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Abstract

Nowadays, the water sacristy has become one of the serious
concerns of human society, so that technical and engineering
solutions alone cannot solve this problem and attention to its
non-technical aspects has become an undeniable necessity.
Therefore, this study attempts to investigate the role of
accountants in the increase in water productivity by using
structural equation modeling and through exploratory and
confirmatory factor analysis approach. The present study is
practical in nature and is considered as a descriptive-
exploratory correlation study. The required data were collected
through the distribution of questionnaires among 168
accountants working in the west of the country. The time
period of this study is the second and third seasons of year
2021. According to the research findings accountants can play
arole in the process of water productivity management through
the three components of economic pricing, water reporting and
reputation costs. Based on the second-order confirmatory
factor analysis, the factor loading of the three mentioned
components on the main structure (accountants role in water
productivity increase) are: water costs/economic pricing
(0.74), water reporting (0.69) and reputation costs (0.62).
Finally, research findings also showed that the demographic
variable of length of service affects all three components and
the gender variable affects only the economic pricing
component. Other demographic variables (age, education and
type of company) do not have a significant effect on the three
main components.

Keywords: Water Productivity, Accountants, Economic
Pricing, Water Reporting, Reputation Costs.
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Table 1- Skewness and kurtosis values of questions
SYlgw SalS 9 (Mg - Jga

Question  Skewness  Kurtosis Question  Skewness  Kurtosis
1 -0.151 -1.635 10 -0.651 -1.576
2 -0.538 -0.934 11 -0.859 -0.741
3 0.181 0.605 12 0.289 -0.590
4 0.028 -1.215 13 0.149 -1.027
5 0.151 -0.514 14 -0.258 0.577
6 0.108 -0.840 15 -0.066 0.067
7 -0.296 -1.553 16 -0.850 0.287
8 -0.084 -.358 17 -0.765 -1.415
9 -0.089 0.470 18 -0.740 -0.077
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Table 3- KMO and Bartlett's Test
iyl g KMO (905 gl Y Jgu>

Kaiser-Meyer-Olkin Measure of

Sampling Adequacy. 0.884
Approx. Chi-Square ~ 1381.848
Bartlett's Test of df 153
Spherici
P Y Sig. 0.000
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Table 2- Demographic description of the survey

sample
OB R Ewly S LSCures OleMb!-Y Joua

Variable Category %
Gender Male 63.7
Female 36.3
Age Under 30 years old 321
30 — 40 years old 39.3
Above 40 years old 28.6
Education Bachelor’s degree 75.0
Master’s degree 25.0
Length of Under 10 years 32.1
Service 10-20 years 40.5
Above 20 years 27.4
Type of Manufacturing 48.8
Company Business 34.5
Service 16.7
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Table 6- Rotated matrix of first component
(Reputation Costs) Cronbach's alpha

Sy 5») Jgl allze sl 0asd 2 (s yilo =& Jou>
(P
Q Lodgings a

Title of question
Accountability to

ql8 0.783 customers and the
community
q14 0.763 0.854 Transpare:\ncy of t_he: _
) organization's activities
Respecting Consumer
ql7 0.753 Rights
q16 0.734 Adhere_nce_ to Standards
) and guidelines
q13 0.715 Implement vision and
strategies
Participation in public
ql15 0.713 works

Note: Q = Question; a = Cronbach's alpha

Table 7- Rotated matrix of second component
(Water Reporting)
(21 5555 )135) 093 allgo 00wl b 2 ut yilo -V Jgo
Q Lodgings a Title of question

Water consumption (in
gql1 0.798 terms of volume and
dollars)
q10 0.755 Wastewater Produced
q7 0.704 0.844  Virtual Water
Recovery and Reuse of
a9 0.700 Wastewater
q12 0.700 Use. of Water Saving
Devices
g8 0.690 Use of Surface Water

Note: Q = Question; a = Cronbach's alpha

Table 8- Rotated matrix of third component
(Economic Pricing of Water)

S5 9 5]) pom aldio b 0ad 2 gt yilo —A Jgo

(<! golaidl

Q Lodgings a Title of question

g5 0.814 Cost of water supply
Cost of water transfer

@ 0.809 (distribution)
Operation and

g6 0.742 0.858  Maintenance

2 0.698 Investing in Water
Infrastructure

ql 0.648 General cost

q4 0.636 Depreciation cost

Table 4- Communalities
OYlgw S50 -F Jgas

Q Extraction Q Extraction
ql 0.459 ql0 0.693
P 0.564 qll 0.648
P 0.722 qL2 0.553
q4 0.574 q13 0.549
% 0.709 qL4 0.636
q6 0.581 ql5 0.597
q7 0.575 ql6 0.596
98 0.529 qL7 0.603
0 0.518 q18 0.642

Note: Extraction Method is Principal Component Analysis.
Initial Communalities of all items are equal to one.

Table 5- Total variance explained
Component

Extraction Sums of Squared Loadings

Total %. of Cumulative %
Variance
1 6.476 35.979 35.979
2 2.249 12.496 48.475
3 2.024 11.245 59.720
Component Rotation Sums of Squared Loadings
Total %. of Cumulative %
Variance
1 3.638 20.213 20.213
2 3.597 19.984 40.197
3 3.514 19.523 59.720
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Table 9- Reliability and validity of the model
Je (2tlg)y 9 2Ll b b po gl - Jooa

CR AVE

MSV_ ASW EP WR RC

EP 0.859 0.508

0.258 0.233 0.713

WR 0.860 0.509

0.258 0.221 0.508 0.713

RC 0.868 0.524

0.209 0.196 0.457 0.429 0.724

Note: EP = Economic Pricing; WR = Water Reporting; RC = Reputation Costs
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First order confirmatory factor analysis
Coefficient estimation method: maximum likelihood
Standardized estimates

Economic
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Fig. 1- Fitted measurement model based on standard coefficients (CFA First Order)
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Table 10- Minimum requirements for model reliability and validity
Jo 22l9y 9 (bl L b po 5L 3490 g SBlas Y+ Jgoa
Threshold Value
CR>0.7

Reliability Condition

Convergent Validity AVE>0.5 : CR>AVE
Condition

Divergent Validity MSV < AVE : ASV < AVE
Condition

Table 11- Goodness of fit with different indicators of fitness
S5 dlise g s W 3l a3l b Jio (518 905 =YY Jgus

2
Indicator d_f IFI CFl GFI RMR RMSEA
Criterion <3 090> 090> 090> <0.05 <0.05
Calculated 1.390 0.961 0.961 0.894 0.017 0.048
Interpretation 9good  good  good  good good good
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Table 12- The result of second-order CFA
293 4 p0 G Jole Julod 51 ool Comws gl aodls -V Jgu

B S.E Beta C.R. P
Economic Pricing Accountants Role 0.217 0.039 0.736 5.645 0.000
Water Reporting Accountants Role 0.245 0.040 0.691 6.145 0.000
Reputation Costs Accountants Role 0. 296 0.053 0.621 5.626 0.000

B: Unstandardized Weights; Beta: Standardized Weights; S.E: Standard Error

Table 13- The effect of demographic variables on
economic pricing variable

$9) 2 S UdConon s yite ;3 Glime - VY Jooo
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Yy u.Lol W o) » olbcares slaysis 5l
9 (b slaanje g Ol (R85 (oolasdl ()35 ;)

Variable B Beta t Sig. 2 bd Jgax 53 oo gl (bl 5 (0o )5 () g adlllae
Constant 4.033 - 18.833 0.000 e e . .
Bl Comi> gla o pd A el pdaw

Gender  -0.141 -0.163 _ -2.065 | 0.041 R TE 5 T P e0? TP O

Age 001 0.189 1133 0.250 o gre o e HSSL Of ooladl (618 )
Education 0.004 0.004 0.048 0.962 ol Colite 65 4 Qb)" o515 5 A oLl d)lf&)’)‘
Lengthof 4504 0377 2254 | 0026 : o
_Is_erwcef ' ' ' : Obl Comolus il o iulial 3131 ens Clgis 4 pa piocen

ype 0 . i T .
company 0.008 0.014 0.172 0.864 Oy L;Lb).uu.n ..39.»»@ )mf ul L;.)La.ﬁ] d)L\SU»))‘ L Comw

B: Unstandardized Coefficients; Beta: Standardized Coefficients
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Second order confirmatory factor analysis

Coefficient estimation method: maximum likelihood 0.34
Standardized estimates q
1
>
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Fig. 2- Fitted measurement model based on standard coefficients (CFA Second Order)
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Table 14- The effect of demographic variables on
water reporting variable

$9) 2 S UniCumar S o ;iU olime -V F Jgaz

O 55,155 5w

Variable B Beta t Sig.
Constant 4093 - 19284 0.000

Gender -0.094 -0.112 -1.3%4 0.165

Age 0118 0226 1333 0.184

Education -0.045 -0.047 -0.568 0.571
Lengthof 176 0333 -1956 = 0.052

service

Typeof 045 0083 -0975 0331
company

B: Unstandardized Coefficients; Beta: Standardized Coefficients
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Table 15- The effect of demographic variables on
reputation costs variable

95 2 S LniCunen (S o ;3 (50 10 Jga

e (Sldiy 52 05l
Variable B Beta t Sig.
Constant 4.022 - 19.906 0.000
Gender -0.049  -0.059 -0.761 0.448
Age 0.195 0.378 2314  0.022
Education 0.112 0.120 1494  0.137
Length of service  -0.313  -0.599 -3.658 = 0.000
Type of company  -0.033 -0.062 -0.752  0.453

B: Unstandardized Coefficients; Beta: Standardized Coefficients
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1- Gross National Product (GNP)

2- Gross Domestic Product (GDP)

3- Composite Reliability (CR)

4- Average Variance Extracted (AVE)
5- Convergent Validity

6- Divergent Validity

7- Incremental Fit Index (IFI)

8- Comparative Fit Index (CFI)

9- Goodness of Fit Index (GFI)

10- Root Mean Square Error of Approximation
(RMSEA)

11- Extraction Communalities

12- Maximum Shared Variance (MSV)
13- Average Shared Variance (ASV)
14- Standardized Regression Weights

&lp-0
Arjalies DL, Mundy J (2013) The use of management
control systems to manage CSR strategy: A levers of

control  perspective. Management Accounting
Research 24(4):284-300

Adams C, Frost G (2008) Integrating sustainability
reporting into management practices. Accounting
Forum 32(4):288-302

Albelda E (2011) The role of management accounting
practices as facilitators of the environmental
management: Evidence from EMAS organizations.
Journal of Sustainability Accounting, Management

and Policy 2(1):76-100

Babajani J, Foroghi D (2006) Assessing the
accountability of the accounting system to the social
responsibility of for-profit units. Journal of
Accounting Studies 2:39-60 (In Persian)

Bansal P, Roth K (2000) Why companies go green: A
model of ecological responsiveness. Academy of
Management Journal 43:717-736

Bebbington J (2014) Accounting for sustainable
development performance. UK, CIMA, Oxford

Boretti A, Rosa L (2019) Reassessing the projections of
the World Water Development Report. npj Clean
Water 2, 15(2019)

Byrne S, Pierce B (2007) Towards a more
comprehensive understanding of the roles of
management accountants. European Accounting
Review 16(3):469-498

Chang HC, Deegan C (2008) Environmental
management  accounting and  environmental
accountability within universities: Current practice
and future potential’. In book: Environmental
Management Accounting for Cleaner Production,

Springer, Dordrecht:301-320

Dillard J, Roslender R (2011) Taking pluralism
seriously: Embedded moralities in management

accounting and control  systems.  Critical
Perspectives on Accounting 22(2):135-147

Egan M (2009) Sydney water sector change and
industrial water management. Journal of Accounting
and Organisational Change 5(2):277-93

Fries J, McCulloch K, Webster W (2010) The prince’s
accounting for sustainability project: Creating 21st
century decision-making and reporting systems to
respond to 21st century challenges and opportunities.
In Book Accounting for Sustainability. Practical
Insights, Earthscan, London; 29-45

Gray R, Bebbington J (2001) Accounting for the
environment. SAGE Publications Ltd, London

Gray R, Walters D, Bebbington J, Thomson | (1995) The
greening of enterprise: An exploration of the (non)
role of environmental accounting and environmental
accountants in organizational change. Critical
Perspectives on Accounting 6(3):211-39

HadizadeMoghadam A, Amirkhani T, Abdolmaleki M
(2016) Studying the impact of organizational
reputation on Organizational Citizenship Behavior
(OCB). Journal of Management Studies in
Development and Evolution 25(81):151-169 (In
Persian)

Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL
(2010) Multivariate data analysis (7th ed.). New
Jersey: Pearson Prentice Hall

HassasYegane Y, Babajani J, Taghavifard MT,
Arianpoor A (2018) Analysis of environmental
sustainability performance and its impact on the cost
of equity in companies listed in Tehran Stock
Exchange. Journal of Value & behavioral
Accounting 3(5):1-39 (In Persian)

Hopwood A, Unerman J, Fries J (2010) Introduction to
the accounting for sustainability case studies. In
Book Accounting for Sustainability. Practical
Insights, Earthscan, London: 1-28

IPCC (Intergovernmental Panel on Climate Change)
(2007) Climate Change 2007: The physical science
basis. Summary for Policymakers’. Available at:
http://www.ipcc.ch/publications_and_data/ar4/wgl/
en/spm.html, accessed 15 March 2007.

Johnson G, Melin L, Whittington R (2003) Micro
strategy and strategizing: Towards an activity-based
view. Journal of Management Studies 40(1):3-22

KPMG (2008) KPMG international survey of corporate
responsibility  reporting 2008. Available at
http://www.kpmg.com/Global/en/IssuesAndInsights

/ArticlesPublications/Pages/Sustainability-

YF oo 5l O 5 lowd qpaaid Jw (ol p! O galio Wliiss
Volume 17, No. 3, Fall 2021 (IR-WRR)

yva



corporate-responsibility-reporting-2008.aspx,
accessed 10 April 2010.

Langfield-Smith K (2007) Strategic management
accounting: How far have we come in 25 years?

Accounting, Auditing and Accountability Journal
21(2):204-228

Lansiluoto A, Jarvenpaa M (2010) Collective action in
the implementation of a greener performance
management system. Journal of Accounting &
Organizational Change 6(2):200-227

Larrinaga-Gonzalez C, Bebbington J (2001) Accounting
change or institutional appropriation? -A case study
of the implementation of environmental accounting.
Critical Perspectives on Accounting 12(3):269-292

Larrinaga-Gonzalez C, Carrasco-Fenech F, Caro-
Gonzalez FJ, Correa-Ruiz C, Paez-Sandubete JM
(2001) The role of environmental accounting in
organizational change. Accounting, Auditing &
Accountability Journal 14(2):213-238

Lohmann L (2009) Toward a different debate in
environmental accounting: The case of carbon and
cost-benefit. Accounting, Organizations and Society
34(3-4):499-534

Mehtap O, Kokalan O (2012) The relationship between
corporate reputation and organizational citizenship
behavior: a comparative study on TV companies and
banks. Published online; @ Springer
Science+Business Media B.V., 3609-3619

Milne MJ (1996) On sustainability: The environment
and management accounting.  Management
Accounting Research 7(1):135-161

Mohammadi H, Hakimi A (2017) Assessing the
principles of corporate social responsibility with the
standard approach of 1SO 26000: Case study: Gas
Company of Mazandaran Province. Journal of
Standard and Quality Management 7(1):16-33 (In
Persian)

Molden, D (1997) Accounting for water use and
productivity. SWIM Paper 1. International Irrigation
Management Institute, Colombo, Sri Lanka. 16

Monteiro SM, Aibar-Guzman B (2010) Organisational
and accounting change within the context of the
environmental agenda. Journal of Accounting and
Organisational Change 6(4):404-35

Morita (2021) Conceptual issues in water use efficiency
and water productivity. Current Directions in Water
Scarcity Research 3:49-63

O’Dwyer B, Unerman J (2016) Fostering rigor in
accounting for social sustainability. Accounting,
Organizations and Society 49:32-40

Office of Water Economics of Regional Water Company
(2008) Water services financial criteria bill support
report (Receipt of Difference). Report code: 126-4-
87-A (In Persian)

Parker LD (2000) Green strategy costing: Early days.
Australian Accounting Review 10(1):46-55

Reay T, Hinings CR (2009) Managing the rivalry of
competing institutional logics. Organization Studies
30(6):629-652

Rogers M (1998) The definition and measurement of
productivity. Melbourne Institute of Applied
Economic and Social Research, The University of
Melbourne, Working Paper No. 9/98

Qian W, Burritt R (2008) The development of
environmental management  accounting:  An
institutional view. in Book of Environmental
Management Accounting for Cleaner Production,

Springer, Dordrecht: 233-48

Schaltegger S, Zvezdov D (2015) Gatekeepers of
sustainability information: Exploring the roles of
accountants.  Journal  of  Accounting &
Organizational Change 11(3):333-361

Schaltegger S, Burritt R, Zvezdov D, Horisch J,
TingeyHolyoak J (2015) Management roles and
sustainability information, exploring corporate
practice. Australian Accounting Review 75(5):328—
345

Spence LJ, Rinaldi L (2010) Sainsbury’s: Embedding
sustainability within the supermarket supply chain.
In Book Accounting for Sustainability. Practical
Insights, Earthscan, London: 47-71

Thomson I, Georgakopoulos G (2010) Building from the
bottom, inspired from the top: Accounting for
sustainability and the environment agency. In Book
Accounting for Sustainability. Practical Insights,
Earthscan, London: 129-147

Thomson 1, Grubnic S, Georgakopoulos G (2014)
Exploring accounting-sustainability hybridization in
the UK public sector. Accounting, Organizations and
Society 39(6):453-76

Unerman J, Chapman C (2014) Academic contributions
to enhancing accounting for  sustainable
development. Accounting, Organizations and
Society 39(6):385-94

Wilmshurst T, Frost GR (2001) The role of accounting
and the accountant in the environmental
management system. Business Strategy and the
Environment 10:135-47

YF oo 5l O 5 lowd qpaaid Jw (ol p! O galio Wliiss
Volume 17, No. 3, Fall 2021 (IR-WRR)

vy



