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Abstract:

Water resources and water pollution are both phenomena around the world and two of the
biggest challenges that humanity is facing today, and non-conventional water sources aim
to reduce the gap between them. The narrative of reusing water for production purposes.
Food is sometimes thought of as one of reason versus emotion, which may not reflect the
complexity of the issue at hand, including legitimate fear of risks, widespread regulations,
and the internal reactions of farmers and the public. . Lack of water and deterioration of
the quality of water resources require the adoption of modern water resources
management policies. This management must be flexible to continuously cope with
changes in the availability and demand for water resources. Such a comprehensive
approach requires management of water supply and demand. Recycled water is becoming
increasingly relevant. For the review of this article, a total of 17 analysis tools from
quantitative, qualitative and mixed methods were used in the reviewed articles. Qualitative
analysis method was used in 86 articles, while 67 articles used quantitative tools and 19
articles used mixed tools. Regarding internal classification analysis, the most popular
qualitative tools were questionnaires and literature review (76.7%), while soil analysis and
water monitoring were the most popular tools from a quantitative perspective (82.1%). The
use of hybrid tools was less important and was the most popular cost-benefit analysis tool.

By analyzing the recent reviewed literature (2007-2023) from a holistic approach
(geographical and social issues), this review examines the following: the main
characteristics of the reviewed literature on this topic (geographic contexts, areas
Research, key issues and tools Relevant drivers for effective adaptation of farmers' needs
and public perceptions of water reuse, and current knowledge gaps and future challenges
to be addressed by end-users, managers and authorities.

Keywords: water reuse, food production, social issues, water resource challenges.

Introduction:

Due to the progress of science and technology and the excessive increase in the world's population, the human
need for water is increasing day by day. This vital substance is one of the most essential factors for the development
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of today's societies, and since water resources have been limited due to pollution caused by development and
human activities, mankind has been forced to meet part of its water needs through sewage and sewage. or provide
contaminated and used water. Wastewater treatment, while preserving the environment, makes use of wastewater
and extraction and recycling of used water. lack of water, increase in population, lack of proper use of water
resources, geographical and climatic conditions, low atmospheric discharge, inadequacy of discharge, dry and
desert areas and water pollution by humans and high expenses in using new sources of water for consumption
Among the main causes are the tendency towards treated wastewater. Until now, a significant amount of the
country's water resources have not been used due to their low quality or environmental criteria have not been taken
into account in their use. But it is believed that a part of these sources that have less quality problems or if they
can be ignored in terms of environmental issues, should be included in the development and productivity programs
of water resources. In developing countries, especially countries that are geographically located in arid or semi-
arid areas, cheap and cost-effective systems must be used for the reuse of wastewater so that they can be trusted
as a bhasic solution for creating new resources.

The increasing development of industry and population growth and the industrialization of the world society on
the one hand and the spread of drought resulting from climate change on the other hand are the most important
limiting variables of water resources in order to secure food production in developing countries located in arid and
semi-arid regions. They are counted as. The countries of the Middle East and North Africa are considered the driest
region in the world with one percent of fresh water resources. Considering the lack of fresh water resources in this
region, the use of treated wastewater and the establishment of a relationship between water and food by these
communities can be a realistic solution to reduce the lack of water resources, and until today, the most and most
popular reuse of wastewater in It has been the matter of agricultural irrigation.

Currently, one of the main issues in Iran is the increase in water consumption, the stability of available water
resources, along with drought, which will cause a water crisis in the coming years. The concern of water supply
has become more acute in recent years due to the continuous occurrence of drought. Therefore, in order to reduce
and prevent the water crisis, various solutions have been put on the agenda of planners and officials. Among these
solutions are the construction of dams and reservoirs, reservoirs, optimization of water use, and the use of treated
wastewater. Due to the lack of water resources in many regions of the country and the increase in the volume of
urban sewage, their reuse is inevitable. The effect of wastewater on agricultural products is of interest in terms of
product quantity and product quality. The use of wastewater in agriculture has many advantages, which can reduce
the pressure on water sources, reduce the cost of agricultural water, reduce the cost of agricultural fertilizer,
increase agricultural products, provide low-consumption and high-consumption food elements for plant growth,
reduce the pollution burden on the environment and access He named water sources with higher quality for
drinking and health purposes. Among the other advantages of reusing wastewater, we can mention the solution of
wastewater disposal problems, the possibility of recovering nutrients in wastewater, and recharging groundwater.
The use of wastewater from urban sewage treatment plants in the agricultural sector may have environmental and
health effects due to the remaining materials in it. For this purpose of work Wastewater collection in agriculture
requires a special management that, while using it optimally, does not have environmental and health hazards in
the soil, plants, and surface and underground water sources due to the presence of pathogenic microorganisms and
chemicals.

Theoretical foundations and research background:

Water scarcity and water pollution are both phenomena all over the world and are one of the biggest challenges
that humanity is facing today, and unconventional water sources aim to reduce the gap between them. Shidai et
al., 2015). Worldwide water consumption continues to grow and it is estimated that by 2030, more than 160% of
the world's total water volume will be needed to meet global water needs. Gosling and Arnell, 2016; Lavernick et
al., 2017; Ajouni et al., 2018). The production of food and agricultural products is the most affected by the lack of
water, because it accounts for 70% of the world's fresh water harvests and more than 90% of consumption. Norton-
Brandau et al., 2013). Several alternative solutions can be implemented to reduce the gap between water demand
and water supply for food use, such as control and reuse of runoff water. Al-Sikh and Mohammad, 2009
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Desalination of brackish/sea water (Auni et al., 2013; Germandi and Minich, 2017), cloud fertilization (Chin et
al., 2017) and wastewater reuse (Van Lier and Huibers, 2010). The UN's 2030 work for sustainable development
is also pushing for the global adoption of desalination and reuse technologies as an essential tool for achieving the
Sustainable Development Goals (SDGSs) to ensure water availability , sustainable resource management and health
for all (SDG 6), there must be integrated management of water resources. In addition, the percentage of untreated
wastewater must be halved by 2030 and a significant global increase in the recycling and safe reuse of treated
wastewater is required (Wenham et al., 2018).Water reuse is an inherent part of the natural water cycle, as
discharge of effluent into water streams and its dilution in the circulating water stream traditionally allows be
indirectly reused downstream for urban, agricultural and industrial purposes (Ortega and Iglesias, 2009),
depending on the type of treatment (primary to advanced) used to obtain it There is recycled water. Rahimi et al.,
2018). By keeping the explanation simple without complex technical terms, primary treatment means a 30-40%
reduction in organic load and pathogenic agents. Secondary treatment shows 59% and tertiary treatment
approximately 99% organic load reduction without any significant pathogens after disinfection. The last two levels
also include disinfection (Meng et al., 2016). According to Batsagarakis et al. (2013), as long as all safety
precautions are taken, primary treatment can be used for controlled irrigation of forest lands and parks. Secondary
treatment is suitable for trees such as olive trees, vineyards, etc. as long as it is not in contact with crops. Finally,
tertiary treatment is suitable for all types of products consumed by humans. Furthermore, two main types of water
reuse for irrigation of food crops can be recognized worldwide: direct and indirect agricultural irrigation. As arule,
direct reuse in food production is the reuse of recycled water directly afterwards.

treatment and with short-term storage for a wide range of irrigation purposes in commercial and individual farms
(De Miguel et al., 2013; De Sanctis et al., 2017). In this case, the quality of irrigation water is determined by the
quality of wastewater treatment plant (WWTP) effluent. et al., Gémar 2018). Therefore, it is easy to achieve the
desired water quality by controlling the effluent quality. Seramkova et al., 2018). Indirect reuse of water in crop
production occurs when treated wastewater is reused for various irrigation purposes mentioned above, but in long-
term, medium-term or seasonal storage in water bodies. The following artificial or natural: surface reservoirs.
underground tables; rivers, lakes and wetlands (Jeong et al., 2016).

Many regions of the world are exploring the reuse of alternative water sources in response to the emerging
challenges of water scarcity. Lazarova and Bahri, 2008; Alisa and Ellsbury, 2017 Current and future water scarcity
(Garcia Rubio and Guardiola, 2012; Mesa Jurado et al., 2012) and increasing pressure on global water resources
(Garcia-Cuerva et al., 2016; Tortajada and Ong, 2016). Since Half of the world's water bodies are seriously
polluted, the treatment and reuse of wastewater improves environmental security by reducing the pollution of
freshwater sources and providing more water for irrigation (Vithanage and Goonetilleke, 2017). The benefits of
wastewater reuse are often cited in the literature (Worlicci et al., 2012; Beneduce et al., 2017). The most important
advantage is that the source of new water supply is available for different purposes and water needs (Garcia and
Pargament, 2015).

Additional benefits include 1) a reliable source of nutrients (especially nitrogen, phosphorus, and potassium) and
organic matter, which helps maintain fertility. fertilization) and soil productivity (Miller, 2006; Parsonzo et al.,
2010; Matiarasu et al., 2016) 2) Less energy use than other water use options (for example, imported water,
desalinated water ) (Adwumi et al., 2010) 3) to prevent the impact of new developments in water supply (for
example, dams) (Ormerod and Scott, 2012 and 4) to reduce the amount of pollutants discharged into the
environment (Mances et al. et al., 2010; Plumley et al., 2012). The authors like Alcén et al. (2010) to classify these
benefits according to the market or non-market benefits of reusing wastewater in the production of food products.
For example, market benefits arise from losses of food crops due to water scarcity and increased reliability of
water supply, while non-market benefits relate to indirect reuse value associated with locally produced food and
non- consumptive values associated with maintaining the status quo. Ecological river basin as well as social side
effects of employment in agriculture. Accordingly, the inclusion of alternative water sources is increasingly part
of a more integrated approach to managing the entire water cycle and a mechanism to support the circular economy
and sustainable development goals. Smith et al., 2018).
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The usual method, especially in suburban areas near large and medium-sized cities in the northwest (Zhang et al.,
2018). In Australia, the use of recycled water is increasing and it currently accounts for 4% of the total
consumption. Turner et al., 2016).

Wastewater reuse in Europe varies somewhat geographically. According to Satvo et al. (2013), in Northern Europe,
wastewater is mainly used for environmental applications (15% of projects) and industry, which constitutes 33%
of projects. However, in Southern Europe, recycled wastewater is mainly reused for irrigation of food crops (44%
of wastewater projects) and urban or environmental purposes (73% of projects).

Applications of wastewater reuse, especially for irrigation of food crops, have been developed in many countries
of the Mediterranean basin. Agrafioti and Diamadopoulos, 2012). In Israel, about 57% of its treated wastewater is
reused and most of it is used in the production of food products. Reygaard et al., 2011) Cyprus has also developed
a water reuse strategy (Panayiotou and Kathijotes, 2013) In Tunisia, about 52% of recycled water is reused. Klis
et al., 2013, while in Spain, about 22% of collected wastewater is reused for agriculture. Navarro, 2018). A report
by Hamilton et al. (2007) showed that about 20 megaha of land worldwide was irrigated with reclaimed wastewater
a decade later. Through a GIS-based analysis, Tebo et al. (2017) estimated that about 6 megaha were controlled
using treated wastewater and about 30 megaha were irrigated with diluted or untreated wastewater. This is
approximately 10% of the world's irrigated surface area and 277 km, and more than 864 km of wastewater is
supplied annually (Ait Mohab et al., 2018).

Although the technical aspects of wastewater reuse and management are often considered a priority. Jafarinejad,
2016, other concerns, such as aspects of regulation and perception, have not been evaluated or considered seriously
enough and have often been ignored. . The aim of this article is to synthesize the current knowledge about the
driving factors affecting water reuse in food production, taking into account the technical and social components
of the last decade. Research materials and methods:

In order to identify relevant literature, we used the following search terms to ensure a complex search string that
focused on a combination of technical and social components related to reclaimed water reuse. The specific
keywords used were as follows

Technical terms: recycling, recla, alternative, non-conventional water sources, reuse of water, wastewater, gray
water, desalination, sea water, purification, environment.

Social terms: perception, attitudes, beliefs, acceptance, resistance, disgust, support, opposition, ice factor,
agreement, influence, benefits, participation, public, farmers, irrigators, beneficiary The field was applied to four
different databases to ensure broad coverage:

ProQuest, Scopus, Web of Science and DOAJ in each database, the search process included the use of the OR
operator for technical terms and the use of the AND operator for social terms. Both operators are fixed as part of
the title of the article.

The articles returned by different databases were reviewed based on the entry criteria at three successive levels:
title, abstract and full text. At each level, the compliance of the content analysis with any one or more criteria was
examined.

Articles that are clearly focused on social attitudes, environmental issues and cases including cross-sectional
analyzes of studies such as geography, agriculture, environmental sciences, economics and sociology have been
prioritized. Relevant data for each study were recorded in one. Despite the importance of treated wastewater
irrigation for farmers' livelihoods, information on the amount of wastewater produced, treated and used on a
national scale is in many cases unavailable, limited or it's old. Qadir et al., 2016). However, some data can be
extracted from recent publications. For example, in the United States, California and Florida use significant
amounts of recycled water for food production. It is estimated that 46% of California's annual recycled water is
reused for food production. In Florida, it is 44% (Brick et al., 2008). Most water reuse projects are located in arid
and semi-arid regions, but wastewater reuse projects are increasingly implemented in humid regions due to rapid
growth and urbanization. Perry and Praskiewicz, 2017). In Asia, where about 32% of wastewater produced is
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treated, Japan has adopted a comprehensive strategy for reuse of treated wastewater, where 7% of wastewater is
reused in agriculture. Funamio et al., 2008). In fact, rather than providing water primarily for food production,
Japan's recycled wastewater is focused on meeting urban water needs. Hara et al., 2016). Singapore relies on
Malaysia for its fresh water supply, although it began to reuse water in the early 1970s. Lefebvre, 2018). In China,
sewage irrigation began in 1957 and is now very common.

Table 1: Acceptance/exclusion criteria used in the search terms process. Source: Adapted from Flavivo et al.

(2017).

Exclude as follows

Indicator

Everything else Everything else 7102 <Reviewed
Y'Y., 2007> >Y>20172007
Everything else

Urban, industrial, environment, countries/regions
landscaping only

Global, focused on English water stressed

peer review Year

geographical location
Text language

Final consumption of
water

little (technical) Irrigation,  production quality ~ food Method Featured topics
Only agricultural values, products,
chemical parameters, modeling mixed

Perception, ice factor,  risks,

effects, regulations

Table 2: Selected articles from database search analysis

92
26

125

186 -77 208 392 638 774 Web of Sci. Scopus ProQuest
102 9 216 334 426 597 DOAJ

12 11 23 45 53 108

43 97 64 104 148 246

343 511 875 1265 1725

Primary search Criterion 1: Articles and reviews Criterion 2: Selection of research categories Title analysis of
repeated articles Abstract analysis Full text analysis of the database Spreadsheet (e.g. author, research area, article
title, year of publication, journal name, region or case study) along with the main topics addressed by each article
(e.g. keywords, tools, research questions and main results). Relevant data were summarized and linear regression
was performed to reflect the nature of research in the literature (major disciplines, geographies, topics, tools,
approaches) and to determine recent trends in research on the topic (key questions, challenges) during Course was
used. The last decade lacks a minimal reference to social issues (ie articles focused on sewage infrastructure,
technical innovation). When completing the final level of the review process, 217 articles were included for full-
text analysis, of which 521 articles were selected for in-depth analysis of the main driving factors of reuse of
recycled water in food production from the combination of technical and social components. Became research
findings:

An initial database search of 1,752 documents, including duplicates (Table 2). For the purpose of this study, only
records of periodicals (articles and advanced articles) were included in the systematic review. Therefore, books
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and book chapters, article articles, doctoral theses, research project reports, or industrial and government
documents were excluded from the systematic review, although they were used for topic review that helped
identify key terms. did After screening the reviewed articles, the number of suitable articles was reduced to 1256
articles (73.3% of the initial amount). From there, selecting the research category applied to each database enabled
us to prioritize 875 articles (82.9% of Web of Sci. and Scopus articles). Reviewing the title analysis led to the
exclusion of 463 articles for various reasons. A) The articles were not related to agricultural and irrigation systems
(i.e. off-topic articles), B) Articles that were clearly focused on technical aspects (such as simulation-optimization
models, chemical substances) . methods, health goals). In addition, a cross-matching of the title analysis results
from each database was performed to remove duplicates. A total of 412 articles were transferred to the abstract
analysis level. During the study of abstracts, 69 articles were excluded.

analyze :
Distribution of reviewed articles by year

There is a clear increase in the annual number of articles that cover the main technical and social drivers of reuse
of recycled water in food production. Photo 1). Based on data analysis, 41.6% of all articles were published in the
last three years, while 14.4% of all articles were published in one year (2010). The high productivity of reviewed
articles published in 2010 can be explained by the several droughts that affected most European countries during
2005 and 2008, as most of the articles analyzed Mediterranean case studies. they did The value of the coefficient
of determination (R2)) indicates a positive but not significant correlation between the years under study (2007-
2017) and the annual number of articles related to the subject. Nevertheless, this percentage may be too high a
proportion of changes to predict in a field such as social sciences.

Research areas and geographical context

Analyzing the profile of the researcher is the first attempt to know the type of research that will be conducted and
the approach (technical and social or only social) that will be prioritized. The main areas of research have been
identified from the affiliation of the first author (Figure 2). Note that in some articles, the authors do not have the
same research area. If not, they will acquire new knowledge from other disciplines (e.g. environmental sciences
combined with studies in human society, Wester et al., 2015, agricultural sciences in collaboration with biological
and chemical sciences, Michailidis et al., 2015; or engineering and technology, including management and
planning issues, Miller-Roby et al., 2017). The analysis shows that the research fields of agricultural science and
technology constitute 43.2% of the reviewed articles. The fields of social research (economics, management and
planning, studies in human society and policymaking and political science) provide 34.4% of the articles in the
database. Of the 125 articles reviewed, 55.2% are European case studies, while 11 articles (8.8%) do not specify
any geographic context (e.g., Advanced Reviews, 2017, Jaramillo and Restrepo) or their research on Focused on
A

y=1.2x - 2403
R?=0,5068

10 4 - Papers per year

10 Lineal (Papers per year)

0
2006 2008 2010 2012 2014 2016 2018

Figure 1: Distribution of reviewed articles per year
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a) Research areas

= N* of papers

Figure 2. Research areas and geographical context of reviewed articles

on a global scale (e.g. frequently treated sewage fissures, Fatta-Kassinos et al., 2011). At the European level,
research is clearly focused on Mediterranean countries such as Spain, Greece, Italy, Great Britain and Portugal.
Interest in these countries is not accidental. According to the report of the World Resources Institute and the Water
Risk Atlas tool, these areas will face moderate to high physical risk quantity and high physical risk quality. In
addition, the predicted change in water stress shows how climate change is expected to affect the water reuse ratio.

Keywords and research topics

A total of 32 keywords were identified in the reviewed articles in the period 2007-2017 (Figure 3). For this analysis,
keywords related to geographical locations, agronomic parameters, or physiological and structural properties have
been removed. Keywords can be classified into five categories: topic (irrigation, agriculture), norm (regulations,
laws), risks (environmental effects, health risks, climate change), social (perception, ice factor, disgust, etc.), and
concepts (recycled sewage, recycled water, desalinated water, etc.). Concepts category included 58.5% of
keywords, followed by social category (16.2%), the most popular keywords were recycled water and
irrigation/agriculture. Many publications include the benefits of non-conventional water sources in the introduction
section (as a way to deal with risks). Although no specific keywords are included as references (e.g. Hernandez et
al., 2010). In addition, although a significant number of articles analyze the relevance of the yuck factor, most of
them have not included this issue in the list of keywords (Petosi et al., 2015; Shidaei et al., 2015).

a) Keywords
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Figure 3 Key words and main research topics that have been investigated by recent studies (2007-2017)
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Articles may simultaneously focus on more than one research topic (e.g. farmers' preferences and public
perception, Starkel et al., 2015; Maila et al., 2017 or impact monitoring and cost- benefit analysis, Pedero et al.,
2010; Melgarjo et al., 2016).

By analyzing the goals of the articles, we have been able to create 10 research areas. The top 5 researched topics
are: 1) "public perceptions" (23.2%), 2) "monitoring the effects of water on product performance” (19.2%), 3)
"state of the art" (13.6%), 4) "treatments innovative". " (12.8%), and 5) "Farmers' preferences for reuse and
payment for" (10.4%). Social terms (state of the art, legal/legislative framework, cost-benefit analysis, public
perception, farmers' preferences and governance factors ) were created in 75 articles (60% of the total), while the
technical terms (innovative treatment, long-term benefits and effects) and monitoring effects on product
performance were included in 50 articles (40%) in only 2 of 11 years In the analyzed years (2014 and 2017), the
number of articles related to social issues was less than 50% of the total production (for example, Tram et al.,
2014; Beqapour et al., 2016). On the contrary, in 2008 and 2015, articles There were more that focused on social
terms (Mesalaptosi et al., 2015). The distribution of reviewed articles by year allows us to determine how each
research topic has evolved over time. Regardless of the state of the art (since it involves the analysis of various
research topics), in 2007 public perception (Mengaki et al., 2007) and regulatory effects (Kandela et al., 2007)
focused the researcher's interests. In 2008, governance factors (Nancaro et al., 2008), legislation (Iglesias and
Ortega, 2008) and innovative treatment (Illueca-Mufioz et al., 2008) joined the discussion of scientific production.
One vyear later, more attention was paid to the perceptual issues of farmers. Russell and Lux, 2009) and people
(Dolnikar and Shaffer, 2009) in 2010. In 2010, the long-term benefits (Leung, 2010) and impact (Munoz et al.,
2010) of using recycled water were added to the primary research areas, one year later. Cost-benefit analysis was
included in the analysis of non-conventional water resources. Molinos-Senant et al., 2011) and more attention to
regulatory effects (Murugan-Coronado et al., 2011) in 2012, studies focused on farmers' preferences and public
perception. Kemp et al., 2012) risk assessment (Cirelli et al., 2012) was carried out and a year later, new studies
on cost- benefit analysis (Alcon et al., 2013) and regulatory effects (Pederro et al., 2013) were conducted.
Innovative treatment (Ortega-Rieg et al., 2014) and regulatory effects (Contreras et al., 2014) Marceau et al., 2015;
Saldias et al., 2016) Finally, there was renewed interest in innovative treatment (Licata et al., 2017) and regulatory
effects (Romero-Trigueros et al., 2017) in 2017. It is worth noting that more interest in awareness of public
perception of the use It is worth mentioning about non-conventional water sources instead of asking farmers to use
and pay for the reuse of these purified water sources.

Analysis tools

In total, 17 analysis tools from quantitative, qualitative and combined methods have been used in the reviewed
articles. Figure 4). The qualitative tools of this category include six types of analysis to promote stakeholder
engagement (questionnaires, interviews, focus groups) and provide evidence and data collection strategies
(literature review, SWOT analysis, along with creating a protocol ) Is. The quantitative classification tools include
four types of analyzes focused on field experiments: soil analysis, water monitoring, plant growth measurement,
and chemical modeling. Finally, a mixed-category tool that includes seven types of analysis to compare parameters
(test analysis, indicators), define systematic approaches (cost-benefit analysis, risk assessment, life cycle
assessment) and promote stakeholder participation (decision-system support, agent-based model). 86 papers used
a qualitative analysis method (Hines et al., 2011; Mahesh et al., 2015), while 67 papers used quantitative tools
(Diaz et al., 2013; Maestre-Valero et al., 2016) and 19 papers from used a combination (Virgin et al., 2017). Note
that articles may simultaneously use more than one analysis tool from quantitative, qualitative, and/or mixed
methods (e.g., Freins et al., 2016). Regarding internal classification analysis, the most popular qualitative tools
were questionnaire and literature review (76.7%), while soil analysis and water monitoring were the most popular
tools from a quantitative point of view (82.1%). The use of hybrid tools was less important and the most popular
tool was cost-benefit analysis.

It is time for a literature review to answer this question: What insights have been gained from different technical
and social science approaches to understanding drivers and public responses to water reuse? We structure our
answer to this question around three broad and interrelated strands of thought that have emerged from the literature
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of the past decade: risks, regulations, and the yuck factor.
Risks

The concepts of social structure risk are deeply rooted in the historical, social and cultural context, which are
understood differently by individuals, societies and institutions. Dobbie and Brown, 2014). It is understandable
that both from the point of view of the society (farmers and people) and from the point of view of the organization
(water managers), major concerns about water reuse projects are caused by potential risks, both environmental and
health. Grant et al., 2012).

a) Qualitative tools b) Quantitative tools
903 31 N 29
3 = 30 2%
25
1 B - ! 1s
n 10 6 6
& & el & ® S 5
9 ¥ & T & & s
A A P S : = .=
@-}? d&é@ A Qn“ 4\0 Soil analysis Water monitoring Plant growth Chemical
F e measurements modelling
= N° of papers uN° of papers

¢) Mixed tools
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Figure 4. Analysis tools used in the reviewed articles
Environmental hazards

The presence of nutrients is one of the clearest effects recognized in the literature. Pederov et al., 2010). Although
the nutrients in treated municipal wastewater provide fertilizer value for crop or landscape production, in certain
cases they are more than the plant needs and can cause problems related to excessive vegetative growth, delayed
or uneven maturity, or decrease in quality. Nutrients produced in significant amounts include nitrogen and
phosphorus, sometimes potassium, zinc, boron, and sulfur. Diaz et al., 2013). Changes such as increasing pools of
organic matter, salinity, and the accumulation of pollutants in the soil are other effects that are often reported.
Contreras et al., 2014). Human and animal pathogens, phytopathogens and antibiotic-resistant bacteria and their
genes are important biological pollutants that can be transported by sewage and/or enriched in soil. Bekra Castro
et al., 2015). Wastewater also contains other pollutants such as metals, metalloids, drug residues, organic
compounds, endocrine disrupting compounds and active residues of personal care products. Ghadeer et al., 2010).

In addition, regular reuse of wastewater can change minerals, macronutrients and micronutrients for plant growth,
soil pH, soil buffer capacity and cation exchange capacity. Bano et al., 2011).

Some studies clearly focused on farmers' understanding of environmental risks. For example, Shidaei et al. (2016)
investigated the factors of perceived health and environmental risks of reuse of wastewater in Iran and concluded
that while farmers are concerned about the contribution of wastewater to soil fertility and its reliability as a They
were aware of the water source, they were worried about its negative impact on the environment. Another study
by Mahesh et al. (2015) in an Indian micro-basin where the irrigation water is a mixture of canal water from the
Musa River and groundwater, farmers felt that soil quality had changed over time due to the influence of effluent
irrigation. , according to research studies by Biggs and Jiang (2009). Finally, although most studies are short-term,
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the main effect identified on perceived soil quality was the result of the duration of wastewater reuse. Chen et al.,
2016).

Health risks

Citizens may perceive health risks or suspect that pathogens and chemicals are present in reclaimed water, and
evidence suggests that perceptions of health risks increase when reclaimed water comes into contact with humans.
Kandia et al., 2017). Perception about health risks describes people's mental judgment about health risks or
behaviors and can be caused by factors such as tradition, family pressure, society norms, time pressure and
discomfort. Karg and Drechsel, 2011).

Food safety is a major public concern that attracts the attention of researchers and stakeholders in general. Khan
et al., 2009; Farahat et al., 2017). Contaminated food sources can lead to many serious health problems, such as
depletion of essential nutrients in the body, which weakens the immune system. et al., 2012 Orisakwe). In addition,
various studies have shown that there are high levels of enteric bacteria and viruses in treated wastewater. 2017,
Okoh and Osuolale, which are usually resistant to common wastewater treatment and disinfection processes and
can be released into the environment through sewage effluents. Simmonds et al., 2014). In fact, they exist in
domestic sewage and due to the lack of proper removal in normal sewage and long persistence in the environment,
they can be transferred to the environment. Mozni et al., 2016). According to a recent study conducted in India by
Saldias et al. (2016), when asked directly, about 75% of respondents claimed to be aware of the health risks
associated with wastewater reuse, while about 78% The farmers were told that if the water quality is better, they
will grow other crops. (For example, vegetables for higher income). However, although farmers had years of
experience in using sewage, in some cases they had very little knowledge of the health risks involved. This can be
explained by the fact that farmers do not consume what they produce or because they do not receive feedback on
the risks perceived by consumers. Kraita et al., 2008). The results also emphasize that the farmers' understanding
of the health and environmental risks of the product is a complex set of factors, including previous knowledge, the
distance from the farm to the sewage plant or canal (proximity) and the direction Market valuation is the most
important factor to understand. Their desire or objection to using sewage (Shidai et al., 2015).

Detergents and disinfectants are resistant and can be spread in the environment through sewage effluents.
Simmonds et al., 2014). In fact, they exist in domestic sewage and due to the lack of proper removal in normal
sewage and long persistence in the environment, they can be transferred to the environment. Mozni et al., 2016).

According to a recent study conducted in India by Saldias et al. (2016), when asked directly, about 75% of
respondents claimed to be aware of the health risks associated with wastewater reuse, while about 78% The farmers
were told that if the water quality is better, they will grow other crops. (For example, vegetables for higher income).
However, although farmers had years of experience in using sewage, in some cases they had very little knowledge
of the health risks involved. This can be explained by the fact that farmers do not consume what they produce or
because they do not receive feedback on the risks perceived by consumers. Kraita et al., 2008). The results also
emphasize that the farmers' understanding of the health and environmental risks of the product is a complex set of
factors, including previous knowledge, the distance from the farm to the sewage plant or canal (proximity) and the
direction Market valuation is the most important factor to understand. Their desire or objection to using sewage
(Shidai et al., 2015).

Redam) and from the organizational point of view (water managers) major concerns about water reuse plans are
caused by potential risks, both environmental and health. Grant et al., 2012).

United Nations (FAOQ) in 1987 (Haines et al., 2011). Recently, the United States Environmental Protection Agency
and the United States Agency for International Development updated the 2010 "Guide to Wastewater Reuse" to
include advances in wastewater treatment technologies, best practices for The participation of communities in the
planning of projects and factors that support safe development. and sustainable water reuse (2017, Jaramillo and
Restrepo). At the European level, Council Directive 60/2000/EC (Water Framework Directive) and Council
Directive 271/91/EEC (Urban Wastewater Treatment Directive) created the basis of national frameworks.
European Commission, 1991). The former implicitly recognizes reuse as a strategy to increase water availability,
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thereby contributing to the good status of water bodies, while the latter considers that "wastewater should be reused
if necessary." Paranikianakis et al., 2015). The European Water Protection Plan (2012) identified water reuse as
an important action that needs the attention of the European Union and a concerted effort is needed to instill
confidence and increase acceptance of water reuse practices. This was even further pursued in the 2015 statement
"Closing the loop - an EU action plan for a circular economy", which identified a set of activities to promote the
reuse of treated wastewater. Recently, in May 2018, a proposal for a Regulation of the European Parliament and
of the Council on Minimum Requirements for Water Reuse (COM) 2018(337) was presented because the reuse of
treated wastewater generally has a lower environmental impact than the transfer of water. or, for example,
desalination and creates a wide range of environmental, economic and social benefits. The wastewater reuse
recommendations developed by these organizations and political frameworks are the background of many legal
guidelines proposed in countries such as the United States, Portugal, Spain, Italy, Cyprus, France, Australia. ,
Israel, Jordan, Kuwait, Oman, Saudi Arabia and China (Angelakis and Gikas, 2014; Virgin et al., 2017). In some
cases, regulations at the regional level have been prioritized over the global framework. For example, the state of
California was a pioneer in water reuse as it had regulations in place since 1918 (California State Board of Health).
At the European level, the Spanish Royal Decree 2007/1620 was a significant step forward in the regulation of
water reuse, as it clarifies both the responsibilities of public authorities and concession holders and end users, as
well as permitted uses. And the quality criteria specify the minimum frequency. Sampling, criteria of analytical
methods and compliance criteria (Iglesias et al., 2010; Molina and Melgarjo, 2016). Mole et al. (2012) and Faul et
al. (2016) analyzed how many water reuse regulations in several EU countries were not developed in line with EU
transversal principles such as the precautionary principle. In another case study, Shidaei et al. (2016) asked farmers
what they knew about the rules and regulations of safe reuse of wastewater in food production, and only half of
them answered positively.

The yuck factor

The standard explanation for public resistance to water reuse projects is the "yuck factor," or feelings of dread and
disgust associated with drinking or buying food products produced with wastewater. The yuck factor is also defined
as a "psychological disgust”, "disgust” or "deep discomfort”. Marx et al., 2008). It is associated with "affect
initiative", which believes that people's willingness to accept a certain risk is determined by an emotional response
(affect), which precedes the cognitive evaluation of information. Fife-Shaw et al., 2008). Contrary to these
explanations, which focus on psychological aversion, authors like Ormerod and Scott (2012) argue that the yuck
factor is based on social and cultural perceptions of risk. According to this, the opinion affects the intention to

accept, and the intention affects the behavior - ethics. Regulations and regulations

Risks based on water and soil quality standards for irrigation water reuse is a relatively broad topic that includes
extensive guidelines and regulations that vary in their specificity for specific end uses of water. Most articles on
wastewater reuse regulations are based on the World Health Organization (WHO) document "Effluent Reuse:
Wastewater Treatment Methods and Health Protection Measures" (1973) with the aim of protecting public health
and promoting rational reuse. of wastewater and disposal in agriculture (Mara and Kramer, 2008). Another paper
established guidelines for wastewater quality for agricultural reuse published by the Food and Drug
Administration.

Implementation of Water Reuse Schemes A growing body of social research seeks to understand why farmers
(and, more interestingly, the general public) support or reject the reuse of reclaimed water. and what challenges
should be addressed to ensure mutual understanding

Farmers' freedom of action

Farmers are ultimately the final consumers of recycled water and their decision to irrigate or not to irrigate with
alternative water can disrupt any water reuse project.

In addition, a special panel of experts sharing their experiences of the irrigation process will provide suggestions
that could influence future reuse projects in the surrounding area. Maila et al., 2016). Majid et al. (2010) referring
to how farmers express two opposing views on the quality of wastewater: disgust in the family and social sphere,
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which is valuable in the economic sphere and food production. Although many farmers recognized the fertility
value of sewage, they did not have enough insight into it and applied fertilizers at rates based on the mind's eye.
The main factors identified as important to understand are the quality of the water delivered to the farm (Ortega-
Rieg et al., 2014), the capacity of farmers to manage the risks of food crop production caused by irrigation with
recycled water (Bakopoulou et al., 2010), community concerns in reuse for irrigation (Wester et al., 2015 (Carr et
al., 2011). Mengaki et al. (2007) found that the vast majority of farmers support water reuse as a concept and with
increasing degrees of contact With recycled water, the support for reuse is reduced.

Language is very important when asking about farmers' willingness to use wastewater. For example, while under
treatment means that the described effluent has changed form from its previous (contaminated) state. Recycled
indicates a return to an even earlier and purer source (Mengaki et al. (2009). At this point, it should be noted that
in some articles, the technical usage and common use of specific terms such as recycled wastewater and The results
of their study show how farmers who were willing to use treated wastewater for crop irrigation were described as
"recycled water" instead of "treated wastewater." (2010) conducted in Thessaly region concluded that most farmers
(58%) are willing to pay half of the price of fresh water for the recycled water used for crop irrigation A relatively
high percentage of them (34%) do not pay for recycled water if they have fresh water for irrigation, while a very
low percentage of farmers (8%) pay a little less for recycled water. Therefore, the authors conclude that farmers'
income reduces the likelihood of paying half the price for recycled water when fresh and recycled water are
available.

Since the cost of recycled water is an important factor in encouraging farmers to reuse recycled water and
supporting the adoption of water reuse, most water reuse projects involve direct or indirect subsidies, i.e. suppliers
tend to Offer recycled water at preferential prices. For example, in Spain, government departments can cover a
maximum of about 70% of the operation costs related to the transfer of water from the WWTP to the irrigation of
fields and about 10% of the total cost of installing the irrigation system used. Albana et al., 2010). However,
according to the terms of the WFD, the actual cost of recycled water should be paid by the final consumer, but for
example in regions such as Spain, this is not yet the case.

Public trust

A significant number of surveys have been conducted worldwide to understand how public perception, acceptance,
and opposition interact with promoting organizational water reuse. Petosi et al., 2015). Several studies, clearly
focused on public perception, have evaluated the acceptance levels of recycled/reclaimed wastewater for various
purposes that vary in the extent of human contact. Regardless of the acceptance criterion used, the same pattern
appears: the acceptance of water reuse decreases

increased human contact (Boyer et al., 2012). According to a recent comprehensive review by Fielding et al.
(2018), 80% or more of the participants found it acceptable to use recycled water for public or home garden
irrigation. However, the fact that each reviewed study used different methods to ask people (specific questions,
different concepts) about whether they accept the use of wastewater for irrigation of food crops and landscape
maintenance is not taken into account. It uses Kand, which varies from 40 to 50. % (Browning-Aiken et al., 2011;
2013, Alkan and Buyukkamaci) to 70-90% (Chen et al., 2015). There may be several reasons to explain the lowest
percentage: 1) Many citizens can understand the health hazards or suspect them based on their appearance, color
and smell. 2) The communities were suspicious that the programs were being carried out secretly and their
concerns were being ignored. Beveridge et al., 2017) or 3) water reuse organizations failed to adequately promote
the benefits of their operations. et al., 2008 Mujeriego).

Studies including Badour et al. (2009); Nancarrow et al. (2010); and Adewumi et al. (2014) show that public
acceptance of product reuse is related to attitude, emotions, control over water source, subjective norms (influence
of people around you), knowledge or information about the project, related risks, trust in the implementing
authority, Satisfaction is physical quality, selection, specific use, source(s) of recycled water, cost and water
scarcity. These factors have been investigated individually or in combination in different places where water reuse
projects have been implemented or planned. For example, several modeling-based studies have argued that higher
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levels of trust are associated with lower risk perceptions, which in turn increase the likelihood of adoption. Ross
et al., 2014). "Trust" is linked to the concept of "contagion", which comes from the feeling of "once in touch,
always in touch". Rozin et al., 2015). This emotional reaction means that people cannot separate the end product
of water reuse (clean water) from its polluted source (human waste). Another recent study argues that emotional
reactions to "contagion" determine a "social representation” of water reuse (the way in which it is perceived in the
public sphere) that significantly correlates with perceptions. Scientific and technical are different. Callaghan et al.,
2012). The authors note that individuals may be aware of and influenced by the social representation of water
reuse, even if they do not fully accept this representation themselves. According to this issue and according to
Tram et al. (2014), water reuse experts recognize the positive role that recycled water may have in the water supply
system and believe that risk aversion and management in the reuse of water Recycled water is necessary due to
upstream water quality problems, accidental leaks or incompatibility of uses. Water quality (Dupont, 2013).

Another common assumption collected by Stanks et al. (2006) is that water reuse projects fail because people are
unable to understand expert information about risks and beliefs, therefore, if people are educated were given, they
accepted the changes more easily. The media can provide part of this education (Goodwin et al., 2017). For
example, Dolnikar et al. (2010) investigated the effect of information on the acceptance of recycled and desalinated
water in a study of 1000 Australian subjects and found a positive relationship between the provision of information
and public acceptance of alternative water sources. Horliman et al. (2009) noted that in Mawson Lakes, Australia,
respondents had greater trust in water authorities when they were well informed about recycled water, and
furthermore, respondents reported higher levels of satisfaction. They showed the use of recycled non-potable
water. In another case study from the Jordan Valley, more than 70% of respondents expressed their desire to learn
more about water treatment and reuse. Al-Mashakbah et al., 2013). Many of these studies show how public
acceptance of reuse is more likely when environmental protection and improved water conservation have clear
benefits. and when the awareness of water supply problems in the community is high (Dare and Mohtar, 2018).
Both factors are closely related, and their inclusion is partly because these are the regions of the world where water
reuse is most common.

that regularly experience water shortages - especially in the United States, the states of California, Texas, and
Avrizona. Australia; and Mediterranean countries (Horliman and Dolnikar, 2016). For example, Dolnikar et al.
(2011) concluded that awareness of real water scarcity problems, as well as previous experience with water
restrictions, increases the likelihood of respondents adopting water reuse.

Conclusion:

Ten years ago, Angelakis and Durham (2008) asked whether water reuse for agricultural purposes was one of the
most misunderstood uses of water, just like the human water cycle. The success and failure of water reuse projects
around the world (compared to the drivers of such projects) is shaped by the complex interrelationships between
technical, economic and socio-political factors. Although the successful implementation of innovation and new
technology - primarily focused on ensuring the quality of reused water - has been promoted in the past, this
engineering practice has not always been accompanied by an understanding of the social environment in which
the water reuse project must be implemented. Is. Gu et al., 2015). Furthermore, it should be recognized that many
well-established reuse schemes were implemented before broad public participation became a necessity in water
sector planning and management, and hence they They benefited from it. Based on this, priority was given to
achieving a new water source, while environmental and health risks and regulatory issues were excluded from the
social discussion. Duong and Saffors, 2015). However, for farmers and the public, risks and regulations are key
issues in whether or not water reuse is accepted. A recent study by et al. (2015) Antwi-Agyei shows how farmers
underestimate or overestimate risks depending on how the study is presented. Farmers tended to overestimate the
risks to the extent that they needed help when there was any possibility of benefit to them, for example, by asking
for new investment in innovative water quality equipment or by asking for a reduction in the cost of water reuse.
highlight However, because farmers knew that this practice was not socially acceptable, they took risks when
talking to the government, the media, health officials, or people who they thought could threaten their business.
They take less. Both extremes are supported by the findings of Covelo and Johnson (1987), which means that risks
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are "exaggerated or minimized based on the social, cultural and moral acceptability of the underlying activities"
and from this Based on this general theory that risk perception is formed socially.

Risk perception is clearly related to regulation, an example of which is the conflict between advocates of strict
water quality standards to fully protect public health and advocates of a pragmatic position that recognizes existing
wastewater reuse practices. and promotes the use of non-potable water. less restrictive water quality standards
(Kozwak et al., 2017). Both concepts agree that if water quality problems are to be overcome, it is necessary to
upgrade tertiary treatment plants that consider the needs of farmers and public perception. Deniz et al., 2010).
Moreover, this technological investment should be included in the regulatory framework in line with the
international effort to reduce the discrepancies between the current standards on water quality and the potential
uses of water, which is much requested - especially at the Union level. Europe, to be included. Accordingly,
regulations should be open to public consultation to ensure good governance principles, and they should be tailored
to the context, health risks and cost-effectiveness of each individual country. Ricart et al., 2018). This last point is
particularly relevant with regard to the potential of water reuse, as more compelling legal and financial incentives
may draw attention to technical investment or more social debates. For example, within the framework of the
European Union, the five member states with the highest reuse potential (Italy, Germany, France, Portugal, and
Greece) can reach the same water reuse rate as Spain by 2025 (European Commission, 2016). Also, in Israel, it is
estimated that until 2040, treated wastewater will become the main source of irrigation water. Providing 70% of
the country's total irrigation water consumption with Coppolo et al., 2010). From the literature reviewed, it has
long been recognized that the main challenges to more effective water management are mainly socio-institutional
rather than technical, with institutional fragmentation, limited long-term strategic planning, lack of project
visibility and insufficient community participation.

Bischel et al., 2012). In particular, the perceived benefits of using recycled water may seem distant and abstract to
the individual. Brewer et al., 2015). Benefits such as improved access to water for future generations may not be
worth the short-term health risks. This means that people may be more willing to protect their current health at the
expense of long-term water security, a problem naturally described as a social dilemma. Kemp et al., 2012).

Furthermore, water reuse can potentially be harmed by being associated with "recycling”. Accordingly, while
many recycled products have "higher moral value". This does not necessarily mean a higher economic value
because these products are usually thought to be of lower quality than their non-recycled counterparts. This raises
the hope that recycled water (and potentially also food crops irrigated with recycled water) And be cheaper.
Meehan et al., 2013). This research supports the view that cultural meanings related to water and water use are an
important source for many people's response to recycled water offers. Cognitive factors such as the law of
contagion and the law of similarity may explain many of the cultural perceptions people may have about water
reuse. The first shows that when water is in contact with contaminants, it can be psychologically very difficult for
people to accept that it has been treated.

Second, the "appearance™ of a substance's state or condition is psychologically related to the perception of reality.
Collectively, these factors can create mental barriers to accept reuse water as a pure water source. So why do these
laws affect certain water reuse projects and not others? The main reason is related to value differences. Although
two projects may be technically similar, people may perceive different value depending on the problem the
community needs to solve, the alternatives to solving the problem, and how to communicate this information to
important audiences. Indirect reuse of drinking water is usually a new product or idea for communities. Its value
should be convincing and described in simple and meaningful language. For example, when recycled wastewater
is used directly for supply (eg irrigation purposes) it may be considered a private asset with a market value.
However, if used for environmental purposes (such as enhancing water bodies), the reclaimed effluent is a public
asset that has no market value, but its environmental value (in terms of the ecosystem services it provides) is
difficult to quantify. to be Engel and Shaffer, 2013).

Public opposition to water recycling remains a barrier to its adoption. This general opposition can be explained by
many reasons suggested by the reviewed literature. A study by Marks et al. (2008), based on baseline data on
attitudes towards water recycling and its use in a representative Australian sample of major urban areas, reinforces
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the fact that public acceptance of water recycling does not It can only be achieved by reducing the objective level
of risk (assessed by experts) associated with the required technologies. For example, studies focusing on the
willingness of farmers to pay for the reuse of recycled water or the willingness of consumers to buy food produced
with recycled water show that a large number of farmers and consumers have a positive opinion - Although with
different priorities: water supply, cost and quality for irrigation and health risks and contagion for citizens
(Paranikianakis et al., 2015). However, a recent study conducted by Friens et al. (2016) focused on the opinions
of farmers and consumers regarding water reuse products that were collected in interviews and focus group
meetings in four European water reuse projects. was achieved, which showed how the farmers in the focus group
did not believe that consumers would consider crops irrigated with reused water. As better or more lovely products.
According to them, the reuse of recycled water for food production can only be successful if the quality of the
water, as well as the final product, is guaranteed and certified, and if the change to recycled water is accompanied
by a comprehensive communication plan. To increase public acceptance of recycled water. In addition, the citizens
participating in the focus group meeting believe that a very important precondition for the final success of water
recycling is the good performance of the assurance and certification system. Accordingly, some kind of
identification should be promoted as a way of mutual understanding between producer and consumer. Furthermore,
communication should focus not only on the solution (water reuse), but also on the underlying problem (water
scarcity, water consumption, water pollution) by promoting more active public participation methods. Adapa et
al., 2016).

A key strategy suggested by Bauman and Casperson (1974) and later by Dolnicaro Horliman (2009) is to focus on
making water reuse programs into something that the public enjoys and approves of. do In the words of the authors,
“place reclaimed water in an attractive environment and invite the public to look at it, smell it, picnic around it,
fish in it, and swim in it.” (p. 670). For example, in Italy, in Milan there is a WWTP - the largest plant in the region,
which treats approximately 150 million meters. 3/Sewage Year - Managers promote open days to show the factory
activities to the public and farmers in order to support the adoption of corn, rice, grass and grain cultivation in a
large agricultural area.

Recent findings have shown that, while awareness of the actual occurrence of de facto reuse is generally low, those
who are aware that de facto reuse occurs in their supply area significantly (up to 10 times more) have a high level
of reusability. Adoption for potable reuse scenarios (Raiso et al., 2016). This suggests that instead of awareness of
the "need" of reuse as a solution to water supply issues, awareness of reuse as a "normal” part of the water resource
landscape may be a significant driver of adoption. However, if recycled water is not integrated into the
comprehensive water system, actual reuse will not be useful to improve the understanding of the benefits of
alternative water sources. Just two examples: The city of Los Angeles currently discharges treated sewage into the
ocean at a rate of about 1.5 millimeters. 3) d/ Wornes et al., 2011 and according to the Costa Brava Water
Consortium (Catalonia, Spain), less than 10% of the total volume of WWTP (0.5 mm) 3 and 1) is included in the
water system and 90% of it is rivers and lakes, also in periods of scarcity (Albana et al., 2010). In order to reverse
this situation, new strategies to move from traditional WWTPs to innovative constructed wetlands (CW) have been
promoted in some areas as a cost-effective treatment that can treat a wide range of pollutants. remove them using
a combination of physical, chemical and biological agents. processes (Ayaz et al., 2014; Vimazal and Berzinova,
2015; Machado et al., 2017). Sometimes, this process is favored by a marketing campaign. For example, the
Government of Singapore (through the Public Service Board), in 2000, launched a wastewater recycling
demonstration project in which part of the treated effluent from the Bedok Wastewater Treatment Plant was
diverted to a water treatment plant called the NEWater Plant. became. Khan and Gerard, 2006). The use of
language is not free: the aim of the promoters was to ensure that the project was well received by the public and
that the "new" concept of the origin (waste) of water was secondary.

Implementation of innovative technologies and tools should be focused on this task. For example, by scaling up
and long-term analysis of water, soil and crops or by overcoming risk management. Without knowing the risk and
analyzing the relationship between risk and cost, it will be very difficult to promote behavior change towards safe
and feasible water reuse methods. Furthermore, to reduce health risks, interventions and regulatory frameworks
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are likely to be successful if they are implemented in a participatory manner that involves the government, at-risk
social groups, and other key stakeholders. Based on this, the reorientation of water governance towards integrated
water management is needed. Furthermore, often in consultation with stakeholders, water reuse is excluded from
integrated water management scenarios, often without considering the potential of water reuse as an alternative.
The challenge for water reuse professionals here is to educate and reorient their institutions to adopt more
conscious and sustainable practices by bridging the harsh but artificial divisions of water supply and wastewater.

Case studies drawn from the literature show how the best way to convince people about this important issue is to
build and operate demonstration sites several years before full implementation and invite people to visit them to
reduce fear. Is. As citizens become more familiar with the technology and have a general understanding of the
benefits associated with increased water reuse, officials, planners, and managers may face less opposition to
additional uses and through widespread implementation of cost-effective water reuse programs. Achieve more
efficiency in water consumption. Direct site visits to sewage treatment plants and seeing the effluents of such
facilities can have a significant effect on increasing public acceptance because studies have shown that although
people accept experts' opinions about the quality of treated sewage, they mostly They rely on their personal
perceptions of sewage. Effluent (often based on turbidity and suspended particles). The challenge is to identify
public knowledge and perceptions and systematically address concerns through a framework of educational, policy
and management strategies. To address this gap between technical and social drivers of water reuse, it is essential
that engineers and social scientists work together. Engineers can provide the best, safest and least-consumption
solutions to increase water resources. While social scientists can facilitate a better understanding of the reasons for
public opposition to the reuse of water from alternative sources. Social scientists can also suggest ways that public
policy makers can increase the acceptance of alternative water sources and find solutions that are most acceptable
to society. Finally, managers can benefit from this social-technical approach to promote holistic water management
between urban water reuse and food production.

The lack of water and the deterioration of the quality of water resources require the adoption of modern water
resources management policies. This management should be flexible in order to continuously deal with changes
in availability and demand for water resources. Such a comprehensive approach requires management of water
supply and demand. Recycled water is becoming increasingly relevant to achieve the drivers of water reuse (risks,
regulations and the yuck factor). A comprehensive approach between farmers and people is needed.
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