 0.2 is presented as low 
inequality, 0.2–0.3 is regarded as moderate inequality, and greater than 0.3 is taken as high level of 
inequality. The Gini index for income within the nine polling units lies between 49.25 and 49.54 while 
the Gini index for the entire study area base on income is 49.45, this pinpoint the importance of 
income on access to water, furthermore, the Gini index for the water expenditure for the study area 
is 49.23, this sum up to an average Gini indices of 0.49, the implication is that there is variability and 
higher inequality in water access exist in the study area (Cole et al. 2018), this corroborated the 
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findings above that income has major influence in determining the choice of informal water sources 
among households. This finding emphasizes the fact that income-based disparities play a role in 
determining access to informal water sources in Ijebu-Ode metropolis. 

On the other hand, the Atkinson Inequality Index based on water expenditure presented in Table 
7, has a value of 0.361, the implication of the findings shows variability in water expenditure which 
creates disparity in access to water consumption, if compared to the Lorenz curve result and also 
following, [62] the results imply variances in water costs among households, therefore highlighting 
existence of notable disparities in water expenditure within Ijebu Ode metropolis. 

Conclusion 

The major task of the research investigates disparities in water access within the informal sector, 
and further analyses of how income and cost of water influences reliance and access to different water 
sources by residents, taking average monthly income as a determinant of vendor water source to 
examine if there is a significant pattern in vendor water source based on resident’s income. Result 
indicates that, as income levels rise, there is a noticeable shift towards piped connections (6.2%) and 
packaged water (9.4%) among higher income brackets. Conversely, the reliance on public taps and 
hand pumps decreases with increasing income. This suggests that access to more reliable or private 
water sources increases with income levels, highlighting inequalities in water access within the 
informal sector. In addition to the above, on the examination of inequality in informal water sources 
based on income and expenditure indicates that the Gini index all the nine spatial areal units ranges 
between 49.25 to 49.54 while Gini Index for expenditure is 49.23, this is also reflected in the Atkinson 
Index of 0.361. 

Originating from the highlights above, the provision of water for fair access must be based on 
the structure of the prevailing social links, in which societies should not be measured as a set of those 
who only would pay for use of a water source, those who are unable to bear high cost before having 
access to water must be considered. In addition, channel for access to loans services for the informal 
water market sector and where possible, water subsidy should be incorporated into the water supply 
policy to reduce the effects of market forces affecting price of services. 
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