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Abstract 
This research explores the public perception of pipe-borne water quality and usage in Kaduna 
metropolis, Nigeria, a city grappling with inconsistent and often unsafe water availability. Utilizing 
qualitative interviews with residents across diverse socioeconomic backgrounds and neighborhoods, the 
study examines how historical experiences, current realities, and future aspirations shape their views 
on this essential resource. The findings reveal a complex tapestry of perspectives, ranging from concerns 
about access, availability, adequacy, acceptability affordability and quality to anxieties about health 
risks and a deep-seated distrust in authorities responsible for water management. The result shows that 
51.5% of residents have access to pipe-borne water, 91.8% consider it inadequate, 71.8% claim pipe-
borne water is not always available, 88.2% claim the water is affordable but the water bills are mostly 
not accurate while 57.7% claim that pipe-borne water quality is not acceptable for consumption on 
health grounds. This has over time created a negative public perception within the metropolis and has 
led many residents to seek alternative water sources (boreholes and water vendors) to meet their daily 
water needs. The article highlights the need for multi-pronged solutions that address infrastructure 
challenges, rebuild trust through transparent communication and community engagement, and foster 
sustainable water management practices. 
 
Keywords: Pipe-borne water, public perception, water insecurity, health, and sustainability. 
 
INTRODUCTION 
Without water, life as it exists on our planet, is impossible (Akpabio and Iniobon, 2013; Joseph, 
2023). According to Godwin et al., (2023), the well-being of humans in their immediate 
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environment is principally measured by the availability and proximity of potable water meant 
for their consumption. The quality of potable water and the threat of waterborne diseases such 
as cholera and typhoid are critical public health issues in many developing countries (Asian 
Development Bank, 2002). About 2.3 billion people in the world, most of them in developing 
countries, suffer from diseases linked to water. Each year, four to five million people die from 
diseases caused by unsafe drinking water (United Nations Development Programme, 2002; 
Tambi, Brighu, and Gupta, 2023). 
 
Access to clean, safe water is a fundamental human right and a critical determinant of public 
health. However, in many developing countries, including Nigeria, millions lack reliable 
access to this essential resource (Umar et al., 2020). The country, though blessed with abundant 
surface and ground waters still struggles with inadequate water supply; a phenomenon that 
has led residents across Nigerian cities to rely on water from various sources such as hand-
dug wells, boreholes, ponds, streams, rivers, etc. (Odjegba et al., 2014; Mohanty and Rout, 
2024). Therefore, it is essential to account for the public perception of pipe-borne water supply 
in order to anticipate problems and impact of pipe-borne water in Kaduna metropolis. 
 
Dimensions of access differ with different geographical, socio-economic and cultural settings. 
The accessibility of public facilities and services is one major guiding principle that is taken 
into consideration when planning to maximize accessibility. The concept 5A (Availability, 
Acceptability, Affordability, Adequacy and Accessibility) was developed by researchers to 
evaluate the existing situation of access to pipe-borne water (Sadiq et al., 2018).  
 
The bustling metropolis of Kaduna paints a vibrant picture with its rich history and energetic 
markets. Yet, beneath the surface lies a crucial issue impacting daily life. Access to clean, 
reliable water through pipes has been a long-standing aspiration. Poor hygiene in tap water, 
broken promises, and limited access to resources intertwine to create a perfect. Decades of 
inadequate infrastructure, coupled with population growth, have exacerbated the situation, 
leading to frequent disruptions, poor water quality, and a persistent fear of contamination. 
This history of unfulfilled promises casts a shadow on current perceptions and fosters distrust 
toward water authorities (Umar et al., 2020). 
 
For many, pipe-borne water isn't just about convenience; it's a matter of health and well-being. 
Stories of waterborne illnesses, particularly among children, fuel anxieties and highlight the 
potential consequences of unsafe water. This deepens the need for trust, not just in the water 
itself, but also in the authorities responsible for its management and treatment (Xiangzhuo, 
Hongman, Zheng and Weibin, 2022). However, the desire for a long-term solution remains 
strong, and many hold onto hope for improved infrastructure, efficient management, and 
transparent communication from authorities (Galadima, et al., 2011; Adeleye, et al., 2018).  
Despite efforts to improve access to clean water, there is lacks of satisfaction with pipe-borne 
water services regarding pipe-borne water quality, accessibility, and reliability in Kaduna 
metropolis. 
 
Through an exploration of public perceptions, the research aims to understand the opinion of 
residents on access, quality, availability and reliability of pipe-borne water. 
 
Study Area 
Kaduna Metropolis is located between Latitudes 10° 24¹ 39¹¹N, and 10° 36¹ 40¹¹N and 
Longitude 7° 21¹ 26¹¹E and 7° 30' 3¹¹E (Figure 1.1). It has a mean elevation of about 620m above 
sea level and covers about 355 square kilometers (Akpu, 2012; Umar et al., 2020). 
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Figure 1: Kaduna State Showing Kaduna Metropolis 
Source: Adopted from KDBS (2020) 

 
Kaduna metropolis cut across four Local Governments Areas in the state namely; Kaduna 
North, Kaduna South as well as parts of Igabi and Chikun Local Government Areas with an 
estimated 2020 projected population of 1,964,627 (Kaduna State Bureau of Statistics (KDBS), 
2020). The metropolis is drained by the River Kaduna and it is essentially dendritic in pattern, 
implying the absence of structural control (Richard, 2014; Mor, et al., 2023). Potable water is 
supplied to homes in Kaduna metropolis by the Kaduna State Water Corporation 
(KADSWAC). 
 
According to KADSWAC, there are seven (7) water distribution districts (Doka, Makera, 
Tudun wada, Kawo, Barnawa, Rigasa, and Kamazou) in Kaduna that cut through the 
metropolis. The relationship between population and pipe-borne water services may be 
influenced by a number of factors such as the political, demographic, location, social, and 
economic status of individuals (Godwin et al. 2023; Al-Sagri and Aldagheiri, 2013; Bhunia, Shit 
and Duaru, 2012). These factors vary from one geographic location to another. So, therefore, 
it is important that the populations of the seven (7) KADSWAC districts of the metropolis are 
determined. The 2020 projected population of the districts was used (Table 1).  
Table 3: District Population of the Study 
 

LGA Districts KDBS 2006 
Population 

2020 Projected 
Population 

SAMPLE SIZE 

Kaduna North 
 

Kawo 
Doka 

423,047 
72,272 

655,731 
112,023 

75 
31 

Kaduna South 
 

T/Wada 
Barnawa 
Makera 

231,507 
102,450 
107,054 

358,841 
158,800 
165,936 

72 
36 
49 

Parts of Chikun Kamazo 163,010 252,669 59 
Parts of Igabi Rigasa 168,144 260,627 62 

 Total 1,267,484 1,964,627 384 

Source: Adopted from KDBS (2020) 
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Materials and Methods 
The research employed a qualitative approach using a well-structured questionnaire that 
aided in collecting attribute data to answer questions on the perception of pipe-borne water 
supply using the Penchansky and Thomas (1981) concept of the ‘5A’ (Accessibility, Adequacy, 
Availability, Affordability and Acceptability). According to Guagliardo (2004), one major 
guiding principles of the concept of the ‘5A’ is that it facilitates a deeper understanding on 
public perceptions and human behavior. A purposive sampling method was employed to 
select the respondents to be administered a questionnaire in each of the 7 districts to represent 
diverse socioeconomic backgrounds and geographical locations within the metropolis. 
 
To determine the sample size, the Krejcie and Morgan (1970) predetermined sample size Table 
was adopted which states that a population size of 75,000 to 1,000,000 requires a sample size 
of 384. To ensure a fair representation for the districts, this study adopted Kothari (2004) 
method of proportional allocation, in the allocation of copies of questionnaires (384) to the 7 
districts in the metropolis. Under this method, the samples from the different strata are made 
to be proportional to the size of the strata population. 
 
The interview was purposive, as only residents with pipe-borne water connections were 
randomly considered. Cross tabulations and simple statistics were applied in analyzing the 
questionnaire with the use of frequencies, percentages and measures of central tendencies. 
Thematic analysis was used to identify recurring themes and patterns within the interview 
data. Codes were assigned to specific data segments that represent themes and perceptions in 
context to the research objectives. 
 
RESULTS 
The results on access obtained from the questionnaire as presented in Figure 2 indicate that 
all the respondents have access to pipe-borne water connection, but about 188(51.5%) of the 
residents have pipe-borne water as their only source of water supply while about 177(47.5%) 
of the residents use both packaged water, boreholes/ wells and pipe-borne water in their 
homes.  
 
The findings on the adequacy of the pipe-borne water within Kaduna metropolis are 
presented in Figure 3. The result reveals that about 30(8.2%) of the respondents consider the 
quantity of water received to be adequate; about 194(53.2%) of the respondents say the water 
quantity is not adequate while about 141(38.6%) of the respondents claim the water quantity 
is fair and reasonable especially within the core of the metropolis.  
 

 
   Fig. 2: Water Accessibility 

 
    Fig. 3: Water Adequacy 
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The findings of the study on the affordability of the pipe-borne water supply are presented in 
Figure 4 and reveal that 280(76.7%) of the respondents do receive affordable water bills from 
the water service provider while about 85(23.3%) of the respondents don’t get to receive 
affordable water bills. Whereas the findings on availability as presented in Figure 5, indicate 
that about 103(28.3%) of the respondents get pipe-borne water supply daily;  64(17.5%) of the 
residents complained of getting tap water just once a week; 27(7.4%) of the residents claim to 
get water once in a month while 171(46.9%) of the residents claim to get water just three or 
four days in a week. 
 
The result on acceptability (Figure 6) reveals that, 154(42.3%) of the respondents drink the 
pipe-borne they receive while 211(57.7%) of the respondents do not drink the pipe-borne 
water that enters their homes. Most of the respondents 338(93%) reported that they believe 
that packaged water (bottle, sachet, dispenser and branded water) is of high quality and safer 
to drink than pipe-borne water while about 27(7.4%) of respondents who consume pipe-borne 
water as their primary source of drinking water believe that it is safer and healthier to drink 
compared to packaged water. 
 
The perception of water quality and health risks associated with pipe-borne water, the study 
sought information on the most prevalent illnesses (typhoid, cholera, and dysentery/ 
diarrhea) experienced in the neighborhood. The result reveals that 305 (83.6%) of the 
respondents experience more cases of typhoid in their neighborhood; about 24 (6.6%) of the 
respondents claim to have more cases of cholera while about 36 (9.5%) claim to have more 
dysentery/diarrhea more rampant in their neighborhood. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
  Fig. 4: Water Affordability             Fig. 5: Water Availability 
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Discussion  
The findings reveal a nuanced picture of public perception towards pipe-borne water in 
Kaduna metropolis. Residents' voices expose a complex interplay of historical grievances, 
current anxieties, and future aspirations.  
 
The response from the survey shows that the problem of public water supply in Kaduna 
metropolis is a compound one. The problem of access by residents to pipe-borne water supply 
is seen in the ageing pipes and poor network coverage area of the pipeline distribution. While 
the challenges are widespread, experiences vary across Kaduna's diverse neighborhoods. 
Residents in wealthier areas might have invested in alternative solutions like boreholes or 
filtration systems, reflecting concerns about quality and reliability. In contrast, those in less 
privileged communities often solely rely on the often-unreliable pipe-borne supply, their 
concerns focusing on basic access and affordability (Ankiambon and Aghaindum, 2022). 
 
Due to urbanization and expansion, the majority of the residents around the core of the 
metropolis (Kawo, Doka and Barnawa districts) have more access to pipe-borne water as their 
only source of water supply compared to the other districts further away from the core and 
towards the fringes of the metropolis (Mando, Makera and Kamazo districts) have lesser 
people with access to pipe-borne water as their only source of water.  This is in line with the 
study of Odjegba, et al., 2015 and Nkeka et al., 2022 who attributed poor access to pipe-borne 
water supply to the sparsely distributed water pipe network throughout the districts due to 
rapid urbanization and development of new areas. All these concerns over time have created 
a negative public perception of pipe-borne water within the metropolis, leading to many 
residents seeking alternative water sources (boreholes/wells and water vendors) to meet their 
daily water needs. 
 
The problem of irregular and inadequate water supply is also a challenge for KADSWAC as 
they are unable to provide a steady and continuous water supply to meet the water needs of 
the residents of Kaduna metropolis. The majority of the residents (53.2%) hardly get regular 
and adequate water supply as a lot of people in the metropolis have epileptic water supply 
and usually go without water for days. However, (Falkenmark, 1994; Olanrewaju, Abazu, and 
Babajide, 2023) had a contrary report stating that in developing countries (of which Nigeria is 
one) water only ceases to run in taps on very rare occasions. The results on the perception of 

                  
               Fig. 6: Water Acceptability                       Fig. 7: Drinking Water Preference 
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the public towards pipe-borne water supply as described by Usmani, Brumfield, and Magers 
(2023) show a strong influence on the perceived water quality, with water colour, taste and 
turbidity (appearance) being the main factors influencing perceptions. This has a negative 
effect on the drinking water consumption in the study areas, as the general public perception 
of the definition of drinking water is disseminated to be always associated with water's 
physical characteristics (“pure” or “clean” water).  
 
The different perceptions of the health risks linked to the use of pipe-borne water can be 
partially explained by the different knowledge of the drinking water definition with the 
appearance-dominated assessment of water quality as the major yardstick in the study area. 
The microbial health risk has long been perceived by residents due to the fact that many used 
to boil the water before drinking or preparing their food. Waterborne diseases suffered by 
those that reported an incidence indicate typhoid (83.6%), cholera (6.6%) and dysentery/ 
diarrhea (9.5%). These values imply that there is a relationship between the pipe-borne water 
consumed in homes and the type of illness prevalent in the study area. The result is similar to 
the reports of O’Reilly et al. (2008), Vivas et al. (2010), Odjegba et al. (2015), Adeleye et al. (2018) 
and Ireti, et al. (2024). Thus, bottled water appearance is assumed as a drinking water 
standard, compared to pipe-borne water. This preference has led to the heavy reliance on 
water from alternative sources to meet the water demand of Kaduna residents. 
 
CONCLUSION  
The case of Kaduna highlights the critical need to understand public perceptions when 
tackling water insecurity challenges. Moving forward, strategies must not only focus on 
technical solutions but also prioritize trust-building, community participation, and equitable 
access to this essential resource. Only then can we ensure that the murky pipelines of Kaduna 
flow not just with water, but also with hope for a healthier and more water-secure future for 
all its residents. 
 
The Kaduna State Water Corporation should pay attention to the state of its infrastructure 
across the city. There should be constant monitoring of the pipe distribution network to check 
for leakages and for prompt repairs when discovered. It is also important for members of the 
public to report cases of pipe vandalism and destruction so that the quality of the water in the 
distribution network is preserved. By continuing to explore the multifaceted issue of water 
insecurity through the lens of public perception, we can contribute to developing more 
effective and sustainable solutions that empower communities and uphold the human right 
to clean water. 
 
Addressing these issues requires a multi-pronged approach that transcends solely addressing 
infrastructure challenges. Rebuilding trust through open communication, community 
engagement, and accountability mechanisms is crucial for fostering ownership and ensuring 
the sustainability of interventions. 
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