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Summary 
 
This report provides a summary of a study commissioned by the Drinking Water Inspectorate to 
understand public attitudes and public acceptability towards water recycling (water reuse) as a 
source of drinking water. The study had the following objectives: 
 

1. Develop a literature review summary of current published social science studies on public 
acceptance of water recycling. 

2. Undertake a social science study of public perceptions of water recycling for both indirect 
and direct concepts. 

3. Determine the influence of public acceptability of water recycling if environmental buffers 
or engineered storage are in place. 

4. Determine the influence of terminology on public acceptability of water recycling. 
5. Establish if demographic or social factors have on impact on the public perception of water 

recycling. 
6. Establish the impact of information and education with respect to public acceptability of 

water recycling. Assessing the journey from uninformed to informed. 
7. Provide a final report including recommendations and strategies to inform the public on 

water recycling; present models and approaches to engage the public and media. 
 
Through a literature review and mixed-methods social research, this study addresses these 
objectives and summarises the status of public perceptions of water recycling in the UK. Drawing 
from the literature and empirical research, the report makes recommendations for engaging with 
the public and the media on water recycling schemes. 
 
An online survey and in-depth, online interviews were undertaken between July and September 
2022. The online survey had 1,618 respondents with demographic representation broadly 
consistent with the UK adult population. Survey respondents were randomly allocated to groups 
so that the impact of two manipulated variables (relating to water recycling scheme design and to 
terminology) could be investigated. Overall, the survey showed that there was a relatively high 
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level of support (79% agreement) for the utilisation of water recycling to supplement drinking water 
supplies. The survey results also showed that terminology has a stronger influence on levels of 
support for water recycling than scheme configuration (e.g. the presence of environmental 
buffers). 
 
Follow-up, in-depth interviews were undertaken with a small selection of survey respondents (n 
= 15) to further investigate perceptions of water recycling and to contextualise the survey results. 
Interview results highlighted how individuals could change their views about water recycling after 
considering additional information. Simple diagrams were used in the study, and these were found 
to be useful communication mechanisms, and potentially impactful when respondents were re-
evaluating their initial views.  
 
The findings underpin several recommendations for informing the public and other stakeholders 
about water recycling to augment drinking water supplies. Similar recommendations can be found 
in customer research undertaken by water companies in the UK as well as in guidelines produced 
in other countries. In summary, the success of water recycling schemes is partially dependent on 
public confidence and trust, and this can be supported with clear communication and 
transparency. From the results of this research, we make the following recommendations: 
 

• Simple diagrams (either static or animated in short videos) accompanied by simple 
explanations should be used to help communicate the concept of water recycling for 
drinking water production.  

• Communications should highlight current drinking water standards and monitoring 
methods, and be as transparent as possible about any existing water quality data from 
water recycling schemes (e.g. from demonstration sites and trials). 

• Consistency of language is recommended, along with accurate and neutral terminology 
(e.g. ‘advanced water purification’) that avoids unnecessarily emphasising a link with 
wastewater or sewage.  

• Develop common guidelines to support joined-up messaging and approaches between 
government, regulators and water companies.  

• Communications should situate water recycling within a range of diverse solutions that aim 
to increase the resilience of water resources.  

• Engage directly with a wider set of potentially influential stakeholders – strategies in other 
countries include: commissioning panels of independent experts (e.g. academics) to 
review proposals and trials; involving celebrities or politicians in proposed schemes; asking 
local food and beverage businesses to use recycled water in promotional products (e.g. 
brewing beer with recycled water); and outreach to schools.  

• Develop a strategy for media engagement – strategies in this vein include: leading the 
conversation; building positive relationships with journalists; developing clear and 
consistent narratives that promote key messages; and evaluating of media performance 
and audience responses to media stories to inform institutional learning.  
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1 Introduction 
 

1.1 Aims of the study 
 
This report provides a summary of a social science study commissioned by the Drinking Water 
Inspectorate to understand public attitude and public acceptability towards water recycling (water 
reuse) as a source of drinking water. The study had the following objectives: 
 

1. Develop a literature review summary of current published social science studies on public 
acceptance of water recycling. 

2. Undertake a social science study of public perceptions of water recycling for both indirect 
and direct concepts. 

3. Determine the influence of public acceptability of water recycling if environmental buffers 
or engineered storage are in place. 

4. Determine the influence of terminology on public acceptability of water recycling. 
5. Establish if demographic or social factors have on impact on the public perception of water 

recycling. 
6. Establish the impact of information and education with respect to public acceptability of 

water recycling. Assessing the journey from uninformed to informed. 
7. Provide a final report including recommendations and strategies to inform the public on 

water recycling; present models and approaches to engage the public and media. 
 
Through a literature review and mixed-methods social research, this study summarises the status 
of public perceptions of water recycling in the UK. Drawing from the literature and empirical 
research, this report makes recommendations for engaging with the public on water recycling, 
both conceptually and for proposed schemes being put forward by water companies through the 
water resource management planning process.  
 
In this report, we use the term ‘perceptions’ of water recycling to refer to a range of measurements 
of public views elicited through empirical research. We note the conceptual complexity behind 
this terminology, which might, at a pragmatic level simply refer to information obtained from a 
public opinion survey but which can also encompass dimensions of people’s beliefs, knowledge, 
understanding (or misunderstanding), discernment, or views which can change over time and 
depend on context (Dowler et al. 2006). In this report, ‘perceptions’ is used to collectively 
represent the range of variables measured in research that include (but are not limited to) support 
or opposition toward water recycling schemes, willingness to use recycled water, the likelihood of 
use, happiness to use, feeling comfortable to use, positive attitudes, and satisfaction (Fielding et 
al. 2018). In this report, we refer generally to water recycling for drinking but also use ‘potable 
water reuse’ and ‘potable reuse’ as synonyms. 
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1.2 Context – UK water resource management 
 
Climate and water resource projections for the UK set out the strong possibility of water resource 
deficits for public water supplies. Alongside changes to the climate like wetter winters, drier 
summers and increased risk of heat waves (Met Office 2022), current water resource provisions 
will be squeezed by factors such as population growth and deteriorating environmental water 
quality. As such, within the medium-term planning horizon (e.g. by 2050), many water supply 
catchments across the UK will need to manage water deficits as well as competing demands for 
water between public supply, industry, agriculture and the environment. Alongside the challenges 
brought about by climate change and population growth, there are heightening public 
expectations for water companies to go further in terms of reducing environmental and social 
impacts associated with the water sector (Ofwat 2021).  
 
As part of water resource management planning and guided by the aim of building resilience into 
the water supply, there are opportunities to recover and reuse more water from wastewater 
treatment such that it can augment the public water supply and complement other water resource 
management interventions (such as demand management). Current water resource management 
plans for English and Welsh water companies (WRMP19) and developing plans for WRMP24 
(including the strategic resource options being assessed by the Regulators’ Alliance for 
Progressing Infrastructure Development, RAPID) consider water reuse options. In the drier areas 
of the east and south-east of England in particular, there is potential for several schemes to be 
developed; for example, the emerging regional plan for the south-eastern water resource region 
identifies five possible water reuse schemes in the 2025-2040 planning period, with more 
schemes by 2060 (WRSE 2022).  
 

1.3 Background – potable reuse 
 
The practicalities of engineering solutions for recovering and reusing water from wastewater to 
supplement the public water supply are demonstrated by operational water reuse schemes across 
the globe including the often-cited cases in Singapore, Windhoek, and several locations in the 
USA and Australia (see Jeffrey et al., 2022 for a more complete list of schemes). This research 
is framed by the potential applicability of global research on public perceptions of water recycling 
to a UK context, where potable reuse schemes are uncommon. Indeed, only one instance in 
Langford, Essex (implemented in 2002) can be described as a planned potable reuse scheme, 
although other non-potable reuse schemes have been implemented. 
 
The design configuration for recovering and reusing the water can be classified in several ways 
including indirect or direct reuse and unplanned (de facto) or planned. Indirect reuse includes an 
environmental buffer that the treated wastewater is discharged into before being extracted and 
treated as part of the drinking water supply. The buffer can be a river, lake, reservoir or aquifer 
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(Khan 2013). It is not uncommon in the UK for unplanned indirect reuse to occur, where for 
example, there are wastewater treatment works discharging into a river some way upstream of 
an abstraction for a water treatment works and, during periods of low environmental flow the 
abstractions can thereby be largely comprised of treated wastewater (Jeffrey et al. 2014). Planned 
indirect reuse is the intentional manipulation of the discharge location (and quantity and quality) 
so that the water can be recovered for reuse and the scheme design might involve constructing 
a pipeline to transfer treated wastewater further up river so it can be abstracted (noting that aquifer 
and reservoir storage are also common features of planned reuse schemes). Direct reuse implies 
that recovered water goes ‘directly’ back into the drinking water supply (often also blended with 
another source water or partially treated water), sometimes via engineered storage, although 
there can be a fine line between definitions of direct and indirect reuse, particularly depending on 
the degree of dilution (Jeffrey et al. 2014). Engineered storage might comprise above-ground 
tanks, covered and lined surface storage pits, enclosed subsurface storage reservoirs, 
engineered aquifers, and large diameter subsurface pipelines to balance quantity (and quality, 
although unlikely to be significant with advanced treatment) and provide some time to detect and 
respond to process deficiencies (Khan 2013). 
 
Whilst technically achievable, the social acceptability of water reuse requires further scrutiny, 
acknowledging that technical and social aspects are intertwined. One technical (and regulatory) 
challenge is keeping pace with contaminants of emerging concern in wastewater, such as 
microplastics, pharmaceutical residues, and viruses. As industrial processes evolve, new 
chemicals are developed and discharged into the wastewater system. Moreover, excretion of 
recreational or prescribed drugs, hormones, and the emergence of new viral strains (including 
SARS-CoV-2) are all risks that require continual monitoring and mitigation (Khan 2013; 
Tchobanoglous and Vartanian 2015; Bogler et al. 2020). Many of these contaminants and viruses 
are present in the water cycle, however, planned water reuse has the potential to increase risk 
due to higher concentrations in untreated wastewater. However, quantitative risk assessments 
suggest the risk imposed by water reuse is very small compared with de facto (unplanned) reuse, 
the latter being subject to less regulatory scrutiny (Jeffrey et al. 2022). Other technical challenges 
for water reuse relate to the energy intensity of advanced water treatment processes such as 
reverse osmosis (RO), waste management, ensuring reliable online monitoring, and ensuring 
sufficient management and technical checks to monitor process failure risks (Jeffrey et al. 2022).  
 

1.4 Social acceptability 
 
The public is rightfully concerned about the quality and safety of the water they receive, as well 
as broader debates around emerging contaminants and diseases, energy efficiency, and natural 
resource management. Moreover, the promotion of water reuse prompts questions about water 
resource planning. The public may want to know why an additional water resource is justified, 
what it will cost, whether the supply-demand imbalance can be narrowed through other means 
(e.g. demand management, desalination, or adding more reservoirs), and whether water service 
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providers are doing all they can to maximise the efficiency of current water supply systems. Water 
reuse may not initially be the public’s favoured method for increasing water supply, as López-
Ruiz et al., (2021) found in a Spanish study, rainwater harvesting or desalination might be 
preferred. In the UK (and elsewhere – see Hartley, Tortajada and Biswas, 2019), awareness of 
high levels of leakage in some water supply zones and generally low levels of trust in water 
companies can foster scepticism and thus compromise public support for new water resources 
more generally (Ipsos Mori 2018).  
 
There is now a sizeable legacy of research that has engaged with the challenge of understanding 
the factors that underpin public acceptance of water reuse for public water supplies. Among 
others, Dolnicar, Hurlimann and Grün (2011), Ross, Fielding and Louis (2014), Fielding, Dolnicar 
and Schultz (2018), and Smith et al. (2018) have provided comprehensive lists of factors found 
to interact with public acceptance (noting that the strength and direction of these interactions tend 
to vary across studies). These include: trust in the authorities associated with recycled water; 
knowledge of treatment technologies; risk perceptions and health concerns; perceptions of water 
quality; social identity; social norms; emotional responses; price; perceived fairness of 
procedures; perceived benefits; perceived severity of water scarcity; the credibility of information; 
age; gender; and level of education.  
 
Research undertaken in the UK shows that there are increasing levels of public support for 
planned reuse. A study undertaken by Aitken et al. (2014) with Thames Water customers found 
the overall level of support for ‘planned reuse’ was 60% and that 67% of the respondents agreed 
that there were potential benefits to planned reuse. More recently, in a UK wide sample 
undertaken by Cranfield University researchers as part of the European NextGen project 
(https://nextgenwater.eu/), it was found that the proportion of respondents who supported or 
strongly supported the use of recycled water for drinking was 67%. Through this research, it was 
found that respondents were more likely to support water reuse for drinking if they had positive 
emotions towards the proposal and if they believed that others would do the same, highlighting 
the importance of social norms.  
 
As outlined in the WHO (2017) guidelines for potable reuse, the success of water reuse schemes 
often depends on gaining public confidence and trust (both in the process but also in the 
organisations and authorities responsible for overseeing the delivery of safe water). To achieve 
this, clear communications are necessary that are transparent about the justification for the 
proposed water resource, the costs and risks involved, and how risks are managed to provide 
safe water. Moreover, there are many potential benefits that water reuse schemes can bring and, 
as such, public views on water resource management should be welcomed to help shape designs 
that can bring multiple benefits. For example, water reuse schemes can improve the natural 
environment by supplementing water tables and river flows, improving the quality of the water 
environment (Purnell et al., 2020), and providing high-quality water to improve the resilience of or 
open up new opportunities for water-dependent industries and business. Business opportunities 
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and stakeholder engagement can complement each other. For example, using recycled water for 
beer brewing is one way of engaging public stakeholders (Antolovich et al. 2017). However, 
characteristics of the media environment mean that it may be difficult to communicate a clear 
message when there are competing news agendas; in particular, those set around long running 
water management issues in the UK (Goodwin et al., 2018a).  
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2 Literature review 
 
Building on the background presented above, this section delivers the results of a structured 
literature review of social science studies on public acceptance of water recycling1; undertaken 
to fulfil the first objective of the study. The emphasis of the review is on applications for drinking 
water supply. In addition, the review covers research on the influence of terminology on public 
acceptability, the influence of demographic factors, and the impact of information and education; 
with the outcomes focused on applicability to the UK. We also build on recently published reviews 
on public responses to water reuse (see Fielding et al., 2018; Smith et al., 2018) and, as such, 
focuses on recent developments in the field (2018-2022 in particular).  
 

2.1 Background – existing review studies 
 
Studies into factors relating to public perceptions of water recycling for potable (and non-potable) 
use started in earnest in the 1970s with research in California (Bruvold 1972). Since then, the 
evolving research base has been periodically revisited, with some prominent reviews including:  

• “Literature review of factors influencing public perceptions of water reuse” (Po et al. 2003) 
• “What affects public acceptance of recycled and desalinated water?“ (Dolnicar et al. 2011) 
• “Public acceptance of recycled water” (Fielding et al. 2018) 
• “Public responses to water reuse – Understanding the evidence” (Smith et al. 2018) 

 
Two recent papers by Fielding et al. (2018) and Smith et al. (2018) were the starting point for this 
review. An overview of the contribution by Fielding et al. (2018) is provided in Table 1 which 
shows the number of significant and non-significant findings, where significant findings were 
studies that found a statistically significant relationship between the proposed antecedent variable 
and acceptance of recycled water. Non-significant findings were studies that tested the 
relationship but did not find a significant association. For demographic variables, there was also 
the possibility of significant findings being two-way; for example, significance in the results for 
both older ages as well as younger ages as a predictor of positive perceptions of water reuse.  
  

 
1We use the term ‘water recycling’ but acknowledge other terms like reuse and reclamation are common elsewhere. 
Moreover, we focus on recycling of municipal wastewater primarily and not the reuse of industrial wastewater or 
greywater applications (although we have captured some literature referring to such applications where there are 
recommendations about public engagement or where papers refer to multiple sources of water). 
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Table 1 Summary of factors relating to public acceptance of recycled water1 (adapted from Fielding et al., 
2018). 

Factors No. of studies 
with significant 
findings 
(positive) 

No. of 
studies with 
insignificant 
findings 

No. of 
studies with 
significant 
findings 
(negative) 

More perceived water scarcity 5 1  

Less personal contact (i.e. non-potable) 43 0 

More positive perceived attributes of recycled water 3 0 

Greater knowledge or experience of recycled water 19 5 

More personal sources of wastewater 1 1 

Less concern about pricing 4 1 

Greater perceived benefits 3 2 

Greater belief in technology and science 6 2 

More treatment of the water 4 0 

More supportive social norms (e.g. a belief that use of 
recycled water is socially approved or common place) 

5 0 

More perceived fairness 4 0 

Less negative emotion (e.g. less disgust) 7 0 

Lower health risk perceptions 9 0 

Lower general risk perceptions 5 0 

Greater trust 6 2 

Age (older compared to younger) 13 31 11 

Gender (males compared to female) 23 31 5 

Education (higher level compared to lower) 27 25 3 

Income (higher compared to lower) 13 17 5 

Ethnicity/Nationality2 4 4  

Religion2 2 3 
 

1Studies include potable and non-potable reuse and outcome variables included support or opposition, willingness 
to use, likelihood of use, happiness to use, feeling comfortable to use, positive attitudes, or satisfaction. 
2The findings for ethnicity/nationality and religion in the table signify where differences were found between groups. 
We do not summarise the details here. 



Ref: DWI 70/2/348. Project Report 
 

 
8 

Information categorisation: 
Confidential – commercial 

 

 
As a general trend, positive perceptions can be anticipated where there is higher perceived water 
scarcity, more knowledge (of recycled water and the processes required to produce it is), 
perceived benefits (including price), belief in the effectiveness of technology (including additional 
treatment of the water) and science, supportive social norms, lower risk perceptions and greater 
trust, and less negative emotions towards the concept or delivered resource (including less 
‘disgust’ or less ‘yuck’). The results for demographic variables are more mixed, with often non-
significant findings or directional findings that vary from case to case. 
 
The review of evidence by Smith et al. (2018) focused more on methods for ‘shifting the dial’ - 
intervening to influence public perceptions. Their review concluded that ‘standard’ public 
engagement activities, such as the simple provision of information, may not (on their own) achieve 
meaningful shifts in public attitudes but, rather, that thinking around public engagement 
approaches needs to be more comprehensive and potentially incorporate a wide range of 
activities that appeal to rational and emotional processes as well as engaging a wide range of 
actors. Moreover, the review by Smith et al. points out that perceptions of recycled water are not 
only shaped by individuals' cognitive and emotional processes (or ‘internal factors’) but also by a 
wide range of contextual factors (or ‘external factors’), concluding that there is scope to develop 
research into understanding how pre-cognitive affective reactions (e.g. the ‘yuck’ factor, related 
to wider cultural stigmas around cleanliness) might be affected by different forms of social 
narrative (e.g. the development of long-term narratives around the benefits of adopting reuse, 
which could potentially build on heightened awareness of de facto reuse and the recognition that 
‘all water is recycled’). 
 
For this study, a literature search was designed to explore developments in the evidence following 
the two reviews published in 2018 (Fielding et al. 2018; Smith et al. 2018), noting that neither of 
these papers cited any articles published after 2017. We conducted the literature searches using 
online academic databases (Scopus and Web of Science), through a review of the references 
used in a selected number of the articles in the final corpus, and by including one pre-identified 
article related to work undertaken by Cranfield University in the UK (Smith et al. 2021). The 
searches were limited to literature published in English. A summary of the search approach is 
shown in Appendix A. The final corpus (n = 66 articles, see Appendix A) was tabulated in Excel 
and the text in the abstracts was coded where it related to (i) ‘factors’ determining or interacting 
with public perception of water recycling, and (ii) ‘means of potentially changing public 
perceptions. The articles were scanned in more detail if the abstract hinted at the main document 
containing more detailed insights. 
 

2.2 Factors affecting public perceptions 
 
This section summarises results from recent literature, in particular concerning updates on the 
factors presented in Table 1. As a general note, in many cases, whist the summarised factors can 
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help predict more positive perceptions, the reverse is also true – that is, a negative perception of 
the factor (whether it be high perceived disgust or lower trust) relates to a more negative overall 
view of water recycling. Moreover, many of the factors are inter-related, or mediating, (e.g. 
benefits and risks, or trust and risks) and some of these conceptual categories are potentially 
overlapping and may be defined in different ways depending on the study (e.g. ‘belief in science 
and technology’ and ‘trust in science’, or perceived health risks and disgust, or ‘environmental 
concern’ and ‘environmental values’). The following sections loosely group factors, however, we 
note that other groupings are possible, and this is simply done as a means of summarising 
associated ideas and findings. 
 
2.2.1 Problem perception 
A stronger perception of a problem that needs to be addressed (typically describing water scarcity 
but also wider environmental challenges such as climate change) is, in most cases, predictive of 
support for water reuse. In this review, awareness or experience of water shortages influenced 
support in several studies (Scruggs et al. 2020; Distler et al. 2021; Vila-Tojo et al. 2022). In one 
study (Ellis et al. 2022), people who had experienced frequent droughts in their communities were 
more willing to consume (and pay more for) products produced from recycled water schemes. 
However, some studies also noted that a lack of water was not necessarily a perceived problem 
for some stakeholders (Sivagurunathan et al. 2022) and hence did not contribute to positive 
perceptions of water recycling. When it came to problem perception, those that were more aware 
of environmental issues and challenges were generally more supportive. This review adds 
dimensionality to the factor of ‘environmental concern’ through research engaging with 
environmental values perspectives (Judge et al. 2021) and ‘water identity’ (Vila-Tojo et al. 2022). 
However, whist environmental concern generally predicts more support for water reuse, it is worth 
noting that water reuse may not always be preferred as the most 'pro-environmental solution' due 
to concerns about its environmental credentials (Li et al. 2021). 
 
2.2.2 Characteristics of recycled water supply (and technology) 
The degree of personal contact with a delivered water is an enduring factor in levels of acceptance 
and there was no apparent deviation from this trend in the updated literature - with the exception 
of one study in South Africa where potable reuse was preferred to non-potable and DPR was also 
preferred to IPR (Prins et al. 2022). Given the degree of personal contact for potable water reuse, 
there may be unintended behavioural outcomes from supplying recycled water for potable uses. 
For example, one study suggested that people may be more likely to use additional in-home water 
filtering (Kecinski and Messer 2018) or people might turn to purchasing bottled water for drinking 
(Harmon et al. 2018; Savchenko et al. 2018). 
 
Perceptions of organoleptic properties of the water might reduce people’s preferences for 
recycled water. For example, López-Ruiz et al. (2021) found that smell could be an issue (which 
is also linked to disgust – see 3.2.3 paragraph on psychological factors). On the other hand, 
positively perceived characteristics (which can be encouraged through branding – e.g. ‘Pure 
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Water’ Ellis et al., 2019) might mean recycled water is preferred over other sources. One study 
(Harmon et al. 2018) found that water from an indirect reuse scheme (treated with reverse 
osmosis) was preferred to water from a groundwater source. 
 
The previously published literature reviews summarised that knowledge of and prior experience 
with recycled water schemes are reliable predictors of higher support. However, other studies 
indicate that this won’t always be the case. For example, in a study by (Tsagarakis et al. 2013), 
although the experience of an irrigated park didn't decrease support, it didn’t increase support 
either. Another study (Stotts et al. 2019) found that knowledge of wastewater treatment 
technology wasn’t related to wastewater reuse acceptability. This contrasts with findings on 
perceptions of technology where a positive attitude toward municipal water technology was the 
most significant variable in predicting respondents' level of approval in Singapore (Timm and Deal 
2018). 
 
Whereas Fielding et al., (2018) (see above) summarised that how personal the source of 
wastewater was can be a factor predicting acceptability, our review broadens the ‘source’ factor 
to consider how recycled water compares to other sources. In most cases we found that recycled 
water is the least preferred when compared to rainwater or desalination (López-Ruiz et al. 2021). 
An exception, perhaps, based on this ‘source’ factor is unplanned reuse, wherein awareness of 
the status quo (that is, water reuse already occurs to a certain extent in many drinking water 
supply catchments) can make individuals more likely to support potable reuse (Furlong et al. 
2019). 
 
2.2.3 Psychology and Emotions 
The psychology of people’s response to water recycling has been a feature of much of the 
research undertaken in the field. For many of the reviewed studies, anticipated disgust is a strong, 
if not the strongest (Wester et al. 2016), predictor of willingness to use recycled water.  This is 
also true for research undertaken with participants from the UK where emotional reactions have 
been shown to have a strong predictive role (Smith et al. 2021). Emergent research into 
psychological factors has revealed ‘openness to experience’ (defined as "imaginative preferences 
and novelty seeking") as a positive predictor (Harmon et al. 2018). Similarly, inverse measures of 
openness to experience (including neophobia -  Savchenko et al., 2018 and adaptive insensitivity 
- Nemeroff et al., 2020) are shown to be negative predictors, as was neuroticism (which pertains 
to anxiety or insecurity and unhappiness) (Harmon et al. 2018).  
 
2.2.4 Social Norms, Trust, Risks and Benefits 
Research beyond the scope of this review concerning perceptions of new or controversial 
technologies has conceptually linked shared values, social trust, and perceptions of risks and 
benefits. Siegrist et al. (2000) postulated that shared values determine social trust (in institutions 
and persons related to a technology) and that social trust has a positive influence on perceived 
benefits and a negative impact on perceived risks. Other work in the field points to different 
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possible relationships between these factors. For example, risk and trust may be linked in a 
‘causal chain’ (where perceived risk influences trust) or be more ‘associationist’ (where trust can 
also influence perceived risk) (Eiser et al. 2002).  
 
In terms of value similarity, the water recycling literature homes in on the themes of social norms 
and fairness. Recent research also broadens these umbrella concepts to capture dimensions of 
moral obligation, all of which are generally predictive of positive perceptions of recycled water, 
and potentially more important for potable reuse when compared with non-potable reuse (Vila-
Tojo et al. 2022). Whilst positive social norms appear to be supportive as shown to be the case 
in research undertaken in the UK (the strongest predictor of willingness to consume recycled 
water - Smith et al., 2021). Other social evaluations supportive of water reuse include perceptions 
of fairness and equality (e.g. if there is perceived to be less social inequality - López-Ruiz et al., 
2021). 
 
In research undertaken in the UK, risk perceptions and trust were statistically significant predictors 
of willingness to consume recycled water (Smith et al. 2021). Higher levels of trust were 
consistently associated with more positive perceptions of water reuse in this literature search, 
which also highlighted the multi-dimensionality of a ‘trust’ construct. The reviewed literature 
included measures of trust in the water authority (Garin et al. 2021; Nkhoma et al. 2021), medical 
professionals and public health experts (Sokolow et al. 2019; Akpan et al. 2020), scientists (Vila-
Tojo et al. 2022), and governing institutions (Massoud et al. 2018). Along similar lines to other 
factors, negative perceptions, such as a lack of trust in governing bodies detracts from support 
for water recycling (Massoud et al. 2018). Similarly, perceptions of health risks are typically 
associated with less positive perceptions of water recycling. In a study in southern Spain, the 
researchers found that, alongside disgust,  perceived risks were the main determinants of the low 
degree of acceptance of recycled water for ingestion by people (Moya-Fernández et al. 2021). 
Other studies in the corpus point to similar concerns, for example, that concerns about sewage 
contamination diminish support for water recycling (Glick et al. 2019). 
 
Like trust, another accompaniment to risk is benefits. Perceived benefits referred to in the 
literature were mainly related to cost (the price of existing water supplies compared to recycled 
water) and environmental benefits. Whilst the Fielding et al. (2018) review identifies 'less concern 
about pricing' as predicting positive perceptions of water recycling, for this review, we point out 
that perceptions of price related more to non-potable uses and were a positive predictor only if 
the recycled water was cheaper than the current water supply (Lazaridou et al. 2019). Concerning 
potable water reuse, one study found that expectations for the price of recycled water had a lower 
impact on acceptance levels for high-contact uses (e.g. potable) compared to low-contact uses 
(e.g. non-potable) (Vila-Tojo et al. 2022).  
 
People with stronger environmental values (or higher environmental awareness) are likely to be 
more supportive if there are perceived environmental benefits (Lazaridou et al. 2019; Baawain et 
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al. 2020; Judge et al. 2021). This has also been shown to be the case in a UK sample where the 
perceived environmental benefit was a significant (but not the strongest) predictor of willingness 
to consume recycled water (Smith et al. 2021). However, the contraposition was that people less 
aligned to pro-environmental values (e.g. people with hedonic-based values) were not more 
supportive based on perceived environmental benefits (Judge et al. 2021). 
 
2.2.5 Demographics 
As the previous literature reviews have summarised, the findings concerning the effects of 
demographic variables are mixed and vary from case to case. There is some indication that 
males, those with higher levels of education, and those with higher incomes may be more 
accepting of recycled water. However, some studies indicate the opposite relationship and many 
studies do not show significant effects for these variables at all (Fielding et al. 2018). This analysis 
of the literature does not indicate any shift in this pattern of evidence. 
 
In the article abstracts reviewed, three studies highlighted positive associations between being 
older and support or acceptance of water reuse (e.g. López-Ruiz et al., 2021) and one study 
reported no effect (Chfadi et al. 2021). For gender, three studies reported higher acceptance or 
support from men (or lower support from women, e.g. Savchenko et al., 2018), whilst two studies 
reported no effect (e.g. Smith et al., 2021). Two studies in China found a relationship between 
higher levels of education and more supportive perceptions of water reuse (e.g. Zhu et al., 2019). 
One study found more support from those educated in health science or engineering (López-Ruiz 
et al. 2021) whilst one study found that a higher level of education was negatively correlated with 
acceptance (Chfadi et al. 2021). One study remarked on religious factors, where, in Lebanon, 
respondents were less accepting if they thought that water reuse was not religiously accepted 
(Massoud et al. 2018). 
 
2.2.6 Context – external factors 
Whilst claims can be made about the universal relevance of some predictors (Nkhoma et al. 
2021), Fielding et al. (2018) suggest that further investigation of geographic, social or cultural 
contexts may help to further explain the variability of socio-demographics in particular: a view 
echoed by Smith et al. (2018) who draw attention to contextual complexities, the growing interest 
in ‘external’ dimensions related to understanding the linkages with wider societal contexts, as well 
as implications of case-based water supply contexts which might include substantial de facto 
reuse. 
 
In this review, we summarise several ‘contextual’ factors that have been found to shape 
perceptions of water recycling. In one study, the size (smallness) of a community was 
foregrounded as a factor influencing perceptions of DPR. Though there was no statistical testing, 
the study implied that in smaller communities in inland USA it can be easier to engage the local 
media (and there is less of it to engage), communicate directly with more residents, secure buy-
in of local experts, and make water-related organisations feel more accessible to the public 
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(Scruggs et al. 2020). Another finding relating to community dynamics is that suburban residents 
can be more accepting when compared to their urban or rural counterparts – although this could 
be related to demographic differences such as higher average incomes in suburban areas 
(Ormerod et al. 2019; Redman et al. 2019).  
 
Water governance arrangements and political factors may also play a role. People may see water 
governance arrangements as a barrier to the successful implementation of water reuse schemes 
(Sivagurunathan et al. 2022), although, in small communities in the USA local governance can 
be a positive factor (Scruggs et al. 2020). In the supplementary material reported by Fielding et 
al. (2018), results of five studies (three included in one paper) including political factors are 
reported and only one found statistically significant differences between categories relating to 
political affiliation. This significant ‘non-linear’ finding was that, in the USA, people at the political 
extremes (highly liberal or highly conservative) were less willing to drink recycled water. For this 
literature search, the influence of political factors was seen to relate to pro (or anti) environmental 
attitudes in the USA, for example, Democrats were more pro-environmental and more supportive 
(Hui and Cain 2018; Glick et al. 2019). In a similar vein, the perceived politicization of climate 
change (related to pollical affiliations and environmental attitudes) can have a negative influence 
on support for water recycling (Sivagurunathan et al. 2022).  
 
Another contextual factor is the nature of the specific scheme proposal or design. Many reviews 
have documented the differences in processes and outcomes between proposed (and realised) 
water recycling schemes in different countries, for example, differences between Singapore, 
Orange County (California, United States), and Queensland (Australia) (Tortajada and Nambiar 
2019). However, the role that the details of a scheme design play in influencing how people react 
is not always clear. This is likely due to the multitude of factors potentially influencing how people 
make a judgement and might incorporate political, climatic, and social factors. Studies have found 
that informing people about the number of treatment steps (or barriers) between the water they 
drink and a contaminant, reduced consumers’ stigmatization of the water and that passing 
recycled water through an aquifer (or a ‘natural’ barrier) before using it for drinking can remove 
the stigma attached to it (Ellis et al. 2022). The stigmatisation and “psychological distance” have 
led several scholars to recommend proponents (e.g. water authorities or governments) implement 
non-potable reuse schemes before they develop potable reuse schemes. This can be helpful as, 
firstly, public acceptance is typically higher for lower contact uses and, secondly, less contentious 
schemes can help build public acceptance and confidence for potable reuse (Hartley et al. 
2019b). 
 

2.3 Influencing public perceptions 
 
Potable reuse projects in Singapore, Perth (Australia) and San Diego provide evidence that well-
designed public relations campaigns can help manage community concerns (Furlong et al. 2019; 
Khan and Branch 2019) and the overall recommendation for localities and proponents hoping to 



Ref: DWI 70/2/348. Project Report 
 

 
14 

Information categorisation: 
Confidential – commercial 

 

develop similar reuse schemes is to commit to providing concerted educational outreach to 
engage the public (Brown and Bloxom 2019). Whilst outreach and education may play a part, 
other research suggests that efforts to increase acceptance of potable wastewater reuse need to 
be focused more explicitly on factors like improving perceptions of trust (Stotts et al. 2019).  
 
As has already been discussed, public engagement approaches are likely to need to be 
comprehensive and potentially incorporate a wide range of activities that appeal to sense-making 
and emotions and engage a wide range of actors through a process that continually shapes the 
social representation of water reuse (Smith et al. 2018). Experiments attempting to measure 
changes in public perceptions of water recycling have tended to be hypothetical (e.g. see Tanner, 
2021 use of educational videos), although some laboratory-type experiments have also been 
reported (e.g. tasting recycled water Leong & Lebel, 2020). The characteristics of information 
provided to people in terms of its specific content (e.g. framing), source (from whom), and timing 
(when to provide the information), have been the focus of most experimental studies.  
 
The provision of information has been associated with several positive outcomes (e.g. in terms of 
improved public acceptance or increased willingness to drink recycled water) in experimental 
studies that were summarised in the previous literature review. This review finds the same pattern 
of results with examples of information provision increasing acceptance of water recycling for 
drinking. For instance, a recent study reported promising results for increasing the acceptance of 
reclaimed wastewater amongst those initially opposed by providing them with information 
describing the pros and cons of supplying water from several alternatives sources (including 
stormwater, desalination and recycled water) (Prins et al. 2022). The same study also found that 
information provision led to greater acceptance of direct instead of indirect water reuse in 
situations of severe water scarcity. 
 
Adding to the literature on the impact of communicative interventions, recent studies indicate that 
the environmental values of participants might mediate the effectiveness of communicating the 
environmental benefits of wastewater products, where people with biospheric values are likely to 
be more receptive and those with hedonic values less so (Judge et al. 2021). The previous 
literature reviews have documented research highlighting the role that the news media might play 
in undermining the public’s understanding of and confidence in water management measures. 
More recently, research in the UK has found that characteristics of the media environment mean 
that it may be difficult to communicate a clear message when there are completing news agendas, 
in particular, those set around long running water management issues (Goodwin et al., 2018a). 
 
2.3.1 Framing & terminology 
In this section, we discuss the role of communication framing (which is related to agenda-setting) 
and the influence of varying the terminology used to describe water recycling. For framing, we 
refer to literature in the fields of media and political communication. Agenda-setting is concerned 
with the salience of issues (in our case, water recycling or water resource management) whereas 
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framing (also referred to as second-level agenda-setting) focuses on the salience of issue 
attributes (for example safety management) and aims to influence opinions by stressing specific 
values or facts (Scheufele 2000). The interest in exploring the influence of framing comes about 
through research that highlights the importance of addressing certain areas when communicating 
about potable reuse to the public where salient features might include the characteristics of 
barriers against microbial contamination, the trustworthiness of utilities, potential water quality 
improvements over the status quo, or climatic drivers that necessitate the use of recycled water 
(Ishii et al. 2015). 
 
Framing of messages has become a specific line of investigation, with studies showing potential 
benefits to positive affective (emotional) framings. One study found that an affective framing 
lowered anticipated disgust, but did not significantly affect willingness to use recycled water 
(Wester et al. 2016), whereas another found that a positive affective framing lowered risk 
perceptions and increased acceptance (Greenaway and Fielding 2020). Other studies have found 
potential benefits to framing communications around water safety compliance (Goodwin et al. 
2018b), describing water as pure, safe and natural (Nemeroff et al. 2020), and using the values-
based framings already mentioned to highlight environmental benefits (Judge et al. 2021). One 
paper mentions the potential for using humour (Kecinski and Messer 2018). 
 
One study found that providing consumers with messages about benefits, risks, and both the 
benefits and risks of using recycled water did not affect consumers’ willingness to pay for fresh 
and processed foods irrigated with recycled water (Savchenko et al. 2018). Wider contextual 
framings (which might also be considered agenda-setting) have also been suggested, for 
example, discussing the broader frameworks affecting reliable water supplies (Tortajada and 
Nambiar 2019). Other contextual framings might relate to exploring how knowledge of de facto 
reuse can increase support for water reuse schemes (Furlong et al. 2019). A study by Nemeroff 
et al. (2020) found that willingness to drink recycled water was increased after participants read 
a message that was framed to introduce the idea that ‘all water is contaminated’. 
 
Research on the effect of varying terminology has shown a preference for “recycled water” over 
“reclaimed water” (McClaran et al. 2020). The branding of NEWater in Singapore is attributed as 
a factor in encouraging wide public acceptance of water reuse (Hartley et al. 2019b). Other 
research has found that names that invoke desirable characteristics of the water include: “Pure”, 
“Eco-Friendly”, and “Advanced Purified”, were viewed more favourably than terms such as 
“Recycled”, “Reclaimed”, “Non-traditional”, “Treated Wastewater”, and “Reused” - the most 
consistently preferred was “Pure Water” (Ellis et al. 2019).  
 
2.3.2 How and who 
Experimental studies have used different media to communicate messages about recycled water, 
however, to date, and to our knowledge, no experimental study has been undertaken to compare 
the effectiveness of different means of communicating. Tanner, (2021) used a five minute 
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educational video about IPR and DPR and found it increased acceptance, increased knowledge 
of recycled water, and also interacted with confidence. Goodwin et al. (2018) used animated 
videos to communicate messages about non-potable recycled water safety and found the impact 
varied depending on the attributes of the messages. Another study using educational TV episodes 
found that viewers were less swayed on topics such as the “ickiness” of recycled water and on 
policies that allow black water recycling (Seraphin 2020). Other studies have used information 
flyers (Garin et al. 2021) or educational brochures (Wester et al. 2016). 
 
Providing consumers with information about recycled water can help to ameliorate negative 
perceptions, and the effectiveness might depend on the origin of the message (or the source). 
Generally speaking, studies show information is more impactful if it comes from public health 
professionals (Sokolow et al. 2019), scientists (Schultz and Fielding 2014), and medical 
professionals or experts (Akpan et al. 2020). However, one study found that participants were 
willing to pay more for items produced using recycled wastewater for irrigation if they received 
information from a newspaper rather than from a scientist (Whiting et al. 2019). This may relate 
to how expert knowledge is received by some individuals or communities, for example, expert 
knowledge may have an ironizing effect (Hampton 2012). 
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3 Study Methodology 
 
The empirical research for this project consisted of a mixed-method study utilising quantitative 
and qualitative methods that involved online surveys and interviews (Figure 1).  
 

 
Figure 1 Overview of methodology 

 

3.1 Recruitment of survey respondents 
 
Data was collected using a questionnaire designed and implemented using the Qualtrics web-
based platform. Respondents over the age of 18 were recruited online using internet survey 
panels and predetermined demographic quotas aligned with the UK census (2011) for age group, 
gender, geographic region, and highest level of education. The online survey was undertaken in 
July and August 2022 and the final sample, after data cleaning, included 1,618 respondents, 
which gave a sample size confidence interval of 95% and a 2.5% margin of error for representing 
the UK adult population. Also guiding the selection of sample size were recommendations for 
minimum sample sizes to detect small effects using analysis of variance with five survey groups 
(240 respondents per group recommended), and for regression (approximately 750 respondents 
with 8 predictor variables) (see Cohen, 1992). Related studies have recruited samples as follows: 
(i) 428 were randomised into three ‘‘framing’’ conditions (Wester et. Al. 2016); (ii) 305 participants 
were randomised across four conditions (Fielding & Roiko, 2014); (iii) 1500 Respondents 
randomly assigned into three equal size groups (Hui, 2018). Based on these criteria, the sample 
size for this survey research was evaluated as sufficient. Respondents received a small 
remuneration from Qualtrics for completing the survey (in line with standard internet survey panel 
practices). 
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3.2 Survey instrument design 
 
The design of the survey instrument was informed by previous studies and project requirement. 
Refer to Appendix B for the full survey instrument and the specific text associated with each item. 
A summary of the variables is provided in Table 2. The independent variables included 
demographic characteristics, along with knowledge of water and wastewater treatment, 
satisfaction with services, level of concern over water resources, and the degree to which water 
recycling is considered a new practice (novelty). The dependent variables for this study were (i) 
support for using recycled water for drinking purposes (Support), and (ii) whether respondents 
would be happy to drink recycled water (Would drink). These two variables measured responses 
on a seven-point scale (Strongly disagree = 1 to Strongly agree = 7). We used a seven-point 
scale to align with related literature (e.g. see Fielding and Roiko 2014; Garcia-Cuerva et al. 2016; 
Wester et al. 2016) but also noting that five and seven-point scales can easily be rescaled with 
the resultant data being quite comparable (Dawes 2007). To approximate interval data for 
parametric statistics, these two items were combined into a scale referred to as Acceptance 
(Cronbach’s α = 0.923). 
 
Other variables were measured on five-point agreement scales. We retained five-point response 
scales to reduce cognitive load for the bulk of the survey and to streamline the functionality on 
phones and tablets. Four variables were used as both dependent (analysis of variance) and 
independent (regression) variables and consisted of multiple items to evaluate: (i) social norms, 
or perceptions of what others would feel and do (Norms), (ii) emotional responses to the idea of 
water recycling (Emotions), (iii) risk perceptions (Risk), and (iv) perceived social and 
environmental benefits associated with water recycling (Benefits). These variables are comprised 
of multiple question items, which were aggregated for analysis after Cronbach’s alpha (α) analysis 
showed that it was acceptable to group them (Tavakol and Dennick 2011, Table 2). An important 
note is that higher value responses for Emotions represented more positive emotions (e.g. less 
disgust) and higher value responses for Risk represented lower perceived risks. 
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Table 2 - Summary of survey variables 

Variable No. of items Type Cronbach 
alpha (α) 

Demographics 
• Age 
• Gender 
• Region 
• Education 
• Income 
• Children 
• Water 

company 

1 item each Categorical (with 
dummy variables) 

 

Knowledge 3 items 

Likert (1-5) Satisfaction 1 item 

Concern 3 items 

Values 2 items Categorical 

Novelty 2 items Likert (1-5) 

Acceptance 
• Support 
• Would drink 

1 item each Likert (1-7) 0.923 

Norms 4 items  

Likert (1-5) 

0.924 

Emotions 4 items 0.873 

Risks 3 items 0.817 

Benefits 4 items 0.800 
 
 
 
The survey was designed to test the influence of two manipulated variables. These were (i) 
scheme design, and (ii) labelling (Figure 2). Two scheme design diagrams were introduced to 
respondents randomly assigned to groups in the survey. These were Indirect Potable Reuse (IPR) 
and Direct Potable Reuse (DPR). Two alternate labels were introduced to the respondents 
randomly assigned to groups. These were (i) Advanced Water Purification (AWP) labels, and (ii) 
Toilet-to-Tap (T2T) labels. These two variables represented a two-by-two factorial design. In 
addition, a fifth survey group were not exposed to these two manipulations and, as such, 
constituted a control group (Figure 3).  
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IPR scheme diagram 

 

DPR scheme diagram 

 
AWP labels 
 
“Water recycling for drinking purposes is 
sometimes referred to as ‘advanced water 
purification’ or ‘water reuse’.” 
 

T2T labels 
 
“Water recycling for drinking purposes is 
sometimes referred to as ‘toilet-to-tap’ or 
‘sewerage beverage’.” 

Figure 2 Manipulated variables for scheme design and labels 

 

 
Figure 3 Structure of two-by-two factorial survey design 

  

Total sample (n = 1,618)
All respondents were given the following basic definition: 

This research is focused water recycling for drinking purposes. By that we mean systems that take 
municipal wastewater – which includes what’s flushed down the toilet, as well as water from sinks, 
showers and baths, and often a lot of rainwater – put it through several stages of treatment, and 

eventually reuse it as a (typically small) proportion of the drinking water supply.

Test group 1
IPR diagram

+
AWP label

Test group 2
IPR diagram

+
T2T label

Test group 3
DPR diagram

+
AWP label

Test group 4
DPR diagram

+
T2T label

Control group
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3.3 Comparative analysis 
 
In addition to the survey data collected for this study, data from a similar study conducted by 
Cranfield University for the NextGen project (https://nextgenwater.eu/) was retrieved for 
comparative purposes. For this study, 1,028 adults responded to an online survey asking 
questions relating to the circular economy in the water and wastewater sector across Europe, 
specifically, the use of recycled water for drinking purposes, and the use of recovered nutrients 
to grow food. The recruitment followed similar methods to this present survey, using Qualtrics 
panels to recruit respondents and using quotas for demographics aligned to the UK census. The 
survey responses were collected in May 2019. For the comparative analysis we isolated items 
that had identical or near-identical wording in both surveys. The purpose of the comparative 
analysis was to help sense check the results of the new survey and to provide a more longitudinal 
picture of how views may be changing over time (although slight differences in the structure of 
the two surveys mean a longitudinal assessment is indicative only).  
 

3.4 Quantitative analysis techniques 
 
Statistical analysis was undertaken in IBM SPSS (v28). As the survey was designed to compare 
the results for more than two groups, we used ANOVA and variants of this test. Whilst there is 
some debate on the use of parametric statistics with Likert-type scale data, we justify this choice 
based on extensive research and debate that concludes the robustness and appropriateness of 
this approach (Jamieson 2004; Carifio and Perla 2007; Carifio and Perla 2008; Norman 2010). 
One variant of ANOVA was the inclusion of covariates through General Linear Modelling. 
Covariates were considered in the analysis so that demographics (as categorical predictor 
variables) that might confound the results were explored.   
 
Regression was used to determine the extent to which the demographic variables, the survey 
manipulations (scheme design or label), or the attitudinal variables (Norms, Emotions, Risks, 
Benefits) predicted both support for recycled water (Support), whether respondents would be 
happy to drink it (Would drink), or the combined Acceptance measure. Multiple linear regression 
(MLR) was done as a hierarchical model with three blocks to evaluate the influence of different 
groups of variables in predicting Acceptance. The regression models met the main assumptions 
for this type of statistics test including no multicollinearity (Variable Inflation Factors were all less 
than 4, 1.031 – 3.909 where values greater than 10 indicate a problem), independent residuals 
(Durbin-Watson should be close to 2 and the results was 1.954), and a normal distribution of the 
residual (Normality P-P plot and histogram of residuals showed a normal distribution with no 
obvious deviation, skewness = 0.005, kurtosis = 0.363, and Kolmogorov-Smirnov test result was 
not significant p = 0.132). Additionally, ordinal regression was run on the individual outcome 
variables of Support and Would drink using the same predictor variables. 
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3.5 Interviews – instrument design, recruitment, and 
analysis 

 
To guide the interviews, a topic guide was designed (see Appendix C) with the aim of further 
contextualising the survey findings and exploring how views may shift in response to certain kinds 
of information. Interviewees were recruited through the online survey which asked whether they 
would be interested in taking part in a follow-up discussion. Interviews were conducted using 
video conferencing software (Zoom and MS Teams). Interviews were recorded (with permission) 
and transcribed for analysis. The interviews typically lasted between 20 and 30 minutes. In total, 
15 interviews were completed in August and September 2022. The recruitment strategy aimed to 
achieve a level of representation in terms of having voices from a variety of demographic groups. 
The sampling also aimed to achieve representation based on support for water recycled (i.e. 
agree, neither agree nor disagree, and disagree as expressed in the survey results), values 
perspectives, and the survey group they had been assigned to in the survey. The sample 
consisted of n = 15 participants with the characteristics summarised in Table 3. 
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Table 3 Characteristics of interview participants 

Variable Category Participants 
Region North East 0 

 North West 2 
 Yorkshire & Humber 0 
 East Midlands 0 
 West Midlands 1 
 East of England 2 
 Greater London 1 
 South East 2 
 South West 4 
 Wales 1 
 Scotland 2 
 Northern Ireland 0 

Gender Male 6 
 Female 9 

Age 18-34 6 
 35-49 1 
 50+ 8 

Education No Uni 6 
 Uni+ 9 

Values Self-Transient 13 
 Self-Enhancing 2 

Survey Group IPR 2 
 IPR T2T 2 
 DPR 4 
 DPR T2T 4 
 Control 3 

Support Strongly Agree 5 
 Agree 5 
 Somewhat Agree 3 
 Neither agree nor disagree 1 
 Disagree 1 

 
Verbatim transcripts were loaded into the software program NVivo for coding and thematic 
analysis. Following the structure of the topic guide, the thematic analysis aimed to identify how 
respondents initially reacted to the concept of water recycling and then, through introducing and 
discussing different information (including the schematic diagrams and terminology variables 
used in the online survey, the concept of water management, water quality regulation and water 
treatment technologies), the analysis aimed to identify how the participants views might change. 
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3.6 Ethics and quality assurance 
 
The methods for this study were reviewed and approved through the Cranfield University 
Research Ethics System. Informed consent and data management were key considerations. 
Consent statements were provided at the beginning of the survey and every interview, and the 
study was conducted in accordance with GDPR requirements.  
 
Both the survey instrument and the interview topic guide were internally reviewed and piloted to 
ensure comprehension. For the survey, additional quality control measures (e.g. timing monitors 
on questions) were designed into the online survey platform, and a ‘soft launch’ was employed to 
check the first responses for consistency before the full data collection was launched. Data sifting 
and cleaning was done in partnership with the survey provider (Qualtrics) and only complete and 
valid responses were recorded in the final data set. Analytical methods were also reviewed 
internally and compared against similar studies in literature to ensure best practice. 
 
The interviews were first auto-transcribed using the video conferencing software. The 
transcriptions were then manually checked against the voice recording and edited for accuracy 
so they could be coded. 
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4 Results 
 

4.1 Survey results 
 
4.1.1 Description of the survey sample 
Overall, the sample was consistent with characteristics of the UK adult population (Table 4). 
However, the sample was somewhat under-representative of those with lower levels of income 
and those with lower levels of education (a common challenge in studies of this nature). Although 
the proportions were broadly representative of the overall sample, it should be noted that some 
demographic categories were slightly skewed within the sample. In particular, the younger age 
groups were skewed towards female participants while older age groups were skewed towards 
male participants. Older participants were also more likely to have higher levels of annual income 
and higher levels of education.  
 
Respondents were randomised into groups with the limitation that, if quotas for age or gender 
were full for one group then they would be allocated to another group with space in that same 
quota. The sample was approximately evenly distributed (or ‘matched’ across the five groups 
based on four demographic categories (Table 5). To evaluate whether differences in these 
demographic distributions could confound the results, they were considered categorical predictor 
variables in some analyses.  
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Table 4 Sample distribution by demographics compared with ONS estimates for UK population 

Variable Category Survey ONS 
data 

Comments 

Gender1 F 51.0% 51.1% The sample was representative of 
the general population for gender M 49.0% 48.9% 

Age1 18 - 24 12.2% 10.6% The sample was slightly over 
representative for the youngest 
age group and under 
representative for the oldest age 
group 

25-34 17.0% 17.0% 

35-49 26.9% 24.2% 

50-64 23.9% 24.5% 

65+ 20.0% 23.7% 

Region1 East 9.6% 9.3% The regional samples were 
broadly similar to the general 
adult population. The sample was 
slightly under representative for 
Greater London and Northern 
Ireland and slightly over 
representative for the South East, 
South West, and Yorkshire and 
the Humber 

East Midlands 7.2% 7.3% 

Greater London 12.5% 13.1% 

North East 4.0% 4.1% 

North West 10.6% 11.0% 

Northern Ireland 2.3% 2.7% 

Scotland 8.3% 8.4% 

South East 14.3% 13.7% 

South West 9.0% 8.6% 

Wales 5.0% 4.8% 

West Midlands 8.5% 8.8%  
Yorkshire and the Humber 8.7% 8.2% 

Annual 
household 
income2 

£0 - £20,000 20.6% 27.9% The sample was under-
representative of the lower 
income bracket and over 
representative of the higher 
income bracket 

£20,001 - £40,000 38.2% 47.2% 

over £40,000 41.2% 24.9% 

Highest 
level of 
education3 

L6+ (Bachelor+) 41.8% 33.4% The sample was under-
representative of those with no 
formal qualification and over 
representative of those with a 
university degree 

L3-5 36.3% 33.9% 

L0-2 21.9% 32.7% 

ONS data sources: 1 Mid-2020 Estimates of the population for the UK; 2 Number of individuals by income bands, 
Household Finances Survey 2019, UK; 3 Highest level of qualification achieved by people living in UK regions, 2010 
to 2018 (table shows 2018 data) 
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Table 5 Demographics of the five survey groups 

 
 
4.1.2 Overview of survey results 
Most respondents said they knew little to nothing about water recycling (65% for both categories, 
see Figure 4). However, knowledge was not the same as awareness, as the majority of 
respondents agreed (71%) that water recycling for drinking water supply happens already (Figure 
5). 
 

 
Figure 4 Summary of responses to the question: 'In general, how much do you feel you know about 

water recycling?’ 

 

Variable Category 1 
(IPR-AWP)

2 
(IPR-T2T)

3 
(DPR-AWP)

4 
(DPR-T2T)

5 
(Control)

Age 18-24 12% 17% 27% 24% 20%
25-34 12% 16% 27% 25% 20%
35-49 14% 18% 28% 22% 19%
50-64 12% 17% 26% 24% 21%
65+ 12% 18% 27% 23% 20%

Gender F 52% 50% 48% 52% 52%
M 47% 50% 51% 48% 48%

Education L0-2 25% 21% 18% 23% 22%
L3-5 35% 36% 40% 35% 34%

L6+ (Uni+) 39% 41% 41% 41% 44%
Income 0-20,000 21% 20% 21% 16% 17%

20,001-40,000 34% 32% 33% 40% 39%
over 40,000 38% 40% 39% 37% 38%

Survey Group

Nothing at all
28%

A little
36%

A moderate 
amount

22%

A lot
8%

A great deal
6%
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Figure 5 Summary of responses to the statement: ‘I think water recycling for drinking purposes happens 

already’ 

 
Without considering the potential effect of the survey groups and the manipulated variables, we 
can see, for the sample overall, that most respondents supported the use of recycled water for 
drinking purposes (79% agreed, Figure 6). Slightly fewer said they would be happy to drink 
recycled water where the level of agreement was 73%. 
 

 
Figure 6 Summary of responses to the two main dependent variables 

Strongly disagree
1%

Somewhat 
disagree

7%

Neither agree 
nor disagree

21%

Somewhat 
agree
46%

Strongly agree
25%

2% 4%2% 4%6%
8%

11%
11%

20%

21%

30%
27%

29% 26%

I  s u p p o r t  t h e  u s e  o f  r e c y c l e d  w a t e r  f o r  d r i n k i n g  
p u r p o s e s

I  w o u l d  b e  h a p p y  t o  d r i n k  r e c y c l e d  w a t e r

Strongly disagree Disagree Somewhat disagree

Neither agree nor disagree Somewhat agree Agree

Strongly agree
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The survey asked questions relating to (i) Norms, (ii) Emotions, (iii) Risks, and (iv) Benefits. More 
than one question item was asked for each variable, but to illustrate the general patterns in the 
overall survey findings, Figure 7 presents the results of one selected question item for each 
variable. For social norms, there was some uncertainty about how others would react to drinking 
recycled water. That is, 29% were not committed to whether they thought UK residents would be 
happy to drink recycled water. More people disagreed that the idea was disgusting (52%), 
however, 29% agreed that it was disgusting. For risk, most agreed it was safe (65%), however, 
one quarter were not sure. The results for benefits were clearer, with 85% associating recycled 
water with environmental benefits. Interestingly, some respondents agreed that the idea was 
disgusting but still supported the idea. 
 

 
Figure 7 Summary of responses to a selection of question items relating to Norms, Emotions, Risks, and 

Benefits 

 
4.1.3 Demographic and social factors 
This section looks at differences in responses based on the demographic and social factors 
included in the survey. The raw results from the survey (that is, without any correction for 
interactions between variables that may confound the results) indicated that there were statistical 
differences in the means for the variables Age, Gender, Income and Education. There were no 
significant differences for Region.  
 

4%

20%

4% 1%
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32%

6%
3%
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19%
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The significant differences in the means for Age, Gender, Income, and Education may be 
interrelated and potentially misleading, as the sample was slightly skewed towards older male 
participants and older participants with higher annual income and higher levels of education. We 
ran one-way General Linear Model statistic tests to further understand the influence of covariance 
between these four factors (the variance for each factor was tested according to the covariance 
of the other three factors). The results of this analysis (Table 6) showed that:  
 

• Accounting for covariance, the differences remained for gender for all variables that were 
significant in the raw data. Male responses were, on average, higher than females for all 
variables except for Benefits.  

• For Age and Education, mean responses for Emotions and Risk were significantly different 
between categories. Older age groups rated both variables more favourably than the 
younger age groups (that is, older age groups self-report higher positive emotions and 
lower perceptions of risk, on average). Education had a similar trend with higher mean 
responses for those with the highest level of education (university and above). Those with 
the lowest level of education provided the lowest mean response values. 

• Income showed a similar pattern to Education, that is, higher income groups self-reported 
higher mean response values. However, for income, it was Risks and Benefits that were 
significantly different between the income categories.  

• Interestingly, Risk remained significant for all four demographic variables when taking 
covariance of demographic factors into account.  

 
Table 6 Were responses to survey questions different depending on demographic categories and after 
taking account of covariates (yes indicates there was a statistically significant difference between the 
categories)? 

 
 
4.1.4 Comparison of the five survey groups 
The results indicated differences between the five test groups as well as possible interactional 
effects. In Figure 8a-f, for all variables, the highest average value was for Group 1 (IPR-AWP) 
and the lowest mean values were for Group 4 (DPR-T2T). For each variable, the average 
response values for the IPR groups were higher than for the DPR groups, and the average values 

Variable Covariates Support Would 
drink

Norms Emotions Risks Benefits

Age
Gender, 
Income, 
Education

no no no yes yes no

Gender Age, Income, 
Education yes yes yes yes yes no

Income Age, Gender, 
Education no no no no yes yes

Education Age, Gender, 
Income no no no yes yes no
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of the AWP groups were higher than those of the T2T groups (indicating that IPR and AWP tended 
to generate more positive and supportive responses). The following subsections will summarise 
the statistical analysis and discuss whether the differences in results could be attributed to the 
manipulated variables, whether they may be due to random variation, or whether they may be 
confounded by variations in the demographic of the groups. 
 

  
(a) Average responses to "I support the use of 

recycled water for drinking purposes" 
(b) Average responses to "I would be happy to 

drink recycled water" 

  
(c) Average responses to Norms (4 items) (d) Average responses to Emotions (4 items) 

  
(e) Average responses to Risk (3 items) (f) Average responses to Benefits (4 items) 

Figure 8 Average response values for six variables, with responses split between five test groups. For 
Support (a) and Would Drink (b) variables, values represent an average of 7-point Likert scale 

responses (1=strongly disagree, 7=strongly agree). For the other variables (c, d, e, f) values represent 
an average of 5-point Likert scale responses, averaged across multiple question items.     
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4.1.5 Manipulated variables: scheme design 
The first manipulated variable was scheme design (IPR test groups vs. DPR test groups). Looking 
at the Support variable, agreement was expressed by 80% of participants across the two IPR 
groups whereas it was 79% for the two DPR groups and 80% for the control group: indicating little 
variation based solely on scheme design.  Similarly, for the Would Drink variable, the proportion 
of respondents agreeing in the IPR groups was 74% compared with 73% in the DPR groups and 
73% in the control group.  
 
ANOVA results comparing the means of the IPR and DPR groups are listed in Table 7. None of 
the means for any of the variables were significantly different (p > 0.05). All tests met the 
homogeneity of variance assumptions (Levene’s test, p > 0.05). This indicates that scheme 
design, on its own, does not appear to have a significant influence on responses (responses to 
DPR are just as favourable as those for IPR). 
 
Table 7 ANOVA for Scheme Design Survey Groups 

Variable F Sig. (p) 

Mean values 

IPR DPR Control 

Acceptance 0.953 0.386 5.44 5.32 5.39 

Support 0.739 0.478 5.56 5.47 5.53 

Would Drink 1.049 0.351 5.31 5.18 5.24 

Norms 0.703 0.495 3.53 3.48 3.55 

Emotion 1.611 0.200 3.48 3.39 3.48 

Risks 1.029 0.358 3.68 3.60 3.64 

Benefits 0.095 0.909 3.98 3.97 3.97 

 
4.1.6 Manipulated variables: labels 
Compared to scheme design, the difference in response values based on the terminology variable 
(AWP vs. T2T test groups) was more noticeable. For the Support variable, agreement was 
expressed by 83% of participants across the two advanced water purification (AWP) label groups 
whereas it was 7% lower (76%) for the two toilet-to-tap (T2T) groups and 80% for the control 
group. For the Would Drink variable, the proportion of respondents agreeing in the AWP label 
groups was 77% compared with 70% in the T2T groups and 73% in the control group.  
 
Comparing the type of label, the results were significantly different for the variables of Support, 
Would Drink, Norms, and Emotions (all p < 0.05). The post-hoc t-tests showed that AWP was 
significantly higher than T2T for these four variables. Values were not significantly different for 
Risks or Benefits. All tests met the homogeneity of variance assumptions (Levene’s test, p > 
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0.05). This indicates that, for many of the variables, label terminology appeared to have a 
significant influence on responses. 
 
Table 8 ANOVA for Label Survey Groups 

Variable F Sig. (p) 
Mean values 

AWP T2T Control 

Acceptance 5.682 0.003 5.52 5.24 5.39 

Support 7.837 <0.001 5.67 5.36 5.53 

Would Drink 3.463 0.032 5.37 5.13 5.24 

Norms 7.238 0.001 3.61 3.41 3.55 

Emotion 4.466 0.012 3.52 3.35 3.48 

Risks 1.843 0.159 3.69 3.59 3.64 

Benefits 0.387 0.679 3.99 3.96 3.97 

 
4.1.7 Interaction of variables 
This section first summarises the results from regression analysis to see the extent to which the 
demographics, survey group manipulations, or attitudinal variables predicted the dependent 
variables. The MLR analysis used a three-step hierarchical model so that the effect of adding the 
different groups of variables could be evaluated. The three modelling steps were: (i) demographic 
variables (dummy coded, 0,1), (ii) adding the manipulation variables (dummy code, 0,1), (iii) 
adding the four attitudinal variables (Norms, Emotions, Risk, Benefits). For the variables coded 
as dummy variables (1,0), a unit change from 0 to 1 showed the change in outcome score 
resulting from the dummy variable and the beta values indicated the relative difference between 
each group and the group assigned as a baseline category (the baseline category is the one not 
included in the model). 
 
The MLR model was a good fit and predicted a high proportion of the variance in the outcome 
variable. At step 3, R2 was 0.768 (that is, the predictors explained 76.8% of the variance in the 
outcome). The three-step models can be summarised as follows (Figure 9): 

• In step 1, being male and having a higher income were the only demographic variables 
predicting Acceptance (the opposite was also true, being female or from the lowest income 
group predicted lower overall support and willingness to drink). Demographics explained 
a very small proportion of the overall variance as shown by the step 1 R2 values. 

• In step 2, being in the AWP survey groups further predicted the two outcomes (the baseline 
category was T2T and hence, T2T negatively predicted the two outcomes). 

• In step 3, the four attitudinal variables were the strongest predictors and explained most of 
the variance. Emotions was the strongest predictor followed by Norms.  
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• In step 3, Gender remained significant. High income was no longer significant and being 
in the older age group/s become significant.  

• An explanation for the emergence of Age as a predictor is that it has an interactional effect, 
particularly with Emotions and Risk. Older participants on average had more positive 
emotions and less perceived risk, however, this did not translate to higher support or higher 
willingness to drink, hence, the negative Beta compensates for this effect. 

 

 
Figure 9 ‘Acceptance’. Standardised Beta with 95% confidence interval (red = significant negative 

predictor, blue = significant positive predictor, grey = not significant) 

 
Next, ordinal regression was used to evaluation the same predictor variables for the two 
dependent variables (Support, Would drink). Like the MLR, both models explained a large 
proportion of the variance (Support, Nagelkerke R2 = 0.687; Would drink Nagelkerke R2 = 0.757). 
The proportional odds assumption (that is, the ordered logit coefficients were equal across the 
levels of the outcome) was met for Support but not for Would drink, as such the Would drink 
results are treated with some caution, however, the test is also considered ‘anti-conservative’ and 
can often result in rejection (NCRM 2011). The predictor variables were very similar to the MLR 
model with some differences. Labels predicted Support (negative for T2T, Odds Ratio = -0.303,  
Wald = 8.612, p = 0.003) as did the middle age group (negative, Odds Ratio = -0.313,  Wald = 
5.464, p = 0.019). The significant predictors for Would drink were identical to the MLR. 
 

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

A
ge

 3
5-

49

A
ge

 5
0+

Ed
u 

L3
-L

5

Ed
u 

L6
+ 

(u
ni

+)

In
co

m
e 

20
-4

0,
00

0

In
co

m
e 

40
,0

00
+

G
en

de
r

A
ge

 3
5-

49

A
ge

 5
0+

Ed
u 

L3
-L

5

Ed
u 

L6
+ 

(u
ni

+)

In
co

m
e 

20
-4

0,
00

0

In
co

m
e 

40
,0

00
+

G
en

de
r

IP
R 

gr
ou

ps

A
W

P 
gr

ou
ps

A
ge

 3
5-

49

A
ge

 5
0+

Ed
u 

L3
-L

5

Ed
u 

L6
+ 

(u
ni

+)

In
co

m
e 

20
-4

0,
00

0

In
co

m
e 

40
,0

00
+

G
en

de
r

IP
R 

gr
ou

ps

A
W

P 
gr

ou
ps

N
or

m
s

Em
ot

io
n

Ri
sk

Be
ne

fit
s

1 (Demographics R2 =
0.034)

2 (Demographics and groups R2 =
0.041)

3 (All predictors R2 = 0.768)

St
an

da
rd

ise
d 

Be
ta

 co
ef

f 



Ref: DWI 70/2/348. Project Report 
 

 
35 

Information categorisation: 
Confidential – commercial 

 

From the regression and the ANOVAs in the previous subsections, there were significant 
differences between the AWP and T2T groups for Acceptance, Norms, and Emotions. Inferring 
from these analyses, it appeared that AWP groups were associated with more positive normative 
response and more positive emotional responses that translated into higher support and 
acceptance of recycled water. 
 
We used a General Linear Model to run a two-way analysis of covariance. The demographic 
variables of Gender, Age, and Income (based on them being significant predictors in the 
regression models) were included as categorical covariates so that any demographic differences 
between the manipulations would be adjusted for in the results. The two-way analysis was done 
to look at the effect of the two manipulated variables (scheme design and labels) and an 
interaction of scheme design x labels was also included. The results in Table 9 show that the 
differences between groups based on Labels was significant but that there was no difference 
based on Scheme Design and no interactional effect (Scheme Design x Labels). The partial eta2 

for Labels indicates a small effect size. 
 
Table 9 General Linear Model: Two-way analysis with demographics as covariates 

 

Variable Acceptance 

Scheme Design F = 2.624, p = 0.105, η 2 = 0.002 

Labels F = 12.543, p < 0.001, η 2 = 0.008  

Design x Labels F = 0.022, p = 0.882, η 2 = 0.000 
η 2 = Partial eta2 where 0.01 indicates a small effect; η2 = 0.06 indicates a medium effect; η2 = 0.14 indicates a 

large effect. 
 

 
4.1.8 Key findings from the survey 

• Most respondents said they knew little to nothing about water recycling. However, the 
majority of respondents agreed that water recycling for drinking water supply happens 
already 

• 79% of respondents agreed that they supported the use of recycled water for drinking 
purposes while 73% agreed they would be happy to drink recycled water 

• Regarding the survey groups, for all six variables, the results for IPR were higher than for 
DPR and the mean of AWP results were higher than the T2T groups. However, statistical 
analysis showed that only AWP was significantly higher than T2T groups. IPR and DPR 
results were not significantly different. In other words, the label appeared to have a 
stronger influence on responses than scheme design. 

• There was no interaction effect detected between the labels and the scheme design 
variables. 
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• A three-step multiple linear regression analysis showed that Acceptance was predicted by: 
Age (older age group was a negative predictor), Gender (male was a positive predictor), 
Norms, Emotions, Risks, and Benefits. Ordinal regression also showed that Labels 
significantly predicted support. 

• Emotions followed by Norms were the strongest predictors. Next were Benefits and Risks. 
• An explanation for the emergence of the older age group as a negative predictor is that it 

has an interactional effect, particularly with Emotions and Risk. Older participants on 
average had more positive emotions and less perceived risk, however, this did not 
translate to higher support or higher willingness to drink. 

• It appeared that AWP groups were associated with more positive normative responses 
and more positive emotional responses that translated into higher support and an 
increased likelihood of being willing (or happy) to drink recycled water.  

 

4.2 Survey comparison 
For this part of the analysis, we compared the results from the NextGen survey (conducted in 
May 2019, see Smith et al. 2021) with the results from this study. Although the question items 
being compared were worded identically in the two surveys, the dependent variables Support and 
Would Drink were measured on different scales in the two surveys. The Nextgen survey results 
were measured on 5-point Likert scales, and for the purposes of this analysis they were converted 
to 7-point equivalent using the conversion in Table 10. However, caution is still needed when 
interpreting these results, because the extended 7-point response scale used in this research 
may have resulted in more participants somewhat agreeing. 
 
Table 10 Translation of 5-point to 7-point scale 

Response values 
NextGen 
5-point 

Nextgen converted to 
7-point 

Strongly Disagree 1 1 

Somewhat disagree 2 2.5 

Neither agree nor disagree 3 4 

Somewhat agree 4 5.5 

Strongly Agree 5 7 

 
The other four variables (Norms, Emotions, Risk, Benefits) were measured on 5-point scales in 
both surveys. However, the statements and the number of items varied between the two surveys. 
Norms and Emotions used the same four statements. Risk had three statements in each survey, 
however, only one statement was common between the two surveys. This study used four 
statements for Benefits, however, the NextGen survey had only one. The results showed that the 
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values for all six variables were higher in this survey compared to the 2019 NextGen survey 
(Figure 10) with the difference being statistically significant.  
 

 
Figure 10 Comparison of six variables from the two surveys 

 
When these factors were put into a regression model along with basic demographic information 
and a dummy variable for the year of the survey (2022 = 1 and 2019 = 0) most of the variance 
was explained by the variables Norms, Emotions, Risk, and Benefits. The year of the survey was 
not a significant predictor variable in the model: the higher support and higher willingness to drink 
in 2022 were related to the higher values for the other four predictor variables (Norms, Emotions, 
Risks, Benefits). 
 

4.3 Interview results 
 
Results from coding and thematic analysis of the interviews are summarised in the following 
subsections.  
 
4.3.1 Initial reactions 
Initial reactions to the concept ranged from shocked and disgusted to unconcerned to very 
supportive (Table 11). Many people were sure that it happened already. 
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Table 11 A range of initial reactions to the idea of recycled water for drinking, with example illustrative quotes 

Shocked, 
disgusted 

Seems ok Others might 
not like it 

Unconcerned, 
accepting 

Thought it 
happened anyway 

Wants to know 
more 

Great idea! 

“…it sounds pretty 
unpalatable. To be 
honest,.. the initial 
thoughts was, oh, 
no, I don't think I’d 
like that... I think 
we're naturally 
programmed to 
reject it" P119 
 
“I was shocked oh 
it's awful. It's a bit, 
I’d never heard of 
anything like that” 
P22 

“…it's like 
somebody else has 
used it first, which 
isn't necessarily a 
bad thing because 
lots of people 
recycle stuff” P173  
 
“I think it's fine. I 
mean It's one of 
those things sort of 
a part of you 
instinctively goes 
urgh, and you can't 
sort of help thinking 
oh well you know 
that taking certain 
types of waste and 
converting them into 
drinking water 
doesn't sound 
particularly 
pleasant. But you 
know it's one of 
those things. I don't 
see it as a major 
problem.” P321 

“I can understand 
why a lot of 
people will have 
some adverse 
thoughts about it. 
I think it’s just the 
general thought 
of drinking water 
that has been 
urinated or 
defecated in but 
if it’s filtered 
properly I don't 
see any problem 
with it.” P208 
 

“It doesn't fill me with 
any kind of 
trepidation. It seems 
perfectly sensible to 
me in these water 
stressed times in 
which we live” P332 
 
“…we have to look at 
alternatives… it's a 
road that we actually 
have to go down …if 
it made sense 
economically then I'd 
be happy to take it 
regardless.” P372 

“I've got to admit 
that I was slightly 
surprised that it's all 
not already sort of 
part of the system” 
P321  
 
“Is this not basically 
what happens with 
water we get at 
home anyway?” 
P208  
 
“So I mean, as far 
as I was aware, 
thought we already 
recycled our 
wastewater to a 
certain extent. I was 
always under the 
impression that I 
drink it. Water 
wasn't drinking 
water. Um, you 
know it had been 
treated to some 
extent.” P390 

“…but it's I’m 
intrigued to find out 
how it all works, 
really.” P22 
 
 

“I think it is a good 
idea or a brilliant 
idea, because it will 
have to save water 
and make it more 
valuable for many 
users.” P273  
 
“I'm actually not 
against it I’m quite 
in favour of it. So 
I’ve got no aversion 
to it at all” P208    
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4.3.2 Perceptions of scheme design 
Views on the scheme designs (IPR and DPR) went both ways, some saw environmental benefits 
to returning the water to the environment:  
 

• “Given that nature is quite good at cleaning up water to some extent. Anyway, I don't see 
a problem in sticking it back through the environment to be honest” P321 

 
Others thought there were benefits to keeping the purified water in an engineered storage to 
protect the quality and quantity: 
 

• “I think it can be kept clean in a safe place, because in the river um, some persons can 
kind of walk past or something, and just throw things in it. And then there's like impurities 
can travel down, because, of course, it's a river like it doesn't care what's or doesn't know 
what's entering it. Someone can just throw things. And then it just travels and contaminates 
the whole process… If it does go back into the river, it's no longer this pure, clean water 
that you've spent the money to run. Run the machines, you know, to run the treatment 
plant. Clean the water. You've got to do it all over again.” P123 

 
Others did not express strong opinions:  
 

• “…it wouldn't bother me really because it's basically the same isn't it.” P71 
 

4.3.3 Influence of terminology (and the media) 
Respondents liked different terms, ‘purification’ was seen as positive as “it feels pure and safe” 
P173. Others were unconcerned about terms like ‘toilet to tap’ and said that people already have 
their own biases, and the media feed into confirming those bias through the terminology they use: 
 

• “I think obviously, if you read a very far right leaning newspaper … then obviously, they're 
going to go down the sewage beverage thing, whereas I imagine sort of you know, a bit 
more sort of Guardian type readers would be sold it as advanced water purification, or 
reclaimed water, and I think it depends on … your own stance on climate change 
personally, your own stance, and how much you allow yourself to be influenced by the 
media that you have access to.” P119 

 

4.3.4 Benefits of diagrams and simple explanations 
Many of the participants liked the diagrams as they helped them understand the concept of water 
recycling. Moreover, participants suggested that simple explanations and easily accessible 
information would be helpful: 
 

• “…knowing a little bit more about the process, so, you know, I don't feel quite as eww, this 
is awful as I did before” P119 
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• “…seeing it in a picture and explaining it in the diagram then yeah, it makes more sense” 
P22 

• “I like seeing about how it all changes ..it goes in some way and it comes out a completely 
different thing.” P108 

• “It would be like, so, simple diagrams and simple like bullet points of how it worked. And 
really, the main point being, that you know it is safe to drink.” P173 

 

4.3.5 Benefits of discussing water quality treatment & regulation 
Further to the usefulness of simple diagrams and explanations of how the process would work, 
interviewees expressed how they would like to be assured about the safety of reuse schemes. 
They evoked safety through two means, water quality standards (and regulation) and water 
treatment technology, as illustrated in the following extracts: 
 

• “I think, more broadly, as long as it has to reach the same level as whatever everything 
else does cleanliness wise and then I would be fine.” P71 

• “I would go for it as long as I've gotten like proof to know that. Oh, okay, this is safe for 
drinking. as long as it's safe for drinking… And um, the impurities will not be there while I 
drink. So if the company… gives us the proper information about the technology, and really 
assures us that it's safe with evidence evidence-based practice, of course, like putting it 
up on government websites UK page, and where the knowledge is easily accessible” P123 

• “You want it to be healthy. Um yeah, just to be sure that it has gone through the right 
treatment process. Yeah, it's been purified.” P273 

• “And I think sort of being able to sort of say, this process sort of kills X percentage of germs 
and stuff is a very simple message, but a very reassuring one.” P321 

• “You know it’s obviously a well-managed industry that's obviously got these strict 
standards. They can't obviously put dirty water back into the drinking system. So by and 
large where it comes from is not really that relevant. It's got to be safe. It's got to be 
measured and monitored. So what you get out the end shouldn't really be that much 
different from what it is now.” P390 

 

4.3.6 Social norms  
A common theme was that, although participants themselves said they would be ok with recycled 
water, they could see why others would not be:  
 

• “…people, they're just going to think that it's dirty and I think people just need to be 
explained how it works to maybe agree with it really” P22 

 
As such, the role of social norms came through in the qualitative research and indicated how 
people could be influenced by others or, more so, by the prevailing opinion: 
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• “A main disadvantage would be how it is seen by other people if you said, oh you know, I 
have recycled water at home, people might be a bit, ‘oh really?’” P173 

 

4.3.7 Perceptions of water management 
The interviews discussed people’s views on water management more generally and whether they 
saw recycled water as a priority among a range of options. Some saw it as inevitable, as climate 
change meant less water was going to be available in the future. Some saw co-benefits to water 
recycling, for example, through reducing sewer overflows or potential ecological and biodiversity 
benefits to IPR in particular. Some saw it as part of a mix of solutions focused on reducing leakage 
and water transfers were mentioned by several respondents. Others were less trusting of water 
companies and the interviews highlighted the potential for climate change scepticism and anti-
population growth narratives. In sum, the interviewees were often quick to link the concept of 
water recycling to their wider views on water resource management and political issues. 
 

• “Well, we've clearly got problems. We know climate change is going to become a bigger 
issue as we go along. We know the water companies are not doing what we hope they 
would do, and certainly not what privatization was intended for them to do. So, we can't 
carry on as we are. Water supply is going to be more critical and more difficult to maintain. 
So we have to look at alternatives” P372 

• “I guess right now I say about stopping the leaks, I also read somewhere they’ve not built 
a new reservoir since everything was privatized, which is kind of crazy as well.” P71 

• “Perhaps an overhaul of certain parts of the overall infrastructure in terms of that [leakage], 
is more of a priority than concentrating so much on this [water recycling].” P321 

• “Well, I’ve got lots of feelings on this, because again on Facebook it has reported that all 
these water companies, doing hosepipe bans and everything, because there was a limited 
amount of rain in August or July. I forget, one of them was a dry month, not overly dry. I 
mean it's … all that climate change rubbish. It's nothing to do with human behaviour, 
whatever…. well, I don't think it's actually necessary. But I think that all these things are 
over exaggerated, you know water shortages”. P222 

 

4.3.8 Communicating and engaging with the public 
Participants could see benefits to communicating simple explanations with the public from an 
early stage to “give people time to process and understand it” P22. A range of media channels 
was suggested including news channels and social media. Schools were seen as a good place 
to engage with the topic to inform the younger generation but also to use children to help share 
their knowledge:  
 

• “I think in schools, if this can be taught in schools, because if you look at the educational 
system, it's one of the ways people get knowledge. So, if this can be taught in schools as 
part of the curriculum, or like, so that students can release it back to their parents, back to 
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their grandparents, back to their nanny, back to their relatives, and that way it helps to 
spread the information wider.” P123 

 
A range of ideas was offered on engagement. This included celebrities who could talk about their 
experience with reuse or support for the idea. Relating water recycling to things that people know 
about, for example, people with fish who are familiar with water quality and treatment, or 
marketing products like beer. A consistent theme was that non-potable reuse should also be 
explored and people could see that recycled water should be used in agriculture and industry and 
even for non-potable uses in the house, for example: 
 

• “I suspect that might be easier to sell to people if they're saying that, ok, in the first instance, 
all this water that's being reprocessed, being treated for reuse, direct reuse, let's call it that 
is actually going into, let's say, industrial processes or things. I don't know whether that 
would be, might make some people feel more comfortable.” P332 

 
Across the interviews, many ways of getting information to people were suggested including by 
the Government, water companies, and individuals sharing information with family and friends 
and in their communities. Some suggested that they didn’t think the public needed to be that 
involved:  
 

• “Personally, I don't think there's a real need for what’s called a public discussion on it.” 
P321 

 
Whist another interviewee suggested that public engagement was irrelevant as they wouldn’t 
have a choice: 
 

• “I don't really have a choice and if [water company] says we're going to do that I don't have 
a choice.” P71 
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5 Discussion 
  

5.1 General trends in support for potable reuse in the UK 
 
Averaged across five survey groups with different manipulated variables, the proportion agreeing 
to some extent that they would support the use of recycled water for drinking purposes was 79% 
in this study. Marginally lower, 73% agreed that they would be happy to drink from a water supply 
augmented with recycled water. The first observation is that these values are higher than those 
found in previous research. For the NextGen project (data collected in May 2019), 67% supported 
or strongly supported the use of recycled water for drinking in the UK. A further step back in time, 
Aitken et al. (2014) found that 60% of Thames Water customers surveyed (n = 2,000) supported 
‘planned reuse’ (respondents were asked “How supportive are you of ‘Planned Reuse’?”, 
responses were on a scale of 1 =  completely against to 5 = completely supportive) and a study 
undertaken for Southern Water (n = 1,000, Accent 2012) found 68% supported planned reuse. 
More recently, Southern Water (2021) found that 60% would be supportive of a specific scheme 
proposal in Hampshire. 
 
As previously mentioned, such comparisons must be interpreted with caution due to differences 
in question and response styles, as well as differences in context. For instance, the context for 
this survey was a very dry and hot summer. As a comparison, the NextGen survey was collected 
in a cooler than average Spring2. All these things considered, there is at least some indication 
that the level of support has been consistent over the last decade and that there may be some 
shift towards the public becoming more supportive. These collective results are commensurate 
with many other international studies showing that, at a minimum, public support leans in favour 
of water recycling for drinking (with some exceptions), that there will likely be a small proportion 
against the idea and whose opposition might be difficult to shift, and that there are likely to be a 
large proportion who expect more assurances to be persuaded to the merits of any specific 
proposals, particularly as it becomes relevant to them in ‘their backyard’.  
 

5.2 Emotions – norms feedback 
 
This research has again highlighted the role of social norms and emotions in explaining people’s 
responses to water recycling for drinking. Very similar patterns were detected by Smith et al., 
2021) in the NextGen project that showed social norms were the strongest predictor of willingness 
to consume recycled water followed by emotions. In this research, the order was reversed with 

 
2 See Met Office anomaly data. https://www.metoffice.gov.uk/research/climate/maps-and-data/uk-temperature-
rainfall-and-sunshine-anomaly-graphs. Accesses 10/10/2022 
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emotions being the stronger predictor, however social norms were a close second in linear 
regression models. The magnitude of emotions as a predictor variable increased in the 
willingness to drink regression model compared to the support for water recycling model.  
 
Depending on the theoretical positioning of research, norms (or social conformity) are shown to 
be a strong motivating factor for accepting recycled drinking water and more so if subjects agree 
the water is safe and if the ”yuck” factor is of lower salience (Leong and Lebel 2020). Adding to 
the normative dimension, moral obligation has also been shown to be an influencing factor in 
recent literature (e.g. see Vila-Tojo et al., 2022) that may help determine whether water recycling 
is designated as good and desirable. On the other hand, research more rooted in psychological 
theory tends to show anticipated disgust as a strong, if not the strongest predictor of willingness 
to use recycled water (Wester et al. 2016).   
 
The interview data revealed how individual judgements might be vulnerable to the wider social 
mood with several interviewees indicating that they felt comfortable with recycled water but they 
could understand why others might evaluate it as undesirable. Moreover, the toilet-to-tap 
messaging in the survey research resulted in significantly fewer positive emotions and less 
supportive social norms that were further linked to lower support and lower willingness to drink 
recycled water. Alongside the interview data, there was the outline of a potential negative 
feedback cycle that could be initiated through negative messaging. Such mechanisms are 
discussed in the literature describing how emotions contribute to maintaining social norms, for 
example, how social functionality of emotions in groups extends to shaping norms based on moral 
standards (Heerdink et al. 2019), or how group identity and norms interact to generate emotions 
associated with norm conformity (Christensen et al. 2004). 
 

5.3 Risk, Benefits, and Trust 
 
In the survey for this research, the majority of respondents agreed that water recycling for drinking 
was safe, although one quarter was not sure and 10% disagreed. On benefits, the level of 
agreement was more unanimous; for example, 85% associated recycled water with 
environmental benefits. In this study, both factors significantly predicted support for recycled 
water and a person’s self-reported willingness to drink it. Perceived benefits contributed more to 
the support for recycled water in the regression model compared to the willingness to drink 
regression model. 
 
We know from previous research that perceptions of health risks are typically associated with less 
positive perceptions of water recycling. In a study in southern Spain, the researchers found that, 
alongside disgust,  perceived risks were the main determinants of the low degree of acceptance 
of recycled water for ingestion by people (Moya-Fernández et al. 2021). In research undertaken 
in the UK, risk perceptions were statistically significant predictors of willingness to consume 
recycled water (Smith et al. 2021). Perceived benefits referred to in the literature have often been 
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related to cost (the price of existing water supplies compared to recycled water) and 
environmental benefits. In the NextGen study and in the UK, the perceived environmental benefit 
was a significant predictor of support for nutrient recovery, and willingness to consume food grown 
with recovered nutrients but not for dependent variables related to recycled water.  
 
Trust was not included as a variable in the quantitative survey research. Trust has been 
extensively studied as a factor relating to the acceptance of recycled water and, for this reason, 
we did not look specifically at the multidimensionality of trust in this study. Other research shows 
that higher levels of trust are consistently associated with more positive perceptions of water 
reuse, whilst also highlighting the multi-dimensionality of a ‘trust’ construct. The reviewed 
literature included measures of trust in the water authority (Garin et al. 2021; Nkhoma et al. 2021), 
medical professionals and public health experts (Sokolow et al. 2019; Akpan et al. 2020), 
scientists (Vila-Tojo et al. 2022), and governing institutions (Massoud et al. 2018). From the 
interview research, we could see that trust was prevalent in the interviewees' opinions, with 
varying degrees of trust or confidence expressed towards water companies, the Government, 
and the media in particular. 
 

5.4 The role of terminology 
 
Negative effects of terminology on public acceptance of recycled water have been explored 
through many prominent international case studies, two examples being the outcomes in San 
Diego, USA, and Toowoomba, Australia. For San Diego, a ‘misperception’ of the proposed 
scheme has been attributed to the introduction of the phrase “toilet to tap” in the local media 
alongside national media reports about contaminants in drinking water that were used as a wedge 
issue in local and state political races (US EPA 2018). A similar fate befell the proposal for 
Toowoomba where the scheme also became embroiled in negative media campaigns and local 
politics (Nkhoma et al. 2021). Further exacerbating the situation in San Diego, a report by the US 
EPA (2018) cites a lack of visibility of the water division and a failure to counteract misleading 
information in the media. 
 
In the survey research for this project, the proportions agreeing with support for water recycling 
and to whether they were happy to drink recycled water were 7% lower in both instances for the 
toilet-to-tap groups compared to the advanced water purification groups. The survey results 
indicated that the reaction to toilet-to-tap labelling resulted in less positive emotional and 
normative responses (both statistically significant), which in turn, influenced a reduced overall 
level of support and willingness to drink recycled water. Judgements of risks and benefits seemed 
more resilient to the messaging and were not significantly lower in the toilet-to-tap survey groups 
compared with the other groups. Whilst the survey results showed an impact from the toilet-to-
tap messaging, interviewees also showed that people were savvy to the biases in the media and 
said they could see through media headlines trying to rouse outrage. However, although, they 
themselves were largely supportive, they could see how other people might not like the idea and 



Ref: DWI 70/2/348. Project Report 
 

 
46 

Information categorisation: 
Confidential – commercial 

 

that the public more generally might be subject to being outraged or alarmed by certain 
terminology and media reports.   
 
Research on the effect of varying terminology has shown that “recycled water” is often seen as a 
more positive term than “reclaimed water” (McClaran et al. 2020). The branding of NEWater in 
Singapore is attributed as a factor in encouraging wide public acceptance of water reuse there 
(Hartley et al. 2019b). Other research has found that specific terms that invoke desirable 
characteristics of the water include: “Pure”, “Eco-Friendly”, and “Advanced Purified”, were viewed 
more favourably than terms such as “Recycled”, “Reclaimed”, “Non-traditional”, “Treated 
Wastewater”, and “Reused” - the most consistently preferred was “Pure Water” (Ellis et al. 2019). 
In this research, we also found that the term ‘advanced water purification’ was evaluated positively 
and interviewees agreed that phrasing relating to ‘purity’ or ‘nature’ was more assuring. 
 

5.5 The role of scheme design 
 
An objective of this research was to determine the influence of public acceptability of water 
recycling if environmental buffers or engineered storage are in place. The survey results did not 
identify any significant difference in the response values between participants assigned to DPR 
or IPR groups, although mean values were slightly higher in the IPR groups. The interviews reveal 
how preferences were not particularly strong either way and that some people preferred indirect 
reuse as they saw potential environmental benefits whilst others saw direct reuse as a more 
pragmatic (and potentially efficient) approach where the quality and quantity of the recycled water 
could be managed more carefully. Although there is speculation that the public may baulk at DPR, 
the evidence from this research indicated that DPR was evaluated as equally valid as IPR. 
 
International experience and research have reached similar conclusions and indicate that the 
influence of scheme design on public acceptance is not clear. Two internationally successful 
schemes commended for their public engagement efforts (Orange County in California, USA, and 
Perth, Australia) are both groundwater replenishment schemes (Khan and Branch 2019). The 
well-regarded NEWater schemes in Singapore are classified as surface water augmentation. 
However, the recycled water is primarily supplied to non-domestic sectors for industrial and 
cooling purposes and only a small proportion is directed to reservoirs to supplement drinking 
water reserves during dry months. Research in the UK has indicated that aquifer recharge was 
preferred to reservoirs or rivers for an IPR scheme (Aitken et al. 2014). The same research also 
found that some participants might favour DPR, reasoning that treated wastewater should not be 
further contaminated with raw water in the environment or reservoir. The same perspective has 
been uncovered in the USA (San Diego) where some public responses have called for the highly 
purified water to be used directly, rather than being released into the environment, where its 
quality could be degraded (Tortajada and Nambiar 2019). Research in South Africa found that 
potable reuse was preferred to non-potable and DPR was also preferred to IPR (Prins et al. 2022). 
On the other hand, studies have also found that informing people that the recycled water is passed 
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through an aquifer (or a ‘natural’ barrier) before using it for drinking can remove the stigma 
attached to it (Ellis et al. 2022). Furthermore, there might be wider perceived benefits of IPR 
schemes if they enhance the natural environment (Lazaridou et al. 2019; Baawain et al. 2020; 
Judge et al. 2021) or improve the amenity of natural water features (Gu et al. 2015). 
 

5.6 Demographic and social factors 
 
We found some differences in survey responses based on demographic variables, however, 
further analysis showed that the complex interactions between many of the demographic 
variables made it difficult to draw strong conclusions. Survey responses to a range of questions 
varied based on age, gender, level of education, and household income, however, demographic 
factors also interacted strongly with each other. Moreover, in regression analysis, demographics 
only explained a very small proportion of the variance in the dependent variables.  
 
This research found that, on average, male respondents responded marginally more favourably 
than females. There were also differences for some of the dependent variables for age, level of 
education and household income level. Trends were consistent with other research showing 
those with the lowest level of education and lowest household income provided lower mean 
response values. As summarised in Fielding et al., (2018), there is some indication that males, 
those with higher levels of education, and those with higher incomes may be more accepting of 
recycled water, although some studies contradict this more prevailing trend.  
 
Our analysis does not indicate any shift in the pattern of evidence for demographic variables. As 
previous literature has summarised, the effects of demographic variables are mixed and are often 
not significant predictors of perceptions of water recycling. When the results have been 
significant, they vary from case to case. What we can say is that responses vary at different units 
of analysis from the individual to segments of a community or a region and so on. Moreover, 
individuals will respond to information about water recycling in different ways, depending on many 
factors including the extent to which they prioritise environmentalism, the characteristics of their 
social networks, their political views, or their evaluations of water resource management more 
generally. 
 

5.6.1 The broader water management context 
Much of the prior research has tended to focus on understanding how responses to reuse are 
shaped by individuals' cognitive and emotional processes, however, there is considerable scope 
to further consider the linkages with wider societal contexts, trends and processes (Smith et al. 
2018). The success factors for individual schemes can be diverse and context-specific; for 
example, Scruggs et al. (2020) found that the success of DPR schemes in inland USA was related 
to direct experience with water scarcity, community smallness, and water governance 
arrangements. Equally, well-documented failures are reported for schemes that were proposed 
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for Toowoomba (Australia) and San Diego (CA, USA) where their fate was determined by a mix 
of political and social factors (Nkhoma et al. 2021). In the UK (and elsewhere – see Hartley, 
Tortajada and Biswas, 2019), awareness of high levels of leakage in some water supply zones 
and generally low levels of trust in water companies can foster scepticism and thus detract from 
public support for new water resources more generally (Ipsos Mori 2018).  
 
The interviews helped to expose ways in which individuals might relate water recycling to other 
water management issues. For example, some saw it as inevitable (as climate change meant 
less water was going to be available in the future), some saw potential co-benefits to water 
recycling (for example, through reducing sewer overflows or potential ecological and biodiversity 
benefits to IPR in particular), and some saw it as part of a mix of solutions focused around 
reducing leakage. Others were quick to bring into focus their views on the performance of their 
water company (or the water industry more generally). In sum, the interviewees were often quick 
to link the concept of water recycling to their wider views on water resource management and 
political issues. 
 

5.7 Public communication-based interventions 
 
This research project has identified that the public is likely to be receptive to simple diagrams and 
information about water recycling. Moreover, they would like to be assured about the safety. The 
interview research identified a range of methods and mediums for engaging with the public which 
include, but are not limited to, websites, social media, news channels and endorsements by 
celebrities.   
 
Research suggests that shifting public opinion on water reuse is likely to require comprehensive 
programmes of engagement and outreach that run over some time (Smith et al. 2018; Brown and 
Bloxom 2019; Furlong et al. 2019; Khan and Branch 2019). The evidence for this claim comes 
through monitoring and observing the change in public opinion in certain locations over time 
through snapshot surveys, and through the ultimate realisation of projects (that are evaluated as 
being ‘successful’). Examples include the groundwater recharge scheme in Perth (Australia) 
where past project failures (specifically in Toowoomba) had led some to question whether 
Australians would accept recycled water. Similarly, San Diego has demonstrated that public 
opposition can be moved through more open dialogue over time and extensive outreach involving 
visitors centres, community events and education initiatives (Khan and Branch 2019).  
 
Research has shown the provision of information to be associated with several positive outcomes 
in experimental studies (Fielding and Roiko 2014), although, the effect may depend on the 
participants' initial attitudes (Roseth 2008; de Koster and Achterberg 2015), or the perceived 
relevance of a recycled water scheme (Price et al. 2015). Where communications might initially 
have a positive influence on public perceptions, any such effect needs to be considered in the 
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context of wider social debates and the potential for scare campaigns or news media agendas to 
have an opposing effect (Kemp et al. 2012; Goodwin et al. 2018a). 
 
What is increasingly clear is that the simple provision of information, may not (on its own) achieve 
meaningful shifts in public attitudes and public engagement approaches are likely to benefit from 
incorporating a wide range of activities that appeal to rational and emotional processes as well 
as engaging a wide range of actors over a period of time (Smith et al. 2018). Ongoing activities 
might include establishing the impartiality and credibility of information, providing transparency 
and accountability in monitoring and evaluation, producing technical publications on quality and 
success stories, involving local authorities and advisory boards, incorporating consumer 
representation in reuse scheme development, or offering tastings and demonstrations of recycled 
water (Al-Saidi 2021). As already mentioned, Singapore has had success with several public 
engagement methods that included endorsements of the recycled water by political leaders and 
celebrities (WHO 2017). Other studies also discuss the role of legitimisation processes and how 
such processes might be assisted through outreach and building positive narratives over time 
(Harris-Lovett et al. 2015). 
 
As discussed earlier, social norms and emotions play an important role in establishing how the 
public more generally might react to proposals for water recycling schemes. Drawing from 
technology legitimacy theory (e.g.Binz et al. 2016), people’s evaluations of water recycling for 
drinking water can refer to moral (is it the right thing to do?), pragmatic (will it benefit the public?), 
cognitive (does it make sense?), or regulative (will it comply?) dimensions of legitimacy. In their 
research, Binz et al. (2016) theorise how the congruence of water recycling as a technological 
innovation relates to people’s established worldviews and the prevailing norms and they also 
discuss how the persistent cognitive “yuck factor” might be confronted by making the innovation 
more comprehensible. Emotional legitimacy could equally form a separate dimension that might 
interact with moral, normative and cognitive dimensions as part of an expanded legitimacy 
framework, in a similar vein to proposals by Díez-Martín et al. (2021). 
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6 Recommendations for public engagement 
 
The findings from this research project lead to several recommendations for informing the public 
and other stakeholders about water recycling to augment drinking water supplies. Similar 
recommendations can be found in customer research undertaken by water companies in the UK 
(e.g. see Southern Water 2021) as well as guidelines produced in other countries more versed 
with potable water reuse. Prominent international guideline examples include: 
 

• Kearnes and Motion (2014) Water Recycling and the Public: Project Report Guidelines for 
Community Engagement 

• Motion and Kearnes (2014) Water Recycling and Media: Project Report Guidelines for 
Communication 

• US EPA (2018) Mainstreaming Potable Water Reuse in the United States: Strategies for 
Levelling the Playing Field 

• European Commission (2016) Guidelines on Integrating Water Reuse into Water Planning 
and Management in the context of the WFD 

• Muanda et al. (2018) Direct Reclamation of Municipal Wastewater for Drinking Purposes. 
Volume 3: Framework guidelines for public engagement on water reuse (South Africa) 

 
As outlined in the WHO 2017 guidelines for potable reuse, the success of water reuse schemes 
can depend on gaining public confidence and trust (both in the process but also in the 
organisations and authorities responsible for overseeing the delivery of safe water). To achieve 
this, clear communications are necessary that are transparent about the justification for the 
proposed water resource, the costs and risks involved, and how risks are managed to provide 
safe water. From the results of this research, we make the following recommendations: 
 

• Simple diagrams (either static or animated in short videos) accompanied by simple 
explanations will help communicate the concept of water recycling for drinking.  

• Communications should highlight current drinking water standards and monitoring 
methods, and be as transparent as possible about any existing water quality data from 
water recycling schemes (e.g. from demonstration sites and trials). 

• Consistency of language is recommended, along with accurate and neutral terminology 
(e.g. ‘advanced water purification’) that avoids unnecessarily emphasising a link with 
wastewater or sewage.  

• Develop common guidelines to support joined-up messaging and approaches between 
government, regulators and water companies.  

• Communications should situate water recycling within a range of diverse solutions that aim 
to increase the resilience of water resources.  

• Engage directly with a wider set of potentially influential stakeholders – strategies in other 
countries include: commissioning panels of independent experts (e.g. academics) to 
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review proposals and trials; involving celebrities or politicians in proposed schemes; asking 
local food and beverage businesses to use recycled water in promotional products (e.g. 
brewing beer with recycled water); and outreach to schools.  

• Develop a strategy for media engagement – strategies in this vein include: leading the 
conversation; building positive relationships with journalists; developing clear and 
consistent narratives that promote key messages; and evaluating of media performance 
and audience responses to media stories to inform institutional learning.  
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Appendix A: Literature review method and 
articles 
 

 
Figure 11 Summary of literature search and screening – based on ROSES flow diagram for systematic 
reviews (Haddaway et al. 2017) 

 
The Scopus and Web of Science (WoS) searches used the following criteria for “title-abstract-
keyword” (“topic” in WoS), limiting the results to 2018-2022: 

• "water reuse"  OR  "water recycling"  OR  "reclaimed water"  OR  "recycled water"  OR 
“recycled drinking water“ OR “wastewater reuse” OR  "water reclamation"  OR  "potable 
reuse"  OR  "non*potable reuse" 

• public  OR  citizen*  OR  customer*  OR  consumer* OR inhabitant* 
• review  OR  survey  OR  questionnaire*  OR  interview*  OR  "focus 

group*"  OR  workshop* OR experiment* OR “online panel” OR respondents OR “social 
media” OR “online news” OR “structural equation model” 
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Steps in literature review: 
• The results from the Scopus and WoS searches were combined and the duplicate records 

were removed.  
• The article titles were screened and excluded if they were not deemed to be relevant. The 

reasons for exclusion were mainly to do with the article being focused on technical aspects 
of water use or water recycling (not on public perceptions) or being focused on public 
perception but for non-potable uses with no recommendations on communicating with the 
public. We note here that some articles passed the title review if they focused on non-
potable reuse but also indicated they included insights into public engagement. 

• Following the screening of article titles, the abstracts were reviewed. Articles were 
screened out if they (i) were focused on perceptions of drinking water more generally (not 
necessarily with a recycled water component), (ii) focused on NPR in a narrow field (e.g. 
industrial reuse or agricultural reuse only) or in a less-comparable socio-economic context, 
or (iii) were included and discussed in Fielding et al. (2018) or Smith et al. (2018).  

• For the next step, three articles were selected from the corpus so that their references 
sections could be reviewed to check for any relevant papers that might have been missed 
through the database search. The three articles were selected as they were (i) recently 
published, (ii) covered a range of reuse options (i.e. IPR, DPR, and NPR), and (iii) had 
extensive reference sections.  

• Following this assessment, a selection of articles was added to the corpus that (i) were not 
found in the database searches, and (ii) were not discussed or referenced in either Fielding 
et al. (2018) or Smith et al. (2018). Some of these articles were published before 2018 and 
were included where they provided empirical evidence relating to means of influencing 
public perceptions. 

 
A.1 Description of corpus 
 

Authors Year Title Source title Ref 
Vila-Tojo S., 
Sabucedo J.-M., 
Andrade E., Gómez-
Román C., Alzate M., 
Seoane G. 

2022 From scarcity problem diagnosis to 
recycled water acceptance: A perceptive-
axiological model (PAM) of low and high 
contact uses 

Water Research 1 

Prins F.X., Etale A., 
Ablo A.D., Thatcher A. 

2022 Water scarcity and alternative water 
sources in South Africa: can information 
provision shift perceptions? 

Urban Water 
Journal 

2 

Sivagurunathan V., 
Kosovac A., Khan S.J. 

2022 Urban potable reuse: contrasting 
perspectives of water industry 
professionals and elected politicians in 
Sydney, Australia 

Water International 3 
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Authors Year Title Source title Ref 
Ellis S.F., Savchenko 
O.M., Messer K.D. 

2022 

Mitigating stigma associated with recycled 
water 

American Journal 
of Agricultural 
Economics 

4 

Nkhoma P.R., Alsharif 
K., Ananga E., Eduful 
M., Acheampong M. 

2021 Recycled water reuse: what factors affect 
public acceptance? 

Environmental 
Conservation 

5 

Garin P., Montginoul 
M., Noury B. 

2021 Waste water reuse in France - Social 
perception of an unfamiliar practice 

Water Science and 
Technology: Water 
Supply 

6 

Moya-Fernández P.J., 
López-Ruiz S., 
Guardiola J., 
González-Gómez F. 

2021 Determinants of the acceptance of 
domestic use of recycled water by use 
type 

Sustainable 
Production and 
Consumption 

7 

Li T., Roy D. 2021 “Choosing not to choose”: Preferences for 
various uses of recycled water 

Ecological 
Economics 

8 

Distler L.N., Scruggs 
C.E., Cruz M.P., 
Rumsey K.N. 

2021 Public Engagement on Water Reuse 
Beyond Community Surveys 

Journal - American 
Water Works 
Association 

9 

Howe K.J., Alspach 
B., Bellona C., Minton 
J., Tchobanoglous G. 

2021 Potable Reuse Trends and Challenges: A 
Conversation With the Editorial Board of 
the AWWA Water Science Topical 
Collection on Potable Reuse 

Journal - American 
Water Works 
Association 

10 

Hou C., Wen Y., Liu 
X., Dong M. 

2021 Impacts of regional water shortage 
information disclosure on public 
acceptance of recycled water — 
evidences from China's urban residents 

Journal of Cleaner 
Production 

11 

Wester J., Broad K. 2021 Direct potable water recycling in Texas: 
case studies and policy implications 

Journal of 
Environmental 
Policy and 
Planning 

12 

López-Ruiz S., Moya-
Fernández P.J., 
García-Rubio M.A., 
González-Gómez F. 

2021 Acceptance of direct potable water reuse 
for domestic purposes: evidence from 
southern Spain 

International 
Journal of Water 
Resources 
Development 

13 

Hou, Caixia; Wen, 
Yan; He, Yuqi; Liu, 
Xiaojun; Wang, 
Mengmeng; Zhang, 
Zhiyin; Fu, Hanliang;  

2021 Public stereotypes of recycled water end 
uses with different human contact: 
Evidence from event-related potential 
(ERP) 

Resources, 
Conservation and 
Recycling 

14 

Li, Li; Liu, Xiaojun; 
Zhang, Xinyue;  

2021 Public attention and sentiment of recycled 
water: Evidence from social media text 
mining in China 

Journal of Cleaner 
Production 

15 
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Authors Year Title Source title Ref 
Judge M., de Hoog 
O., Perlaviciute G., 
Contzen N., Steg L. 

2021 From toilet to table: value-tailored 
messages influence emotional responses 
to wastewater products 

Biotechnology for 
Biofuels 

16 

Tanner B., Feltz A. 2021 Comparing Effects of Default Nudges and 
Informing on Recycled Water Decisions 

Journal of 
Experimental 
Psychology: 
Applied 

17 

Smith, Shannon, 
Poncet 

2021 NextGen report not yet published 18 

Chfadi T., Gheblawi 
M., Thaha R. 

2021 Public acceptance of wastewater reuse: 
New evidence from factor and regression 
analyses 

Water 
(Switzerland) 

19 

Al-Saidi, M 2021 From Acceptance Snapshots to the Social 
Acceptability Process: Structuring 
Knowledge on Attitudes Towards Water 
Reuse 

FRONTIERS IN 
ENVIRONMENTAL 
SCIENCE 

20 

Seraphin K.D. 2020 Enhancing water literacy through an 
innovative television series focused on 
wai maoli: Hawai’i fresh water initiative 

Water 
(Switzerland) 

21 

Nemeroff C., Rozin 
P., Haddad B., Slovic 
P. 

2020 Psychological barriers to urban recycled 
water acceptance: a review of relevant 
principles in decision psychology 

International 
Journal of Water 
Resources 
Development 

22 

Scruggs C.E., Pratesi 
C.B., Fleck J.R. 

2020 Direct potable water reuse in five arid 
inland communities: an analysis of factors 
influencing public acceptance 

Journal of 
Environmental 
Planning and 
Management 

23 

Distler L.N., Scruggs 
C.E. 

2020 Arid Inland Community Survey on Water 
Knowledge, Trust, and Potable Reuse. I: 
Description of Findings 

Journal of Water 
Resources 
Planning and 
Management 

24 

Baawain M.S., Al-
Mamun A., 
Omidvarborna H., Al-
Sabti A., Choudri B.S. 

2020 Public perceptions of reusing treated 
wastewater for urban and industrial 
applications: challenges and opportunities 

Environment, 
Development and 
Sustainability 

25 

Leong, Ching; Lebel, 
Louis;  

2020 Can conformity overcome the yuck factor? 
Explaining the choice for recycled drinking 
water 

Journal of Cleaner 
Production 

26 

McClaran, Nikki; 
Behe, Bridget K; 
Huddleston, Patricia; 
Fernandez, R 
Thomas;  

2020 Recycled or reclaimed? The effect of 
terminology on water reuse perceptions 

Journal of 
Environmental 
Management 

27 
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Authors Year Title Source title Ref 
Akpan, Victor E; 
Omole, David O; 
Bassey, Daniel E;  

2020 Assessing the public perceptions of 
treated wastewater reuse: opportunities 
and implications for urban communities in 
developing countries 

Heliyon 28 

Greenaway, Tameika; 
Fielding, Kelly S;  

2020 Positive affective framing of information 
reduces risk perceptions and increases 
acceptance of recycled water 

Environmental 
Communication 

29 

Etale, Anita; Fielding, 
Kelly; Schäfer, Andrea 
Iris; Siegrist, Michael;  

2020 Recycled and desalinated water: 
Consumers’ associations, and the 
influence of affect and disgust on 
willingness to use 

Journal of 
Environmental 
Management 

30 

Lee N.M., Callison C., 
Seltzer T. 

2020 Sustainable Beer: Testing the Effects of 
Water Conservation Messages and 
Brewery Type on Consumer Perceptions 

Journal of Food 
Products Marketing 

31 

Taher M.N., Awayes 
J., Cavkas S., Beler-
Baykal B. 

2019 Public attitude for acceptance of grey 
water reuse in Istanbul and the impact of 
informing potential consumers 

Desalination and 
Water Treatment 

32 

Rupiper A.M., Loge 
F.J. 

2019 Identifying and overcoming barriers to 
onsite non-potable water reuse in 
California from local stakeholder 
perspectives 

Resources, 
Conservation and 
Recycling: X 

33 

Ormerod K.J., 
Redman S., Kelley S. 

2019 Public perceptions of potable water reuse, 
regional growth, and water resources 
management in the Reno-Sparks area of 
northern Nevada, USA 

City and 
Environment 
Interactions 

34 

Lazaridou D., 
Michailidis A., Mattas 
K. 

2019 Evaluating the willingness to pay for using 
recycled water for irrigation 

Sustainability 
(Switzerland) 

35 

Sokolow S., Godwin 
H., Cole B.L. 

2019 Perspectives on the future of recycled 
water in California: results from interviews 
with water management professionals 

Journal of 
Environmental 
Planning and 
Management 

36 

Zhu Z., Wang H., Li A. 2019 On the factors influencing public 
knowledge and acceptance of reclaimed 
water from a survey of three cities in 
northern China 

Journal of Water 
Reuse and 
Desalination 

37 

Ricart S., Rico A.M. 2019 Assessing technical and social driving 
factors of water reuse in agriculture: A 
review on risks, regulation and the yuck 
factor 

Agricultural Water 
Management 

38 

Ellis S.F., Savchenko 
O.M., Messer K.D. 

2019 What's in a name? Branding reclaimed 
water 

Environmental 
Research 

39 
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Authors Year Title Source title Ref 
Savchenko O.M., 
Kecinski M., Li T., 
Messer K.D. 

2019 Reclaimed water and food production: 
Cautionary tales from consumer research 

Environmental 
Research 

40 

Furlong C., 
Jegatheesan J., 
Currell M., Iyer-
Raniga U., Khan T., 
Ball A.S. 

2019 Is the global public willing to drink 
recycled water? A review for researchers 
and practitioners 

Utilities Policy 41 

Ricart S., Rico A.M., 
Ribas A. 

2019 Risk-yuck factor nexus in reclaimed 
wastewater for irrigation: Comparing 
farmers' attitudes and public perception 

Water 
(Switzerland) 

42 

Redman S., Ormerod 
K.J., Kelley S. 

2019 Reclaiming suburbia: Differences in local 
identity and public perceptions of potable 
water reuse 

Sustainability 
(Switzerland) 

43 

Del Hombre Bueno 
M.D.L.A.B.-R., Aznar-
Crespo P., Jodar-
Abellan A., Moreno 
J.M., Prats D. 

2019 Assessing social perceptions of emerging 
pollutants in South-East Spain 

WIT Transactions 
on Ecology and the 
Environment 

44 

Stotts R., Rice J., 
Wutich A., Brewis A., 
White D., Maupin J. 

2019 Cross-cultural knowledge and acceptance 
of wastewater reclamation and reuse 
processes across select sites 

Human 
Organization 

45 

Brown P., Bloxom L. 2019 Building support for water reuse: 
Engaging the community during the 
design and construction of a $110m AwpF 

91st Annual WEF 
Technical 
Exhibition and 
Conference, 
WEFTEC 2018 

46 

Glick, David M; 
Goldfarb, Jillian L; 
Heiger-Bernays, 
Wendy; Kriner, 
Douglas L;  

2019 Public knowledge, contaminant concerns, 
and support for recycled Water in the 
United States 

Resources, 
Conservation and 
Recycling 

47 

Hartley, Kris; 
Tortajada, Cecilia; 
Biswas, Asit K;  

2019 A formal model concerning policy 
strategies to build public acceptance of 
potable water reuse 

Journal of 
Environmental 
Management 

48 

Tortajada, Cecilia; 
Nambiar, Sunil;  

2019 Communications on technological 
innovations: potable water reuse 

Water 49 

Savchenko O.M., Li 
T., Kecinski M., 
Messer K.D. 

2019 Does food processing mitigate 
consumers’ concerns about crops grown 
with recycled water? 

Food Policy 50 

Whiting A., Kecinski 
M., Li T., r K.D.M., 
Parker J. 

2019 The importance of selecting the right 
messenger: A framed field experiment on 
recycled water products 

Ecological 
Economics 

51 
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Authors Year Title Source title Ref 
Alberich J.P., 
Mukhtarov F., 
Dieperink C., 
Driessen P., 
Broekman A. 

2018 Upscaling urban recycled water schemes: 
An analysis of the presence of required 
governance conditions in the city of 
Sabadell (Spain) 

Water 
(Switzerland) 

52 

Goodwin D., Raffin 
M., Jeffrey P., Smith 
H.M. 

2018 Informing public attitudes to non-potable 
water reuse – The impact of message 
framing 

Water Research 53 

Adapa S. 2018 Factors influencing consumption and anti-
consumption of recycled water: Evidence 
from Australia 

Journal of Cleaner 
Production 

54 

Lambert L.A., Lee J. 2018 Nudging greywater acceptability in a 
Muslim country: Comparisons of different 
greywater reuse framings in Qatar 

Environmental 
Science and Policy 

55 

Massoud M.A., 
Kazarian A., 
Alameddine I., Al-
Hindi M. 

2018 Factors influencing the reuse of reclaimed 
water as a management option to 
augment water supplies 

Environmental 
Monitoring and 
Assessment 

56 

Zhu Z., Li A., Wang H. 2018 Public perception and acceptability of 
reclaimed water: The case of Shandong 
province, China 

Journal of Water 
Reuse and 
Desalination 

57 

Timm S.N., Deal B.M. 2018 Understanding the behavioral influences 
behind Singapore's water management 
strategies 

Journal of 
Environmental 
Planning and 
Management 

58 

Harmon D., Gauvain 
M., Z Reisz, Arthur I., 
Story S.D. 

2018 Preference for tap, bottled, and recycled 
water: Relations to PTC taste sensitivity 
and personality 

Appetite 59 

Kecinski, Maik; 
Messer, Kent D;  

2018 Mitigating public concerns about recycled 
drinking water: leveraging the power of 
voting and communication 

Water Resources 
Research 

60 

Liu, Xiaojun; He, Yuqi; 
Fu, Hanliang; Chen, 
Baiyu; Wang, 
Mengmeng; Wang, 
Zelin;  

2018 How environmental protection motivation 
influences on residents’ recycled water 
reuse behaviors: a case study in Xi’an city 

Water 61 

Hui, Iris; Cain, Bruce 
E;  

2018 Overcoming psychological resistance 
toward using recycled water in California 

Water and 
Environment 
Journal 

62 

Wester J., Timpano 
K.R., Çek D., Broad 
K. 

2016 The psychology of recycled water: Factors 
predicting disgust and willingness to use 

Water Resources 
Research 

63 
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Authors Year Title Source title Ref 
Ishii, S. K., Boyer, T. 
H., Cornwell, D. A., & 
Via, S. H. 

2015 Public perceptions of direct potable reuse 
in four US cities. 

Journal American 
Water Works 
Association 

64 

Schultz, Fielding 2014 The common in-group identity model 
enhances communication about recycled 
water 

Journal of 
Environmental 
Psychology 

65 

Tsagarakis K.P., 
Menegaki A.N., 
Siarapi K., 
Zacharopoulou F. 

2013 Safety alerts reduce willingness to visit 
parks irrigated with recycled water 

Journal of Risk 
Research 

66 

 
 
Most articles referred to studies in the USA (42%, see Figure 2). Next was Spain, China, and 
Australia all represented in 9% of the articles (n = 6 each), followed by international reviews 
making up 8% of the articles. 
 
Articles focused specifically on potable reuse (44%), both potable and non-potable uses (29%), 
and only non-potable uses (27%) (Figure 3). Non-potable uses typically referred to multiple types 
of use (e.g. toilet flushing, car washing, and irrigation), there was a selection of articles focusing 
on irrigation use and the perceptions of irrigated projects (11%). Potable reuse articles typically 
discussed generic schemes or included references to both indirect (IPR) and direct (DPR) reuse. 
Articles referring only to IPR made up 8% of the articles, as did those referring only to DPR. The 
articles examining non-potable reuse only were kept in the corpus due to their insights into public 
communications and engagement. The corpus included four articles published pre-2018 
(Tsagarakis et al. 2013; Schultz and Fielding 2014; Ishii et al. 2015; Wester et al. 2016) that had 
not been referenced by either Fielding et al. (2018) or Smith et al. (2018). 
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Figure 12 Representation of countries in the corpus 

 

 
Figure 13 Types of water reuse by article included in the corpus 
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Appendix B: Survey instrument 
 
This survey is part of the research project ‘Public Perceptions of Water Recycling for Drinking 
Water Use‘ (Ref: DWI 70/2/348) funded by the Department for Environment, Food & Rural Affairs 
(Defra). The aim of this research is to understand people's attitudes towards water recycling 
(water reuse) as a source for drinking water.     Individuals who take part in this research will not 
be asked to supply personal information and all responses will be anonymous. Responses will be 
aggregated and analysed at a group level, and individual responses will not be examined in 
isolation. Only authorised persons directly involved in this study will be able to access the data. 
 
Data will be handled in accordance with the General Data Protection Regulation 2018 (GDPR), 
which ensures that all data which is collected as part of this research will be anonymised and 
stored confidentially. Participation is entirely voluntary and you are free to withdraw at any point 
up until the completion of the survey by simply exiting the browser page. Due to the anonymised 
nature of the data, once the survey has been completed we will be unable to remove your data 
from the pool. Electronic data will be stored in a secure data file on a password protected 
computer for 5 years. The survey data will be analysed and written up as academic research. 
  
The survey will take approximately 15 minutes to complete. 
 
If you have any questions at any time about the study, please contact Heather Smith at Cranfield 
University.Email:h.m.smith@cranfield.ac.uk 
  
Clicking the ‘next’ button indicates you agree to take part in this research and have read and are 
satisfied with the information provided above.              
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Q1 Approximately how old are you? 
 
Օ Under 18  (1)  
Օ 18 - 24  (2)  
Օ 25-34  (3)  
Օ 35-49  (4)  
Օ 50-64  (5)  
Օ 65+  (6)  
Օ Prefer not to say  (10)  

 
Q2 Which gender do you identify as? 
 
Օ Male  (1)  
Օ Female  (2)  
Օ Other  (3)  
Օ Prefer not to say  (4)  

 
Q3 Where in the UK do you live?  
Օ Greater London  (1)  
Օ South East  (2)  
Օ South West  (3)  
Օ East  (4)  
Օ East Midlands  (5)  
Օ West Midlands  (6)  
Օ Yorkshire and the Humber  (7)  
Օ North East  (8)  
Օ North West  (9)  
Օ Scotland  (10)  
Օ Wales  (11)  
Օ Northern Ireland  (12)  

 
Q4 What is your highest level of education? 
Օ No formal qualification  (1)  
Օ Secondary qualification (e.g. GCSE or equivalent)  (2)  
Օ University entry qualification (e.g. A-levels,  level 3)  (3)  
Օ Post-secondary below bachelor’s level (e.g. NVQ level 4 or 5, foundation degree, other 

higher education below degree level)  (4)  
Օ Bachelors level degree  (8)  
Օ Master's level degree or above  (9)  
Օ Prefer not to say  (10)  
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Q5 What is the approximate total annual income of your household (before tax and deductions, 
but including any benefits/allowances)? 
Օ Below £10,000  (1)  
Օ £10,001 to £20,000  (2)  
Օ £20,001 to £30,000  (3)  
Օ £30,001 to £40,000  (4)  
Օ £40,001 to £50,000  (5)  
Օ Above £50,001  (9)  
Օ Prefer not to say  (11)  

 
Q6 Do you have a child/children under the age of 18 years old in your household? 
Օ Yes  (1)  
Օ No  (2)  
Օ Prefer not to say  (3)  

 
Q7 Which company supplies your drinking water? (dropdown list) 

▼ Affinity Water (1) ... Don't know (25) 

Q8 How much do you feel you know about where your household water supply comes from and 
how it's treated? 
Օ A great deal  (13)  
Օ A lot  (14)  
Օ A moderate amount  (15)  
Օ A little  (16)  
Օ Nothing at all  (17)  

 
Q9 How much do you feel you know about where your household's sewage goes and how it's 
treated? 
Օ A great deal  (13)  
Օ A lot  (14)  
Օ A moderate amount  (15)  
Օ A little  (16)  
Օ Nothing at all  (17)  

 
Q10 In general, how much do you feel you know about water recycling? 
Օ A great deal  (1)  
Օ A lot  (2)  
Օ A moderate amount  (3)  
Օ A little  (4)  
Օ Nothing at all  (5)  
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Q11 In general, how satisfied are you with your water and wastewater services? 
Օ Extremely satisfied  (20)  
Օ Somewhat satisfied  (21)  
Օ Neither satisfied nor unsatisfied  (22)  
Օ Somewhat unsatisfied  (23)  
Օ Extremely unsatisfied  (24)  

 
Q13 In general, how concerned are you about the quality of your drinking water? 
Օ A great deal  (20)  
Օ A lot  (21)  
Օ A moderate amount  (22)  
Օ A little  (23)  
Օ Not at all  (24)  

 
Q14 In general, how concerned are you about the health of rivers and other water bodies? 
Օ A great deal  (20)  
Օ A lot  (21)  
Օ A moderate amount  (22)  
Օ A little  (23)  
Օ Not at all  (24)  

 
Q15 In general, how concerned are you about the availability of water in the future? 
Օ A great deal  (20)  
Օ A lot  (21)  
Օ A moderate amount  (22)  
Օ A little  (23)  
Օ Not at all  (24)  

 
Q18 Which of the perspectives above do you MOST agree with? 
Օ A  (1)  
Օ B  (2)  
Օ C  (3)  
Օ D  (4)  
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Q20 Which of the perspectives above do you MOST agree with? 
Օ A  (1)  
Օ B  (2)  
Օ C  (3)  
Օ D  (4)  

 
Definition  
This research is focused water recycling for drinking purposes. By that we mean systems that 
take municipal wastewater – which includes what’s flushed down the toilet, as well as water from 
sinks, showers and baths, and often a lot of rainwater – put it through several stages of treatment, 
and eventually reuse it as a (typically small) proportion of the drinking water supply. 
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Q12a Please respond to the following statements in line with your level of agreement 

 
Strongly 
agree 
(1) 

Somewhat 
agree (2) 

Neither 
agree nor 
disagree (3) 

Somewhat 
disagree (4) 

Strongly 
disagree (5) 

I think water recycling for 
drinking purposes is a new 
practice (1)  o  o  o  o  o  
I think water recycling for 
drinking purposes happens 
already (2)  

o  o  o  o  o  
 
A1 Below is a diagram that shows a possible configuration for a system that recycles water for 
drinking purposes. 
(randomized) 

  
A2   Images credits: Tracey Saxby & Jane Hawkey , IAN Image Library 
(ian.umces.edu/imagelibrary/) 
 
A3 (randomized) 

“Water recycling for drinking purposes is 
sometimes referred to as ‘advanced water 
purification’ or ‘water reuse’.” 

“Water recycling for drinking purposes is 
sometimes referred to as ‘toilet-to-tap’ or 
‘sewerage beverage’.” 

 
On the next pages, you will be asked to respond to some more questions about these kinds of 
schemes. 
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Q21 I support the use of recycled water for drinking purposes 
Օ Strongly agree  (1)  
Օ Agree  (2)  
Օ Somewhat agree  (3)  
Օ Neither agree nor disagree  (4)  
Օ Somewhat disagree  (5)  
Օ Disagree  (6)  
Օ Strongly disagree  (7)  

 
Q22 I would be happy to drink recycled water 
Օ Strongly agree  (1)  
Օ Agree  (2)  
Օ Somewhat agree  (3)  
Օ Neither agree nor disagree  (4)  
Օ Somewhat disagree  (5)  
Օ Disagree  (6)  
Օ Strongly disagree  (7)  

 
Q23 Please respond to the following statements in line with your level of agreement 

 
Strongly 
agree 
(1) 

Somewhat 
agree (2) 

Neither agree 
nor disagree 
(3) 

Somewhat 
disagree (4) 

Strongly 
disagree (5) 

UK residents would 
support water recycling for 
drinking purposes (2)  o  o  o  o  o  
My family and friends 
would support water 
recycling for drinking 
purposes (3)  

o  o  o  o  o  
UK residents would be 
happy to drink recycled 
water (4)  o  o  o  o  o  
My family and friends 
would be happy to drink 
recycled water (5)  o  o  o  o  o  
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Q24 Please respond to the following statements in line with your level of agreement  

 
Strongly 
agree 
(1) 

Somewhat 
agree (2) 

Neither agree 
nor disagree 
(3) 

Somewhat 
disagree (4) 

Strongly 
disagree (5) 

I feel positive about the 
use of recycled water for 
drinking purposes (3)  o  o  o  o  o  
The idea of water recycling 
for drinking purposes is 
disgusting (4)  

o  o  o  o  o  
I feel comfortable with 
drinking water which has 
been recycled (5)  o  o  o  o  o  
I would be anxious about 
drinking water which has 
been recycled (7)  o  o  o  o  o  

 
Q25 Please respond to the following statements in line with your level of agreement  

 
Strongly 
agree 
(1) 

Somewhat 
agree (2) 

Neither 
agree nor 
disagree 
(3) 

Somewhat 
disagree (4) 

Strongly 
disagree 
(5) 

Recycled water is safe for 
people to drink (11)  o  o  o  o  o  
The risks from drinking 
recycled water are small 
compared to other 
everyday risks (13)  

o  o  o  o  o  
Drinking recycled water is 
a risk to public health (12)  o  o  o  o  o  
Using recycled water helps 
the environment (14)  o  o  o  o  o  
There are economic 
benefits to using recycled 
water (15)  o  o  o  o  o  
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Using recycled water for 
drinking water will benefit 
future generations (16)  o  o  o  o  o  
Using recycled water for 
drinking water will help to 
reduce my bills (18)  o  o  o  o  o  

 
Q26 Please respond to the following statements in line with your level of agreement  

 
Strongly 
agree (1) 

Somewh
at agree 
(2) 

Neither 
agree nor 
disagree (3) 

Somewhat 
disagree (4) 

Strongly 
disagree (5) 

Using recycled water for 
drinking purposes is the 
right thing to do (11)  

o  o  o  o  o  
Using recycled water for 
drinking purposes makes 
sense (13)  o  o  o  o  o  
Using recycled water for 
drinking purposes will 
benefit the public (12)  o  o  o  o  o  
Using recycled water for 
drinking purposes will 
comply with legal 
standards (17)  

o  o  o  o  o  
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F1 Can we contact you to arrange a brief follow-up interview (20-30 minutes to be conducted 
using video conferencing software)? 
  
If you agree, and if you are selected to take part, you will be entered in a prize draw for a £50 
Amazon voucher after the interview is completed.    
    
We will ask for your email so we can contact you to arrange an interview, if you are selected. 
Providing your email is entirely voluntary. If at any point you wish to have your email removed or 
rectified than please contact the research team. Your contact details will not be used for any 
purpose other than for contacting you for an interview as part of this research project. We will 
not contact you for any other reason or pass your contact details to anyone outside the research 
team. Once the interview is complete, your email address will be securely destroyed. 
Օ Yes  (1)  
Օ No  (2)  

 
F2 Please enter your email address so that we may contact you to arrange an interview (we will 
only be conducting a small number of interviews and you may not be contacted).  

________________________________________________________________ 
  



Ref: DWI 70/2/348. Project Report 
 

 
xx 

Information categorisation: 
Confidential – commercial 

 

Appendix C: Interview topic guide questions 
 
1. Introduction and initial thoughts on recycled water 
Let’s start with some general questions about where you live and your views on water services 
and water management 
 
Q1. Where in the UK do you live? Who supplies your water? 
 
As you would be aware, this research is about understanding people’s perceptions of using 
recycled water to support drinking water supplies in the UK. 
 
In the survey, we gave the following information about water recycling [share definition on screen]: 
“This research is focused water recycling for drinking purposes. By that we mean systems that 
take municipal wastewater – which includes what’s flushed down the toilet, as well as water from 
sinks, showers and baths, and often a lot of rainwater – put it through several stages of 
treatment, and eventually reuse it as a (typically small) proportion of the drinking water supply” 
 
Q2. What’s your initial reaction to the concept? How do you feel about the idea, and why do you 
feel that way?  
 
Q3. How would you feel if your own tap water supply was supplemented with recycled water? 
 
Q4. From your perspective, what are the main benefits you see with recycled water? What 
concerns do you have? 
 
Q5. To what extent do you think it happens already? 
 
2. Recycled Water scheme design 
In the survey we presented two possible scheme designs (you may have seen one picture or 
none in the survey).  
 
Q6. Please have a look at the diagrams again [share diagrams on screen] and tell me what your 
initial thoughts are about the possible designs?  
 
Q7. Does the scheme design matter? Do you feel that you have a preference between the two? 
Why? 
 
Q8. Do your feelings on these scheme designs change when you consider the fact that recycled 
water would need to meet the same strict regulatory standards as conventional drinking water? 
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3. Terminology 
Q9. In the survey, some different terms were used to label water recycling. These include  
“water reuse”, “advanced water purification”, “toilet to tap”, “sewage beverage”, and “reclaimed 
water” (you might have seen some or none of these terms during the survey) [share terms on 
screen] 
 
Q10. How do you feel about the different terms? To what extent do you think the terms might 
influence how you feel recycled water (positively or negatively)? Why? 
 
Q11. How else would you describe these kinds of schemes? Have you heard any other terms? 
 
4. Water management context  
Q12. What are your views on water resources and how they’re managed? What’s important to 
you and what do you think the main challenges are? 
 
Q13. The Environment Agency currently predicts that many parts of the U.K. could face significant 
water supply deficits in the next decade, if we don’t make changes to the supply system. Does 
this influence how you feel about recycled water (positively or negatively)? Why? 
 
Q14. Other water supply options include reservoirs and desalination, which both have their 
advantages and disadvantages. For example, reservoirs require space and are rainfall 
dependent, while desalination typically uses a lot of energy and can make water more expensive 
to produce. Does knowledge of these alternatives influence how you feel about recycled water 
(positively or negatively)? Why? 
 
5. Ways forward (5 mins) 
Q15. Is there anything that would change how you feel about recycled water (positively or 
negatively) that we haven’t yet discussed?  
 
Q16. How do you think other people feel about recycled water in your region? Or across the 
country?  
 
Q17. Do you think public views towards recycled water are changing, or will change? Why? 
 
Q18. To what extent do you think recycled water might become a part of our water supply system 
in future? Why?  
 
Q19. What sort of information do people need and does it make a difference who the information 
comes from? 
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Q20. What do you think the next steps should be for water companies and/or governments with 
respect to recycled water schemes? 
 


