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Systematic Analysis of Strengths, Weaknesses,
Opportunities and Threats of On-site
Greywater Reuse in Iran Based on Fuzzy
Analytical Hierarchy Process
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Abstract

Domestic wastewater produced in bathing, washing clothes
and other similar water use is called greywater. Greywater is
far less contaminated than wastewater produced in toilets and
can be reused on site with little or no treatment in non-potable
applications like toilet flushing and landscaping. The On-site
Greywater Reuse system has various strengths and weaknesses
and, in addition, there are opportunities and threats for this
system in Iran. The present research systematically identified
and prioritized the strengths, weaknesses, opportunities, and
threats (SWOT) of On-site Greywater Reuse in lran by
combining the SWOT analysis with the Fuzzy Analytic
Hierarchy Process (FAHP) and referring to the experts'
opinions. Results suggested that the negative external factors
(threats) enjoyed higher relative importance and,
consequently, would have greater influence on the
development of this system in Iran. However, since the
strengths and opportunities ranked second and third in
importance, it seems that this system will have a clear future if
the appropriate ST strategies. Strategies that use the system'’s
strengths to try to neutralize the impact of external threats.
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Table 1- Converting verbal expressions to
triangular fuzzy numbers
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Verbal expression Fuzzy triangular

number
Preferred equally (1,1,1)
Preferred moderately (2,3,4)
Preferred Strongly (4,5,6)
Very Strongly Preferred (6,7,8)
Extremely preferred (9,9,9)
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Table 2- SWOT factors of on-site reuse of greywater in Iran
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Strengths:

1. Reduction in potable water consumption (S1)

2. Reduction in energy consumption and in household
expenses (S2)

3. Reduction in the volume of systems supplying
water and collecting and treating wastewater (Ss)

4. Diversity in treatment methods of greywater and
their availability (S4)

Weaknesses:

1.
2.

Lack of diversity in possible uses (W1)
Extra costs for renovation of piping systems and for

the required treatment(\W5)

3.

Secondary negative environmental effects such as soil

and groundwater contamination (Ws)

4.

The possibility of causing contamination and diseases

(Wa)

5. Help offered for expanding urban green spaces and 5. Reduction in expenses caused by this system is not
natural landscapes and for creation of green buildings  visible (Ws)

(Ss)

Opportunities: Threats:

1. The attention paid by the government to greywater 1. Non-acceptance by people due to possible negative

use in the Sixth Development Plan (O1)

2. Expansion of urban green spaces is welcomed by
the municipalities (O2)

3. Difficulty of supplying irrigation water for urban
green spaces in most cities (O3)

4. Positive attitude of people toward participation in
environmental protection (Oa)

5. Climate change and its effects on water resources
in Iran and elsewhere (Os)

effects and violation of religious decrees (T1)

2.

Lack of sufficient knowledge in people concerning the

advantages of greywater reuse (T>)

3.

Conflict of interests and interference in the affairs of

the related organizations (Ts)

4.
5.

The available infrastructure (T4)
Lack of financial incentives (Ts)
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