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Background: The management of the public water supply in Ilorin by the Kwara State
Water Corporation has caused significant concern among the city's citizens. This study
used consumer satisfaction as an index to evaluate Ilorin's public water supply.
Methods: A stratified random sample procedure was employed to distribute
structured questionnaires to 400 inhabitants, who were asked to rate and provide their
perceptions of five selected parameters known as satisfaction drivers. Descriptive
statistics, including frequency tables, percentages, and charts, were used to analyze and
present the data. Additionally, the consumer satisfaction index (CSI) models were
utilized.

Results: The overall CSI was calculated to be 3.24 points on a 5-point scale. The primary
factors contributing to consumer satisfaction were supply quality (3.70 points), while
supply frequency and duration had the least impact on satisfaction (2.66 points). These
findings suggest that the public water supply services provided to the residents were
insufficient. Furthermore, consumers were willing to pay an average of ¥4,423.78 per
month for enhanced service delivery.

Conclusion: The study recommends that the water utility company make the required
adjustments to its systems and processes while prioritizing consumer satisfaction. By
doing so, the company can increase revenue generation and assure the sustainability of
its services.

1. Introduction

Water, an essential element for sustaining life, holds
immense significance for humanity and is considered a
divine gift [1]. Access to clean and potable water is not only
a fundamental human necessity but also a basic human right
[2]. Its availability, use, and spatial distribution are directly
related to economic development and the overall well-being
of both local and global communities [3, 4]. A large portion
of the global population, particularly in Sub-Saharan Africa
and South Asia, still lacks access to safe water and proper
sanitation due to the ineffective management of water

resources by governments worldwide [5, 6]. In Nigeria, for
instance, State Water Agencies (SWAs) such as the Kwara
State Water Corporation in Ilorin, are responsible for
providing public water supply infrastructure and services.
However, these SWAs encounter numerous obstacles
including poor management, insufficient budget allocations
by the respective governments, deteriorating facilities,
frequent equipment breakdowns, inadequate infrastructure
investment, unstable power supply, unmotivated staff,
ineffective revenue collection, urbanization, and corruption
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[7, 8]. Consequently, these challenges hinder SWAs from
delivering satisfactory services, leading to consumer
dissatisfaction. Another concern arises from the
monopolistic nature of SWAs, which often results in a lack of
emphasis on ensuring customer satisfaction [9]. Instances of
substandard water supply, erratic provision, low pressure,
and prolonged periods without water have been
documented, indicating a failure to meet the expected and
necessary standards of service for consumers. The current
state of water supply in the Ilorin metropolis is characterized
by significant inadequacy, despite substantial investments in
public resources over the years [10-12]. The Kwara State
Water Corporation, the agency in charge of providing water
to the residents in the study area, has faced severe
constraints in meeting the increasing demand for domestic
potable water [13]. As a result, a majority of the residents in
the Ilorin metropolis heavily rely on boreholes or low-quality
wells for their water needs. According to the aforementioned
reports highlighting the inadequate water supply and
resulting customer dissatisfaction in the study area, it
becomes imperative to conduct a consumer satisfaction
survey. Such serveys are valuable tools for organizations to
assess their performance and identify key factors that
contribute to customer satisfaction [14]. This fundamental
idea applies to all service-based sectors, including the water
utility sector, as it aids in enhancing performance and
sustainability [15, 16]. Research indicates a positive
correlation between customer satisfaction and their
willingness to pay (WTP) for water services. The level of
satisfaction with the services received can directly influence
the calculation of WTP for water rates [14, 17]. Therefore,
prioritizing the improvement of customer satisfaction
becomes crucial in enhancing WTP, overall service delivery,
revenue generation, and long-term service sustainability.
Over time, there has been a growth in the amount of
literature on various elements of water delivery to provide
stakeholders and policymakers with the crucial knowledge
they need to make decisions that will result in sustainable
water distribution by public water utilities. To date, no
comprehensive survey conducted to specifically examined
the level of satisfaction among residential/household
customers regarding the public water supply in Ilorin. By
conducting an assessment that utilizes consumer perception
and ratings of five selected variables, referred to as
satisfaction drivers, this study aims to augment the existing
knowledge on the subject of public water supply. The
intended outcome of this study is to enable the Kwara State
Water Corporation, the public water utility/SWA, to identify
its areas of strength and areas requiring improvement based
on consumers' ratings of the satisfaction drivers.
Consequently, this assessment will facilitate well-informed
decision-making processes, ultimately leading to enhanced
service delivery and overall customer satisfaction.
Furthermore, the findings of this study will establish a
foundational dataset for future research endeavors,
providing valuable insights and recommendations for
stakeholders and the general public alike.
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2. Materials and Methods

A cross-sectional descriptive design was employed in this
study, using Google Forms, Google Sheets, and Microsoft
Excel as tools for data entry, cleaning, analysis, and
presentation. Both primary and secondary data were used to
produce the data for this study. The primary data collection
for this study involved field observations and measurements.
The sample size was determined to be 400 individuals. The
data  collection methods included administering
questionnaires, conducting face-to-face interviews, utilizing
e-questionnaires, and making personal field observations. A
stratified random sampling technique was employed,
resulting in a total of 326 responses obtained from the
research region. Following data cleaning procedures, 319
valid responses remained for analysis, which accounts for
approximately 80% of the initially selected sample size and is
considered an acceptable response rate for this study [18,
19]. Moreover, secondary data obtained from the Kwara
State Water Corporation was incorporated into the study.
Descriptive statistical techniques such as frequency
distribution tables, means, and charts were employed to
examine the data provided by the respondents in this study.

2.1 Description of Study Area

Figure 1 illustrates the geographical location of Ilorin, the
capital of Kwara State, within Nigeria. It is situated between
latitudes 8°30’ and 8°50'N and longitudes 4°20' and
4°35 ' E. Ilorin falls within the North Central geopolitical zone
of Nigeria. The city is located in the southernmost region of
Kwara State, encompassing an approximate area of 468 km?.
It occupies a transitional zone between the forest and Guinea
savannah ecological zones of Nigeria [4].
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Figure 1. Map of Kwara state showing the study area insert is the map of
Nigeria [20]
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The climate of the research area can be classified as
tropical wet and dry. It is characterized by distinct dry and
wet seasons. The dry season lasts from November to March,
while the wet season spans from April to November [21]. In
Ilorin, the weather fluctuates between 33 and 35 °Cduring
November to January, and between 34 and 37 °C from
February to April. The dry season is characterized by hot and
warm days. The region receives an annual rainfall ranging
from 990.3 mm to 1318mm. The city's water supply
primarily relies on three main rivers: Oyun, Asa, and Moro,
which serve as significant sources of water for Illorin [ 13]. The
city of Ilorin comprises three local government areas, namely
Ilorin East, Ilorin South, and Ilorin West. According to the
National Population Commission (NPC) in 2006, the
population of Ilorin was estimated to be 777,667 in 2007.
However, as of the present, it is projected that the city’s
population has increased to approximately 1,181,929
individuals in 2022 [22].

2.2 Data Sampling and Collection

To ensure a comprehensive representation of the study
area and to facilitate the sampling of various water supply
characteristics across different sub-divisions, the study area
of the Ilorin metropolis was categorized based on land use
patterns, population density, and zonal location. This
categorization aimed to ensure a fair and representative
selection of areas within the study. The research primarily
focused on the following specific areas: Oke-Odo: This area
is characterized by a high population density and is
predominantly inhabited by students. GRA (Government
Reserved Area): This is a high-income residential area.
Egbejila: This area has a relatively low population density.
Irewolede and its estate: This area is planned and organized.
Ipata: This area has a high population density and is
characterized by wunplanned residential settlements.
Adewole: This area has a moderate population density.
Agbede: This area is characterized by low-income
households. Oke-Ose, Gaa-Akanbi, Tanke, Fate, Asa Dam, and
Osere: These areas are characterized by low-income
households and unplanned settlements, encompassing both
student and non-student residential areas. The
determination of the number of questionnaires administered
for the study was based on the Yamane formula [23],
denoted by Equation (1.1). By utilizing this formula, a sample
size of 400 was calculated. Once the sample size was
determined, a stratified random sampling technique was
employed from the study area. The study area was divided
into categories based on the aforementioned parameters,
including zonal location, population density, and land use
pattern. Subsequently, random sampling was conducted
within each category to ensure representative sampling
across the various subdivisions.

N

weeeq. (1.1)

Where: n = sample size, N = population, e = level of
significance (0.05).
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1,181,929 _ 1,181,929
141,181,929 (0.05)2  1+1,181,929 (0.0025)

Thus,n = n = 399.87 = 400

For further investigation, the data and information
collected from the filled-out questionnaires and remarks
obtained through oral interviews were compiled. Then, the
collected data underwent a process of data cleaning.
Following data cleaning, the data was analyzed and
presented using appropriate descriptive statistics and
relevant formulas.

2.3 Data Analysis

In this study, consumer satisfaction with the public water
supply was measured using the Likert scale, which is a
commonly employed method in social and behavioral
science research. The Likert scale has been widely used and
is considered to be 90% reliable based on empirical evidence
[24-26]. To evaluate consumer satisfaction with the public
water supply, five satisfaction drivers were selected:
quantity supplied, water pressure, quality supplied
(including taste, color, content, and smell), and reliability
(consistency in delivery frequency, timing, and pressure).
These specific factors were chosen based on prior research
and a thorough review of relevant literature. Consumers
were asked to rate each satisfaction driver on a 5-point Likert
scale, using the following categories: very poor, poor,
average, good, and very good. This allowed for the
quantification of consumer perceptions and ratings
regarding each satisfaction driver. Additionally, descriptive
statistics were employed to analyze the collected data and
gain a better understanding of the consumer ratings
regarding the five drivers of satisfaction in the public water
supply. Furthermore, an additive Consumer Satisfaction
Index (CSI) model, previously used in a related study [14],
was utilized to assess the respondents’ ratings of the five
drivers of satisfaction. The CSI additive model allows for the
calculation of an overall satisfaction index based on the
individual ratings of each driver. The Consumer Satisfaction
Index (CSI) additive model is presented in Equation 1.2 and
Equation 1.3 below.

rwi

n
CSI = z — v €. (1.2)

n
i=1
n
Sj X nj
rwi = Z—( ) . D i 12,345 . 0q. (13)
=1 !
Where, CSI = Consumer satisfaction index.

rwi= rating weight index for each satisfaction driver, a
number between 1-5.

n= number of satisfaction drivers (5).

sj= satisfaction unit weight, an assigned number between
1-5.

nj= number of respondents to j" weight.
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ti= total respondents to it satisfaction driver.

The satisfaction unit weights for the Likert scale are defined
as follows: very poor = 1 point; poor = 2 points; average = 3
points; good = 4 points; very good = 5 points. In order to
categorize the levels of customer satisfaction with the public
water supply based on the calculated CSI, the following scale
was used: Very poor = CSI scores ranging from 1.00-1.49
points; Poor = CSI scores ranging from 1.50-2.49 points;
Average = CSI scores ranging from 2.50-3.49 points; Good =
CSI scores ranging from 3.50-4.49 points; and Very Good =
CSI scores ranging from 4.50-5.00 points [26].

3. Results and Discussion
3.1 Local Government Distribution

The study covers 3 local governments as shown in Fig 2.
These local governments include Ilorin West, Ilorin East, and
Ilorin South.

llorin West
20 1¢ llorin South

Il?rin East .
Figure 2. Distribution According to Local Government Area
3.2 Demographic Characteristics of Respondents
This study examined the demographic characteristics of

the 319 respondents in the study area. The summarized
results are presented in Table 1.

Sources of Water Supply

40.00% 7
30.00% A
20.00% 4
10.00% A
0.00% A

Borehole Well Public water Water Combination

supply vendors of sources

Figure 3. Sources of Water Supply
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Table 1. Demographic Characteristics of Respondents

Questionnaire Response Variable Number of Percentage
Variable Respondents Response (%)
Female 154 48.27
Gender Male 163 51.10
Prefer not to say 2 0.63
16-20 35 10.97
Age(years) 21-35 184 57.68
36-50 63 19.75
>51 37 11.60
Tertiary 226 70.85
Educational Secondary 65 20.38
Level Primary 17 533
No formal education 11 3.47
Single 157 49.22
Married 157 49.22
Marital Status Divorced 2 063
Widow/Widower 3 0.94
<10,000 25 7.84
11,000-30,000 72 22.57
Monthly 31,000-50,000 67 21.00
Household
Income (¥) 51,000-100,000 67 21.00
101,000-500,000 50 15.67
>501,000 12 3.76
Declined to Respond 26 8.15

Figure 3 illustrates the various sources of water supply in
the city of Ilorin, which include, but are not limited to, wells,
boreholes, public taps and pipes, streams, rivers, and rainfall.
According to the study's findings, approximately 68.34% of
respondents' households rely on boreholes as their primary
source of water. This high percentage indicates that
boreholes have become a popular choice among residents
due to the perceived unreliability of the water supply in the
llorin metropolis. Boreholes offer a more dependable and
readily available water source, which is of high quality.
Moreover, the study revealed that 60.82% of respondents’
households use boreholes as their primary source of water.
This further emphasizes the preference for boreholes as a
solution to address the intermittent water supply issues
experienced in Ilorin. The prevalence of boreholes as the
primary water source highlights the significant impact of the
perceived unreliability of the public water supply in the city,
leading residents to seek alternative options that offer
consistent availability and better quality water [21].

3.3 Public Water Supply to Households

The Kwara State Water Corporation, as previously
mentioned, is responsible for managing the public water
supply in the city of Ilorin. The corporation obtains raw water
from the state's dams, treats it, and then distributes it to
different locations within the city. However, the study
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findings indicate that a mere 17.87% (57 out of 319
respondents) reported having access to public water pipes
within their households. According to the data on water rate
payments, a mere 7.52% of respondents who receive public
water supply reported paying the required water rate, while
the majority, 92.48%, did not pay for the public water supply.
The reasons cited for not paying included the absence of
water supply, inadequate supply, and financial constraints. It
is noteworthy that respondents who were civil servants
mentioned that irrespective of their access to public water
supplies, certain deductions labeled as "water rates” were
routinely subtracted from their monthly salaries.

3.4 Consumer Perception on Public Water Supply in llorin
Metropolis

In this study, the satisfaction levels of residential
consumers in the Ilorin metropolis regarding the public
water supply were assessed using ratings for five selected
parameters, referred to as satisfaction drivers. These drivers
include supply quantity, water pressure, supply frequency,
and duration, reliability in terms of adhering to
predetermined schedules, and water quality in terms of
taste, color, and odor. It is important to note that only 57
respondents in the consumer survey had access to public
water in their homes. The responses from these respondents,
reflecting their perceptions and satisfaction ratings, are
presented in Table 2. This table provides valuable insights
into how consumers evaluate and perceive the public water
supply based on the specified parameters. In order to
calculate the total level of consumer satisfaction, Equations
2 and 3.3, along with the data provided in Table 2, were
utilized. The results of these calculations are presented in
Table 3, which displays the RWI (Rating Weight Index) for
each satisfaction driver. The RWIs, ranging from 2.6 and 3.70
on a scale of 5, indicate the levels of satisfaction for each
driver, with supply quality receiving the highest rating and
frequency and duration receiving the lowest rating among
the satisfaction drivers. Based on the methodology used, the
overall Consumer Satisfaction Index (CSI) was estimated to
be 3.24. On the CSI scale, this score indicates that the public
water supply in the Ilorin metropolis is perceived as average
by its residents. This finding aligns with earlier research
conducted in Africa, including Nigeria, which revealed
deficiencies in public water systems across many African
nations [7, 27, 28].

n
rwi  16.2
CSI = Z — = =324
i=1

The study also examined the influence of consumer factors
such as gender, age, educational attainment, and income on
perception, ratings, and overall satisfaction. The effect of
these socio-demographic characteristics on the satisfaction
drivers and the overall Consumer Satisfaction Index (CSI)
was analyzed. Table 4 presents the Relative Weighted Index
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(RWI) values calculated by gender, indicating the similarities
in the overall perception of each satisfaction driver between
males and females, except for the quality supplied, which
showed the most significant variance. However, both male
and female CSIs fell within the range of the average rating,
suggesting similar levels of overall satisfaction between the
genders. Similarly, the RWIs by age groups exhibited a
comparable pattern, with minor variations observed for the
satisfaction drivers across different age groups. All estimated
CSIs, as displayed in Table 4, fell within the average rating,
except for the 16-20 age group, which was slightly below the
average-good rating. It is worth noting that this age group
constituted only approximately 7% of the total respondents
and can be considered a smaller proportion of the sample.
The RWIs by educational level exhibited a notable
consistency throughout the table, except for the group
categorized as having no formal education, which appeared
as an anomaly. The limited representation of respondents
within this category, comprising merely 3.5% of the total
sample, raises concerns about its adequacy as a
representative subset and necessitates caution in
interpreting the ratings derived from this subgroup.
Conversely, the CSIs for all other educational levels, as
depicted in Table 5, were found to fall within the average
rating range. The RWI values by monthly income are shown
in Table 5 below. The RWI values generally show a decline in
rating with rising income, except for the ¥31,000-%100,000
income group, which appeared to deviate from this pattern.
This may be the case because, in contrast to low-income
earners, this group of responders can afford nicer, more
developed, and better-planned residential zones inside the
city with more convenient access to the public water supply.
The CSIs are rated as poor to average according to monthly
income. The results of this study support those of earlier
studies, indicating that consumer characteristics such as age,
gender, and educational attainment do not significantly
affect consumers' experience or perception. These factors do
not appear to play a substantial role in shaping consumer
satisfaction with the public water supply system. Regarding
consumer income, the results are consistent with earlier
studies that have found a negative association between
higher income levels and consumer satisfaction. This
suggests that individuals with higher incomes may have
higher expectations or access to alternative water sources,
leading to lower satisfaction ratings for the public water
supply. The majority of the calculated Consumer Satisfaction
Index (CSI) values across all consumer traits fell within the
average rating range. However, the presence of outliers can
be attributed to variations in respondents’' expectations,
experiences, perceptions, and cognitive assessments.
Individual differences in these factors may contribute to the
diverse range of satisfaction ratings observed in the study.
[14]. Overall, it can be inferred from this study that Ilorin's
public water system is ranked as average, which makes it
insufficient and unsatisfactory.
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Table 2. Consumer Perception/Ratings on Public Water Supply in Ilorin Metropolis

S/N Satisfaction Drivers (Response%) Very Poor Poor Average Good Very Good
1. Supply frequency and duration 11 15 20 4 7
19.30% 26.32% 35.09% 7.02% 12.28%
2. Reliability 7 23 11 10 6
12.28% 40.35% 19.30% 17.54% 10.53%
3. Quantity supplied 2 8 19 17 11
3.51% 14.04% 33.33% 29.82% 19.30%
4. Water pressure 1 8 16 18 14
1.75% 14.04% 28.07% 31.58% 24.56%
5. Quality supplied 3 5 13 21 15
5.26% 8.77% 22.81% 36.84% 26.32%

Table 3. Calculated Overall Consumers’ Satisfaction Index of Public Water Supply in Ilorin Metropolis

S/N Satisfaction Drivers Very Poor Poor Average Good Very Good Rating Weight Index (RWI) of
Unit Weight (1) Unit Weight (2) Unit Weight (3) Unit Weight (4) Unit Weight (5) Each Satisfaction Driver
1. Supply frequency and 0.19 0.53 1.05 0.28 0.61 2.66
duration
2. Reliability 0.12 0.81 0.58 0.70 0.53 2.74
3. Quantity supplied 0.04 0.28 1.00 1.19 0.96 3.47
4. Water pressure 0.02 0.28 0.84 1.26 1.23 3.63
5. Quality supplied 0.05 0.18 0.68 1.47 1.32 3.70
srwi=16.2

Table 4. Calculated Consumers’ Satisfaction Index for Public Water Supply in Ilorin by Gender and Age

Calculated Rating Weighed Index (RWI) for Each Satisfaction Driver

S/N Satisfaction Drivers Gender Age (Years)
Female Male 16 - 20 21-35 36 - 50 512
1. Supply frequency and duration 2.66 2.67 2.75 2.78 25 243
2. Reliability 2.83 2.67 3.00 2.87 2.5 243
3. Quantity supplied 3.58 3.39 4.00 3.53 3.43 3.00
4. Water pressure 3.50 3.73 3.50 3.69 3.14 443
5. Quality supplied 3.29 4.00 4.25 3.69 3.57 3.71
6. Calculated CSI 3.17 3.29 3.50 3.31 3.03 3.20

Table 5. Calculated Consumers’ Satisfaction Index for Public Water Supply in Ilorin by Educational Level and Monthly Income

Calculated Rating Weighed Index (RWI) for Each Satisfaction Driver

S/N Satisfaction Drivers Educational Level Monthly Income (x1,000 ¥)
No Formal Edu. Primary Secondary Tertiary <30 31-100 101 - 500 2500
1. Supply frequency 3.50 2.50 2.30 2.73 2.52 291 244 2.00

and duration
2. Reliability 2.50 2.50 2.70 2.78 291 2.95 1.78 2.00
3. Quantity supplied 4.50 3.50 3.40 3.44 335 3.69 3.33 2.00
4. Water pressure 5.00 3.50 3.70 3.56 3.61 3.74 3.67 2.00
5. Quality supplied 4.50 4.25 4.00 3.54 3.78 3.74 3.56 3.00
6. Calculated CSI 4.00 3.25 3.22 3.21 3.23 341 2.96 2.00
126 @ ® &S |JHEHP. 2023; 9(3): 121-8

BY NC



Consumer Satisfaction Survey of Public Water Supply

3.5 Consumers’ Willingness to Pay Water Rates (WTP)

In the city of Ilorin, a total of 246 respondents expressed
their willingness to pay a monthly price ranging from %100
to 850,000 for an improved and reliable public water supply.
It is important to note that while some respondents stated
their willingness to pay any amount, others did not provide
a specific amount, and some respondents indicated that they
were not willing to pay at all. The study revealed a generally
low WTP for public water delivery among the respondents.
This can be attributed to various factors, including the
historical and current track record of service delivery by
government-run organizations, including the Kwara State
Water Corporation, which has often received negative
ratings from consumers. The dissatisfaction and lack of trust
in the performance of these organizations have raised
concerns among the respondents, impacting their
willingness to allocate funds for public water services.

4. Conclusion

The study's findings suggest that consumers' evaluations
of the five selected satisfaction drivers indicate that the
public water supply in Ilorin is perceived as average, with an
overall consumer satisfaction score of 3.24 points. This
indicates that the supply falls short of meeting customer
expectations and leaves them disappointed. Among the
satisfaction drivers, water quality received the highest
rating, with a score of 3.70 points. However, supply
frequency and duration received the lowest rating, with a
score of 2.66 points. The data indicated that only 2.82% of the
respondents in the study rely solely on the public water
supply from Kwara State Water Corporation. This suggests
that the majority of the population in the Ilorin metropolis
depends on alternate water sources, such as boreholes and
wells, to meet their water needs. Furthermore, the study
found that 77.11% (246 respondents) were willing to pay an
average monthly price of ¥4,423.78 for an improved and
dependable public water supply. This willingness to pay is
almost 100% higher than the existing water rates in Ilorin.
However, it is important to note that this average price may
be skewed due to some respondents with middle-to-high
incomes indicating their readiness to pay higher amounts.
The Kwara State Water Corporation should adopt a holistic
strategy to improve service delivery and consumer
satisfaction in the public water supply system. This strategy
would involve the intervention of the state government in
terms of funding and the creation and implementation of
favorable policies. Additionally, the study recommends
involving the private sector in investment, operation, and
management of the water supply system, or exploring
public-private partnerships. This approach has been shown
to enhance service provision and generate income across
various industries. By partnering with private entities, the
water supply system can benefit from their expertise,
resources, and efficiency, leading to improved service quality
and reliability. Indeed, conducting a thorough investigation
into the satisfaction levels of industrial and commercial
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customers with the public water supply in the Ilorin area is a
valuable recommendation. Implementing the
recommendations mentioned, such as involving the state
government in funding and policy intervention, engaging the
private sector through investment and partnerships, and
improving service delivery, can contribute to the operational
efficiency of the Kwara State Water Corporation. By
enhancing operational efficiency, the corporation can
provide better services, meet consumer expectations, and
ultimately increase consumer satisfaction.
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