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Abstract
Evaluating the performance of management levels is one of the most important annual Keywords:

assessments conducted across provincial Water and Wastewater Companies in Iran.
However, the use of various performance indicators for evaluating managers has
introduced considerable complexity into the assessment process and raised concerns
about the reliability and consistency of its outcomes. In this study, a team of 21 experts
from the Qazvin Province WWC was selected, and 31 effective criteria for evaluating the
performance of managers were identified using the Delphi group decision-making
method. Subsequently, a Fuzzy TOPSIS multi-criteria Delphi group decision-making
model was developed to introduce a novel approach for prioritizing the managers of the
Qazvin Province WWC across six counties. The results obtained from the proposed
model were then compared with those of the numerical valuation method, which is a
commonly used approach in the Qazvin Province WWC. The findings show that the
developed model produced more realistic results than the numerical valuation method
used by the Qazvin Province WWC. A group of decision-makers further validated the
greater realism of these results. Accordingly, the performance rankings of managers in
five out of the six counties examined in Qazvin Province were revised and rendered more
realistic based on the collective judgments of the decision-makers. In other words, the
application of the Fuzzy TOPSIS multi-criteria Delphi group decision-making model
resulted in an 83.3% change in the evaluation results compared with those generated by
the numerical valuation model for assessing the performance of managers at the Qazvin
Province WWC. The model developed in this study represents a novel approach for
evaluating the performance of managers in WWCs and is being applied for the first time
within the water and wastewater sector in Iran. The findings indicate that the proposed
model can serve as an effective alternative tool for managerial performance evaluation.
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1. Introduction

Managerial performance is a critical determinant
of the effectiveness of water and wastewater
utilities, where financial, human resources,
customer, and operational dimensions must be
considered simultaneously. Although multi-
criteria decision-making methods have been
increasingly applied to performance evaluation
(Moradi, 2022; Dagistanli and Ustun, 2023;
Edinsel et al., 2024), limited attention has been
given to group-based evaluation and ranking of
managers in water and wastewater utilities using
broad and heterogeneous criteria. Conventional
evaluation systems rely on predefined numerical
scores and simple aggregation, without a
transparent process for determining the relative
importance of managerial performance domains,
which may increase subjectivity and reduce
confidence in managerial rankings. To address this
gap, the present study develops a Fuzzy TOPSIS
Delphi Group Decision Making method to
evaluate managers’ performance at the Qazvin
Province WWC. The framework uses group
Delphi to identify performance criteria,
incorporates collective expert judgment to
determine their relative importance, and employs
Fuzzy TOPSIS to evaluate managers under
uncertainty. The results are compared with the
organization's conventional numerical valuation
system. The main contribution is not a new
mathematical algorithm, but the integration of
criterion identification, group-based weighting,
fuzzy performance evaluation, and managerial
ranking within a single, practically grounded
framework, providing a more systematic approach
to managerial performance assessment in water
and wastewater utilities.

2. Methodology

The model developed in this study is a group-based
multi-criteria Fuzzy TOPSIS decision-making
framework for evaluating the performance of
managers in water and wastewater utilities. As
illustrated in Fig. 1, the research begins by
defining the managerial performance evaluation
problem and forming a panel of 21 experts. The
evaluation criteria are then determined through a
three-round group Delphi process. Subsequently,
the relative importance of the criteria is identified
based on collective expert judgments using fuzzy
linguistic variables, and a fuzzy decision matrix is
constructed. The Fuzzy TOPSIS procedure (Fig. 2)
is then applied to evaluate the performance of
managers in the Qazvin Province WWC. Finally,
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the results are validated through the collective
judgments of the participating experts and
compared with those obtained from the
conventional numerical valuation method
currently used by the organization.

3. Results and discussion

3.1. Step 1. Identification of criteria and
assignment of weights in Qazvin Province
WWC

A panel of 21 experts from Qazvin Province WWC
participated equally in a three-round Delphi
process to identify, review, and finalize 31
managerial performance criteria in alignment with
the organization’s existing evaluation system.
Experts then determined the relative importance of
the criteria (Table 1-Section #1), and a fuzzy
criteria-weight matrix was constructed for the
Fuzzy TOPSIS analysis.

3.2. Step 2. Evaluation of alternatives
(managers): formation of the managers’
performance layer and modeling using
Fuzzy TOPSIS

The managers’ performance layer, which serves as
input to the developed Fuzzy TOPSIS model, was
established through a field-based assessment of
managers at the Qazvin Province WWC against 31
predefined criteria. Managerial performance was
evaluated using quantitative and qualitative
operational data recorded over multiple years. For
quantitative criteria, interannual changes in the
relevant indicators were used to determine
performance levels, while qualitative criteria were
assessed based on observed favorable or
unfavorable trends. Finally, the overall results
were recorded linguistically and fuzzified (Table
2-Section #2). The fuzzified data were then
evaluated for water and wastewater companies'
and processed using the developed Fuzzy
TOPSIS—Delphi group decision-making model to
derive an overall performance score for each
manager (Fig. 2). The results of the developed
Fuzzy TOPSIS model for ranking the performance
of the six managers of the district WWCs in
Qazvin Province are presented in Table 3. The
resulting ranking index ranges from 0 to 1, with
values closer to 1 indicating a higher performance
rank. Moreover, as mentioned before, the
conventional ranking of managers in Qazvin
Province WWC is determined using a numerical
valuation method based on the data available for
each district. Table 3 also shows the results of the
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[ Conceptual model ]

Research problem il

Performance evaluation and ranking of managers in
Water and Wastewater Companies (WWCs):
A case study of Qazvin WWC

Step 1. Criteria identification and weighting 1,

Criteria identification and weighting using the
Delphi group decision-making method

(By 21 experts from Qazvin WWC)
AN

—
( Selection of ) €.Delphi group YA ldenﬁﬁcation,\ qDetel‘miﬂﬂﬁOH\ 5. Formation of
decision-making || decision-making: evaluation, and of criteria the fuzzy criteria
experts: 21 Conducting a three- || finalization of weights: weight matrix:
experts from the || stage process for criteria: Linguistic Converting the
Qazvin WWC questionnaire 31 cri‘teria at weighting of the linguistic
development and Qazvin WWC 31 criteria at variables into
group decision- Qazvin WWC fuzzy numbers
making. and forming the
fuzzy matrix
. J\_ '\ AN J\Z

S

Step 2. Evaluation of alternatives (managers)l

Evaluation of managers based on weighted criteria using the
Fuzzy TOPSIS decision-making model
(Prioritization of the performance of 6 managers of Qazvin WWC)

Step 3. Validation of resultsl

Validation of the Fuzzy TOPSIS decision-making model results
(based on the perspectives and opinions of the Delphi group decision-
making experts and comparing the results)

—
(.Based on the perspectives and \
opinions of the Delphi group
decision-making experts:

21 experts from Qazvin WWC

\ J/

~
G.Comparison of the results obtainem
from the Fuzzy TOPSIS decision-
making model:
comparing the developed model results
with the results of the numerical
evaluation which is currently used by

Qazvin WWC

J

Fig. 1. Conceptual framework and research process for evaluating the performance of managers in WWCs
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1. Generating a layer related to the performance of water and wastewater company managers )
(using water and wastewater company data or field studies)

Information related to the performance of water and wastewater compaiy
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Fig. 2.
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Steps of the Fuzzy TOPSIS model developed in this study to evaluate managers' performance




Table 1. Section #1. The viewpoint of 21 decision-makers in the Qazvin Province WWC to determine the importance of 31 criteria for assessing the performance of managers / Section
#2. Linguistic/Fuzzy values related to managers’ performance in Qazvin Province WWC regarding each criterion

Section #1

Section #2

Importance of each criterion considering the viewpoints of 21

decision-makers

Performance of the manager of the city ....

Criteria z = s = )
2 B ex 2 8% B =
> & 22 g £2 2 - A B ¢ D E F
s s = 2 2
[~ [~4 >
1. Annual failure rate of water distribution network 0 3 3 6 2 4 3 G" RG™ G vG™* RG VG
2. Annual failure rate of water connections 1 0 6 5 4 4 1 VG RG VG VG M VG
3. Implementation of the water distribution network reconstruction plan 0 1 1 5 5 4 5 M RG RB VG B
4. Average time to resolve a water distribution network failure from the moment of notification 0 0 1 2 9 4 5 RG RG M G
5. Electricity consumption and electricity cost per cubic meter of water production and transmission 0 3 0 6 6 5 1 G G G G G
6. SEPTA data recording - fixed and variable data of all facilities, maintenance and performance of
. . 0 0 0 2 4 7 8 G G G G G G
all facilities, and budget recording (SIMBAFA)
7. Sewer network cleaning rate 0 0 0 7 4 5 5 G G RG RG G G
8. Monitoring, inspecting, and following up on the crisis and HSE situation at the level of affairs and
. . . . 0 0 1 0 10 7 3 G VG G G M VB
projects and all water and wastewater exploitation facilities, and preparing contractor files
9. Supervising the holding of maneuvers, HSE training, etc. Attending IMS audits and staff meetings 0 1 0 2 11 5 2 M M RB™™ M M VB
10. Responding to internal and external correspondence and participating in meetings and
. . 0 0 1 4 6 8 2 VG M RB VG RB M
investigating work events
11. Sending monthly statistics of files and notifications to operating contractors and customers 0 1 1 4 5 8 2 VG VG VG VG VG
12. Cooperation and monitoring of the city's coronavirus response guidelines, preventive measures,
. 1 2 2 5 4 6 1 G G G G G
necessary follow-ups, and reminders to colleagues
13. Accrued (current) income growth of water price without balanced water usage of green space 0 0 0 2 4 9 6 B™™™™ VG VG RG M
14. Growth in collected water revenue and miscellaneous without balanced water usage of green
0 0 0 3 4 6 8 M RG VG M VB
space
15. Collection percentage 0 0 0 2 3 5 11 RG M VG M
16. Collection percentage (identification and collection of income from unauthorized branches) 0 0 0 2 3 5 11 VG VG VG VG VB
17. Capital recovery percentage 0 0 0 5 3 3 10 VG VG VG VG VB
18. The desirability of chlorinometry tests in water distribution networks 0 0 0 2 4 4 11 VG G G G G
19. The desirability of microbial samples from the water distribution network 0 0 0 4 2 5 10 VG G G G G
20. Determination of the assignment of dormant and annuity accounts (determining the assignment
. . 0 0 3 2 10 5 1 RB RB G RB -
of annuity advance receipts)
21. Determination of the assignment of dormant and annual accounts (determining the assignment
. 0 0 3 2 10 5 1 G RG M RG -
of dormant items)
22. Timely registration of documents (registration of expense and interim documents) 3 10 5 1 VG G G G -
23. Equipment property protection (reduction in escrow balance) 1 3 11 3 RG G G RG -
24. Completing insurance and tax reports (submitting quarterly transaction reports) 2 5 6 S 3 VG VG VG VG -




Cont. Table 1. Section #1. The viewpoint of 21 decision-makers in the Qazvin Province WWC to determine the importance of 31 criteria for assessing the performance of managers /
Section #2. Linguistic/Fuzzy values related to managers’ performance in Qazvin Province WWC regarding each criterion
Section #1 Section #2

Importance of each criterion considering the viewpoints of 21

decision-makers Performance of the manager of the city ....

Criteria _% . ,§~ . § gﬁ) - gﬁ
g S =2 3 =3 = 2 A E € > 12 I
> & = 2 =
25. Completing insurance and tax reports (taking minutes of municipal meetings) 0 0 2 5 6 5 3 RB G G RG VB
26. Striving towards company goals (registering warehouse and property documents) 0 0 0 1 2 7 11 VG VG VG VG G
27. Follow up on assigned matters and interact well with others (property tag registration) 0 0 0 1 6 8 6 VG VG VG VG
28. Sending news, report 0 1 0 5 7 6 2 G G G G G
29. Sending the company performance 0 0 0 4 5 8 4 G M VG G RG
30. Evaluation results of the Honor and Service Desk project in affairs 0 1 0 2 4 5 9 RG RG RG RG RG
31. Participation in the suggestion system for managers and employees 2 1 1 3 5 7 2 M VG VB RB RB RB
32. Linguistic values ™" VB: VeryBad " B:Bad ™ RB: Relatively Bad “*"M: Medium “RG: Relatively Good *G: Good "VG: Very Good
Fuzzy values (0,0,1,2) (1,2,2,3) (2,3,4,5) (4,5,5,6) (5,6,7,8) (7,8,8,9) (8,9,10,10)

Table 2. Ranking of managers’ performance in Qazvin province WWC
using the Fuzzy TOPSIS model and numerical valuation method

Case studies Rankings obtained from the Fuzzy TOPSIS Rankings obtained from the numerical
No Case decision-making model valuation method
1 A 4 5
2 B 2 3
3 C 3 1
4 D 1 2
5 E 5 4
6 F 6 6

Table 3. Percentage of water and wastewater infrastructure characteristics of six cities in Qazvin province and the importance of each city

Case studies City area NG Number of City Water Water network Wat.er‘ Sewer Sewer Sewer transmission Company
Case Importance (%) et (t‘;)v;'ns villages (%) population (%) connections (%) length (%) tll‘::gs:?ll::/l:)n connections (%) length (%) length (%) personnel (%)

A 1 35.74 24.14 37.11 46.85 46.52 41.98 52.84 50.74 45.15 44.57 48.39

3 2.6 17.24 2.34 19.98 16.06 9.21 3.79 27.07 22.87 30.63 13.12
C 2 16.54 17.24 18.36 13.28 13.98 16.92 17.02 9 13.46 10.59 15.22
D 4 19.38 20.69 18.36 9.4 11.41 14.98 9.33 5.83 7.37 9.69 12.62
E 5 8.55 13.79 10.35 7.24 8.28 10.69 7.37 7.23 9.73 4.52 7.92
F 6 17.19 6.9 13.48 3.24 3.74 6.22 9.64 0.14 1.42 0 2.72
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numerical valuation method.

3.3. Step 3. Validation of results

Based on Delphi Expert Judgment: The accuracy
and validity of the developed Fuzzy TOPSIS
results (Table 2) were evaluated using the
knowledge and experience of 21 selected experts
from Qazvin Province WWC. Likewise, the model
results were compared with those obtained using
the conventional numerical valuation method
(Table 2) and the corresponding water and
wastewater infrastructure characteristics of the
province’s districts (Table 3). The 21 experts
reviewed these results, and their judgments
confirmed that the performance rankings
generated by the developed Fuzzy TOPSIS model
were more realistic and valid.

Comparison of Fuzzy TOPSIS with the conventional
numerical valuation method: Comparison of the
managerial rankings obtained using the developed
Fuzzy TOPSIS model and the conventional
numerical valuation method reveals substantial
differences in the ordering of managers. The
rankings of Managers D, B, and A improved from
second to first, third to second, and fifth to fourth,
respectively, whereas Managers C and E shifted
from first to third and fourth to fifth, respectively.
The ranking of Manager F remained unchanged at
sixth. Thus, the proposed model does not merely
reproduce the existing ranking; rather, it reorders
five of the six managers (83.3%), reflecting the
relative importance of the evaluation criteria and
providing a differentiated representation of
managerial performance (Table 2). Compared with
the conventional approach, Fuzzy TOPSIS
incorporates the relative importance of criteria and

Water and Wastewater
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uncertainty inherent in managerial judgments,
thereby providing a more differentiated framework
for performance assessment. The observed
changes in rankings, together with the expert
validation of the results as more realistic in relation
to existing assessments and district infrastructure
characteristics, support the model’s ability to
capture performance differences more effectively.
Overall, the findings indicate that Fuzzy TOPSIS
provides a more analytical and sensitive
framework  for  managerial  performance
evaluation, with potential to support more precise
identification of managerial strengths and
weaknesses and more targeted corrective decision-
making.

4. Conclusions

This study developed and validated an integrated
decision-support framework for managerial
performance assessment in WWCs by combining Delphi
group decision-making, fuzzy group judgment, and
Fuzzy TOPSIS. Applied to six district companies in
Qazvin Province WWC using 31 criteria and the
judgments of 21 experts, the proposed framework
produced rankings that were more consistent with
observed managerial performance and infrastructure
conditions than the conventional numerical valuation
method, as confirmed by expert validation. The
framework provides a systematic and flexible approach
for managerial evaluation and can be extended to other
decision-making methods, criteria, and larger sets of
alternatives in future studies.
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Conceptual model ]

Research problem J

Performance evaluation and ranking of managers in
Water and Wastewater Companies (WWCs):
A case study of Qazvin WWC

Step 1. Criteria identification and weighting l

Criteria identification and weighting using the
Delphi group decision-making method
(By 21 experts from Qazvin WWC)

_ AN

G_ Selection of ) G.Delphi group \ G.Identiﬁcation,\ G.Determinatio“\ 5. Formation of
decision-making | | decision-making: evaluation, and of criteria the fuzzy criteria
experts: 21 Conducting a three- || finalization of weights: weight matrix:
experts from the || stage process for criteria; Linguistic Converting the
Qazvin WWC questionnaire 31 c-r{tcria at weighting of the linguistic

development and Qazvin WWC 31 cri_teria at variables into
group decision- Qazvin WWC fuzzy numbers
making. ?nd forming the
UzZzy matrix
. AN AN '\ J\Z J

Step 2. Evaluation of alternatives (managersﬁ

Evaluation of managers based on weighted criteria using the
Fuzzy TOPSIS decision-making model
(Prioritization of the performance of 6 managers of Qazvin WWC)

Step 3. Validation of results |

Validation of the Fuzzy TOPSIS decision-making model results
(based on the perspectives and opinions of the Delphi group decision-
making experts and comparing the results)

—

1. Based on the perspectives and 2. Comparison of the results obtained

opinions of the Delphi group
decision-making experts:

21 experts from Qazvin WWC

from the Fuzzy TOPSIS decision-
making model:
comparing the developed model results

with the results of the numerical
evaluation which is currently used by
Qazvin WWC

Fig. 1. Conceptual framework and research process for evaluating the performance of
managers in water and wastewater companies
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Fig. 2. Fuzzy number selected based on sensitive analysis (Salehi et al., 2021)
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Table 1. Linguistic variables and Fuzzy numbers considered in this research for scoring criteria

The importance of criteria in terms of evaluating managers' performance

Linguistic

variable Very low Low

Fuzzy
number

Relatively low ~ Medium

Relatively high High Very high

(0,0,0.1,0.2) (0.1,0.2,0.2,0.3) (0.2,0.3,0.4,0.5) (0.4,0.5,.5,0.6) (0.5,0.6,0.7,0.8) (0.7,0.8,0.8,0.9) (0.8,0.9,1,1)

Ol o s Shas 4 asslnal () Grassy onl 53 0ad ad 5 05 g5Ushast 5 Sb5 sle e =Y Jodr
Table 2. Linguistic variables and Fuzzy numbers considered in this research for scoring the managers’ performance

Manager performance

L‘i/grgil;leteic Very bad Bad Relatively bad ~ Medium  Relatively good Good Very good
Fuzzy
umber 0012 (1,2,2,3) (23,45 (4556 (5678 (7,889 (891010
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1. Generating a layer related to the performance of water and wastewater company managers
(using water and wastewater company data or field studies)

Information related to the performance of water and wastewater compaiy
managers
. 01 02 31
2
= Warer Water Participation in
) v - .
4 = Nemwork (aynecnan the suggestion
c = Failure Failure system
n n n
[ n I m Khon Xivaz X
\_ XJve © Information of m™ manager from n* city relative 1o ¢ critevion; ¢=01,02,...,31 y,
e n P S " ~
2. Formation of fuzzy decision-making matrix
Luzzy decision-making matrix
01 02 31
.
£
] Water Water Participation in
FA Nerwork Connection the suggestion
o = Failure Failure system
~n ~n ~n
n | mn Xmo1 Xmoz Xm31
L Xme © Fuzzy mumber of m™ manager from n™ city relative fo ¢ criterion; ¢=01,02,...,31

(3. Formation of descaled fuzzy decision-making matrix

n n n n
o= (xmin(mc) xmiel(mc) xuvez(nw) xmux(mc)) / Max .n
me = ! ' ' X axt©@ = m Xmax(ne
ot © Xt ©  Xnaat© Foat© max (mc)
Descaled fuzzy decision-making matrix
g
= Warer Water Participation in
2 El Nerwork Connection . the suggestion
o = Failure Failure system
Fn =T 31
l n I m Tmot Tmoz Tm31
\_ fite © Descaled fuzzy number of m" manager from n" city relative to ¢ eriterion; ¢~ 01,02, ..,31
(4. Formation of weighted descaled fuzzy decision-making matrix
n n n n
e xmin(mc) Xave1 (mc) xﬂvez(mc) xmax(mc)
e = , , . - (Weys Wez, Wes, Weg)
X + X + X, + X +
max”©  “max"©)  “max"(€©  “maxT(©
Weighted descaled fuzzy decision making mairix
=
)
& Water Water Participation in
2 5 Network Connection the suggestion
o = Failure Failure system
~n =n sn
[ n | m Umo1 Vinoz el el e e e e R e e e Vman
\_ Ui o Weighetd descaled fizzy number of m™ manager from n™ city relative to ¢ criterion; ¢=01,02,...,31 Y,

(‘5. Determination of the ideal/non-ideal fuzzy solutions
Ideal Fuzzy Solution: V¥ = (831, Uiy, o0, U1} / ¥ = Max {#.}
m

Non-Ideal Fuzzy Solution: V= = {#5,, U5, ..., P11} / 7 = Min {#%.}
m

(6. Determination of the distance between each manager
from the ideal/non-ideal fuzzy solutions

Distance from the idea/non-ideal fuzzy solution S{, * = Y31, A9k, 5E)

1 + 2 + ) + ; + ;
=1 [ Chinimer™ Viminte)* + Plveromey™ Vave 160)* + Wavezimer ™ Vave 2(0)* + maxtme) ™ Vmasxce)’]

.
7. Determination the Ranking Index of m™ manager’s performance from n'™ city
R}, = —/——r
S
\J =/

Fig. 3. Steps of the Fuzzy TOPSIS model developed in this study to evaluate managers' performance
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Table 3. The characteristics of water and wastewater infrastructure of six cities in
Qazvin province and the importance of each city

Case ,g —_

studies = _ —_ _ £ ™=
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Table 4. First questionnaire for group decision-making on managers’ performance evaluation using the Delphi method

Research title: A multi-criteria decision-making model for evaluating the performance of managers in water
and wastewater companies

Decision-maker Full name

Employer

Professional
experience

Educational

Position background

profile

First-stage questionnaire: Objectives of evaluation of managers’ performance in water and wastewater companies
Question: What are the objectives of evaluating the performance of managers in water and wastewater companies?
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Table 5. Second questionnaire for group decision-making on managers’ performance evaluation using the Delphi method

Research title: A multi-criteria decision-making model for evaluating the performance of managers in water
and wastewater companies

Decision-maker Full name

Employer

Professional
experience

Educational

Position background

profile

Second-stage questionnaire: Criteria for evaluating the performance of managers in water and wastewater companies
Question 1: What criteria do you consider effective for evaluating the performance of managers in water and
wastewater companies?

Question 2: How would you categorize the criteria that influence the performance of managers in water and
wastewater companies?

Question 3: Which of the performance evaluation criteria do you consider more important than the others?
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Table 6. Third questionnaire for group decision-making on managers’ performance evaluation
using the Delphi method

Research title: A multi-criteria decision-making model for evaluating the performance of managers in water and
wastewater companies

Educational Professional

Full name Employer Position background experience

Decision-maker profile

Third and subsequent-stage questionnaires: Criteria for evaluating the performance of managers in water and wastewater
companies
Question: How important do you consider each of the following criteria for evaluating and prioritizing the performance of
managers in water and wastewater companies?

Criterion improtance

Criteria

Very low
Low
Relatively low
Medium
Relatively high
High

Very high

1.Annual failure rate of water distribution network
2.Annual failure rate of water connections
3.Implementation of the water distribution network reconstruction plan
4.Average time to resolve a water distribution network failure from the moment of
notification
5.Electricity consumption and electricity cost per cubic meter of water production and
transmission
6.SEPTA data recording - fixed and variable data of all facilities, maintenance and
performance of all facilities, and budget recording (SIMBAFA)
7.Sewer network cleaning rate
8.Monitoring, inspecting and following up on the crisis and HSE situation at the level of
affairs and projects and all water and wastewater exploitation facilities, and preparing
contractor files
9.Supervising the holding of maneuvers, HSE training, etc. Attending IMS audits and staff
meetings
10. Responding to internal and external correspondence and participating in meetings and
investigating work events
11. Sending monthly statistics of files and notifications to operating contractors and
customers
12. Cooperation and monitoring of the city's coronavirus response guidelines, preventive
measures, necessary follow-ups, and reminders to colleagues
13. Accrued (current) income growth of water price without balanced water usage of green
space
14. Growth in collected water revenue and miscellaneous without balanced water usage of
green space
15. Collection percentage
16. Collection percentage (identification and collection of income from unauthorized
branches)
17. Capital recovery percentage
18. The desirability of chlorinometry tests in water distribution networks
19. The desirability of microbial samples from the water distribution network
20. Determination of the assignment of dormant and annuity accounts (determining the
assignment of annuity advance receipts)
21. Determination of the assignment of dormant and annual accounts (determining the
assignment of dormant items)
22. Timely registration of documents (registration of expense and interim documents)
23. Equipment property protection (reduction in escrow balance)
24. Completing insurance and tax reports (submitting quarterly transaction reports)
25. Completing insurance and tax reports (taking minutes of municipal meetings)
26. Striving towards company goals (registering warehouse and property documents)
27. Follow up on assigned matters and interact well with others (property tag registration)
28. Sending news, report
29. Sending the company performance
30. Evaluation results of the Honor and Service Desk project in affairs
31. Participation in the suggestion system for managers and employees
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Table 7. The viewpoint of 21 decision makers in the Qazvin Province Water and Wastewater Company to determine
the importance of effective criteria for assessing the performance of managers of water and wastewater company

Importance of each criterion
considering the viewpoints of 21
decision-makers

Criteria

Low
High

1. Annual failure rate of water distribution network
2. Annual failure rate of water connections
3. Implementation of the water distribution network reconstruction plan
4. Average time to resolve a water distribution network failure from the moment
of notification
5.Electricity consumption and electricity cost per cubic meter of water
production and transmission
6.SEPTA data recording - fixed and variable data of all facilities, maintenance
and performance of all facilities, and budget recording (SIMBAFA)
7.Sewer network cleaning rate
8.Monitoring, inspecting and following up on the crisis and HSE
situation at the level of affairs and projects and all water and wastewater
exploitation facilities, and preparing contractor files
9.Supervising the holding of maneuvers, HSE training, etc. Attending IMS 01 0
audits and staff meetings
10.Responding to internal and external correspondence and participating in 00 1| 4 6 8 2
meetings and investigating work events
11. Sending monthly statistics of files and notifications to operating contractors 01 1 4 5 8§ 2
and customers
12. Cooperation and monitoring of the city's coronavirus response
guidelines, preventive measures, necessary follow-ups, and 1 2 2 5 4 6 1
reminders to colleagues
13. Accrued (current) income growth of water price without balanced water
usage of green space
14. Growth in collected water revenue and miscellaneous without balanced
water usage of green space

— =9 “Relatively low
N =9 Very high

B B O NBRelatively high
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15. Collection percentage

16. Collection percentage (identification and collection of income from
unauthorized branches)

17. Capital recovery percentage

18. The desirability of chlorinometry tests in water distribution networks

NORA W W WA A

19. The desirability of microbial samples from the water distribution network

—_— Ot =t O = = = 00 (@)

20.Determination of the assignhment of dormant and annuity accounts
21.(determining the assignment of annuity advance receipts)

22.Determination of the assignment of dormant and annual accounts
23.(determining the assignment of dormant items)

24. Timely registration of documents (registration of expense and

25.interim documents)

26. Equipment property protection (reduction in escrow balance)

27.Completing insurance and tax reports (submitting quarterly transaction reports)
28. Completing insurance and tax reports (taking minutes of municipal meetings)

—_
(=]

(=]

— LW N NS O RN N N D \S] D W N
—_

29. Striving towards company goals (registering warehouse and property documents)

30.Follow up on assigned matters and interact well with others (property
31.tag registration)

32.Sending news, report

33.Sending the company performance

34.Evaluation results of the Honor and Service Desk project in affairs
35. Participation in the suggestion system for managers and employees
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Table 8. Fuzzy matrix of weight of criteria to assess the managers’ performance in

Qazvin Province Water and Wastewater Company

Criteria

Fuzzy weight
of criteria

1. Annual failure rate of water distribution network
2. Annual failure rate of water connections
3.Implementation of the water distribution network reconstruction plan
4. Average time to resolve a water distribution network failure from the moment of notification
5. Electricity consumption and electricity cost per cubic meter of water production and transmission
6.SEPTA data recording - fixed and variable data of all facilities, maintenance and performance of
all facilities, and budget recording (SIMBAFA)
7.Sewer network cleaning rate
8. Monitoring, inspecting and following up on the crisis and HSE situation at the level of affairs
and projects and all water and wastewater exploitation facilities, and preparing contractor files
9.Supervising the holding of maneuvers, HSE training, etc. Attending IMS audits and staff
meetings
10. Responding to internal and external correspondence and participating in meetings and
investigating work events
11. Sending monthly statistics of files and notifications to operating contractors and customers
12. Cooperation and monitoring of the city's coronavirus response guidelines, preventive
measures, necessary follow-ups, and reminders to colleagues
13. Accrued (current) income growth of water price without balanced water usage of green space
14. Growth in collected water revenue and miscellaneous without balanced water usage of green
space
15. Collection percentage
16. Collection percentage (identification and collection of income from unauthorized branches)
17. Capital recovery percentage
18. The desirability of chlorinometry tests in water distribution networks
19. The desirability of microbial samples from the water distribution network
20. Determination of the assignment of dormant and annuity accounts (determining the assignment
of annuity advance receipts)
21. Determination of the assignment of dormant and annual accounts (determining the assignment
of dormant items)
22. Timely registration of documents (registration of expense and interim documents)
23. Equipment property protection (reduction in escrow balance)
24. Completing insurance and tax reports (submitting quarterly transaction reports)
25. Completing insurance and tax reports (taking minutes of municipal meetings)
26. Striving towards company goals (registering warehouse and property documents)
27. Follow up on assigned matters and interact well with others (property tag registration)
28. Sending news, report
29. Sending the company performance
30. Evaluation results of the Honor and Service Desk project in affairs
31. Participation in the suggestion system for managers and employees

(0.1,0.55,0.59,1)
(0,0.51,0.57,1)
(0.1,0.65,0.7,1)
(0.2,069.,0.76,1)
(0.1,0.58,0.61,1)

(0.4,0.77,0.83,1)
(0.4,0.69,0.73,1)
(0.2,0.7,0.76,1)

(0.1,0.65,0.71,1)

(0.2,0.67,0.71,1)
(0.1,0.65,0.69,1)
(0,0.55,0.59,1)

(0.4,076.,0.81,1)
(0.4,076.,0.81,1)

(0.4,0.8,0.86,1)
(0.4,0.8,0.86,1)

(0.4,0.75,0.81,1)
(0.4,0.79,0.86,1)
(0.4,0.77,0.83,1)

(0.2,0.61,0.68,1)

(0.2,0.61,0.68,1)

(0.2,0.65,0.72,1)
(0.2,0.72,0.75,1)
(0.2,0.64,0.69,1)
(0.2,0.64,0.69,1)
(0.4,0.82,0.88,1)
(0.4,0.76,0.81,1)
(0.1,0.64,0.69,1)
(0.4,0.71,0.76,1)
(0.1,0.75,0.81,1)
(0,0.59,0.64,1)
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Table 9. The layer related to the performance of managers at the Qazvin Province Water and Wastewater Company

Performance of manager of the

Criteria City ...."
A B C D E F
1. Annual failure rate of water distribution network G RG G VG RG VG
2. Annual failure rate of water connections VG RG VG VG M VG
3. Implementation of the water distribution network reconstruction plan G M RG RB VG B
4. Average time to rqsolve a water distribution network failure from the RG RG RG M G M
moment of notification
5. Electricity consumption and electricity cost per cubic meter of water VG G G G G G
production and transmission
6. SEPTA data recording - fixed and variable data of all facilities, maintenance G G G G G G
and performance of all facilities, and budget recording (SIMBAFA)
7. Sewer network cleaning rate G G RG RG G G
8. Monitoring, inspecting and following up on the crisis and HSE situation at
the level of affairs and projects and all water and wastewater exploitation G VG G G M VB
facilities, and preparing contractor files
9. Supervising the holding of maneuvers, HSE training, etc. Attending IMS M M RB M M VB

audits and staff meetings

10. Resppndmg to 1nter'na1.and external correspondence and participating in VG M RB VG RB M
meetings and investigating work events ‘ .

11. Sending monthly statistics of files and notifications to operating contractors VG VG VG VG VG VG
and customers

12. Cooperation and monitoring of the city's coronavirus response guidelines,
preventive measures, necessary follow-ups, and reminders to colleagues

13. Accrued (current) income growth of water price without balanced water RB B VG VG RG
usage of green space

14. Growth in collected water revenue and miscellaneous without balanced VB M RG VG M VB
water usage of green space

15. Collection percentage M G RG M VG M

16. Collectlop percentage (identification and collection of income from VG VG VG VG VG VB
unauthorized branches)

(o)
(o)
Q@
Q@
(o)
(o)

17. Capital recovery percentage VG VG VG VG VG VB
18. The desirability of chlorinometry tests in water distribution networks G VG G G G G
19. The desirability of microbial samples from the water distribution network G VG G G
20. Determination of t.he assignment of dormant apd annuity accounts RG RB RB G RB -
(determining the assignment of annuity advance receipts)
21. Determination of Fhe assignment of ' dormant and annual accounts G G RG M RG -
(determining the assignment of dormant items)
22. Timely registration of documents (registration of expense and interim G VG G G G _
documents)
23. Equipment property protection (reduction in escrow balance) RG RG G G RG -
24. rCe(];rélr[;Stmg insurance and tax reports (submitting quarterly transaction VG VG VG VG VG -
25. rCn(ér;g)i;tsl)ng insurance and tax reports (taking minutes of municipal RB G G RG VB -
26. gtrlvmg towards company goals (registering warehouse and property VG VG VG VG G .
ocuments)
27. Fol}ow up on assigned matters and interact well with others (property tag VG VG VG VG VG -
registration)
28. Sending news, report G G G G G G
29. Sending the company performance M G M VG G RG
30. Evaluation results of the Honor and Service Desk project in affairs RG RG RG RG RG RG
31. Participation in the suggestion system for managers and employees M VG VB RB RB RB
*VB: Very B: Bad RB: Relatively  M: Medium RG: Relatively G: Good VG: Very Good
Bad Bad Good
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Table 10. Ranking of managers’ performance in Qazvin Province Water and Wastewater
Company using the Fuzzy TOPSIS model

Case I -~
studies — 2 _
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Ranking Index (RI)
1 A 04171  0.5366  0.5399 0.4177 0.4930  0.5285 0.4393 0.4943
2 B 0.5141  0.5063  0.5562 0.4929 0.4624  0.5285 0.5319 0.5101
3 C 0.4171  0.4598  0.5495 0.5901 04769  0.4285 0.4086 0.5025
4 D 0.5507  0.5366  0.5587 0.6008 0.4486  0.4285 0.4086 0.5212
5 E 0.5141 0.4474  0.4787 0.5697 04710  0.5285 0.4086 0.4850
6 F 04716 03377 0 0.1961 0.4350  0.5285 0.4086 0.2743
Rankings obtained from the Fuzzy TOPSIS decision-making model
1 A 5 1 4 5 1 1 1 4
2 B 2 3 3 4 4 1 2 2
3 C 5 4 2 2 2 5 3 3
4 D 1 1 1 1 5 5 3 1
5 E 2 5 5 3 3 1 3 5
6 F 4 6 6 6 6 1 3 6
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Table 11. Ranking the managers’ performance in Qazvin Province Water and
Wastewater Company using the current numerical valuation method

Case
studies S —_
- S
) ~
-~ & 5 = g2 G
> o = e & < : =
o =) N S = —' >
S © E 2 b e 35 5
g & ¢ E & & &t ¢t
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Scores
1 A 577 275 1798 2045 1834 28 45 7259
2 B 8.38 25 18.68 268 1605 297 45 79.88
3 C 7.09 225 17.89 33.62 17.64 287 45 8586
4 D 835 275 1799 34.07 1573 255 336 8438
5 E 6.36 125 1656 31.65 172 29 376 79.68
6 F 6.02 1.25 17.99 9 1446 25 417 5539
Rankings obtained from the numerical valuation method
1 A 6 1 3 5 1 4 1 5
2 B 1 2 2 4 4 1 1 3
3 C 3 3 4 2 2 3 1 1
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    W   ~ =    [     w ~ 01   ,     w ~ 02 ,     w ~ 03 , … … … … … ,     w ~ 31 ]


     w ~ 01


     w ~ 31


     w ~ i =  (  w   min ⁡  ( c )   ,  w  ave 1 ( c )   ,  w  ave 2 ( c )   ,    w   max ⁡  ( c ) )  


  c = 01 , 02 , …


     w ~ ck =  (  w   min ⁡  ( ck )   ,  w  ave 1 ( ck )   ,  w  ave 2 ( ck )   ,    w   max ⁡  ( ck ) )


     w ~ c =  (  w   min ⁡  ( c ) ,  w  ave 1 ( c ) ,  w  ave 2 ( c ) ,    w   max ⁡  ( c ) )


   w   min ⁡   ( c ) =        {  w  min ⁡ ( c ) }   k       Min


   w    ave 1 ⁡   ( c )   =       ∑  k = 1 k   w  ave 1 ( c ) k


   w   ave ⁡  2  ( c )   =       ∑  k = 1 k   w  ave 2 ( c ) k


   w   max ⁡   ( c ) =        {  w  max ⁡ ( c ) }   k       Max



