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Abstract

Urban slum people are often faced as obstacles to city growth because they don't always consistently
pay taxes, work informal jobs and sometimes violate municipal rules. The Moti Jharna slum in the city
center faces severe shortages of basic services such as insecure housing, poor infrastructure, water and
sanitation facilities. This study assesses the quality of sanitation and urban water services and measure
the residents’ satisfaction levels through the Customer Satisfaction Index (CSl), field visits, household
surveys, and focus group discussions (FGD). A combined methodology of SERVQUAL model and
Analytical Hierarchy Process (AHP) were analyzed across five key dimensions as like tangibility,
reliability, responsiveness, assurance, and empathy. The findings of this study shows that sanitation and
water services meet only 22% and 18% of public expectations, indicating severe dissatisfaction in Moti
Jharna slum. Reliability was observed as the highest dissatisfaction was observed dimension,
highlighting critical gaps in fundamental service delivery. These results highlight the urgent need for
developing practical strategies to improve water and sanitation systems and guide future urban
development planning.

Keywords: Sanitation and water service quality, Customer Satisfaction Index, SERVQUAL model, Analytical Hierarchy
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1 Introduction

Sanitation and water supply are critical parts of community well-being since they protect human health, prolong
life spans, and have been shown to improve the economy. Sanitation is currently used to control and treat human
waste in order to safeguard the health of humans and the environment. ((M. Billah & Ahmmed, 2025). Despite
global efforts by both government and non-government organizations to improve sanitation for sustainable urban
development, 2.4 billion people worldwide still lack access to adequate sanitation (Telmo, 2002). The situation is
particularly severe in developing countries like Bangladesh, where only 57.7% of the urban population has access
to sanitation facilities (World Bank, 2016). Bangladesh is a hub of sanitation experimentation and model-building.
(Hanchett, 2016). Chattogram is Bangladesh's second-largest city and commercial capital. The population of
Chattogram City Corporation (CCC) increased from 2.06 million in 2001 to 3.56 million in 2016. (BBS, 2015). In
the absence of money and resources, these destitute migrants often seek shelter in slums and squatter communities
upon arrival. As a result, the number of slum clusters within the city is growing by the day. The total number of
slum clusters in CCC in 2005 was 1814. The total recently hit 2215. (Paul et al., 2019a).

Along with different types of sanitation initiatives, the Chattogram City Corporation has often failed to meet the
needs and expectations of slum dwellers. In Moti Jharna, one of the biggest slums in this city, personal sanitary
latrines are rarely found, and most of the residents use community latrines provided by NGOs like Proshika,
Caritas, etc. Inadequate resources, inadequately skilled labor, outdated technology, corruption, discrimination, and
poor coordination weaken the effectiveness of sanitation and water facilities in Moti Jharna. As a consequence,
service quality has deteriorated, creating risks for public health and the urban environment. This study uses the
Customer Satisfaction Index (CSI) in order to assess the gaps between the expectations of residents and real service
delivery, which can provide evidence-based recommendations for improving sanitation and water services in
Chattogram’s slum areas. Various researchers across the world have developed various tools and methods to assess
customer satisfaction across different service facilities and spatial contexts. (Parasuraman, Zeithaml, & Berry,
1988) developed the SERVQUAL model, commonly referred to as the gaps model of service quality, to
systematically examine the discrepancies between customer expectations and perceived service performance as a
means of evaluating customer satisfaction. The SERVQUAL method was used to assess customer satisfaction with
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urban water service delivery in the Tanzanian towns of Songea and Mbeya, where a satisfaction survey was
developed based on the SERVQUAL questionnaire(Kansal et al., 2017). (Prevos, 2016.) indicates that existing
service quality methodologies, including SERVQUAL, inadequately address the specific context of water services.
(Dewi, 2019) focuses on integrating SERVQUAL and the Kano model for service quality assessment in a retail
store context. (Slamet & Sulistiyowati, 2022) assesses customer satisfaction in urban water services by the
SERVQUAL method. SERVQUAL analysis identified key service quality gaps in Mexico’s public water supply,
highlighting misalignments between user expectations and provider performance. (Silva, 2023) . Many studies
show that the SERVQUAL model is the most commonly used tool to measure service quality, especially in
education (Hoque et al., 2023; Magasi et al., 2022; Utkirov, n.d.; Yosef, 2023), banking sector (Czajkowska &
Kaczmarska, 2025; Yusuf et al., 2024), transport(Al Rosyid et al., 2018; Sukhov et al., 2021), and others (Fathulloh
& Purnama, 2024; Prasetyo, 2023). This study applies the SERVQUAL model to evaluate sanitation services in
the Moti Jharna slum of Chattogram City Corporation by measuring the gap between residents' expectations and
perceptions. Previous reliance on customer-assigned weights introduces bias and reduces reliability, further
complicated by respondent misunderstanding and surveyor misinterpretation. In order to resolve it, the Analytical
Hierarchy Process (AHP) is applied, where expert-based pairwise comparisons are employed. (Nguyen et al.,
2022). Similarly, Boukhari et al. (2018) applied AHP to assess the sustainability of water and sanitation services
in Algeria through a three-level hierarchy. In this study, SERVQUAL and AHP have been integrated to evaluate
the quality of the water service in the Moti Jharna slum of Chattogram City Corporation. A Customer Satisfaction
Index (CSI) was constructed by combining SERVQUAL's service quality gap with AHP-derived factor importance
that enables a clearer understanding of sanitation service expectations, hence guiding initiatives to improve living
conditions and a cleaner and healthier Chattogram city.

2. Study area
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3.1 Study framework

The successive steps required to develop a hybrid methodology involve identifying the research focus, reviewing
relevant literature, selecting variables, sampling, and designing and pre-testing questionnaires. This study assesses
the quality of sanitation and water services in urban slums of Bangladesh. A review of related literature and expert
opinion was used to develop questionnaire items, methods, and the weighting of the five dimensions of
SERVQUAL.

3.2 Questionnaire Design

This paper applies an integrated SERVQUAL-AHP approach to assess the quality of sanitation and water services
in urban slums of Bangladesh. The SERVQUAL questionnaire consists of 22 items for sanitation and 23 items for
water services, grouped under five dimensions: Tangibility, Reliability, Responsiveness, Assurance, and Empathy.
The items were generated from the literature review and expert consultation. To facilitate better understanding and
accessibility for the survey, it was provided in both English and Bengali, using a five-point Likert scale ranging
from "strongly disagree" (1) to "strongly agree" (5). (Alam & Mondal, 2019).

3.3 Sample selection and data acquisition

The purpose of the study is to evaluate the perception of the residents regarding sanitation services in the Moti
Jharna slum of Lalkhan Bazar. A sample size of 150 respondents has been chosen using simple random sampling
from Slovin's formula, with the aim of capturing a diverse set of perceptions out of the 400 households and

2417




M. A. Zowad et. al
ICCEI 2025

comparing those with expectations. Four expert surveys were carried out to estimate the weights of the five

dimensions of SERVQUAL after collecting the data on perception and expectation.

3.5 Questionnaire validity and reliability.

In this paper, the opinion of four experts is analyzed using the Microsoft Excel platform to measure the validity of

the selected 22 questionnaire items for sanitation and 23 items for water services. The results of the I-CVI were

0.761 and 0.772, respectively, which are considered evidence of good content validity. To measure the reliability

of the questionnaire items, the Cronbach's alpha method has been used based on 10 questionnaire surveys. The

Cronbach's alpha, including the overall responses, will come to 0.9175, which is regarded as an excellent indicator

of the questionnaires' reliability.

3.4 Methods

The aim of this study is to assess customer satisfaction with sanitation and water supply services in the Moti Jharna

slum of Chattogram using a hybrid SERVQUAL-AHP approach. The methodology consists of three key steps:

e Step 1: Apply the Analytical Hierarchy Process (AHP) to assign weights to the five SERVQUAL dimensions
based on expert opinion.

e Step 2: Modify the SERVQUAL questionnaire to fit the context of sanitation and water supply services.
Additionally, calculate the difference between customer expectations and their perceptions across the five
dimensions: Tangibility, Reliability, Responsiveness, Assurance, and Empathy.

e Step 3: Calculate the Customer Satisfaction Index (CSI) by multiplying the assigned weights by the average
perception scores.

3.4.1. Analytical Hierarchy Process (AHP)

The Analytic Hierarchy Process (AHP), developed by Saaty (1980), is widely used in decision-making for its
simplicity and logical structure. AHP involves three main steps in vulnerability assessment. First, a pairwise
comparison matrix is created using expert judgments on a 1-9 scale, where 1 indicates equal importance and 9
signifies extreme importance of one factor over another (Saaty, 1980). In the second step, factor weights are derived
from the row-multiplied values (RMV), followed by normalization using standard equations (Afroj et al., 2021).
Unnormalized value, mi = YYRMV 1)

Normalized value, mi= T 2

i1 mi

Here, mi refers to the unnormalized value of ith parameter and n represents the total influential parameters.(Afroj
etal., 2021) In the third step, weight consistencies between judgments are measured using Egs. (3) and (4). If the
consistency ratio>0.1, the matrix has inconsistency and pairwise comparison must be re-performed between

indicators and sub-indicators.(Canco et al., 2021)
Consistency index, CI:;_T? ?3)
Consistency ratio, CR:% 4
L represents the Eigenvalue of the pairwise comparison matrix, and Rl is the random inconsistency index, which
depends on the number of vulnerability assessment parameters (N).
In this study, a comparison matrix of five dimensions of sanitation and water service quality is developed based
on judgments of four experts who have knowledge of the sanitation and water service conditions of urban slums
of Chattogram city. Then, the geometric mean of the four experts’ opinions is calculated to aggregate the opinions
into one matrix. The value of CR is 0.07254, which indicates consistency in pairwise comparison among the
dimensions of service quality.
3.4.2 SERVQUAL Model
SERVQUAL, a blend of the word’s "service" and "quality," is a widely used model developed by Parasuraman
Valarie A.; Berry Leonard L., (1985) to assess service quality by identifying gaps between customer expectations
and perceptions (Canco et al., 2021). The model focuses on functional quality and measures discrepancies between
what customers expect and what service providers deliver (Afroj et al., 2021).
The SERVQUAL model includes five key dimensions:
e Tangibility: Refers to the physical appearance of facilities, equipment, and staff. In sanitation services,
this includes the condition of latrines, water supply systems, and hygiene equipment.
e Reliability: The ability to provide services accurately and consistently. For sanitation, this means proper
functioning of toilets, water access points, and handwashing facilities.
e Responsiveness: The promptness and willingness of service providers to assist users. In the sanitation
context, this involves timely maintenance, availability, and regular service delivery.
e Assurance: Encompasses the competence, courtesy, and trustworthiness of staff. This relates to user
safety, particularly for women and children, and the professionalism of service authorities.
e Empathy: Involves personalized care and understanding of users’ needs. In sanitation, this includes
awareness programs, special support for vulnerable groups, and community involvement (Kumar et al.,
2009).
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3.4.3 Procedures of SERVEQUAL Model.

The first step is to determine the questions related to the sanitation and water supply service quality of the slum
area in Chattagram City. In this step, 22 modified questions related to sanitation service quality are developed
based on the five aforementioned dimensions.(Alam & Mondal, 2019).

Table 1. Expert-based weight assignment uses the geometric mean of experts’ opinions for SERVQUAL

Dimensions Tangibility Reliability Responsiveness Assurance Empathy Weight
Tangibility 0.360 0.632 0.554 0.215 0.253 0.360
Reliability 0.141 0.256 0.384 0.532 0.221 0.256
Responsiveness 0.115 0.119 0.178 0.551 0.139 0.178
Assurance 0.249 0.071 0.048 0.149 0.262 0.149
Empathy 0.080 0.065 0.072 0.032 0.056 0.056
Total 1

dimensions on sanitation

The second step was for the respondents to deliver the semantic assessment of sanitation and water supply facilities
and scores on expectation (E) and perception (P) for each attribute from the given statements. The scale used was
1-5: 1—means strongly disagree, 2—disagree,3—fairly agree, 4—agree, and 5—means strongly agree. The scores
depend on perceived impression of existing sanitation service and water supply and expectation of the service of
a respondent in Moti Jharna slum. (Afroj et al., 2021)

Table 2. Expert-based weight assignment uses the geometric mean of experts’ opinions for SERVQUAL
dimensions on Water Supply

Dimensions Tangibility Reliability Responsiveness Assurance Empathy | Weight
Tangibility 1 2.924 1.442 2.08 2.154 0.327
Reliability 0.342 1 2.289 1.442 2.08 0.224
Responsiveness | 0.691 0.435 1 2.15 2.466 0.208
Assurance 0.477 0.691 0.464 1 2.154 0.145
Empathy 0.464 0.479 0.404 0.464 1 0.096
Total 1

3.5 Customer Satisfaction Index (CSI)
When customers meet their needs through the services, they are satisfied. In the case of urban sanitation services
and water supply quality, functionality, and visual appearance of latrines, hand-washing facilities, and water supply
facilities, etc., customer satisfaction is measured by these criteria. The level of satisfaction is the difference between
expected and perceived performance of sanitation service and water supply on any spatial scale(EkI6f & Westlund,
1998). Customer Satisfaction Index (CSI) represents the satisfaction level of Moti Jharna Slum dwellers of
Chattogram city based on the perception of performance, sanitation quality, and water supply, the gap score
between perception and expectation, and the weight of the service dimensions. Customer Satisfaction Index (CSI)
can be achieved by following the steps mentioned below.
i. The Customer Satisfaction Index (CSI) is assessed by multiplying the weight of each attribute by the perception
(P) of each attribute.
ii. The final Customer Satisfaction Index (%) is assessed by the summation of all CSls for each attribute in
percentage.

{Z(Importance factor X perception)}

Gap score
In this paper, CSl is used to assess the level of satisfaction with urban sanitation service and water supply quality
in Moti Jharna slum of Chattogram city.

CSI =100 x

4 Result and discussion
This study aims to assess satisfaction gaps in sanitation service quality among slum dwellers using a hybrid
SERVQUAL-AHP approach. The resulting Customer Satisfaction Index (CSI) indicates that the sanitation
services in Moti Jharna slum of Chattogram meet only 22% of residents' expectations, placing the service in the
"Unsatisfied" category.

Table 3. CSI for Sanitation by AHP
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Expectation Gap \é\gegghted
Dimensions Weight Perception(P) score B CsSlI
e ption(P) oy (Weight ~{p-
E})
Tangibility 0.327 4.047 2.171 -1.876 -0.631
Reliability 0.224 4.149 2.037 -2.112 -0.487
Responsiveness  0.208 3.622 1.954 -1.668  -0.405
Assurance 0.145  3.533 1.762 1771 -0.322 22%
Empathy 0.096 3.772 1.987 -1.785  -0.172
Total 1.000  19.122 9.909 -9.212  -2.016

The highest gap is in Tangibility (Figure 2), reflecting issues with the appearance of latrine equipment, maintenance
of latrine facilities, latrine conditions, and the lighting system. Conversely, the lowest gap in Empathy suggests
relatively higher satisfaction with the community participation in sanitation facility development, training, and
awareness programs for individuals, etc. The highest gap for water supply is the Tangibility dimension, which
implies that there is dissatisfaction with the water pressure, the physical appearance of the facility, the Presence of
particles, and the taste of water, as shown in Figure 2. In contrast, the Empathy dimension shows the lowest gap
score, indicating that on aspects such as payment terms concerning connection fees, metering on an individual
basis, response to complaints and customer needs, and notice before disconnection of services, the respondents are
relatively satisfied. From Table 6, the aggregated gap score of water supply services is -11.893, and the weighted
gap score is -2.334; its CSI reaches 18%, and thus it belongs to the category "Unsatisfied".

Table 4. CSI for Water Supply Service by AHP

_ _ _ _ _ Gap score Weighted Gap= cs|
Dimensions Weight Expectation (E) Perception(P) (P-E) (Weight *
{P-E})
Tangibility 0.360 4.455 2.343 -2.111 -0.760
Reliability 0.256 4.680 1.971 -2.709 -0.694
Responsiveness 0.178 4.420 2.024 -2.396 -0.427 18%
Assurance 0.149 4.402 2.363 -2.038 -0.305 0
Empathy 0.056 4.415 1.776 -2.638 -0.149
Total 1.000 22.37 10.478 -11.893 -2.334

The results show that Reliability—Kkeeping toilets, water systems, and handwashing facilities working properly—
needs improvement. Authorities should also focus on Responsiveness (how quickly sanitation issues are
addressed) and Assurance (trust in water supply quality) to better serve the Moti Jharna slum community in
Chattogram City. Since most dimensions score poorly, the overall sanitation and water supply quality in this area
remains unsatisfactory.

Empathy
Assurance
Responsiveness
Reliability
Tangibility

0.8 0.7 -0.6 -0.5 0.4 0.3 -0.2 0.1 0
Water Supply Sanitation
Figure 2. Level of Influence of Prime Dimension on Consumer Satisfaction with Sanitation and Water Supply

6 conclusions
The city authorities are responsible for ensuring that sanitation is provided in a safe, sustainable, hygienic, and
environmentally friendly way in urban areas. This research applies an integrated SERVQUAL-AHP methodology
to assess service quality and customer satisfaction in regard to sanitation services in the Moti Jharna slum. The
SERVQUAL questionnaire was then adapted for sanitation services, and the perceptions and expectations of slum
people were gauged. Results indicated overall dissatisfaction, improvement in which could be facilitated by latrine
equipment, latrine facility maintenance, latrine conditions, physical appearance of the facility, particulates, water
taste, and awareness campaigns. The approach allows the city planners to prioritize their initiatives based on gap
scores, hence allocating optimal resources toward the betterment of sanitation in Chattogram. Additionally, this
methodology can be used on various scales for evaluation.
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