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Abstract

Comprehensive evaluation of organization performance is one of the most powerful
tools for decision making. It helps managers to gain necessary information about the
status of their organization. One of the most widely welcomed models in this regard is
the Balanced Scorecard Model which provides comprehensive evaluation for various
aspects in the Water and Wastewater Corporation. The present study was a descriptive-
applied research in terms of objectives. The objectives included selecting a
comprehensive evaluation pattern, recognizing and ranking the indexes and main sub-
standards for evaluating the comprehensive performance with BSC model denoting
various parts in water and wastewater corporations. The model was used in West
Azarbayjan province water and wastewater company as a pilot. Data collection was
based on the library and field study via 3 types of questionnaires and interview with
staff, financial staff, and by the customers of the given company. Based on the
correlation and regression coefficients, the mean variables test and the fuzzy method
showed that the BSC fields are in the order of priority in the performance of the
mentioned company. These included internal processes, learning and growth, and
customer and financial perspective. In the regression dependent variable model, the
performance of the company and independent variables included various variables in
fields of the balanced scorecards, and the result showed that the most effective factors
on the company performance were decreasing the unnecessary costs, increasing and
developing new facilities, finding new custumers, providing infrastructures, and
organizational resources through learning, increasing customer satisfaction, enhancing
the efficiency and quality of the internal processes.

Keywords: Performance Evaluation, Balanced Scorecard, Fuzzy, Water and Wastewater
Company.
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distribution of the data

Variabl K-S Statistical Acceptance
ariable test variables Treshhold
Organization turnover 0.991 0.280
Customer satisfaction 1.127 0.158
New customer’s rate 1.141 0.148
Devel t of
evelopment of new 0.980 0.292
features
Efficiency, performance
and quality of internal 1.051 0.219
processes
Competency Fievelopment 0.597 0.868
through training
Infrastruct
nfrastructure and 1.034 0.235
organizational resources
L . —eriti
owering none-critical 0.452 0.987

costs

Source: Survey Data
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Table 4. Fitness regression model and correlation of the balanced scorecard with dependent variable of company’s

performance
Independent Correlation Correlation of Mean correlation btatstiolt Level of Unmi= Beta RTTERE 0L
variables coefficient determination of determination significance WL AT DR coefficient rese
8 statistic coefficient
Constant value
customer 0.974 0.949 0.920 32.129 0.0001 2.10 20.86 0.060 0.031
satisfaction
New customers
gained 0.0328 0.166
Development of 0.356 0.426
new features : :
Efficiency,
performance and
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internal
processes
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through training
Infrastructures
and
organizational LIS t2
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Lowering none- 0.398 0.320
critical costs ) )
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Table 7. Fitness regression model and correlation between development of new facilities and dependent variable of
company’s performance

. . Mean Durbin- Estimation of
Independent  Correlation Correlation of 5 A Level of . Beta
valgables coefficient determination gorrela'tlon‘ O EELRIELY significance Wafso‘n VRN coefficient betq
etermination statistic coefficient
Development
of new 0.908 0.824 0.822 462.504 0.0001 1.935 -1.762 0.715 0.908
features

Source: Survey Data

S s Slas aral g saita b (31 slaun) 3 ciiS 5 ool (oS (Saaen 5 G5 S5 Jae (2512 -A Jsir
Table 8. Fitness regression model and correlation of performance, efficiency and quality of internal processes with
dependent variable of company’s performance

Indegendent Correla‘tion Correla‘tioq 0! corrlz/{:ilil(l)n of Statistic F ‘Le‘v alai ]\)Nl’l;:;:)l: Y-intercept Beta} Es(:lfnl;::;on
variables coefficient determination e S significance statistic coefficient coefficient
Efficiency,

performance

of quality of 0.768 0.617 0.614 159.759 0.0001 1.789 0.399 0.689 0.786
internal

processes

Source: Survey Data

O e P LS P IC T AP ORE PERY- S SRRV S IVE YU RO S IR BUPRE
Table 9. Fitness regression model and correlation between competencies developed through training and dependent
variable of company’s performance

. . Mean Durbin- Estimation
Independent  Correlation Correlation of . . . Level of . Beta
variables coefficient determination gorrela‘tlonlof Statsticlk significance Wa!so‘n L coefficient ofbe‘ta
etermination statistic coefficient
Competency
de‘t’ﬁggrgnhem 0.914 0.835 0.833 499.465  0.0001 1622 2216 0.661 0.914
training

Source: Survey Data
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Table 10. Fitness regression model and correlation for infrastructure and organizational resources of internal processes
with dependent variable of company’s performance

] q Mean Durbin- Estimation
ey © gocut Correla‘tlon Correla‘twn‘ o correlation of Statistic F 'Le‘vel o Watson Y-intercept Beta} of beta
variable coefficient determination et significance statistic coefficient coefficient
Infrastructures
gnd ., 0.894 0.799 0.797 393.519 0.0001 1.937 2.302 0.535 0.894
Organization’s
resources

Source: Survey Data

08555 Shos ail s oite b J5ls sboasT 3 (55552 e sbaas 3o (Krvad 5 S0 S e 2312 - V) s
Table 11. Fitness Regression model and correlation for unnecessary costs of internal processes and dependent
variable of company’s performance

q q Mean Durbin- Estimation
ity € Ll Correla‘twn Correla‘tlol! i correlation of Statistic F ‘Le‘v e Watson Y-intercept Beta} of beta
variable coefficient determination S e D significance statistic coefficient coefficient
Lowering
none- 0.478 0.228 0.185 5318 0033 218 26685  0.384 0.478
critical
costs

Source: Survey Data

o obmldl 5es oML 5 T 2855 55 05 g2 3kl 0,18 o pasls o 5 sbassbol Jsaz -\Y Jyar
Table 12. Descriptive statistics table of balanced scorecard indexes for Water and Wastewater Company

of West Azerbaijan
Standard - 7

Factors Count  Average deviation Minimum Maximum
Customer view 20 42.55 4.571 34 48
View of internal processes 20 113.50 18.466 79 142
Development and training 20 68.35 11.394 47 84
view ) )

Financial view 20 38.45 4.466 28 47

Financial View
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Table 15. Ranking the balanced scorecard indexes for

customer dimension in Water and Wastewater Company
of West Azerbaijan with Fuzzy logic

Table 13. Friedman test

Sample Chi- Degree of Acceptance
count square freedom threshold
20 55.010 3 0.0001

Source: Survey Data

A TS PN A RS COP IS PP RPNV B h G PRE
st obu byl s ed oMLl 5 O

Table 14. Prioritized areas of the balanced scorecard in
Water and Wastewater Company of West Azerbaijan

" Source: Survey Data

Fuzzy Rate
Row  number Question title and
1 to 100 priority
How much does Water and
1 66.11 Wastewater Company pay
attention to cleaning and office
space equipment? s
’ 65.648 Are employees paying attention to :g
dress code and adornment? ¥
How suitable is the time for work %
3 65.000 schedule of Water and LE
Wastewater Company? 8«
Is the location and position of the =
4 61.991 .
company satisfactory for you?
To what degree the employees of
5 60.880 the organization are truthful and
honest?
16 50.56 How import'ant is the execution of
customer oriented programs?
Are the employees of the
17 49.58 company punctual on customer n
related tasks? :}E,
In your opinion, how is the timing §
18 4759 and met.hod of fol'lo'v\{ing up the :;}
complaints and criticism from 2
customers? %
In your opinion, how flexible is 'Z;
19 47.36 the service to answer the special 2
needs of customers? =
In your opinion, to what degree do
20 46.20 the employees responsible for

providing services are
empowered?

Source: Survey Data
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T ren G
4 View of internal 1
processes
3 Development and 2
learning view
1.68 Customer view 3
1.33 Financial view 4
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Table 16. Ranking the balanced scorecard indexes for employees in Water and Wastewater Company of

West Azerbaijan with Fuzzy logic

Balanced scorecard

Fuzzy

107 characteristic T number LLEuLs
Customer view To what degree is having a good relationship
1 with customers effective in performance and 81.790123
credibility of the organization?
Internal process view To what degree does the administrative
2 . 76.748971 @
automation speed up the task? 8
g=
3 Internal process view To what degree is the quality audit system 74.94856 2
critical for the process of providing services? ' o
Internal process view How much of the required infrastructure for &
organization goals (water and wastewater §
4 network, pipelines, refineries, reservoirs and 71.399177
wells, office buildings, and communication
lines) are created?
Internal i What is the rate of utilization of hard d
5 nternal process view at is the r'a'et 0 'u ilization of hardware an 71.399177
software facilities in the company?
Development and To what extent are the feedback loops between
66 learning view the behavior and the results considered in the 43.981481
organization? 8
67 Internal process view To what extent are you encour?ged for asking 43.645833 ‘é
about the correct method of doing tasks? =)
68 Internal process view How many opportunities are there to upgrade 43.106996 é’
your career? <
Development and How people are encouraged to share their 3
69 . . 41.100823
learning view knowledge with others?
70 Internal process view What share of the personnel appointments are 37654321

based on criteria and merit?

Source: Survey Data
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Table 17. Ranking the Balanced Scorecard indexes for employees in financial department in Water and
Wastewater Company of West Azerbaijan with Fuzzy logic

Balanced

L. Fuzzy
Row scorecard Question title Rank
characteristic MO0 are?
Customer view  How effective is having a good relationship with
1 customers in performance and credibility of the 81.875
organization? kS
Customer view  In terms of customer satisfaction, what is the position =
2 of the Water and Wastewater Company compared to 73.95833 -2
other service providers? >
Internal To what extent has office automation been used to 2
3 . . 71.66667
process View speed things up? &
. o =
4 Internal ' How aware are you of your work quality? 6958333
process View
Financial view = How much does the organization pay attention to
5 . 69.58333
reducing costs?
78 Financial view = What is tge cost of transferring information in the 41.45833 B
company? 8
Financial view  What is the damage rate caused by the company's =
79 . . 7. . 41.25 3
investment in development and civil projects? i
Internal What share of personnel appointments are based on >
80 . o . 40.83333 >
process View criteria and merit? H
781 Internal ' Do you get paid by _the organization and receive cash 34.58333 E
process View rewards for presenting initiative?
82 Internal How much are you appeased by the superiors at the 32.29167

process View

time of your personal problems?

Source: Survey Data

TP JRC KO WUNC - JURCK SRS NP KLk R
iy OUSal e 5 tal58l sl Gosb 5 e Sa s
S 5 sl 5 LS sl e Lol s
Cewsa sglasle s Slos by (5 2t gurecy Lo, (Jsls slaasy |3
(S35r8 et Sl s SalS ir (20 03
S 3 gla 8wl st ol 5l eslizal b
baidge oy 85 53 0n sl 5 Shas s 5o ) oS 5 O
sless> 5l elasSie gl 5558 pasda ol oy sl Coasl
5 e g sl Slasl 55 0310 Szl 8 iz
63 iy bl s baslme 5 gan sy gl ey ol s S
sl Jald ol e iy 5o Soenl 3 54 0l 2de 0555 o
Sl ol LSS Saal )T 5 iy shsl s Sl
53 LS (s 5 Clas (S8 CamBge 5 e (LS
J i 5Ll Ol Jals o i o s 5SSt oty Jlie

Journal of Water and Wastewater

Olslging 5 ¢S4 —f
LS Jae e oMol 5 T slacS s sl Shs v s b
>8bes b5l gl el 55501 0l e BSC (ol 520 g5kl
s S 5l Jb slaasls L esdhe [ 5Siha Juan oot Slis! LT
Jso ol a8 o oSS a1 5 Shoe S5 slaasla b waiS
315 LT il 5l bl 5 Lags 1l (g5l oSl
S o 5 S So2S 8

sssp o J 055 5l b iza alad osal sy s
sl Ol e b il e szl LS gl (aled 5035
BSC (s> (e S) Jan il iad b dy (ols gtne
5y sBans (sl glausl B 8s ols coesl
o) ozen 5 ail e JlesBs 5 (5 2te sBs 6500
R IV PV JUPPS | E PRGN

kel S baailie s (gl sime alaly Lol 45 5 s
e 53 Ly gl a8 ael sy ol s Sas b 3152

A

Vol.30, No. 1, 2019

VWAA Jlo o) oyl e 550



dx.doi.org/10.22093/ww;j.2018.80527.2369

oMl 5 slocS s o, Sloe b5,/

i G 3l (53,8 DA e ol 5o QLSLIS o gl Juli
53 g sl bl s 5 LSS 5l gyl Sls a8 (5580
AU olasle s ey oot Jae SISal csls oLts 48150
oSG e 51 8L Dol S e (Sl 5 Ll
JUish a5 Olie o (Slies slop b 5 Loy oy 00 28,5

il oo 85 s Sl
S 5 Dlows 5l 0l e Sl e gbadl w 5 L
Foee sl 0 e Solo ) (il 6l g 00 5 o ge 4>
DL (3 sla 2508l =) 1o g8 on o5 OUT b Laily s gt
2550 5olags st Ban sliwly 3wz las s 5 eud sl
Aol rscmloes LYo, S ey
el Ve (Rl Sls s w2855 0L ke
Lo sl g5lwnsly 5 op a5 ¢l 05l g5leal S8
5388 slag )l QLT s S e eS8
sloanl b 5 620 s as; e 5l ol rie culs, b ddal,
i 3 5y =0 138 bl 03520 (g 5lenel S (68U 31
s osdaloml  basl 31wl 3 S sbcans la

NG OO Tp v\ S I B VISR P LG X LI -

@'b‘)u\s -0
il slacalas 31, 555 S8 ol dlie o8 5

..ﬁ)\é@ ry&‘ u’i«.h}}’v‘ ui‘rl."u‘)a 4:.«})\@“4....9

References

8l o Ll i 53y Bl e (e s 1)
SLs o (S ss2 5 ol b ide ols lasls
S8 gl (sosme g2t 5 QLSS uliicdy ol e
izl o

e pan Laslre 5 Canl ol 45 gty QLS 4 )
Slazel Glal5dh s LS s ol mte b ops Lty 50 s
ol Pl s ity (515l 0 e 51 3 sslizd (2S5
Sloas Gl a3 gl CodS (g sam s 3575 S 5
JUasl b glas (NS 5 Ol skl 5 glocsle ;55525
o 33l DUl 5,880 el Slasl gins led, s
last Jold dlte 5 JSe gy il 55 2S5 s 58105
ol gt o Sl s Ll olod s olasle s oy
3529 01800 L (iils (g IS il 4 5 g bL
s b 0ad 3 585 as WLl sl o5Y gl b
o 20535k gleails s 2 4 plsle x5 el ol oo
sl off SICERCE

Sl s bl 5 gl 4 iy Jo 2 i )
Slazel Gal5dh s LS s ol mte b ops Lty 80 s
Ol leas glasl&iws nlo b aslie 3 8,506 (oS,
&bl @ smelo 1 5 esliz 6@—’.)9\%;‘ g ls, b
S eas 5l ps)s gﬁlﬁ 5 f}“" o3l (L’.ﬁ" B sshieg
s 5 IS ey Bl 53 by o el 4 plesle a5 055

Abran, A. & Buglione, L. 2003. A multidimensional performance model for consolidating balanced scorecards.

Advances in Engineering Software, 34(6), 339-349.

Dabbagh, R. & Javaherian, L. 2016. Productivity of educational units in Iran's comprehensive public

universities. Quarterly Journal of Research and Planning in Higher Education. 22(2), 99-123. (In Persian).

Dabbagh, R. and Shoraka H. 2008. Determining the main indices or productivity performance public and

analysis in Iran major public universities. Quarterly Journal of Research in Educational Systems, 2(4), 91-

113. (In Persian).

Ghasami, A. & Hosseini, S. M. 2012. Uncertainty analysis of sanitary sewer networks using fuzzy logic, (Case

study: Part of Mashhad sanitary sewer network). Journal of Water and Wastewater, 23(2), 94-107. (In

Persian).

Goli Aysek, M. & Dehdar, F., 2017. Using the BSC model to evaluate the financial performance of the urban

water and wastewater industry. Journal of Water and Wastewater, 28(1), 31-41. (In Persian).

Journal of Water and Wastewater

Vol.30, No. 1, 2019

A

VWAA Jlo o) oyled e 590

sY



4

dx.doi.org/10.22093/ww;j.2018.80527.2369 sokar! Ll 5 £Ls >,

Into Action, S. 1996. Balanced scorecard, Harvard Business School Press, Boston, MA.

Kaplan, R.S. & Norton, D.P. 1996. Using the balanced scorecard as a strategic management system. Harvard
Business Review, 74, 75-85.

Mehregan, M. & Dehghan Nayeri, M. 2009. An integrated BSC-TOPSIS approach to evaluate the best's Iranian
business schools. Journal of Industrial Management, 2, 153-168. (In Persian).

Milis, K. & Mercken, R. 2004. The use of the balanced scorecard for the evaluation of information and
communication technology projects. International Journal of Project Management, 22(2), 87-97.

Papp, R. 1999. Business-IT alignment: Productivity paradox payoff? Industrial Management & Data
Systems, 99(8), 367-373.

Propper, C. & Wilson, D. 2003. The use and usefulness of performance measures in the public sector. Oxford
Review of Economic Policy, 19(2), 250-267.

Shikhzadeh, R. A. & Bahramzadeh, M.M. 2008. The role of strategic human resource management in improving

business performance, Iran Management Consoultants Association, Tehran, Iran. (In Persian).

Journal of Water and Wastewater N R T PS

Vol.30, No. 1, 2019 VWAA Jlo N o sled Fe 5 9n

Q



