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satisfaction with the performance of PDAM Tirta Satria
Banyumas Regency. Many customers have complained

Keywords: about PDAM Tirta Satria, which means that the customer is
Banyumas; less satisfied with the provided services. It is necessary to
CSlI; improve performance. However, to increase customer
IPA:; satisfaction, the services provided by PDAM Tirta Satria still
PDAM:; need to be addressed, such as services that are not fast and
SERVQUAL precise, as well as various other indicators. This can be seen

from the number of gaps calculated using the Servqual
method, and the Cartesian diagram shows the main priority
to be improved. According to the data agency, this study aims
to measure customer satisfaction with the services and
performance that PDAM Tirta Satria Banyumas has carried
out. The method used is quantitative, with 204 respondents
being various PDAM Tirta Satria Banyumas Regency
customers. The data were analyzed using reliability and
validity tests to prove that the data used were valid and
reliable. The results showed that five dimensions need
improvement:  responsiveness, empathy,  assurance,
communication, and physical evidence. There needs to be an
improvement in the quality of customer service through staff
training and providing communication channels to improve
the customer complaint handling system to be more
responsive and timely.

INTRODUCTION

Drinking water companies provide water services to the community, where
water is a natural resource needed for many people's lives and is essential for all living
things, including humans, animals, and plants [1]. Banyumas Regency has a Regional
Drinking Water Company (PDAM) Tirta Satria, one of the companies engaged in the
service sector as a provider of clean water. PDAM Tirta Satria Banyumas Regency faces
increasing needs along with population growth and development in the Banyumas
Regency area, covering 1,806,013 people [2]. However, several problems are often
complained about in its operations, including low water pressure, which causes frequent
blackouts, uneven water supply and distribution, and water quality that sometimes does
not meet health standards. This is undoubtedly very detrimental and causes
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inconvenience to the community in meeting their daily needs. As a result of these
problems, many households have finally disconnected from PDAM services and
switched to using water sources from wells.

Termination of service indicates customer dissatisfaction with the services
provided. Several factors, such as frequent sudden water outages, poor water quality,
inadequate water pressure, or administrative and billing problems, can cause this. [3].
The availability of sufficient drinking water can impact several aspects, such as the
economy, society, culture, and health. If PDAM cannot distribute or provide drinking
water that does not meet standards, this can have the worst consequences for the health
and economic balance of the community [4]. Therefore, public participation is
compulsory regarding water governance, and also involves many stakeholders [5].

Clean water services such as PDAM Tirta Satria are the only drinking water
service providers in Banyumas Regency, whose water needs are essential to meet daily
needs [6]. For example, in Bangladesh, the drinking water in primary schools is of a
lower standard, so that the consumers drink unsafe water, and they are vulnerable to
waterborne diseases [7]. The need for water continues to increase from day to day and
will continue to be utilized; this causes the need for water at PDAM to also increase,
which must be balanced with good service quality, including good storage, treatment,
and water quality monitoring [8]. The service or product quality must be maintained to
achieve a good purchase decision [9].

However, there are several complaints from the community in the service area,
especially outside the main service route area [10]. This impact has given rise to many
complaints from the community regarding PDAM services that are less than optimal
[11]. Therefore, this study aims to measure PDAM Tirta Satria Banyumas services. This
service measurement is based on the service quality attributes of PDAM Tirta Satria,
based on the level of importance and performance. The benefits of this study are in the
form of recommendations for improving the quality and priority of PDAM service
improvements to enhance the service quality. The research can give guidelines to
improve service quality so that the customer can be satisfied and aware of the services.

MATERIALS AND METHODS

This research method is quantitative. Data were obtained by distributing
questionnaires to 204 respondents with the help of Google Forms. The questionnaire
contains general customer perceptions of the current PDAM service quality and
customer expectations or desires for the ideal PDAM service quality, which includes
service quality attributes such as suitability, responsiveness, assurance, empathy,
physical evidence, price, access, and communication.

After the data is collected, the next step is to test its validity to determine the
quality of the distributed questionnaire. Then, the calculation is carried out using the
Service Quality (SERVQUAL) method. This method is carried out by calculating the
difference between consumer perceptions of the services they receive and consumer
expectations of the services they want. This difference is called a gap. There are five
dimensions in the Service Quality method, namely physical evidence or objective
evidence, reliability, responsiveness, assurance, and empathy [12]. The gap is calculated
after obtaining the average level of satisfaction and expectations for each attribute. Then,
the average value is calculated using equation (1):

Gap = P-E @

Where,

P = Perception of service satisfaction
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E = Service expectations

Next, researchers measure the overall level of consumer satisfaction at the stage
of processing service expectations and reality data using the Customer Satisfaction
Index (CSI) method based on consumer perspectives on product or service performance
to realize consumer expectations comprehensively [13]. CSI analysis is a quantitative
analysis to measure user satisfaction, starting by looking for the Mean Importance Score
(MIS) (2), Weight Factor (WF) (3), Mean Satisfaction Score (MSS) (4), and Weight
Score (WS) (5).

Mis = 2=t @)

MsS = 2= 3)
_ MIsi

MIS = ST s 4)

WS=WF x WSS ()

Finally, the researcher maps the satisfaction attributes based on an attribute's
importance and satisfaction level, displayed as a quadrant. The priority order of
improvement is based on the level of suitability using the Index Performance Analysis
(IPA) method, which aims to determine the most effective service improvement strategy
in achieving and maintaining customer satisfaction [14]. The attributes used include
reliability, responsiveness, assurance, empathy, tangible, and communication, as seen
in Table 1.

Tabel 1. SERVQUAL attributes

Variable Code Description

Al PDAM does not provide clean water 24 hours per day
A2 The water supplied by PDAM is of poor quality (smelly and colored)
PDAM has not been able to resolve customer complaints appropriately and

A3 quickly (exemplary service the first time)
A4 PDAM does not provide easy payment procedures

Reliability A5 PDAM does not carry out damage inspections or services quickly and accurately
A6 PDAM has not been able to meet customer water needs according to demand.
A7 PDAM water bills are inaccurate and change.
A8 PDAM does not provide services according to the promised standards.
A9 PDAM does not carry out routine pipe maintenance.

A10  PDAM does not provide a friendly attitude to its employees.

PDAM does not provide up-to-date and transparent information about activities

. B1 - i
Responsiv and disruptions.
eness B2 PDAM does not provide 24-hour service to handle disruptions.
B3 PDAM is not responsive to customer suggestions and input.
C1 PDAM does not provide certainty of clean water availability.
Assurance  C2 PDAM employees lack adequate knowledge in answering customer questions.
C3 PDAM does not protect customer personal data.
D1 PDAM cannot understand the specific needs of each customer.
Empathy D2 PDAM does not tre_at g!l customers fairly.
D3 PDAM does not prioritize customer interests.
D4 PDAM equipment (taps, water meters) has fewer functions
E1 The appearance of PDAM employees is not neat and professional (wearing
PDAM identity uniforms).
Tangible E2 PDAM service areas are not clean and cor_nfortabl_e o _
E3 PDAM communication (brochures, websites, social media) is less visually
appealing.
E4 PDAM is not a means of communication to accommodate customer complaints
Communic F1 PDAM does not use language and explanations that are easy for customers to
ation understand.
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Variable Code Description

F2 PDAM does not confirm complaints received from customers.

RESULTS AND DISCUSSION

SERVQUAL Result
This study shows that the SERVQUAL value is calculated to evaluate the service
quality of PDAM Tirta Satria, Banyumas Regency. The SERVQUAL value is obtained
by calculating the difference between customer perceptions of the services received and
their expectations or desires for the services that should be provided.
Table 2. SERVQUAL Result

R Calculation R calculation
No. Code - - Gap No. Code - - Gap
Perception Expectation Perception Expectation

1 Al 3.5062 3.8429 -0.3367 14 C1 3.4663 3.9601 -0.4938
2 A2 3.4389 3.8329 -0.3940 15 C2 3.4015 3.8229 -0.4214
3 A3 3.3541 3.8504 -0.4963 16 C3 3.4539 3.9052 -0.4513
4 Ad 3.3940 3.8329 -0.4389 17 D1 3.4813 3.8828 -0.4015
5 A5 3.5312 3.8379 -0.3067 18 D2 3.5062 3.8878 -0.3816
6 A6 3.4514 3.8479 -0.3965 19 D3 3.4589 3.9177 -0.4588
7 A7 3.4115 3.9127 -0.5012 20 D4 3.5012 3.9102 -0.4090
8 A8 3.3714 3.9626 -0.5912 21 El 3.5012 3.8928 -0.3916
9 A9 3.4015 3.8828 -0.4813 22 E2 3.4963 3.9177 -0.4214
10 Al10 3.4838 3.8304 -0.3466 23 E3 3.5062 3.8653 -0.3591
11 B1 3.4165 3.8853 -0.4688 24 E4 3.4239 3.8928 -0.4689
12 B2 3.4663 3.8853 -0.4190 25 F1 3.5137 3.8903 -0.3766
13 B3 3.5063 3.8953 -0.3890 26 F2 3.4364 3.8753 -0.4389
Average of the reliability gap -0.4289
Average of the responsiveness gap -0.4256
Average of the assurance gap -0.4555
Average of the empathy gap -0.4127
Average of the tangible gap -0.3907
Average of the communication gap -0.4078

Table 2 shows that the average gap for all dimensions of service quality is

negative, namely -0.4289 for the reliability dimension, -0.4167 for perception, -0.4256
for assurance, -0.4555 for empathy, -0.4127 for physical evidence, and -0.4078 for
communication. This negative gap value indicates that, in general, customer perceptions
of the quality of service provided by PDAM Tirta Satria, Banyumas Regency, are still
not met by their expectations.

Based on the calculations that have been made, PDAM Tirta Satria, Banyumas
Regency, needs to improve and enhance the quality of service in all dimensions to meet
customer expectations and desires. Dimensions with the highest negative gap values,
such as reliability and responsiveness, can be the main priority in these improvement
efforts.

Customer Satisfaction Index (CSI)

By knowing the CSI value, PDAM management can obtain a more
comprehensive picture of the extent to which they have succeeded in meeting customer
expectations and identifying areas that still need to be improved to increase overall
customer satisfaction. The CSI calculations can be seen in Table 3.

Tabel 3. CSI Result

Code MIS MSS WF(%) WS
Al 3.8428 3.5062 3.8079  0.13351259
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Code MIS MSS WF(%) WS

A2 3.8329 3.4389 3.7980 0.13060942
A3 3.8503 3.3541 3.8153 0.12796898
A4 3.8329 3.3940 3.7980 0.12890412
A5 3.8379 3.5311 3.8030 0.13428773
A6 3.8478 3.4513 3.8128 0.13159117
A7 3.9127 3.4114 3.8771 0.13226339
A8 3.9625 3.3740 3.9265 0.13248011
A9 3.8827 3.4014 3.8474 0.13086546
Al10 3.8304 3.4837 3.7955 0.13222383
B1 3.8852 3.4164 3.8499 0.13152798
B2 3.8852 3.4663 3.8499 0.13344908
B3 3.8952 3.5062 3.8598 0.13533231
C1 3.9600 3.4663 3.9240 0.13601761
C2 3.8229 3.4014 3.7881 0.12884843
C3 3.9052 3.4538 3.8697 0.13365170
D1 3.8827 3.4812 3.8474 0.13393569
D2 3.8877 3.5062 3.8524 0.13507285
D3 3.9177 3.4588 3.8820 0.13427062
D4 3.9102 3.5012 3.8746 0.13565750
El 3.8927 3.5012 3.8573 0.13505179
E2 3.9177 3.4962 3.8820 0.13572248
E3 3.8653 3.5062 3.8301 0.13429097
E4 3.8927 3.4239 3.8573 0.13207009
Fi 3.8902 3.5137 3.8548 0.13544611
F2 3.8728 3.4364 3.8376 0.13187529
Total 3.4569273

Importance Performance Analysis (IPA)

Importance Performance Analysis (IPA) is visualized in a Cartesian diagram. This
Cartesian diagram maps each service attribute's level of importance and performance
based on customer perceptions and expectations and divides them into four priority
quadrants. The following is the performance and level of importance of the Cartesian
diagram, which can be seen in Table 4, and the results of the Cartesian diagram can be
seen in Figure 1.

Table 3. Cartesian Diagram

Average of Average of Average of Average of
Code  Perception Expectation Code Perception  Expectation
(X) (Y) (X) (Y)

Al 3.5441 2.2810 C1 3.4902 3.6618
A2 3.4461 3.8922 C2 3.4216 3.9314
A3 3.2990 3.9804 C3 3.4804 3.8627
Ad 3.3775 2.8284 D1 3.4853 3.9118
A5 3.5784 2.7647 D2 3.4461 3.8725
A6 3.5588 2.7598 D3 3.5147 3.8676
A7 3.4069 2.8922 D4 3.5000 3.8529
A8 3.3529 2.8529 El 3.4363 3.7745
A9 3.4020 2.8088 E2 3.4706 3.8725
A10 3.5245 2.7353 E3 3.4461 3.7990
B1 3.4706 3.9265 E4 3.4902 3.8529
B2 3.4902 3.8775 F1 3.4216 3.8775
B3 3.5196 3.9265 F2 3.5490 3.91670
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Figure 1. Cartesian Diagram

By analyzing this Cartesian diagram, the management of PDAM Tirta Satria
Banyumas Regency can identify service attributes that need to be prioritized to be
improved, maintained, or even deprioritized. This information is beneficial for
allocating resources effectively to improve overall customer satisfaction. The main
priority is to enhance the suitability of services to the promised standards (A8) in
Quadrant I. To achieve this, PDAM can conduct regular internal audits, improve
employee training programs, and implement a stricter performance monitoring system.
This will ensure that every service aspect meets or exceeds customer expectations.

Furthermore, PDAM can maintain and improve performance on attributes in
Quadrant |1, such as ensuring the availability of clean water (C1), cleanliness of service
areas (E2), and responsiveness to customer suggestions (B3). This can be achieved
through regular evaluations, employee reward systems, and regular updating of standard
operating procedures. To optimize resources, PDAM can re-evaluate the allocation of
attributes in Quadrants 111 and IV. Although considered low priority, attributes such as
customer complaint resolution (A3) and payment procedures (A4) still need to be
improved through cost-benefit analysis and implementation of incremental
improvements. Meanwhile, PDAM can consider reallocating resources to higher-
priority areas while maintaining minimum quality standards for attributes in Quadrant
IV whose performance is considered excessive.

Discussions

Service is an activity that is profitable to provide satisfaction, even without
reciprocity [15]. Service quality has an impact on consumer satisfaction. Every
consumer wants a product or service from a company to provide satisfaction. Service
quality is measured based on five dimensions, namely reliability, responsiveness,
assurance, empathy, and physical evidence [16]. The measurement scale has good
reliability and validity, which can be used to understand service expectations and
consumer perceptions [17].

The result shows that PDAM Tirta Satria Banyumas Regency performed well. The
average satisfaction score reflects that most customers are satisfied with the services.
However, there is still room for improvement in several service areas. Several service
attributes show excellent compliance, especially regarding consistent, clean water
provision and quick response to damage. This is the main strength of PDAM that needs
to be maintained and even improved. On the other hand, several aspects of service require
special attention and corrective action. Conforming services to promised standards
emerged as the area that needs the most improvement.
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This service shows the satisfaction, and it means that the customers feel better
after comparing the performance or results of a product they think with the customer's
initial expectations [18]. Five main factors determine customer satisfaction: product
quality, price, service quality, emotional aspects, and ease of obtaining, using, and after-
sales of the product [19].

Proposed improvements for PDAM Tirta Satria can be made, including improving
the quality of customer complaint handling services, which can be done by enhancing
capabilities and skills, such as providing responsive and timely customer service. Good
service improves the complaint handling system, as well as setting clear and measurable
complaint service time standards [20]. Some alternatives that PDAM Tirta Satria can use
to manage complaints include websites, mobile applications, and strong CRM systems.
The media can increase community awareness based on online reviews to gain valuable
insight and managerial recommendations based on their service quality [21]. In addition,
PDAM must conduct routine evaluations in the form of efforts to determine what causes
the lack of service at PDAM Tirta Satria, Banyumas Regency.

Furthermore, PDAM Tirta Satria can enhance water treatments from chemical and
microbiological pollutants. [22]. The PDAM must consider drought due to climate change
because most of them rely on surface water [23] and protecting water quality deterioration
at customer ends by considering pipeline services, pipe material selection, length
optimization, and supporting regulation [24]. Therefore, the PDAM needs to improve
infrastructure and service to minimize socioeconomic disparities [25]. The PDAM can
also share their water quality, public health, and community concerns with their customer
to build customer trust [26]. In some cases, customers may use secondary sources, and
PDAM can inform policy and practice decision-making to identify good practices [27].

CONCLUSION

This study aims to measure customer satisfaction with PDAM Tirta Satria,
Banyumas. The Customer Satisfaction Index (CSI) calculation results show that the
overall level of customer satisfaction with the quality of service provided by PDAM Tirta
Satria, Banyumas Regency, is in the "Satisfied" category. Therefore, it is necessary to
conduct periodic evaluations to identify areas that can still be improved and provide
training and competency development for staff to enhance the quality of service. In
addition, PDAM can improve infrastructure and supporting facilities to support better
performance, adopt new technologies that can help improve efficiency and service
quality, and conduct regular customer satisfaction surveys to obtain input and suggestions
for improvement.

However, customer satisfaction must be implemented simultaneously. Therefore,
the role of customer reviews can be considered so that PDAM can improve its service.
The review can be opened online to reach the whole customer base. Further research can
measure PDAM's readiness to improve customer service online. The following research
can add more variables, such as company engagement, to improve customer satisfaction.

ACKNOWLEDGMENT

The author would like to thank the respondents who participated in the survey and
interview responses and PDAM Tirta Satria Banyumas for supporting the facilities during
the research.

REFERENCES
[1] M. Waruwu and A. Panggabean, “Analisis Faktor-Faktor Yang Mempengaruhi

17



HEURISTIC, Vol. 22, No. 1, April 2025

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Kepuasa Pelanggan PDAM Tirtanadi Sumatera Utara,” J. Glob. Manaj., 2021, doi:
10.46930/global.v10i2.1826.

S. Handayani, Kabupaten Banyumas Dalam Angka 2023. Banyumas: BPS
Kabupaten Banyumas, 2023.

M. A. K. Wijayanti, S. F. Persada, and N. Nareswari, “Analisis Faktor Kepuasan
Pelanggan terhadap Layanan Perusahaan Daerah Air Minum,” J. Sains dan Seni
ITS, 2021, doi: 10.12962/j23373520.v10i1.60071.

E. I. Suganda, “Analisis Pelayanan Dan Harga Terhadap Kepuasan Pelanggan
Perusahaan Daerah Air Minum,” Akutansi Bisnis Manaj. ( ABM ), 2021, doi:
10.35606/jabm.v28i1.804.

A. Massarutto and S. Troiano, “Maintaining water service quality in the face of
climate change: Can stated-preference analysis support priority setting?,” Util.
Policy, vol. 93, no. March 2024, p. 101895, 2025, doi: 10.1016/j.jup.2025.101895.
S. B. Aprilia, N. U. Ati, and R. W. Sekarsari, “Analisis Kualitas Pelayanan
Perusahaan Daerah Air Minum (PDAM) Kecamatan Dampit Dalam Menanggapi
Pengaduan Masyarakat Untuk Meningkatkan Kepuasan Pelanggan (Studi Pada
Desa Pamotan, Ubalan, Dawuhan Kecamatan Dampit Kabupaten Malang),” J.
Respon Publik, 2020.

M. J. Hossain, M. A. Islam, M. H. Rahaman, M. A. Chowdhury, M. A. Islam, and
M. M. Rahman, “Drinking water services in the primary schools: evidence from
coastal areas in Bangladesh,” Heliyon, vol. 8, no. 6, p. e09786, 2022, doi:
10.1016/j.heliyon.2022.e09786.

C. R. Priadi et al., “Policy and regulatory context for self-supplied drinking water
services in two cities in Indonesia: Priorities for managing risks,” Environ. Dev.,
vol. 49, no. November 2023, p. 100940, 2024, doi: 10.1016/j.envdev.2023.100940.
V. T. Pasaribu, A. Z. Yamani, and F. Romadlon, “Pengaruh Kualitas Produk,
Shopping Lifestyle, dan Visual Merchandising Terhadap Keputusan Pembelian
(Studi Kasus Produk Eiger),” J-MAS (Jurnal Manaj. dan Sains), vol. 7, no. 2, p.
1133, 2022, doi: 10.33087/jmas.v7i2.7009.

H. Hasmira, M. Guntur, S. S. Wafigah Wardah, and Y. I. Seppa, “Pengaruh Harga
Dan Kualitas Pelayanan Terhadap Kepuasan Pelanggan Perusahaan Umum Daerah
Air Minum (PDAM) Tirta Jeneberang Kabupaten Gowa,” J. Adm. Bisnis, 2024,
doi: 10.26858/jab.v3i1.58810.

F. Elvi and F. N. Sabela, “Analisis Kepuasan Pelanggan Terhadap Kualitas
Pelayanan Perusahaan Daerah Air Minum (Studi pada Perumda Sirin Maragun
Kota Sekadau),” J. Manaj. Sains dan Organ., 2023, doi: 10.52300/jms0.v3i3.8229.
C. Lukita, S. Pranata, and K. Agustin, “Metode Servqual Dan Importance
Performance Analysis Untuk Analisa Kualitas Layanan Jasa Pendidikan Tinggi
Pada Mahasiswa Di Cirebon,” J. Digit, 2020, doi: 10.51920/jd.v9i2.117.

Y. Siyamto, “Kualitas Pelayanan Bank Dengan Menggunakan Metode IPA Dan
CSI Terhadap Kepuasan Nasabah,” J. IIm. Ekon. Islam, vol. 03, no. 01, pp. 63-76,
2017.

Z. K. Purbobinuko and R. Wurianing, “Analisis Kepuasan Dengan Metode Csi Dan
Ipa Terhadap Pelayanan Penyediaan Rekam Medis Rawat Jalan Di Rs. Dr Soetarto
Yogyakarta,” Indones. Heal. Inf. Manag. J., vol. 8, no. 2, pp. 80-91, 2020.

A. A. Nur, D. Wiryawan, and M. Al Amrie, “JURNAL PLAKAT Jurnal Pelayanan
Kepada Masyarakat Kepuasan Konsumen Astra Motor Honda Tanjung Selor
Terkait Pelayanan Showroom,” J. Pelayanan Kpd. Masyrakat, vol. 2, no. 2, pp.
109-117, 2020.

18



HEURISTIC, Vol. 22, No. 1, April 2025

[16]
[17]
[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

C. Monica and D. Marlius, “Pengaruh kualitas pelayanan terhadap kepuasan
nasabah pada Bank Nagari cabang Muaralabuh,” J. Pundi, vol. 7, no. 1, p. 53, 2023,
doi: 10.31575/jp.v7i1.465.

M. Khoir and R. Haribowo, “Analisa kualitas pelayanan dengan metode service
quality (servqual),” Online) J. Manaj., vol. 15, no. 1, pp. 2023-76, 2023.

K. K. . Kotler P., “Marketing Management,” vol. Edisi 15, 2019.

I. Apriasty and M. E. Simbolon, “Faktor-Faktor Yang Mempengaruhi Kepuasan
Pelanggan: Kualitas Produk, Kualitas Pelayanan Dan Harga (literature strategic
marketing management),” J. [lmu Multidisplin, vol. 1, no. 1, pp. 135-145, 2022.
Riska Chyntia Dewi and Suparno Suparno, “Mewujudkan Good Governance
Melalui Pelayanan Publik,” J. Media Adm., vol. 7, no. 1, pp. 78-90, 2022, doi:
10.56444/jma.v7il.67.

D. T. Tran, K. T. Nguyen, D. Van Huynh, and B. Stangl, “Satisfaction with
response: The impact on potential customers’ perceived service quality and intent
to stay,” Ann. Tour. Res. Empir. Insights, vol. 6, no. 1, p. 100179, 2025, doi:
10.1016/j.annale.2025.100179.

M. Szopinska et al., “Drinking water safety evaluation in the selected sub-Saharan
African countries: A case study of Madagascar, Uganda and Rwanda,” Sci. Total
Environ., vol. 947, no. April, 2024, doi: 10.1016/j.scitotenv.2024.174496.

D. M. Andries, A. Garrido, and L. De Stefano, “Addressing drivers and data gaps
in Spain’s non-compliance of drinking water quality standards,” Sci. Total
Environ., vol. 963, no. August 2024, p. 178412, 2025, doi:
10.1016/j.scitotenv.2025.178412.

J. Fang et al., “Service-lines as major contributor to water quality deterioration at
customer ends,” Water Res., vol. 241, no. March, p. 120143, 2023, doi:
10.1016/j.watres.2023.120143.

D. Xu, “Rural-urban inequality in drinking water accessibility as a socioeconomic
outcome in Nigeria,” Util. Policy, vol. 93, no. November 2024, p. 101864, 2025,
doi: 10.1016/j.jup.2024.101864.

W. Nicholas and S. Vedachalam, “Poor accessibility of water utilities’ consumer
confidence reports,” Util. Policy, vol. 72, no. August, p. 101272, 2021, doi:
10.1016/j.jup.2021.101272.

R. Cronk, J. W. Tracy, and J. Bartram, “The influence of seasonality and multiple
water source use on household water service levels,” Clean. Water, vol. 1, no.
December 2023, p. 100012, 2024, doi: 10.1016/j.clwat.2024.100012.

19



HEURISTIC, Vol. 22, No. 1, April 2025

(This page is intentionally left blank)

20



