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Abstract  
The scarcity of water resources and the increasing demand for household water, as a 
result of urban population growth, have made it difficult for the citizens to supply the 
water they need in metropolises. Therefore, it is necessary to reduce the amount of 
domestic water consumption in metropolitan areas using management and consumption 
control strategies. One of the most effective methods to modify the pattern of water 
consumption is changing the consumers’ behavior for efficient water use. (Social) 
Media advertising, establishing training programs for consumers (citizens), 
implementing effective training programs in schools, spreading educational brochures 
among water consumers and and billboard advertising are the most practical approaches 
to promote water saving behavior in metropolises. The aim of this study is to rank the 
mentioned methods in changing the water consumption behavior of the citizens. 
Evaluation and ranking of these methods are carried out applying the integrated method 
of Grey Analytic Hierarchy Process (Grey-AHP) and Grey-TOPSIS. In this study, 
Mashhad metropolis was selected as a case study. The results show that (social) media 
advertising and and billboard advertising are the most influential approaches for 
promoting the effective consumption of water in Mashhad. Distributing educational 
brochures, educational materials in schools, and establishing training programs for 
citizens are ranked second to fourth, respectively. Practical approaches to promote water 
saving behavior, which are easier to apply, are more appropriate and have a greater 
influence on reducing water consumption.

Keywords: Consumption Behaviour, Domestic Water Consumption, Mashhad, Grey Analytic 
Hierarchy Process (Grey-AHP), Grey-TOPSIS Method. 
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Fig. 1. Steps of ranking by integrated method of Grey-
AHP and Grey-TOPSIS 
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Fig. 2. Decision tree for evaluating cultural methods 
 for optimal domestic water consumption 
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��5:�4%�-e� �.�a@  ��%��=� ��  � % %* 
����%� ���AHP 
Table 4. Weights of criteria and alternatives in Analytic Hierarchy Process (AHP) 

Weights of alternatives 
Weights 

of criteria Criteria Educational 
brochure 

Advertising 
billboard 

Education 
in schools 

Training 
courses 

Social media 
advertisments 

0.18 0.13 0.22 0.07 0.41 0.24 
Visual 

attractiveness for 
audience

0.26 0.39 0.17 0.10 0.08 0.12 Ease of 
implementation

0.16 0.11 0.24 0.06 0.43 0.55 Effectiveness 

0.26 0.39 0.18 0.07 0.10 0.10 Cost of 
implementation

'=��4�.�a@ ��� � ��%��=� �� P�-��� %* 
����%� ��� 
Fig. 3. Weights of alternatives in each one of the criteria 

 

'=�f4�D�% �.�a@ �-.� � % �� 
����%� ���TOPSIS 
Fig. 4. Ranking of alternatives by TOPSIS method 

 �*8� �3	L8� O�03)� F������%�-e� �� �.�a@ ��%�-e� &-�� �l�1�� O
�� &*�63�� �� 2/34� ���%��=� %*�7*�=� ����  -, �D���� [���

 ��D�% A�� ��.�a@ �-�.� � % %* 
�����%� ����TOPSIS ��3����$
 O -1 ;��#���s�%�.-, 

� % d���3� �����e� ���� ����TOPSIS  Grey-TOPSIS  
P-�> �-�, ��3I�@ ��]� %* ��cn�� 
����%� A
���\� d���3� %* ���=#N

�D�% �-.� �.�a@ ��� � % F��� %* 
�����%� ���� O -�1 %* �������
e� ���-	� &-�, ����� ���0� .-��� %* ��� ���8@ F��� &-����� O -�1


��� �� &*�63���� A*8��, � %Grey-TOPSIS F3I���@ ���]� %*  
P-> d��3� jGK� W18� A<�D���� %* ��=#N &-�, �* -�) ���  

� % %* ��7 � d��3�TOPSIS ��D_� �� 
��) �� ��� &*�* ����� �%
��63�� ��cn� �*8�� �� &*��O-$ ����%* ��3�����3� *8D\����\� d�
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��5:I4%�-e� �.�a@  ��%��=� ��  � % %* 
����%� ���Grey-AHP 
Table 5. Weights of criteria and alternatives in Grey Analytic Hierarchy Process (Grey-AHP) 

Weights of alternatives 
Weights 

of criteria Criteria Educational 
brochure 

Advertising 
billboard 

Education 
in schools 

Training 
courses 

Social media 
advertisments 

[0.13,0.23] [0.09,0.16] [0.16,0.28] [0.06,0.09] [0.31,0.48] [0.18,0.29] 
Visual 
attractiveness for 
audience 

[0.20,0.33] [0.29,0.47] [0.13,0.22] [0.08,0.13] [0.06,0.09] [0.09,0.15] Ease of 
implementation 

[0.12,0.21] [0.08,0.14] [0.18,0.31] [0.05,0.07] [0.32,0.50] [0.44,0.64] Effectiveness 

[0.19,0.34] [0.29,0.47] [0.13,0.23] [0.05,0.09] [0.07,0.13] [0.08,0.13] Cost of 
implementation 

��5:J4� % %* 
����%� � �8� O���� h�����Grey-TOPSIS 
Table 6. Normalized and weighted matrix of evaluation in Grey-TOPSIS method 

Normalized weights of alternatives 
Criteria Educational 

brochure 
Advertising 

billboard 
Education 
in schools 

Training 
courses 

Social media 
advertisments 

[0.024,0.066] [0.017,0.046] [0.029,0.081] [0.010,0.025] [0.055,0.138] Visual attractiveness 
for audience 

[0.019,0.050] [0.027,0.070] [0.012,0.033] [0.007,0.020] [0.006,0.014] Ease of 
implementation 

[0.052,0.138] [0.036,0.091] [0.079,0.200] [0.021,0.048] [0.141,0.324] Effectiveness 

[0.016,0.045] [0.024,0.061] [0.011,0.030] [0.005,0.012] [0.006,0.016] Cost of 
implementation 

��5:N4�D�% �.�a@ �-.� � % %* 
����%� ���Grey-TOPSIS 

Table 7. Ranking of evaluation alternatives in Grey-TOPSIS method 

Ranking in 
TOPSIS method 

Ranking in Grey-
TOPSIS method P(Ai<Amax)Evaluation alternatives 

110.750 Social media 
advertisments

410.750 Training courses 

320.823 Education in schools 

230.856 Advertising billboard 

541.000 Educational brochure 

.���B.��I �����% <���/D� ;��: �� ���� ��� �� �� &*�63��� +��7*
����% 
=01 z�D�%� ���-.��� ��� A�8��a�8/�  8��*�% 
�@%a� +��7*
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� % B.��I ��� ���  *%�* �� 
����$ ��.�\� J��x� ���� +��7*
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��� .*%�* ���D:�4� ����� a��� �*��� ����f1 A
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