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Abstract

Today, customer satisfaction is one of the main issues that water and wastewater companies must
consider. In this regard, it is necessary and important to pay attention to what can be effective in
increasing customer satisfaction. Therefore, the aim of this research was to evaluate the satisfaction of the
subscribers of Shiraz Water and Wastewater Company, for this purpose, the combination of Delphi and
Kano model was used. The method used in the current research was descriptive-analytical and qualitative-
quantitative in terms of the type of the data. For this purpose, according to the Delphi method, 37
satisfaction factors of the subscribers of Shiraz Water and Wastewater Company were selected according
to the opinion of the company's experts and experts and were investigated as the main variables of the
research. In the following, using a research questionnaire based on the Kano model, information was
collected from the statistical population, and using an evaluation table, the type of needs of the
subscribers was identified, and after that, the coefficient of satisfaction and dissatisfaction was calculated
and analyzed. Based on Kano's model, customer satisfaction factors are mainly classified into three
categories: must-be, one-dimensional and attractive requirements. In this research, 10 factors were
identified as must-be requirements, 9 factors as one-dimensional requirements, and 18 factors as attractive
requirements, which were ranked based on the level of satisfaction and dissatisfaction of subscribers.
Based on the results, Shiraz Water and Sewerage Company should focus more on the characteristics of
attractive requirements instead of must-be or one-dimensional requirements in order to gain a competitive
advantage and focus on customer satisfaction.

Keywords: Kano Model, Must-be Requirements, One-Dimensional Requirements, Attractive
Requirements, Water and Wastewater Users.
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1. Introduction

Considering that the water and sewage organization in
Iran is considered one of the very large organizations
and has numerous and diverse customers, therefore, it is
necessary to design a model for measuring customer
satisfaction that can measure customer satisfaction in
this organization (Niliahmadabadi and Izadi, 2016).

In this regard, water and sewage companies will be
successful in achieving their goals and maintaining a
balance between present and future needs when, while
continuously improving the quality of the services
provided, the satisfaction of the citizens in such
components as the quality of doing things, the way they
behave and deal with the customers, The physical
conditions of the company provide trust and confidence
to the company's employees and proper information.
Therefore, it is very important for the organization not
only to minimize the dissatisfaction and to maximize the
satisfaction of the subscribers, but also to try to predict
the issues and solve the cases that cause happiness
among the subscribers (Taheri, 2020).

One of the models that is used to measure satisfaction
in various fields is Kano's satisfaction model, which was
proposed by one of the most prominent experts in the
science of quality management named Dr. Noriaki Kano,
which is used in most customer satisfaction models. This
model identifies six classes of needs that affect customer
satisfaction in different ways when met (Kano, 1984).

In this research, the satisfaction of the subscribers of
Shiraz Water and Wastewater Company is identified and
investigated using the Delphi method and the Kano
model, which will increase the satisfaction of the
subscribers. In this research, the satisfaction of the
subscribers of Shiraz Water and Wastewater Company is
identified and investigated using the Delphi method and
the Kano model, which will increase the satisfaction of
the subscribers.

In this way, the objectives of this research are as
follows:

1. Identifying factors affecting the satisfaction of Shiraz
Water and Sewage Company subscribers using Delphi.
2. Classification of customer satisfaction factors based
on the Kano model.

3. Knowing the level of customer satisfaction and
dissatisfaction.

4. Providing suggestions to improve factors affecting
customer satisfaction.

2. Methodology

The present research is of the type of applied research
because it was carried out in a specific group (Shiraz
Water and Wastewater Company) based on classification
based on the purpose; Because the results can be used by
organizations and water and sewage companies in
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adopting appropriate policies. In terms of its nature, it is
a descriptive-survey, based on the proposed framework,
the satisfaction factors of the subscribers of Shiraz Water
and Wastewater Company, according to the opinion of
the experts of this company, were determined using the
Delphi technique and a preliminary model was designed
(qualitative part). Then the questionnaire was designed
and distributed based on satisfaction factors and
according to the Kano method. After that, the type and
level of satisfaction and dissatisfaction of subscribers
was calculated (quantitative part). In this way, in terms
of the nature of the data, the current research is a
qualitative-quantitative research.

3. Results

3.1. Identifying the satisfaction factors of the
subscribers of Shiraz Water and Wastewater
Company

In order to measure customer satisfaction, first,
according to the opinion of 10 experts of Shiraz Water
and Wastewater Company with more than 10 years of
experience in this field, who were selected by snowball
method (as Delphi panel members), a set of customer
satisfaction factors of water company and wastewater
was extracted. After that, three rounds of Fan Delphi
were conducted and in all stages, determining the
importance of the factors in the form of a Likert scale in
each round and in front of each factor, the average
answers of the panel members in the previous rounds
and the answers of each person were also brought to the
awareness of the respondents separately. In this way, the
factors and criteria affecting the satisfaction of the
subscribers of Shiraz Water and Wastewater Company
have been checked and confirmed using the Delphi
technique and introduced as described in Fig. 1.

3.2. Determining customer satisfaction based on the
Kano model

After determining the satisfaction factors of the
subscribers of Shiraz Water and Wastewater Company,
the Kano model questionnaire was designed based on
these factors and distributed among the statistical
sample. After that, the frequency of requirements is
calculated based on the response rate of each subscriber
to the positive and negative questions of the
questionnaire.

3.3. Determining the coefficient of satisfaction and
dissatisfaction of subscribers based on the Kano
model

After that, the satisfaction and dissatisfaction
coefficients of the subscribers are calculated that can be
a basis for ranking factors. In this way, the ranking of
subscribers' satisfaction factors is based on the
satisfaction coefficient as described in tables 1 to 3.
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Specialized
services

Personnel

Factors affecting the
satisfaction of the
subscribers of Shiraz
Water and
Wastewater Company

Information

@ducin g the number of days of water cut \
Continuity of water flow in the network

Access to safe and sanitary drinking water

The proper condition of the wastewater network
Drinking water quality

Water pressure in the network

Water cost

The speed of repairing pipes damaged by
accidents

Commitment to implementing water and
wastewater profects

Providing timely services for the implementation
of water and wastewater projects

Using new technologies in services

The speed of action in providing water and
wastewater services

The extent of fulfilling your promises on time
Res;mnse rate during crisis (earthquake, flood,

/Cfbservance of politeness and respect by \
li_ersonnel
he speed of doing things by personnel
Honesty in words and actions of personnel
Legality of personnel in doing work
Friendly communication by personnel
Explanation about the mistakes made in doing
work
Doing work in the time promised by the
personnel
Correctness and correctness of doing work by
personnel
Ability and knowledge of personnel in doing
work
E?ual respect and value in providing services for
all groups
Caring about people and their opinions
Understanding the conditions and problems of

vulnerable and underprivileged groups when
\[goviding services /

Informing about possible interruptions of water

ow
Information about how to calculate the price of

and
disambiguation

~——

Organizational

water
Informing about the progress and work flow of
subscribers .

Information about services )
Providing timely and accurate information on
dvater supply regulations and regulations, etc

Grooming and proper dressing of personnel
The presence of equipment and amenities

environment

~——

Support
services

Easy access to the company location

mplementation of cultural programs in order to
improve knowledge about optimal water
consumption
Providing education on how to consume (save)
water from mass media
Timely and correct handling of customer
complaints and criticisms

Fig. 1. Satisfaction factors of Shiraz Water and Wastewater Company subscribers
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Table 1. Prioritizing must-be factors based on the satisfaction factor

Satisfaction
Factor Rank coefficient
Legality of personnel in doing work 1 0.4844
R n duri =
esponse  rate uring  crisis ) 0.4635
(earthquake, flood, etc)
Providing timely and accurate
information on  water  supply 3 0.4634
regulations and regulations, etc
Reducing th ber of d: f wat
educing the number of days of water 4 0.4193
cut
Timely and correct handling of
. . 5 0.4141
customer complaints and criticisms
Continuity of ter fl in th
ontinuity of water flow in the 6 0.4036
network
Th d of iri ipes d d
e sPee of repairing pipes damage 7 0.3490
by accidents
Drinking water quality 8 0.2734
Access to safe and sanitary drinking
9 0.2161
water
Th dition of th tewat
e proper condition of the wastewater 10 02160

network

Table 2. Prioritizing one-dimensional factors based on satisfaction coefficient

Factor Rank Satlsfac.tlon
coefficient
Commitment to implementing water and
. 1 0.8203

wastewater projects
Honesty in words and actions of personnel 2 0.7839
Water cost 3 0.7474
Providing timely services for the
implementation of water and wastewater 4 0.7396
projects
Doi k in the ti i h

oing work in the time promised by the 5 07318
personnel
Water pressure in the network 6 0.7109
The extent of fulfilling your promises on

} 7 0.7005
time
Informing about th d work fl

ormlnga out the progress and work flow g 0.6979
of subscribers
Using new technologies in services 9 0.6146
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Table 3. Prioritizing attractive factors based on
satisfaction coefficient

Factor Rank Satisfaction coefficient

Friendly communication by personnel 1 0.8984
Implementation of cultural programs in order to
improve knowledge about optimal water 2 0.8751
consumption
Equal lue i idi ices fi

qual respect and value in providing services for 3 0.8750
all groups
Providi -

roviding education ‘on how to consume (save) 4 0.8646
water from mass media
Grooming and proper dressing of personnel 5 0.8229
Caring about people and their opinions 6 0.8177
Easy access to the company location 7 0.8151
The presence of equipment and amenities 8 0.8047
Ability and knowledge of personnel in doing work 9 0.7814
Understanding the conditions and problems of
vulnerable and underprivileged groups when 10 0.7813
providing services
Observance of politeness and respect by personnel 11 7760
Correctness and correctness of doing work by 12 0.7605
personnel
The speed of doing things by employees 13 0.7604
Explanation about the mistakes made in doing 14 07526
work
Information about services 15 0.7474
Informing about possible interruptions of water 16 07422
flow
The speed of act'lon in providing water and 17 0.7370
wastewater services
Information about how to calculate the price of 18 07031

water

4. Conclusions

Based on the obtained results, the identification of the
factors affecting the satisfaction of subscribers by the
Kano method leads to a better understanding of their
needs and the most effective criterion for their
satisfaction; Categorizing requirements into must-be,
one-dimensional, and attractive dimensions can be used
to focus on priorities for service development.
Identifying and discovering attractive needs creates vast
possibilities for differentiation; So that if two
requirements cannot be met at the same time due to
financial or technical reasons, the criterion that has the
greatest impact on customer satisfaction is identified.
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Also, services that only satisfy must-be and one-
dimensional requirements are considered mediocre and
ultimately replaceable. Using the results of this research,
water and sewage companies, especially Shiraz Water
and Wastewater Company, can be more successful in
providing services by identifying the needs of their
subscribers and obtaining their satisfaction.

Considering that the data used in the research were
extracted through a questionnaire, one of the limitations
of the research was the difficulty in collecting data, so
that the lack of responsibility of some respondents in
answering the questionnaires accurately and returning
them was one of the cases that the researcher faced.
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Table 1. Determining satisfaction according to the answers to positive and negative questions
Non-functional or negative
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g be necessary g
o I agree Questionable Attractive Attractive Attractive _ One-
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£ .
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Specialized
services

Personnel

Factors affecting the
satisfaction of the
subscribers of Shiraz
Water and
Wastewater Company ||

Information

@ducin g the number of days of water cut \
Continuity of water flow in the network

Access to safe and sanitary drinking water

The proper condition of the wastewater network
Drinking water quality

Water pressure in the network

Water cost

The speed of repairing pipes damaged by
accidents

Commitment to implementing water and
wastewater profects

Providing timely services for the implementation
of water and wastewater projects

Using new technologies in services

The speed of action in providing water and
wastewater services

The extent of fulfilling your promises on time
Res;mnse rate during crisis (earthquake, flood,
etc.

/Cﬁ)servance of politeness and respect by \
li_ersonnel

he speed of doing things by personnel
Honesty in words and actions of personnel
Legality of personnel in doing work
Friendly communication by personnel
Explanation about the mistakes made in doing
work
Doing work in the time promised by the
personnel
Correctness and correctness of doing work by
personnel
Ability and knowledge of personnel in doing
work
E?ual respect and value in providing services for
all groups
Caring about people and their opinions
Understanding the conditions and problems of

vulnerable and underprivileged groups when
\moviding services /

Informing about possible interruptions of water

ow
Information about how to calculate the price of

and
disambiguation

~

Organizational

water
Informing about the progress and work flow of
subscribers )

Information about services ;
Providing timely and accurate information on
Qvater supply regulations and regulations, etc

Grooming and proper dressing of personnel
The presence of equipment and amenities

environment

~

Support
services

Easy access to the company location

mplementation of cultural programs in order to
improve knowledge about optimal water
consumption
Providing education on how to consume (save)
water from mass media
Timely and correct handling of customer
complaints and criticisms

Fig. 2. Satisfaction indicators of Shiraz Water and Wastewater Company subscribers
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Table 2. The frequency of requirements of the subscribers of Shiraz Water and Wastewater Company

Group Factor Mll)l: s dim?r:lsei;m a1 Attractive Indifferent Sum  Category
Reducing the
number of days of 223 159 2 0 384 Must-be
water cut
Continuity of water 55 150 5 0 384 Must-be
flow in the network
Access to safe and
sanitary drinking 301 &3 0 0 384 Must-be
water
The proper condition
of the wastewater 301 83 0 0 384 Must-be
network
Drinking watet 279 101 4 0 384 Must-be
Water in th 0

ater pressure in the ne-
network . 28 20 v S dimensional
Water cost 97 238 49 0 384 4 One
The speed of
Tepairing pipes 250 112 22 0 384  Must-be
damaged by
Specialized accidents
I;ervices Commitment to
implementing water 69 289 26 0 384 ~ One-
and wastewater dimensional
projects
Providing timely
services for the One-
implementation of 100 241 43 0 384 dimensional
water and
wastewater projects
Using new
technologies in 148 201 35 0 384 dim(;?sei;) nal
services
The speed of action
in providing water ]
and wastewater 100 78 205 1 384  Attractive
services
The extent of
fulfilling your 115 221 48 0 384 4 One
promises on time
Response rate during
crisis (earthquake, 206 140 38 0 384 Must-be
flood, etc)
Observance of
politeness and 85 94 204 1 384  Attractive
respect by personnel
The speed of doing :
things by employees 90 94 198 2 384  Attractive
Honesty in words One-
and actions of 82 201 100 1 384 dimensional
personnel
Personnel Legality of

personnel in doing 198 145 41 0 384 Must-be
work
Friendly
communication by 36 145 200 3 384  Attractive
personnel
Explanation about .
the mistakes made in 92 109 180 3 384  Attractive

doing work
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Cont. Table 2. The frequency of requirements of the subscribers of Shiraz Water and Wastewater Company

Must- One-
Lol Lr be dimensional
Doing work in the On
time promised by the 101 200 81 2 e
personnel
Correctness and
correctness of doing 91 105 187 1 384  Attractive
work by personnel
Ability and
knowledge of .
personnel in doing 82 99 201 2 384  Attractive
work
| Ec%ual respect émd
Personne value in providing
services for all 0 L 223 . e
groups n '
Caring about people .
and their opinions 66 104 210 4 384  Attractive
Understanding the
conditions and
problems of
vulnerable and 79 101 199 5 384  Attractive
underprivileged
groups when
providing services
Infotrgiin g about
possible .
interruptions of 99 96 189 0 384 Attractive
water flow
Information about
how to calculate the 110 102 168 4 384  Attractive
price of water
Information  Informing about the 0
and progress and work 110 190 78 6 384 ne-
disambiguation ﬂofw of subsc%bers
Information about
—— 89 98 189 8 384
Providing timely and
accurate information
on water supply 201 90 88 5 384 Must-be
regulations and
regulations, etc
Grooming and
proper dressing of 45 99 217 23 384 Attractive
personnel
The presence of
equipment and 62 108 201 13 384  Attractive
aEmenities "
asy access to the .
company location 46 122 191 25 384  Attractive
Implementation of
o : ational cu(litural programs in
rganizational order to improve
environment  knowledge about 12 95 241 36 384
optimal water
consumption
Prox}zliding education
on how to consume :
(save) water from 10 99 233 42 384  Attractive
mass media
Eimé:ll_y anc} correct
andling of customer
complaints and 225 107 52 0 384 Must-be
criticisms

Attractive Indifferent Sum  Category

384 dimensional

Attractive

dimensional

Attractive

Attractive
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Table 3. Coefficient of satisfaction and dissatisfaction of the subscribers of Shiraz Water and Wastewater Company

Satisfaction Dissatisfaction

LETY L coefficient coefficient
Reducing the number of days of water cut 0.4193 -0.9948
Continuity of water flow in the network 0.4036 -0.9870
Access to safe and sanitary drinking water 0.2161 -1.0000
The proper condition of the wastewater network 0.2160 -1.0000
Drinking water quality 0.2734 -0.9896
Water pressure in the network 0.7109 -0.9349
Water cost 0.7474 -0.8724
- The speed of repairing pipes damaged by accidents 0.3490 -0.9427
Specialized Commitment to implementing water and wastewater
services projects 0.8203 -0.9323
Providing timely services for the implementation 0.7396 -0.8880
of water and wastewater projects
Using new technologies in services 0.6146 -0.9089
;l;llsi?;:ed of action in providing water and wastewater 0.7370 L0.4635
The extent of fulfilling your promises on time 0.7005 -0.8750
Response rate during crisis (earthquake, flood, etc) 0.4635 -0.9010
Observance of politeness and respect by personnel 0.7760 -0.4661
The speed of doing things by employees 0.7605 -0.4792
Honesty in words and actions of personnel 0.7839 -0.7370
Legality of personnel in doing work 0.4844 -0.8932
Friendly communication by personnel 0.8984 -0.4714
Explanation about the mistakes made in doing work 0.7526 -0.5234
Doing work in the time promised by the personnel 0.7318 -0.7839
Personnel 1tC)?orrectness and correctness of doing work 0.7605 20,5104
y personnel
Ability and knowledge of personnel in doing work 0.7814 -0.4714
Equal respect and value in providing services for 0.8750 204115
all groups
Caring about people and their opinions 0.8177 -0.4427
Understanding the conditions and problems
of vulnerable and underprivileged groups when 0.7813 -0.4688
providing services
Informing about possible interruptions of water flow 0.7422 -0.5078
Information about how to calculate the price of water 0.7031 -0.5521
Information  Informing about the progress and work flow 0.6979 -0.7813
and of subscribers
disambiguation Information about services 0.7474 -0.4870
Providing tlmply and accurate information on water 0.4634 -0.7578
supply regulations and regulations, etc
Orpanizational Grooming and proper dressing of personnel 0.8229 -0.3750
o ngvironmen ¢ The presence of equipment and amenities 0.8047 -0.4427
Easy access to the company location 0.8151 -0.4375
Implementation of cultural programs in order to 0.8751 -0.2786
improve knowledge about optimal water consumption ) )
Support Providing education on how to consume (save) water 0.8646 -0.2839
services from mass media
Timely and correct handling of customer complaints 04141 -0.8646

and criticisms
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Table 4. Prioritizing must-be indicators based on the satisfaction factor

Factor Rank S::)té;if.laccigg?
Legality of personnel in doing work 1 0.4844
Response rate during crisis (earthquake, flood, etc) 2 0.4635
Providing timely and accurate information on water supply regulations and 3 0.4634
regulations, etc
Reducing the number of days of water cut 4 0.4193
Timely and correct handling of customer complaints and criticisms 5 0.4141
Continuity of water flow in the network 6 0.4036
The speed of repairing pipes damaged by accidents 7 0.3490
Drinking water quality 8 0.2734
Access to safe and sanitary drinking water 9 0.2161
The proper condition of the wastewater network 10 0.2160
Journal of Water and Wastewater Mol 5 of dovwe
Vol. ,No. ,2024 VEY Jloo sylede oy @
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Table 5. Prioritizing one-dimensional indicators based on satisfaction coefficient
Satisfaction
Factor Rank coefficient
Commitment to implementing water and wastewater projects 1 0.8203
Honesty in words and actions of personnel 2 0.7839
Water cost 3 0.7474
Providing timely services for the implementation of water and 4 0.7396
wastewater projects ’
Doing work in the time promised by the personnel 5 0.7318
Water pressure in the network 6 0.7109
The extent of fulfilling your promises on time 7 0.7005
Informing about the progress and work flow of subscribers 8 0.6979
Using new technologies in services 9 0.6146
Cold s bl Olix Glapasls gunes,-F oo
Table 6. Prioritizing attractive indicators based on satisfaction coefficient
Factor Rank Satisfagtion
coefficient
Friendly communication by personnel 1 0.8984
Implementation of cultural programs in order to improve knowledge about 2 0.8751
optimal water consumption :
Equal respect and value in providing services for all groups 3 0.8750
Providing education on how to consume (save) water from mass media 4 0.8646
Grooming and proper dressing of personnel 5 0.8229
Caring about people and their opinions 6 0.8177
Easy access to the company location 7 0.8151
The presence of equipment and amenities 8 0.8047
Ability and knowledge of personnel in doing work 9 0.7814
Understanding the conditions and problems of vulnerable and underprivileged 10 0.7813
groups when providing services :
Observance of politeness and respect by personnel 11 0.7760
Correctness and correctness of doing work by personnel 12 0.7605
The speed of doing things by employees 13 0.7604
Explanation about the mistakes made in doing work 14 0.7526
Information about services 15 0.7474
Informing about possible interruptions of water flow 16 0.7422
The speed of action in providing water and wastewater services 17 0.7370
Information about how to calculate the price of water 18 0.7031
$2lo b s il 2 60500 lopasls unas -V Jsue
Table 7. Prioritization of must-be indicators based on dissatisfaction coefficient
Dissatisfaction
Factor Rank coefficient
Access to safe and sanitary drinking water 1 -1.0000
The proper condition of the wastewater network 1 -1.0000
Reducing the number of days of water cut 2 -0.9948
Drinking water quality 3 -0.9896
Continuity of water flow in the network 4 -0.9870
The speed of repairing pipes damaged by accidents 5 -0.9427
Response rate during crisis (earthquake, flood, etc) 6 -0.9010
Legality of personnel in doing work 7 -0.8932
Timely and correct handling of customer complaints and criticisms 8 -0.8646
Providing timely and accurate information on water supply regulations and 9 -0.7578
regulations, etc )
Journal of Water and Wastewater Mol 5 of dovwe
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Table 8. Prioritizing one-dimensional indicators based on dissatisfaction coefficient

Factor Rank Dn:(s;?gz?:&on

Water pressure in the network 1 -0.9349
Commitment to implementing water and wastewater projects 2 -0.9323
Using new technologies in services 3 -0.9089
Providing timely services for the implementation of

water and wastewater projects & AUt
The extent of fulfilling your promises on time 5 -0.8750
Water cost 6 -0.8724
Doing work in the time promised by the personnel 7 -0.7839
Informing about the progress and work flow of subscribers 3 -0.7813
Honesty in words and actions of personnel 9 -0.7370

sile b s bl Olis glaas s gunas ;-4 Jsdr

Table 9. Prioritizing attractive indicators based on dissatisfaction coefficient

Factor Rank Dissatisfz‘lction
coefficient

Information about how to calculate the price of water 1 -0.5521
Explanation about the mistakes made in doing work 2 -0.5234
Correctness and correctness of doing work by personnel 3 -0.5104
Informing about possible interruptions of water flow 4 -0.5078
Information about services 5 -0.4870
The speed of doing things by employees 6 -0.4792
Friendly communication by personnel 7 -0.4714
Ability and knowledge of personnel in doing work 7 -0.4714
Understanding the conditions and problems of vulnerable ] -0.4688
and underprivileged groups when providing services

Observance of politeness and respect by personnel 9 -0.4661
The speed of action in providing water and wastewater services 10 -0.4635
Caring about people and their opinions 11 -0.4427
The presence of equipment and amenities 11 -0.4427
Easy access to the company location 12 -0.4375
Equal respect and value in providing services for all groups 13 -0.4115
Grooming and proper dressing of personnel 14 -0.3750
Providing education on how to consume (save) water from mass media 15 -0.2839
Implementation of cultural programs in order to improve 16 -0.2786

knowledge about optimal water consumption
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