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A R T I C L E  I N F O  ABSTRACT 

ORIGINAL  ARTICLE 
 Introduction: Rapid urbanization and improving living standards have increased 

domestic wastewater generation, placing additional pressure on water resources 

in arid regions. This study investigated the knowledge, practices, and perceived 

barriers related to household wastewater management among women in Yazd, 

Iran, a water-scarce city with limited sewerage infrastructure. 

Material and Methods: A cross-sectional survey was conducted among 491 

participants using a validated questionnaire covering demographic 

characteristics, wastewater management knowledge, self-reported behaviors, 

and perceived barriers. Descriptive statistics and Pearson ’s correlation 

analysis were applied to analyze the data.  

Results: The findings revealed moderate levels of knowledge (6.92 ± 2.27 out of 

11) and suboptimal wastewater management behavior (35.8 ± 7.8 out of 60). 

Although participants demonstrated relatively high awareness of the 

environmental impact of wastewater, important gaps were identified in practical 

water conservation knowledge and greywater reuse concepts. The most frequently 

reported barriers were the high cost of water-saving equipment (60.7%), 

insufficient water pressure (46.0%), and limited public awareness of water 

conservation methods (43.6%). Perceived barriers showed a strong negative 

association with household wastewater management behaviors (r = −0.625, p < 

0.001), whereas knowledge alone was not significantly associated with behavior.  

Conclusion: Improving household wastewater management in arid urban 

areas requires integrated behavioral and infrastructural interventions. Public 

education, financial incentives, and expanded sewerage infrastructure could 

promote sustainable practices and advance Sustainable Development Goal 6 

(SDG 6) in water-stressed regions. 
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Introduction 

Rapid urbanization, population growth, and 

improved living standards have substantially 

increased global water demand, particularly for 

sanitary uses, leading to greater wastewater 

generation. In response, Sustainable Development 
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Goal 6 (SDG 6) emphasizes improved wastewater 

management as a key component of sustainable 

water governance 1-3. Effective wastewater 

management is essential for protecting public 

health and community well-being as well as 

preserving water resources and environmental 

sustainability. However, achieving SDG 6 targets 

requires more than technological solutions; it also 

depends on understanding household-level 

behavioral, infrastructural, and perceived barriers, 

particularly in arid urban settings such as Yazd, 

where such issues remain insufficiently studied.  

Residential water consumption is strongly 

influenced by social, behavioral, and economic 

factors at both the individual and household levels. 

Previous studies have shown that educational level, 

household income, water pricing, and seasonal 

variation significantly affect domestic water 

consumption patterns 4-6. Nevertheless, most 

existing research has focused primarily on water 

consumption volumes rather than the behavioral 

and perceptual factors associated with household 

wastewater management practices. 

In addition to the quantity of water consumed, 

household behaviors may also influence 

wastewater-related practices and potential pollutant 

generation 7. Behaviors such as detergent use, 

disposal habits, and water conservation practices 

may affect both the volume and pollutant load of 

domestic wastewater 7. However, it should be 

noted that the present study did not include direct 

measurements of wastewater quality parameters, 

such as BOD, COD, nutrients, or emerging 

contaminants. Instead, the study focused on self-

reported knowledge, behaviors, and perceived 

barriers as indicators of household preparedness 

for improved wastewater management. 

Previous studies have investigated consumer 

behavior related to household wastewater 

management 8 and detergent and cleaning product 

use 9. However, these studies have mainly been 

conducted in non-arid or high-income settings, 

leaving limited evidence regarding wastewater-

related behavioral factors in water-scarce regions 

of Iran. 

Yazd Province, located in the arid to semi-arid 

region of central Iran, faces severe water scarcity. 

The region’s limited freshwater resources, 

increasing population, rising domestic wastewater 

generation, and growing demand for treated 

wastewater reuse highlight the urgent need for 

sustainable water management. Although previous 

studies in the region have examined water 

consumption and demand management, important 

knowledge gaps remain regarding household 

understanding of wastewater management concepts 

(e.g., greywater and water-saving techniques), self-

reported water conservation behaviors, and 

perceived barriers that may hinder effective 

wastewater management practices. 

This study addresses these gaps by examining 

household knowledge, behaviors, and perceived 

barriers related to wastewater management among 

women in Yazd, Iran. Specifically, objectives of 

this study were as follows: 

• To assess household knowledge, self-reported 

behaviors, and perceived barriers related to 

wastewater management.  

• To examine the relationship between perceived 

barriers and wastewater management behavior.  

• To identify the major infrastructural and 

behavioral barriers affecting household 

wastewater management; and  

• To provide evidence-based recommendations for 

interventions, including public education, 

infrastructure improvements, and support for 

water-efficient technologies in alignment with 

the SDG 6 targets. 

Materials and Methods 

Study area 

Yazd, the capital of Yazd Province, is located in 

central Iran (31°39′–32°03′ N, 54°09′–54°50′ E) 

and covers an area of approximately 2,462 km². 

The city is bordered by Sadouq and Ardakan 

counties to the north and west, Bafaq County to the 

east, and Mehriz, Taft, and Sadouq counties to the 

south and southwest (Figure 1). Yazd is situated 

within a closed hydrological basin characterized by 

limited freshwater resources, heavy reliance on 

groundwater extraction, and an increasing need for 

wastewater reuse strategies. 
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Figure 1: Study area of Yazd city. 

 

A major infrastructural limitation in the region is 

the lack of access to centralized sewerage systems 

for a large proportion of households. 

Approximately 60% of households reported no 

access to municipal sewerage network. This 

limitation was considered when interpreting 

household behaviors and perceived barriers related 

to the wastewater management. 

Study design and participants 

This cross-sectional study was conducted in 

2021 among women in Yazd city. Although 

household water-related decisions may involve 

multiple family members, women were selected 

because they are primarily responsible for routine 

domestic water use activities in the study setting. 

The exclusion criteria were incomplete 

questionnaires (≥20% missing responses) and 

residence in Yazd for less than five years. 

Convenience sampling was employed. The sample 

size was calculated using Cochran’s formula, 

assuming a 50% response distribution, a 5% 

significance level (α = 0.05), and resulting in a 

target sample size of 491 participants. 

Questionnaire development and content 

A researcher-developed questionnaire was 

designed and validated across four domains: 1) 

demographic characteristics (age, education, 

household size, income, housing tenure, and 

dwelling type); 2) knowledge of wastewater 

management (11 items), including questions 

related to water conservation, greywater concepts, 

detergent use, and the environmental impacts of 

improper waste disposal; 3) self-reported behaviors 

related to wastewater quantity and potential 

pollution (e.g., tap use during dishwashing, food 

waste disposal, and use of water-saving devices); 

and 4) perceived barriers to proper wastewater 

management (e.g., equipment costs, low water 

pressure, and limited knowledge).  

Although some knowledge items assessed 

factual concepts (e.g., water savings associated 

with shorter shower duration and the definition of 

greywater), the questionnaire was designed to 

evaluate perceived and self-reported knowledge 

rather than technical expertise, consistent with 

previous behavioral studies conducted in water-

scarce settings. 

Validity and reliability 

Content validity was confirmed through an 

expert panel review (CVI > 0.79). Face validity 

was assessed through pilot testing with 20 

housewives who were not included in the final 

study sample. Reliability was evaluated using 

internal consistency (Cronbach’s α > 0.79 for all 

domains) and test–retest reliability (ICC > 0.75 

over a 3-week interval). 

Statistical analysis 

Data were analyzed using SPSS Statistics 

version 23.0. Descriptive statistics, including 

frequencies, percentages, means, and standard 

deviations, were calculated for all variables. 

Pearson ’s correlation analysis was used to 

examine bivariate associations between 

knowledge, perceived barriers, and behavior 

scores. 
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Results 

Demographic characteristics of participants 

A total of 491 women participated in this study. 

The mean age of the participants was 37.02 ± 

11.68 years, and the mean household size was 3.88 

± 1.00 members. 

With respect to educational attainment, most 

participants held a bachelor’s degree (42.4%, 

n = 208), followed by a diploma (20.4%, n = 100), 

a master's degree (18.7%, n = 92), high school 

education (16.3%, n = 80), and a doctoral degree 

(2.2%, n = 11). In terms of employment status, 

nearly half of the participants were housewives 

(49.5%, n = 243), while 33.2% (n = 163) were 

employed, 13.2% (n = 65) were self-employed, and 

4.1% (n = 20) were manual workers.  

Regarding housing characteristics, 64.4% of the 

respondents (n = 316) resided in detached houses 

(villas), whereas 35.6% (n = 175) lived in 

apartments. In addition, 66.4% of participants  

(n = 326) owned their homes, while 33.6% (n = 

165) were tenants.  

Access to wastewater infrastructure 

Substantial disparities were observed in access 

to centralized sewerage infrastructure. Only 31.6% 

of households (n = 155) reported being connected 

to the municipal sewerage network, while 8.1% (n 

= 40) had prepaid for a future connection but had 

not yet been connected at the time of the survey. 

Notably, most households (60.3%, n = 296) lacked 

formal access to centralized sewerage services, 

highlighting a major infrastructural challenge in 

the study area.  

Household knowledge of wastewater 

management 

As illustrated in Figure 2, participants 

demonstrated relatively high knowledge of the 

environmental and health impacts associated with 

wastewater management. Most respondents 

correctly identified the effects of improper food 

waste disposal on sewage pollution (84.92%) and 

recognized the influence of detergent type on 

consumption levels (80.85%). Overall, awareness 

of the environmental consequences of wastewater 

was also high (90.2%).  

In contrast, knowledge related practical water 

conservation and greywater management was 

considerably lower. Only 24.8% of participants 

correctly identified the amount of water that could 

be saved by reducing shower duration, and only 

37.7% were familiar with the concept of 

greywater. For the remaining knowledge items, 

including the impacts of household water purifiers, 

septic tanks, and water quality on detergent use, 

the correct response rates ranged from 45.2% to 

82.28%. Overall, the findings suggest that while 

general environmental awareness was relatively 

strong, technical and practice-oriented knowledge 

remained limited. 

 
Figure 2: Percentage of correct answers to key knowledge questions about wastewater management (n = 491). 
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Self-reported household wastewater 

management behaviors 

The mean behavior score was 35.8 ± 7.8 out of a 

maximum possible score of 60, indicating a 

moderate level of wastewater management 

behavior among the participants. 

Among the reported practices, turning off the 

tap during dishwashing was the most common 

water-conserving behavior, as reported by 57% of 

respondents. In contrast, behaviors associated with 

water reuse and adoption of water-efficient 

technologies were considerably less prevalent. 

Only 12.8% of participants reported reusing water 

from washing fruits and vegetables for irrigation 

purposes, while 23.0% reported using water-saving 

devices in their households. The distribution of 

reported behaviors is presented in Figure 3. 

Perceived barriers to wastewater management 

The mean perceived barrier score was 29.67 ± 

7.8 out of a maximum possible score of 48, 

reflecting a moderate-to-high level of perceived 

obstacles to effective wastewater management. 

The most frequently reported barriers were the 

high cost of water-saving equipment (60.7%), 

insufficient water pressure (46.0%), and limited 

public awareness of water conservation methods 

(43.6%). The frequency distribution of the 

perceived barriers is presented in Figure 4. 

 

 

 
Figure 3: Frequency distribution of household behaviors affecting household wastewater management 

 behaviors (n = 491). 
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Use of water-saving devices and valves
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Figure 4: Frequency distribution of perceived barriers affecting household wastewater management  

behaviors (n = 491). 

 

Correlation analysis 

Table 1 summarizes the descriptive statistics and 

correlations among knowledge, perceived barriers, 

and wastewater management behaviors. Pearson ’s 

correlation analysis revealed a strong and 

statistically significant negative association 

between perceived barriers and wastewater 

management behaviors (r = − 0.625, p < 0.001), 

suggesting that higher levels of perceived barriers 

were associated with poorer household wastewater 

management practices. In contrast, knowledge 

scores were not significantly associated with 

behavior scores (r = 0.021, p = 0.647). 

These findings indicate that structural and 

practical barriers may exert a greater influence on 

household wastewater management behaviors than 

knowledge alone. 

 

Table 1: Descriptive statistics and correlation of study variables with behavior score 

Variable Possible score range Mean ± SD Correlation with behavior (r) p-value 

Knowledge 0-11 6.92 ± 2.27 0.021 0.647 

Perceived barriers 1-48 29.67 ± 7.8 -0.625 < 0.001 

Behavior 0-60 35.8 ± 7.8 - - 

Note: Correlation coefficients are Pearson's r. The negative sign for barriers indicates an inverse relationship 

between the two variables. 
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Discussion 

This study investigated household wastewater 

management behaviors, knowledge, and perceived 

barriers among women in Yazd, Iran, a water-

scarce urban setting facing increasing pressure on 

limited water resources and inadequate sewerage 

infrastructure. The findings demonstrated that 

household wastewater management behaviors were 

more strongly influenced by structural and 

practical constraints than by knowledge alone. In 

particular, infrastructural limitations, financial 

barriers, and limited access to water-efficient 

technologies emerged as major determinants of 

wastewater-related behaviors. 

An important finding of this study was the 

limited access to centralized sewerage 

infrastructure in rural areas. More than half of the 

surveyed households (60.3%) lacked formal access 

to a centralized sewerage system. Although 

previous studies in Iran have emphasized water 

scarcity and domestic water consumption patterns, 

insufficient attention has been paid to the 

behavioral implications of limited access to 

sewerage. In arid urban environments, inadequate 

sewage compromise environmental sustainability 

and reduce public motivation to engage in water 

conservation and wastewater management 

practices. Households that perceive wastewater 

disposal systems as inefficient or inaccessible may 

be less willing to adopt conservation-oriented 

behavior or invest in water-saving technologies. 

This finding underscores the importance of 

integrating behavioral interventions with 

infrastructural development in water-scarce areas. 

The participants in the present study 

demonstrated a moderate level of knowledge 

regarding wastewater management. Similar to 

previous studies conducted in water-scarce settings 
10, most participants were aware of the 

environmental and health consequences of 

improper wastewater disposal. However, important 

gaps have been identified in practical conservation 

knowledge and technical concepts related to water 

reuse. In particular, only a minority of participants 

correctly understood the amount of water that 

could be saved by reducing shower duration, and 

their familiarity with the concept of greywater was 

also limited.  

This finding is particularly important because 

greywater generated from kitchens, bathrooms, and 

laundry sources generally contains lower levels of 

contaminants than black water and can therefore be 

reused more safely for non-potable applications, 

such as landscape irrigation 11. Previous research 

has shown that separating greywater from 

traditional sewage systems can substantially reduce 

the financial burden associated with the 

construction and maintenance of centralized 

wastewater infrastructure 11. Therefore, increasing 

public awareness of greywater reuse may represent 

a practical and cost-effective strategy for reducing 

household water demand in arid urban 

environments such as Yazd. 

Despite moderate knowledge levels, self-

reported wastewater management behaviors 

remained suboptimal. The use of water-saving 

devices, such as low-flow showerheads and dual-

flush toilets, was particularly limited, with only 

23% of participants reporting the adoption of these 

technologies. In addition, water reuse practices 

were infrequently reported. These findings are 

consistent with evidence from other water-scarce 

regions. For example, subsidy programs 

implemented in Saudi Arabia significantly 

increased the adoption of water-efficient fixtures 

and contributed to substantial reductions in 

domestic water consumption 12. Similarly, a life-

cycle assessment study conducted in Brazil 

demonstrated that water-efficient faucets reduced 

household water use considerably; however, the 

high initial installation costs limited widespread 

adoption in the absence of governmental support 
13. Comparable results were also observed in the 

United States, where incentive programs 

implemented by the Miami-Dade Water and Sewer 

Department encouraged households to install high-

efficiency water fixtures and achieved substantial 

annual water savings 14. 

The findings of the present study strongly 

support these earlier observations. More than 60% 

of the participants identified the high cost of water-

saving equipment as a major barrier to adopting 
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conservation technologies. This consistency across 

different geographical and climatic contexts 

suggests that financial barriers represent a common 

obstacle to household-level water conservation 

behaviors. Consequently, subsidy programs and 

financial incentives may constitute transferable and 

effective policy interventions for improving 

domestic water efficiency in water-scarce regions. 

Another important finding was the strong 

negative relationship between perceived barriers 

and wastewater management behavior. Perceived 

barriers showed a significant inverse correlation 

with self-reported behaviors (r = −0.625, p < 

0.001), while knowledge showed no statistically 

significant association with behavior (r = 0.021, p 

= 0.647). This suggests that increasing awareness 

alone may not be sufficient to improve household 

wastewater management practices. In practical 

terms, households may possess adequate 

environmental awareness but may still be unable or 

unwilling to adopt water-saving practices because 

of limited infrastructure, low water pressure, or 

financial constraints. 

The present study also has important 

implications for achieving Sustainable 

Development Goal (SDG) 6, particularly in arid 

urban regions. The findings are relevant to SDG 

6.1 through the promotion of household water 

conservation behaviors that may reduce pressure 

on freshwater resources. They are also directly 

related to SDG 6.2, as the lack of sewerage access 

among a substantial proportion of households 

highlights a sanitation gap requiring infrastructural 

investment. Furthermore, the findings indirectly 

contribute to SDG 6.3 because improper disposal 

of food waste, oils, detergents, and household 

chemicals into sewage systems may increase 

pollutant loads entering wastewater streams. 

Although the present study did not directly 

measure wastewater quality parameters such as 

BOD, COD, nutrients, or emerging contaminants, 

the identified behavioral patterns may still 

influence wastewater quantity and pollution 

generation at the household level. 

From a policy perspective, the findings suggest 

that effective wastewater management strategies in 

water-scarce cities should combine infrastructural 

improvements with behavioral interventions. 

Expanding sewerage network coverage, improving 

water pressure in residential areas, and providing 

financial subsidies for water-efficient technologies 

may help reduce the structural barriers to 

conservation behavior. In addition, educational 

campaigns should focus more specifically on 

practical wastewater management concepts, 

particularly greywater reuse and household 

pollution prevention practices rather than relying 

solely on general environmental awareness 

messages. 

Several limitations should be considered when 

interpreting the findings of this study First, the 

cross-sectional design limits the ability to establish 

causal relationships between the variables. Second, 

all behaviors were self-reported and may therefore 

have been influenced by social desirability bias. 

Third, this study focused exclusively on women, 

and the behaviors of other family members were 

not evaluated. Fourth, this study did not include 

direct measurements of wastewater quality 

characteristics or laboratory analyses of the 

effluent samples. Therefore, the findings should be 

interpreted as behavioral and perceptual 

determinants potentially related to wastewater 

quantity and pollution generation, rather than 

direct assessments of wastewater quality. Future 

studies should combine behavioral assessments 

with physicochemical analyses of household 

wastewater to better evaluate the relationship 

between domestic practices and the actual 

characteristics of wastewater. Finally, the 

generalizability of the findings may be limited to 

arid and water-scarce urban settings in Iran. 

Conclusion 

This study demonstrated that perceived 

structural barriers, particularly high equipment 

costs, inadequate infrastructure, and low water 

pressure, were more strongly associated with 

household wastewater management behavior than 

knowledge alone. Although participants generally 

exhibited moderate awareness of the 

environmental and health aspects of wastewater 
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management, this knowledge did not necessarily 

translate into effective conservation behaviors.  

The findings highlight the need for integrated 

policy approaches that combine infrastructure 

improvements, financial support mechanisms, and 

targeted educational interventions. Expanding 

sewerage coverage, improving access to water-

efficient technologies through subsidy programs, 

and increasing public awareness of greywater reuse 

and pollution prevention may collectively improve 

household wastewater management practices in 

arid urban regions. Addressing these structural and 

behavioral barriers is likely to play an important 

role in supporting progress toward SDG 6 and 

improving sustainable urban water management in 

water-scarce environments. 
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