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A B S T R A C T

Reclaimed water is often presented as a cost-effective, reliable, and safe solution to increasingly common water
shortages in the United States and across the globe, but studies have shown that consumers tend to object to the
use of this water. Broad adoption of this technology will require consumer acceptance or at least tolerance of it,
and studies have suggested that better branding could minimize consumers’ concerns. In this study, we first test
twenty-one potential branding names for reclaimed water using survey responses to identify the top-six most
favored names. We then determine whether an opportunity for consumers to try reclaimed water can change
their preferences. The results suggest that the common names for this water, such as Recycled, Reclaimed,
Nontraditional, Treated Wastewater, and Reused, are the least appealing, as they all scored at the bottom. In
contrast, names that invoke desirable characteristics of the water—Pure, Eco-Friendly, and Advanced Purified,
were viewed significantly more favorable than the others. Having an opportunity to taste reclaimed water
treated to a potable standard seems to clarify consumers’ preferences by increasing the differences in favorability
between the names. Based on these results, it appears that while there are a couple of appealing names, the most
consistently preferred is Pure Water.

“Pure water is the world's first and foremost medicine.” – Slovakian
Proverb

1. Introduction

Reclaimed water is often presented as a cost-effective, reliable, and
safe solution to increasingly common water shortages in the United
States and around the world (Chen et al., 2013). However, numerous
studies have shown that reclaimed water is often rejected by consumers
(Menegaki et al., 2007; Bakopoulou et al., 2008; Menegaki et al., 2009;
Hui and Cain, 2017; Ellis et al., 2018) because it invokes feelings of
disgust (a “yuck” factor) related to wastewater, driving consumers to
oppose its use, particularly for drinking and cooking (Fielding et al.,
2018; Savchenko et al., 2019). Several large-scale potable reclaimed
water projects have been derailed by public resistance in the United
States (Hummer and Eden, 2016) and Australia (Uhlmann and Head,

2011; Morgan and Grant-Smith, 2015), making it difficult for policy-
makers to address water crises. However, there is some evidence that
this negative public reaction could be minimized and perhaps, in some
cases, eliminated through better branding of reclaimed water
(Menegaki et al., 2009; Rock et al., 2012; Lee and Tan, 2016). Wide-
spread adoption of reclaimed water is critical for meeting the world's
water needs in the future, but it largely depends on consumers’ ac-
ceptance of this water for potable and non-potable uses. Branding of
reclaimed water can be an effective policy tool to destigmatize re-
claimed water in addition to other strategies such as educating the
public through optimal messengers (Schmidt et al., 2017) and using the
least stigmatized sources of reclaimed water (Ellis et al., 2018). Thus, it
is important for policymakers and those in the food and agricultural
industries to understand how the various types of branding of reclaimed
water can aid in mitigating the negative consumer reaction associated
with it.
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Using a large data set collected in two studies involving 1212 adult
participants from the Mid-Atlantic region of the United States, this
paper1 examines consumers’ perceptions of a set of potential brand
names for reclaimed drinking water. To our knowledge, this is the first
study to test consumers’ responses to branding names for reclaimed
water and investigate whether having an opportunity to taste reclaimed
water affects consumers’ preferences for the names. Our study design
involves two steps. First, we compare consumers’ preferences for
twenty-one potential brand names for reclaimed water using survey
responses from 305 adult respondents to identify the top six most-fa-
vored names. Then, in a second study involving 907 adult participants,
we use A/B testing to compare consumers’ responses to the top six
names selected from the first study and examine the effect of having an
opportunity to taste treated and safe version of reclaimed potable
water2 on consumer perceptions of the names. Prior studies have tested
only a few brand names used interchangeably by scientists, agricultural
producers, and water utilities (Menegaki et al., 2009; Rock et al., 2012);
we test those brand names in addition to the names currently being
used to market reclaimed drinking water to consumers, the names
suggested by leading researchers in the field, and variations of the
names commonly found on food labels—the most exhaustive analysis of
brand names for reclaimed water to date.

1.1. Background

Worldwide, more than four billion people suffer from water
shortages in at least one month per year and 40% of the U.S. population
is affected by insufficient water supplies annually (Mekonnen and
Hoekstra, 2016). The scarcity of drinking water supplies is exacerbated
by the agricultural sector's vast share of fresh water consumption,
averaging over 70% globally (World Water Assessment Programme,
2016) and as much as 90% in most western U.S. states (U.S. Department
of Agriculture (USDA) Economic Research Service (ERS), 2017). De-
mand for fresh water is increasing because of population growth and
economic development, which are expected to lead to a doubling of
agricultural production by 2050. Meanwhile, existing fresh water sup-
plies are dwindling because of over-use and shifts in precipitation and
temperature related to climate change (World Bank, 2014). In 2018, the
stark urgency of this issue was seen in Cape Town, South Africa, when
the city nearly ran out of drinking water for its residents (Mahr, 2018).
Reclaimed water has the potential to become a reliable and safe source
of drinking water in places such as South Africa, Australia, western
parts of the U.S. and others that experience severe droughts, but only if
the public accepts it. Improved branding of reclaimed water can be an
important strategy in building consumers’ acceptance of reclaimed
water. Therefore, understanding how consumers respond to different
reclaimed water names can provide policymakers with critical insights
that can enhance their efforts in promoting acceptance of potable re-
claimed water.

Reclaimed water—wastewater that is treated to state-specific stan-
dards to make it safe to use for potable and non-potable needs—has
proven to be a cost-effective, reliable, and safe solution to inadequate
water supplies on a large scale in Israel, Singapore, and Australia and
on a much smaller scale in the United States (Chen et al., 2013; Dery
et al., 2018; WateReuse, 2018). There are also considerable environ-
mental benefits from water reclamation, including reducing stress on

vulnerable local ecosystems (Environmental Protection Agency (EPA)
(EPA), 2018). However, when consumers become aware that reclaimed
water has been or will be added to their drinking water or used to ir-
rigate the produce they buy, they typically either require a significant
reduction in price to purchase and consume such products or they
outright reject them (Menegakiet al., 2007; Bakopoulou et al., 2008;
Menegaki et al., 2009; Morgan and Grant-Smith 2015; Hui and Cain
2017; Schmidt et al., 2017; Ellis et al., 2018; Li et al., 2018; Savchenko
et al., 2018a, 2018b). This overreaction to the potential risk associated
with consuming reclaimed water, stems from the “toilet to tap” per-
ception.

Several studies have shown that stigma attached to water “con-
taminated” by municipal waste, lead, or sterilized cockroaches was
reduced or overcome by making consumers aware of the number of
barriers between the water they consume and the source of the con-
tagion (Rozin et al., 2015; Kecinski et al., 2016; Hui and Cain, 2017;
Kecinski and Messer, 2018). Showing or even just telling consumers
that the water had been filtered reduced their stigmatization of it. In-
troducing intermediate steps such as putting treated wastewater into a
surface body of water for a period of time or using it to recharge an
aquifer before sending it to consumers’ taps had the same effect (Rozin
et al., 2015; Hui and Cain, 2017). These processes seem to be perceived
by consumers as having returned the water to a more natural, fresh, or
pure state.

Companies that produce bottled drinking water have tended to
emphasize the waters’ natural state, freshness, and purity to market it.
Most brands reference places of origin, such as glaciers, springs, and
islands, to maintain the connection between the water and a natural,
fresh source, even though several brands are simply filtered tap water
(Wilk, 2006; Hawkins, 2009). Consumers often are not aware of the
true source of the water because of relaxed regulations regarding food
labeling and perceive bottled water as purer, safer, and healthier than
tap water, which is not necessarily the case (Wanctin, Dalmeny, and
Longfield, 2006; Clarke, 2007; Hawkins, 2009; Hu, Morton and Mahler,
2011). Even consumer claims that they can taste the difference between
bottled and tap water have proven unreliable in blind taste tests (Wilk,
2006). Still, producers of bottled water continue to promote their
products as healthier by advertising that they naturally contain nu-
tritious minerals or promote the water as “purified” because something
has been removed from it (Wilk, 2006; Hawkins, 2009; Smith, 2013).

Portraying a product as more natural and healthier than competing
products is a common marketing tactic by the food industry. As con-
sumers seek greater transparency in how foods are made, producers are
responding with “clean-labeling”, a trend in which product ingredients
are worded to appear natural and easily understandable (Aschemann-
Witzel, Varela, and Peschel, 2018). Some clean-labeled foods are new
products, but others have simply had an ingredient removed or re-
placed and their label information rephrased (Katz and Williams,
2011). Consider, for example, foods labeled as certified organic and
“free from” ingredients such as preservatives. Consumers tend to view
these products as more natural, healthy, and friendlier to the environ-
ment than alternatives such as genetically modified (GMO) foods and
additives such as the synthetically produced growth hormone rBST,
even though there is no scientific proof of such benefits (Kanter et al.,
2009; Lusk et al., 2014; Messer et al., 2017; Asioli et al., 2017). Like-
wise, for locally grown food. Consumers may view it as better for the
environment, however, local production can require greater amounts of
energy-intensive greenhouses or fertilizer inputs and thus be worse for
the environment than growing the same food elsewhere and trans-
porting it long distances (Costanigro et al., 2015).

Certain foods, such as prunes and rapeseed oil, have used re-
branding to change their marketing trajectory and shed their undesir-
able associations, becoming dried plums and canola oil, respectively.
Other products, like lean finely textured beef (LFTB), used a technical
industry name because it was not actively marketed to the public, al-
lowing it to be monikered “pink slime” and cast as an example of the

1 Funding for this study is part of larger efforts of the CONSERVE project (a
Center of Excellence designated by the U.S. Department of Agriculture at the
nexus of sustainable water reuse, food, and health) to fund research in-
vestigating consumer perceptions of the use of reclaimed water in agricultural
production.
2 The potable reclaimed water was obtained from the Prima County Regional

Wastewater Reclamation Department in Tuscon, Arizona through collaborators
on the CONSERVE project.
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lack of transparency in the food industry when its presence in food was
brought to the public's attention by news reports (Greene, 2012). The
term pink slime elicited the meat's “yuck” factor and suggested to
consumers that it posed a food safety risk, causing the price of LFTB to
plunge 42% between March and April 2012 (Detre and Gunderson,
2012; Greene, 2012; McKendree, Widmar, and Widmar, 2014).

Currently, most references to reclaimed water use scientific and
industry terms such as reused, reclaimed, recycled, and treated waste-
water interchangeably because little research has been done on how
best to market reclaimed water to the public. Studies have examined
consumers’ preferences for these terms and found that terms empha-
sizing the treatment processes the water went through were more ef-
fective than ones that focused on the wastewater source. Menegaki
et al., (2009), for example, found that Greek consumers preferred the
term recycled water to treated wastewater. Rock et al., (2012) found
that consumers in Arizona responded more positively to water reuse,
recycled water, repurified water, and reclaimed water than to effluent,
tertiary treated wastewater, and toilet-to-tap.

Informational campaigns that focus on positively framing reclaimed
water instead of conjuring its stigma-inducing aspects have had con-
siderable success. NEWater in Singapore, for example, has used this
approach, enabling Signapore to obtain approximately 40% of its water
from water reclamation (Lee and Tan, 2016; PUB Singapore’s National
Water Agency, 2018). In addition to changing the terminology, NEW-
ater's strategy to gain broad public acceptance included bottling the
water and handing it out at community events to allow people to taste it
(Lee and Tan, 2016). Still, key questions remain about how reclaimed
water should be branded in the United States and elsewhere.

This study addresses three key questions:

1. What names for reclaimed water are most favorably and least fa-
vorably perceived by consumers?

2. Does an opportunity to taste reclaimed water affect how consumers
view various potential names for it?

3. Does the type of water consumers typically drink affect how they
perceive potential brand names for reclaimed water?

Table 1 summarizes the hypotheses associated with these questions
and the results of the two studies. Strikingly, the names often used to
refer to this water, such as Reused, Treated, Nontraditional, Reclaimed,
and Recycled, all score quite low. We find that names that invoke de-
sirable characteristics of the water—pure, fresh, and natural—are pre-
ferred; Pure, Eco-Friendly, and Advanced Purified were viewed as most
favorable among the options tested. Having an opportunity to taste
reclaimed water seems to clarify people's preferences as it increases the
degree of difference in their preferences for various labels. Consumers

who typically drink bottled water show a significant preference for the
name All Fresh, 100% Fresh, and All Natural and decreased favorability
for the name Eco-Friendly.

2. Research design

2.1. Study I

To assess consumers’ preferences for different names for reclaimed
water, we first compiled a list of all the names used in the literature and
currently used to market reclaimed water to consumers throughout the
world. We then shared that list with colleagues on the CONSERVE
project3 and asked them to edit and add to it. This process was intended
to explore a wide array of names and it generated a final list of twenty-
one names that were used in a survey that employed a five-point Likert
scale (see Table 2 for the complete list of names). The survey was ad-
ministered to 305 adult respondents using convenience sampling. Par-
ticipants were randomly recruited at a local farmers’ market and at a
shopping mall in Delaware, locations that typically attract a diverse
population from nearby states such as New Jersey, Maryland, Penn-
sylvania, New York, and Virginia. Convenience sampling in field loca-
tions was used, as opposed to undergraduate students in the laboratory,
to obtain a more representative sample. However, due to financial and
time constraints, we were unable to obtain a perfectly representative
sample. To avoid forcing each participant to provide responses for all
twenty-one names, each was shown a randomly selected group of six
names on their tablet screen when asked to respond to the following
question (see Appendix A-1):

“Being able to drink treated wastewater is a possibility available to
consumers. This drinking water has been referred to by several
different names. On a scale of 1 (least favorable) to 5 (most favor-
able), please indicate how favorable you consider each of fol-
lowing names for this water.”

Each participant i has a true favorability score y * for each name j.
We cannot directly observe y * but can observe the categories of re-
sponse, y (1= least favorable to 5= most favorable), which can be
formalized as

Table 1
Research Questions and Results.

Question Hypothesis statement Results

1. What names for reclaimed water are most
favorably and least favorably perceived by
consumers?

For each branding name a and all other branding
names b

Reject H0 (Tables 3 and 5). The three most favorable names are
Pure, Eco-Friendly, and Advanced Purified. The least favorable were
Recycled, Reclaimed, Nontraditional, Treated Wastewater, and
Reused.

=H : Favorability Favorabilitya b0
H : Favorability FavorabilityA a b

2. Does the opportunity to taste reclaimed water
affect how consumers view various potential
names for it?

For each branding name a, control c, and treatment
d

Reject H0 (Tables 5 and 6). The opportunity to taste reclaimed water
clarifies consumer preferences and increases favorability for Eco-
Friendly.=H : Favorability Favorabilitya

c
a
d

0

H : Favorability FavorabilityA a
c

a
d

3. Does the type of water consumers typically drink
affect how they perceive potential brand names
for reclaimed water?

For each branding name a, water type e, and all
other water types f

Reject H0 (Tables 5 and 6). Participants favorability of certain
names was significantly different if they typically drink bottled
water instead of tap water.=H : Favorability Favorabilitya

e
a
f

0

H : Favorability FavorabilityA a
e

a
f

3 CONSERVE is comprised of bioscientists, engineers, economists, social-be-
havioral scientists, law and policy experts, extension specialists, educational
media developers, and computer scientists (http://conservewaterforfood.org/).
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The parameter µn (n = 1, 2, 3, 4, 5) is the externally imposed
endpoints of the observable categories. Participants choose the integer
that is closest to their true favorability score y*ij .

2.2. Study II

In the second study, we used A/B testing and the same stated-pre-
ference, five-point Likert scale question described above for Study I to
elicit participants’ perceptions and to determine if tasting a treated and
safe version of reclaimed potable water affected their preferences.
Specifically, based on the analysis of the data from Study I, we were
able to identify the six most-favored potential brand names for re-
claimed water and showed participants in Study II each of these names.
Tablet computers presented 907 adult participants with the six names
on a single screen (see Appendix A-2): Pure, All Natural, 100% Fresh,
All Fresh, Eco-Friendly, and Advanced Purified. Presentation of the
names on the screen was randomized to eliminate ordering effects. To
avoid the potential bias associated with the discovered preference hy-
pothesis (Plott, 1996), participants could go back and change their
ratings after considering all six names.

Recruitment for Study II took place at a large agricultural commu-
nity event held on campus of a large public university in Delaware that
attracts approximately 8000 people from at least eighteen states each
year. As with Study I, we used convenience sampling in a field location
to obtain a sample more representative of the general population than
undergraduate students but were unable to obtain a perfectly re-
presentative sample. Given the differences in the recruitment locations,
variations were observed between the populations of the two studies, as
shown in Tables 2 and 4. Interestingly, despite these differences in
populations, the overall ratings for the top names were similar, sug-
gesting that these names may have broad appeal. Appendix C presents
summary statistics for the demographics of Study I and Study II
alongside those for the United States population.

Participants in Study II were randomly assigned to a treatment and a
control group. The treatment group was given an opportunity to drink
potable reclaimed water,4 provided in a three-ounce cup, at the be-
ginning of the study. Their compensation for participating in the study
was the same, regardless of if they tried the water. The water was
dispensed from a clear glass jug located on a table on the treatment
group's side of the room. Of the 453 treatment-group participants, 355
(78%) tried the water and were asked to rate its taste and overall
quality compared to the water they typically drink on a scale from 1
(worse) to 5 (better) with 3 indicating that it was the same (see
Appendix A-3). Participants who chose not to drink the water were
asked to dispose of the cup when they finished the survey. The 454
participants in the control group were not given the opportunity to taste
the reclaimed water and could not observe the treatment group.

After rating the favorability of the six potential names for reclaimed
water, participants completed a survey that collected information on
their demographic characteristics, political views, and opinions on re-
levant topics (see Appendix B for the complete survey). Before leaving,
each participant received a gift certificate for a free ice cream cone,
worth approximately $3, to a local creamery within walking distance as
compensation for their time.

3. Results

3.1. Study I

In Study I, 305 adult participants rated the favorability of six po-
tential names for reclaimed water, generating 1814 observations (some
participants did not rate all the names presented). Table 2 presents
summary statistics for the demographic characteristics of this sample
and the number of participants who saw and rated each branding name.
Since the six names shown to each participant were determined ran-
domly, there was some variation in how many times each of the twenty-
one names was rated. For instance, All Natural and Fresh2O were
presented to the largest number of participants (99). Fig. 1 displays the
mean favorability rating for each name and its associated 95% con-
fidence interval. The figure shows that the top six names—Pure, All
Natural, 100% Fresh, All Fresh, Eco-Friendly, and Advanced Pur-
ified—stood out strongly for participants since their means and the
lower bounds of the confidence intervals were all greater than 3.00, the
middle value of the Likert scale. Interestingly, five of the six least fa-
vorable names were the terms most commonly used by scientists,
agricultural producers, and water utilities (Recycled, Reclaimed, Non-
traditional, Treated Wastewater, Reused). Also striking is how adding
“Pure” to “Recycled” moved the favorability ranking from sixteenth
(2.39) to seventh (3.11).

Given the ordered nature of the data (1= least favorable and 5=
most favorable), we used an ordered logit model to test for significance
between the names. To account for the within-subject comparisons, we
implemented a random-effects specification and estimated the coeffi-
cients using clustered standard errors. The model is formalized as:

> = + +Pr y n µ x d v H x d v µ( | , , , ) ( ),ij ij i i ij i i n1 2 (2)

where vi ~ N (0, )v
2 , and H ( ) is the logistic cumulative distribution

function with a mean zero and variance of ( )3
2. In this specification, yij

is the categorical favorability score for participant i for branding name
j, µn is a set of externally imposed endpoints of the observable cate-
gories (n = 1, 2, 3, 4, 5), xij is a vector of dummy variables for parti-
cipant i and branding name j with Reused (the least favored of the
twenty-one names) as the omitted variable, di is a vector of demo-
graphic variables for participant i, vi includes panel-level random ef-
fects.

The estimated coefficients from Eq. (2) and the results of the Wald
tests of whether there are significant differences between the coeffi-
cients of the branding names are presented in Table 3. Those values
show that the top three names (Pure, All Natural, 100% Fresh) are
significantly different, at a 5% level, from names seven through twenty-
one. The fourth, fifth and sixth ranked names (All Fresh, Eco-Friendly,
Advanced Purified) are significantly different, at a 5% level from names
nine through twenty-one. To trim the number of names tested in the
second study, a line was drawn between the sixth ranked name (Ad-
vanced Purified) and the seventh ranked name (Pure Recycled) because
the seventh ranked name is significantly different, at the 5% level, from
the top three names whereas the sixth name is not. The highest ranked
names predominantly invoke physical characteristics of the water
(pure, fresh, natural) rather than the processes used (recycled, re-
claimed, treated, reused), which aligns with the characteristics typically
used to market bottled water. It was the names that emphasized the
processes the water had gone through that had the smallest coefficients.
In contrast to previous studies, there are no significant differences be-
tween any of these names (Menegaki et al., 2009; Rock et al., 2012).
Demographic variables, such as gender, level of education, annual
household income, and political beliefs have no significant effect on
participants’ favorability ratings of the names. However, the older
someone is and if they typically drink bottled water, relative to tap
water, the less favorably they rank the names.

4 The potable reclaimed water was obtained from the Prima County Regional
Wastewater Reclamation Department in Tucson, Arizona, through collaborators
on the CONSERVE project.
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Fig. 1. Mean favorability and 95% confidence intervals of Study I names. Note: Respondents rated their preferences for branding names using a Likert scale, where 1
indicated “Least Favorable” and 5 indicated “Most Favorable”. Dashed bars represent 95% confidence intervals.

Table 2
Summary Statistics for Study I.

Branding name Observations

Total Participants 305 Pure Water 97
All Natural Water 99

Demographics Mean Age 38 100% Fresh Water 75
Median Age 35 All Fresh Water 82
Mean Annual Household Income $35,000-$49,000 Eco-Friendly Water 82
Median Annual Household Income $35,000-$49,000 Advanced Purified Water 82
Female 52% Pure Recycled Water 93

EcoWater 88
Educational Attainment High School or Less 32% ReNew Water 90

Some College or Associate Degree 41% Sustainable Water 90
Bachelor's Degree 14% Advanced Purified Recycled Water 87
Graduate Degree 13% NEWater 84

EnviroWater 88
Employment Unemployed 10% Fresh2O 99

Employed 70% Green Water 81
Retired 6% Recycled Water 84
Disabled 3% Reclaimed Water 75
Student 11% Nontraditional Water 84

Treated Wastewater 86
Political Affiliation Liberal 28% Low Footprint Water 85

Moderate 31% Reused Water 83
Conservative 27%
Other 13%

Drink Most Often Bottled 83%
Filtered Tap 0%
Tap 16%
Other 1%
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3.2. Study II

The 907 adult participants in the second study rated each of the top
six branding names identified in Study I, yielding 5442 observations.
Table 4 presents summary statistics for the treatment-specific variables
and the demographic characteristics of the sample. Of the 453 partici-
pants in the treatment group, 78% tried the water, and on average they
rated the water as having the same taste and quality as the water they
typically drink. This is higher than the findings reported in other stu-
dies, such as Hui and Cain (2017). We believe this is a result of parti-
cipants having the opportunity to try the water, and therefore see and
smell it. In the design by Hui and Cain (2017), participants answered a
hypothetical question that perhaps instinctively evoked a more nega-
tive image since the water could not be seen or smelled.

The mean favorability coefficients (with 95% confidence intervals)
presented in Fig. 2 and paired t-tests reveal that participants in the
control and the treatment group liked the name All Fresh least. The
most consistently preferred names in the two groups are Pure, followed
by Advanced Purified. Looking at the treatment group, we see more-
distinct preferences for the names than in the control group. The largest
treatment effect is with the name Eco-Friendly, which moves from
fourth most preferred in the control group to the most preferred in the
treatment group. Overall, the names Pure, Eco-Friendly, and Advanced
Purified scored significantly more favorable than All Natural and 100%
Fresh, which are not significantly different from one another.

To examine the effects of the reclaimed water tasting treatment
further and to determine any potential relationships between the par-
ticipants’ favorability ratings of the names and the type of water they
typically drink, we analyzed iterations of Eq. (2) that incorporated
additional independent variables and interaction terms (see Table 5).
The first model in Table 5 investigates differences in the perceptions of
the branding names among the participants in the treatment group
based on whether they tasted reclaimed water. The second model ex-
amines the effect that the water participants typically drink has on their
perceptions of the branding names.

The findings presented in Table 5 and the results of Wald tests
summarized in Table 6 show that having an opportunity to try re-
claimed water and tasting it increases participants’ favorability of the
name Eco-Friendly (Tasted*Eco-Friendly) relative to the control group.

Table 3
Results from Ordered Logit for Study I.

Coef. S.E. Branding names that are
sig. dif. at the 5% level

Branding Name
1. Pure Water 3.549*** 0.370 4 5 6 7 8 9 10 11 12 13 14 15 16

17 18 19 20

2. All Natural Water 3.201*** 0.354 5 7 8 9 10 11 12 13 14 15 16 17

18 19 20

3. 100% Fresh Water 3.358*** 0.431 5 7 8 9 10 11 12 13 14 15 16 17

18 19 20

4. All Fresh Water 2.875*** 0.366 1 9 10 11 12 13 14 15 16 17 18 19

20

5. Eco-Friendly Water 2.632*** 0.321 1 2 3 9 10 11 12 13 14 15 16 17

18 19 20

6. Advanced Purified Water 2.675*** 0.346 1 9 10 11 12 13 14 15 16 17 18 19

20

7. Pure Recycled Water 2.338*** 0.358 1 2 3 13 14 15 16 17 18 19 20

8. EcoWater 2.259*** 0.317 1 2 3 4 13 14 15 16 17 18 19 20

9. ReNew Water 1.892*** 0.327 1 2 3 4 5 6 15 16 17 18 19 20

10. Sustainable Water 1.929*** 0.302 1 2 3 4 5 6 15 16 17 18 19 20

11. Advanced Purified Recycled
Water

2.037*** 0.309 1 2 3 4 5 6 15 16 17 18 19 20

12. NEWater 1.919*** 0.328 1 2 3 4 5 6 15 16 17 18 19 20

13. EnviroWater 1.606*** 0.315 1 2 3 4 5 6 7 8 16 17 18 19 20

14. Fresh2O 1.715*** 0.335 1 2 3 4 5 6 7 8 16 17 18 19 20

15. Green Water 1.214*** 0.307 1 2 3 4 5 6 7 8 9 10 11 12

16. Recycled Water 0.980*** 0.293 1 2 3 4 5 6 7 8 9 10 11 12 13 14

17. Reclaimed Water 1.047*** 0.291 1 2 3 4 5 6 7 8 9 10 11 12 13 14

18. Nontraditional Water 0.782*** 0.297 1 2 3 4 5 6 7 8 9 10 11 12 13 14

19. Treated Wastewater 0.763*** 0.281 1 2 3 4 5 6 7 8 9 10 11 12 13 14

20. Low Footprint Water 0.668** 0.317 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Age −0.011** 0.006
Typically Drink
Bottled −0.582*** 0.227
Other −1.790 1.180
Cut 1 −0.550 0.382
Cut 2 0.544 0.378
Cut 3 1.914*** 0.382
Cut 4 3.239*** 0.400
Total N 1796
Total Participants 302

* Significant at the 10% level.
Note: Names are ranked by mean favorability score, with Pure Water having the
highest and Reused Water, the omitted variable, the lowest. A branding name
was determined to be significantly different from the other branding names
using Wald Tests. Three participants were dropped from the regression because
they did not report their age.
*** Significant at the 1% level.
** Significant at the 5% level.

Table 4
Summary Statistics for Study II.

Total participants 907
Treatment Total Participants 453

Tried Recycled Water 78%
Taste Rating (compared to water you
typically drink)

3.12

Overall Quality Rating (compared to
water you typically drink)

3.26

Demographics Mean Age 32
Median Age 24
Mean Annual Household Income $50,000-

$74,999
Median Annual Household Income $75,000-

$99,999
Female 68%

Educational Attainment High School or Less 2%
Some College or Associate Degree 36%
Bachelor's Degree 28%
Graduate Degree 23%

Employment Unemployed 4%
Employed 48%
Retired 4%
Stay at Home Parent 3%
Disabled 0%
Student 40%

Political Affiliation Liberal 44%
Moderate 36%
Conservative 15%
Other 5%

Heard About Pure 59%
All Natural 53%
100% Fresh 40%
All Fresh 33%
Eco Friendly 30%
Advanced Purified 40%

Drink Most Often Bottled 21%
Filtered Tap 53%
Tap 26%

S.F. Ellis, et al. Environmental Research 172 (2019) 384–393

389



However, having the opportunity to try reclaimed water, but not tasting
it has no significant effect on participants’ favorability of any of the
names. Demographic variables, such as gender, level of education, an-
nual household income, and political beliefs have no significant effect
on participants’ favorability ratings of the names. Similar to the findings
in Study I, the older someone is the less favorably they rank the names.
However, unlike in Study I, the majority of participants typically drink
filtered tap water, not bottled water. Study I participants were recruited
at a farmer's market and shopping mall, whereas Study II participants
were recruited at a large agricultural community event held on the
campus of a large public university. Thus, this difference may be re-
flective of participants’ higher concerns for the environment, which is
typical of a university community.

We do find evidence of a relationship between several of the
branding names and the participants’ preferences for drinking bottled
water, rather than tap water or filtered tap water. Tables 5 and 6 show
that the most-robust effects are for All Fresh, 100% Fresh, and All
Natural (increased favorability). We also find a decrease in favorability
for Eco-Friendly, but only when compared to tap water. This may be
related to perceptions of bottled water being better, fresher than tap
water (Wilk, 2006) and Eco-Friendly potentially reminding consumers
that bottled water has a negative effect on the environment (Horowitz,
Frago, and Mu, 2018). When comparing participants who typically
drink filtered tap water to those who typically prefer tap water, we only
see an increase in favorability of the name Advanced Purified, which is
in line with consumers’ perceptions of filtered tap water.
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Fig. 2. Mean favorability and 95% confidence intervals of Study II names. Note: Respondents rated their preferences for branding names using a Likert scale, where 1
indicated “Least Favorable” and 5 indicated “Most Favorable”. Dashed bars represent 95% confidence intervals.
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4. Conclusions

Increasingly scarce supplies of water in the United States and across
the globe have precipitated the need for new sources of potable and
irrigation water. Reclaimed water has been presented as a cost-effec-
tive, reliable, and safe solution to water shortages, but consumers, upon
learning that such water is or will be used for drinking or producing
their food, require either a significant reduction in price to purchase or
consume such products or reject them outright. Consequently, re-
claimed water cannot be adopted on a large scale until ways are found

Table 5
Results from Ordered Logit for Study II.

Model I Model II

Coef. S.E. Coef. S.E.

Branding Name Pure Water 0.668*** 0.107 0.839*** 0.149
All Natural Water 0.339*** 0.094 0.498*** 0.131
100% Fresh Water 0.564*** 0.081 0.559*** 0.126
Eco-Friendly Water 0.390*** 0.110 1.038*** 0.168
Advanced Purified
Water

0.557*** 0.135 0.694*** 0.186

Treatment Tried 0.046 0.153 0.104 0.106
Tried*Pure 0.031 0.163
Tried*All Natural −0.176 0.152
Tried* 100% Fresh −0.281** 0.134
Tried*Eco-Friendly 0.630*** 0.192
Tried*Advanced
Purified

0.196 0.212

Did Not Try −0.116 0.238 0.104 0.170
Did Not Try*Pure 0.173 0.279
Did Not Try*All
Natural

0.217 0.246

Did Not Try* 100%
Fresh

0.138 0.227

Did Not Try*Eco-
Friendly

0.377 0.279

Did Not
Try*Advanced
Purified

0.464 0.327

Typically Drink Bottled 0.332** 0.155 0.748*** 0.216
Bottled*Pure −0.496** 0.230
Bottled*All Natural −0.248 0.212
Bottled* 100% Fresh −0.081 0.190
Bottled*Eco-Friendly −1.103*** 0.247
Bottled*Advanced
Purified

−0.608** 0.272

Filtered Tap 0.072 0.118 0.166 0.169
Filtered Tap*Pure −0.073 0.183
Filtered Tap*All
Natural

−0.286* 0.163

Filtered Tap* 100%
Fresh

−0.132 0.152

Filtered Tap*Eco-
Friendly

−0.272 0.207

Filtered
Tap*Advanced
Purified

0.218 0.234

Demographics Age −0.010** 0.005 − 0.010** 0.005
Female 0.132 0.111 0.134 0.112
Annual Household
Income

0.000 0.019 0.000 0.019

Educational
Attainment

Some College or
Associate Degree

0.021 0.170 0.024 0.170

Bachelor's Degree −0.251 0.179 − 0.246 0.179
Graduate Degree −0.212 0.191 − 0.210 0.191

Politics Liberal −0.054 0.158 − 0.052 0.158
Moderate −0.121 0.159 − 0.120 0.159
Other −0.051 0.286 − 0.044 0.286
Cut 1 − 2.673*** 0.288 − 2.489*** 0.297
Cut 2 − 1.642*** 0.284 − 1.456*** 0.293
Cut 3 − 0.332 0.284 − 0.144 0.292
Cut 4 1.152*** 0.284 1.343*** 0.292
Total N 5442 5442
Total Participants 907 907

Note: All Fresh Water is the omitted branding name variable.
*** Significant at the 1% level.
** Significant at the 5% level.
* Significant at the 10% level.

Table 6
Wald Tests for Study II Ordered Logit Models.

Branding name Wald test χ2 Probability

Treatment
Pure Water Control = Tasted Reclaimed Water 0.23 0.6295

Control =Did Not Taste Reclaimed
Water

0.04 0.8424

Tasted Reclaimed Water =Did Not
Taste Reclaimed Water

0.00 0.9446

All Natural Water Control = Tasted Reclaimed Water 0.63 0.4271
Control =Did Not Taste Reclaimed
Water

0.16 0.6891

Tasted Reclaimed Water =Did Not
Taste Reclaimed Water

0.78 0.3766

100% Fresh Water Control = Tasted Reclaimed Water 1.94 0.1637
Control =Did Not Taste Reclaimed
Water

0.01 0.9391

Tasted Reclaimed Water =Did Not
Taste Reclaimed Water

0.72 0.3949

Eco-Friendly Water Control = Tasted Reclaimed Water 17.42 0.0000
Control =Did Not Taste Reclaimed
Water

1.12 0.2904

Tasted Reclaimed Water =Did Not
Taste Reclaimed Water

2.53 0.1119

Advanced Purified
Water

Control = Tasted Reclaimed Water 2.09 0.1486

Control =Did Not Taste Reclaimed
Water

1.68 0.1945

Tasted Reclaimed Water =Did Not
Taste Reclaimed Water

0.15 0.7032

All Fresh Water Control = Tasted Reclaimed Water 0.09 0.7625
Control =Did Not Taste Reclaimed
Water

0.24 0.6260

Tasted Reclaimed Water =Did Not
Taste Reclaimed Water

0.42 0.5182

Typically Drink
Pure Water Tap =Bottled 1.20 0.2736

Tap = Filtered Tap 0.27 0.6013
Bottled = Filtered Tap 0.60 0.4385

All Natural Water Tap =Bottled 4.61 0.0319
Tap = Filtered Tap 0.44 0.5057
Bottled = Filtered Tap 8.77 0.0031

100% Fresh Water Tap =Bottled 7.67 0.0056
Tap = Filtered Tap 0.03 0.8584
Bottled = Filtered Tap 9.20 0.0024

Eco-Friendly Water Tap =Bottled 2.74 0.0978
Tap = Filtered Tap 0.36 0.5496
Bottled = Filtered Tap 1.76 0.1851

Advanced Purified
Water

Tap =Bottled 0.37 0.5426

Tap = Filtered Tap 4.20 0.0403
Bottled = Filtered Tap 1.48 0.2244

All Fresh Water Tap =Bottled 12.00 0.0005
Tap = Filtered Tap 0.97 0.3259
Bottled = Filtered Tap 9.33 0.0023
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to make it acceptable to consumers. Prior studies have examined con-
sumer perceptions of a few names used interchangeably by scientists,
agricultural producers, and water utilities. However, no prior studies
have compared consumers’ perceptions of these names to brand names
currently in use, names suggested by researchers who have addressed
this problem, or variations commonly found on food labels.

Using stated-preference data collected from 305 adults, we first
tested consumers’ preferences for twenty-one potential branding names
for reclaimed water to identify the six most-favorable names: Pure, All
Natural, 100% Fresh, All Fresh, Eco-Friendly, and Advanced Purified,
which invoke desirable qualities of water (pure, fresh, natural) that are
commonly used to market bottled drinking water. The least favorable
names—Recycled, Reclaimed, Treated, and Reused—refer to processes
used on wastewater and five of the six least favorable names are the
most commonly used terms by scientists and industry (Recycled,
Reclaimed, Nontraditional, Treated Wastewater, Reused). The name
Recycled, however, moves from sixteenth most favorable to seventh
when Pure is added, an indication of the branding power of the word
“pure” for reclaimed water products.

We then tested consumers’ preferences for the top six names and
analyzed whether an opportunity to taste reclaimed water affected
participants’ preferences for the names in a study using A/B testing and
involving 907 adults. Overall, participants most consistently preferred
Pure and then Advanced Purified. The treatment group, 78% of who
tried the water, particularly favored Eco-Friendly—it moved from the
fourth ranked name to the first, going from the control to the treatment
group. In the first study, Pure was the highest ranked name whereas
Eco-Friendly and Advanced Purified were ranked fifth and sixth.

Further, we found that typically drinking bottled water, rather than
tap water, had a significant effect on participants’ favorability of some
of the names, particularly with All Fresh Water, 100% Fresh Water, and
All Natural Water (increasing favorability) and Eco-Friendly Water
(decreasing favorability). All Fresh, 100% Fresh, and All Natural may
be eliciting a trait that consumers already equate with bottled water
and Eco-Friendly may remind participants of the negative environ-
mental effects of bottled water. However, further research is needed to
explore this relationship.

These findings present valuable information for policymakers and
members of the food industry interested in encouraging widespread ac-
ceptance of reclaimed water for various applications. As evident from our
results, consumers are more likely to accept reclaimed water if its
branding uses terms associated with the quality of the water (pure, fresh,
natural) and suggests that terms often used by scientists and industry to
describe reclaimed water (recycled, reclaimed, treated, and reused) have
negative associations for consumers. This does not mean that the source
of reclaimed water should be masked from consumers, but instead cast in
a more favorable light. Research has suggested that food products that
contain stigma inducing ingredients, such as value-added surplus pro-
ducts—surplus ingredients from food manufacturing that otherwise
would have ended up in the trash—can gain public acceptance if they are
transparent about their presence, allowing them to occupy a new category
of foods (Bhatt et al., 2018). The increase in favorability of some of the
branding names among the participants who had the opportunity to taste
reclaimed water, as well as the large proportion of participants who ac-
tually tasted it, suggests that an important part of increasing acceptance
of reclaimed water will be to allow the public to experience drinking it.
This strategy was credited for the success in achieving public acceptance
of reclaimed water in Singapore (Lee and Tan, 2016). Bottles of reclaimed
water branded as NEWater were handed out at public events in Singapore
to give the public the opportunity to taste it, a strategy that should be a
part of any plan to increase acceptance of reclaimed water. Finally, if one
word stood out in the results it was the word Pure, which seemed to draw
the most consistently favorable response. Future research should use these
results to investigate if better branding can minimize or eliminate the
price reduction consumers require to purchase and consume reclaimed
water or products produced with it.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.envres.2019.01.059.

References

Aschemann-Witzel, J., Varela, P., Peschel, A.O., 2018. Consumers’ categorization of food
ingredients: Do consumers perceive them as ‘clean label’ producers expect? An ex-
ploration with projective mapping. Food Qual. Prefer. 71, 117–128. https://doi.org/
10.1016/j.foodqual.2018.06.003.

Asioli, D., Aschemann-Witzel, J., Caputo, V., Vecchio, R., Annunziata, A., Næs, T., Varela,
P., 2017. Making sense of the “clean label” trends: a review of consumer food choice
behavior and discussion of industry implications. Food Res. Int. 99, 58–71. https://
doi.org/10.1016/j.foodres.2017.07.022.

Bakopoulou, S., Katsavou, I., Polyzos, S., Kungolos, A., 2008. Using recycled water for
agricultural purposes in the Thessaly region, Greece: a primary Investigation of
Citizens’ opinions. WIT Trans. Ecol. Environ. 109, 869–878. https://doi.org/10.
2495/WM080881.

Bhatt, S., Lee, J., Deutsch, J., Ayaz, H., Fulton, B., Suri, R., 2018. From food waste to
value-added surplus products (VASP): Consumer acceptance of a novel food product
category. J. Consum. Behav. 17 (1), 57–63.

Chen, W., Lu, S., Jiao, W., Wang, M., Chang, A.C., 2013. Reclaimed water: a safe irri-
gation water source?”. Environ. Dev. 8, 74–83.

Clarke, T., 2007. Inside the Bottle: Exposing the Bottled Water Industry, 2nd ed. Canadian
Centre for Policy Alternatives.

Costanigro, M., Deselnicu, O., Kroll, S., 2015. Food beliefs: Elicitation, estimation and
implications for labeling policy. J. Agric. Econ. 66 (1), 108–128.

Dery, J.L., Suri, M.R., Brassil, N., Pee, D., Goeringer, P., Sapkota, A.R., Rock, C.,
Rosenberg Goldstein, R.E., 2018. Recycl. Water Relat. terms Relev. Agric. 〈http://
conservewaterforfood.org/extension/〉.

Detre, J.D., Gunderson, M.A., 2012. Did the “Pink Slime” controversy influence publicly
traded agribusiness companies. Choices 27 (4), 1–4. 〈www.jstor.org/stable/choices.
27.4.04〉.

Ellis, S.F., Kecinski, M., Messer, K.D., Lipchin, C., 2018. Gaps in risk perceptions between
the United States and Israel: field experiments on various types of nontraditional
water. Applied Economics & Statistics Research Report. University of Delaware.

Environmental Protection Agency (EPA), 2018. Water Reuse and Recycling: Community
and Environmental Benefits., last modified April 20, 2018, (Accessed 6 October
2018), 〈https://www3.epa.gov/region9/water/recycling/#p2〉.

Fielding, K.S., Dolnicar, S., Schultz, T., 2018. Public acceptance of recycled water. Int. J.
Water Resour. Dev. 1–36. https://doi.org/10.1080/07900627.2017.1419125.

Greene, J.L., 2012. Lean finely textured beef: the “Pink Slime” controversy. Congr. Res.
Serv (Accessed 30 June 2018). 〈https://digital.library.unt.edu/ark:/67531/
metadc85402/〉.

Hawkins, G., 2009. The Politics of bottled water. J. Cult. Econ. 2 (1–2), 183–195. https://
doi.org/10.1080/17530350903064196.

Horowitz, N., Frago, J., Mu, D., 2018. Life cycle assessment of bottled water: a case study
of Green2O products. Waste Manag. 76, 734–743. https://doi.org/10.1016/j.
wasman.2018.02.043.

Hu, Z., Morton, L.W., Mahler, R.L., 2011. Bottled water: United States consumers and
their perceptions of water quality. Int. J. Environ. Res. Public Health 8 (2), 565–578.
https://doi.org/10.3390/ijerph8020565.

Hui, I., Cain, B.E., 2017. Overcoming psychological resistance Toward using recycled
water in California: recycled water in California. Water Environ. J. https://doi.org/
10.1111/wej.12285.

Hummer, N., Eden, S., 2016. Potable reuse of water. Arroyo (Accessed 10 July 2018).
〈http://wrrc.arizona.edu/publications/arroyo-newsletter/arroyo-2016-Potable-
Reuse-of-Water〉.

Kanter, C., Messer, K.D., Kaiser, H.M., 2009. Does production labeling stigmatize con-
ventional milk?”. Am. J. Agric. Econ. 91 (4), 1097–1109.

Katz, B., Williams, L.A., 2011. Cleaning up processed foods. Food Technol. 65 (12),
33–37.

Kecinski, M., Messer, K.D., 2018. Mitigating public concerns about recycled drinking
water: leveraging the power of voting and communication. Water Resour. Res. 54 (8),
5300–5326.

Kecinski, M., Kerley, D., Messer, K.D., Schulze, W.D., 2016. Stigma mitigation and the
importance of redundant treatments. J. Econ. Psychol. 54, 44–52. https://doi.org/10.
1016/j.joep.2016.02.003.

Lee, H., Tan, T.P., 2016. Singapore's experience with reclaimed water: newater. Int. J.
Water Resour. Dev. 32 (4), 611–621. https://doi.org/10.1080/07900627.2015.
1120188.

Li, T., McCluskey, J.J., Messer, K.D., 2018. Ignorance Is Bliss? Experimental evidence on
wine produced from grapes irrigated with recycled water. Ecol. Econ. 153, 100–110.

Lusk, J.L., Schroeder, T.C., Tonsor, G.T., 2014. Distinguishing beliefs from preferences in
food choice. Eur. Rev. Agric. Econ. 41 (4), 627–655.

Mahr, K., 2018. How Cape Town was saved from running out of water. The Guardian.
(May 4) (Accessed 6 October 2018). 〈https://www.theguardian.com/world/2018/
may/04/back-from-the-brink-how-cape-town-cracked-its-water-crisis〉.

McKendree, M.G.S., Widmar, D., Widmar, N., 2014. “Quantifying Consumers’ Perceptions
of Lean Finely Textured Beef.” Working Papers 14 (3). (Accessed 30 June 2018).
〈https://ideas.repec.org/p/pae/wpaper/14-3.html〉.

Mekonnen, M.M., Hoekstra, A.Y., 2016. Four billion people facing severe water scarcity
(Accessed 9 July 2018). Sci. Adv. 2 (2). https://doi.org/10.1126/sciadv.1500323.

S.F. Ellis, et al. Environmental Research 172 (2019) 384–393

392

https://doi.org/10.1016/j.envres.2019.01.059
https://doi.org/10.1016/j.foodqual.2018.06.003
https://doi.org/10.1016/j.foodqual.2018.06.003
https://doi.org/10.1016/j.foodres.2017.07.022
https://doi.org/10.1016/j.foodres.2017.07.022
https://doi.org/10.2495/WM080881
https://doi.org/10.2495/WM080881
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref4
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref4
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref4
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref5
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref5
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref6
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref6
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref7
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref7
http://conservewaterforfood.org/extension/
http://conservewaterforfood.org/extension/
http://www.jstor.org/stable/choices.27.4.04
http://www.jstor.org/stable/choices.27.4.04
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref10
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref10
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref10
https://www3.epa.gov/region9/water/recycling/#p2
https://doi.org/10.1080/07900627.2017.1419125
https://digital.library.unt.edu/ark:/67531/metadc85402/
https://digital.library.unt.edu/ark:/67531/metadc85402/
https://doi.org/10.1080/17530350903064196
https://doi.org/10.1080/17530350903064196
https://doi.org/10.1016/j.wasman.2018.02.043
https://doi.org/10.1016/j.wasman.2018.02.043
https://doi.org/10.3390/ijerph8020565
https://doi.org/10.1111/wej.12285
https://doi.org/10.1111/wej.12285
http://wrrc.arizona.edu/publications/arroyo-newsletter/arroyo-2016-Potable-Reuse-of-Water
http://wrrc.arizona.edu/publications/arroyo-newsletter/arroyo-2016-Potable-Reuse-of-Water
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref18
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref18
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref19
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref19
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref20
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref20
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref20
https://doi.org/10.1016/j.joep.2016.02.003
https://doi.org/10.1016/j.joep.2016.02.003
https://doi.org/10.1080/07900627.2015.1120188
https://doi.org/10.1080/07900627.2015.1120188
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref23
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref23
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref24
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref24
https://www.theguardian.com/world/2018/may/04/back-from-the-brink-how-cape-town-cracked-its-water-crisis
https://www.theguardian.com/world/2018/may/04/back-from-the-brink-how-cape-town-cracked-its-water-crisis
https://ideas.repec.org/p/pae/wpaper/14-3.html
https://doi.org/10.1126/sciadv.1500323


Menegaki, A.N., Hanley, N., Tsagarakis, K.P., 2007. The social acceptability and valuation
of recycled water in Crete: a study of consumers' and farmers' attitudes. Ecol. Econ. 62
(1), 7–18.

Menegaki, A.N., Mellon, R.C., Vrentzou, A., Koumakis, G., Tsagarakis, K.P., 2009. What's
in a name: framing treated wastewater as recycled water increases willingness to use
and willingness to pay. J. Econ. Psychol. 30 (3), 285–292.

Messer, K.D., Costanigro, M., Kaiser, H., 2017. Labeling food processes: the good, the bad
and the ugly. Appl. Econ. Perspect. Policy 39 (3), 407–427.

Morgan, E.A., Grant-Smith, D., 2015. Tales of science and defiance: the case for co-
learning and collaboration in bridging the science/emotion divide in water recycling
debates. J. Environ. Plan. Manag. 58 (9–10), 1770–1788.

Plott, C.R., 1996. Rational individual behavior in markets and social choice processes: the
discovered preference hypothesis. In: Arrow, K., Colombatto, E., Perleman, M.,
Schmidt, C. (Eds.), Rational Foundations of Economic Behavior. : Macmillan and NY:
St. Martin's, London, pp. 225–250.

PUB Singapore’s National Water Agency, 2018. NEWater. (Accessed 11 July 2018) at
〈https://www.pub.gov.sg/watersupply/fournationaltaps/newater〉.

Rock, C., Solop, F., Gerrity, D., 2012. Survey of statewide public perceptions regarding
water reuse in Arizona. J. Water Supply.: Res. Technol. 61 (8).

Rozin, P., Haddad, B., Nemeroff, C., Slovic, P., 2015. Psychological aspects of the rejec-
tion of recycled water: contamination, purification and disgust. Judgm. Decis. Mak.
10 (1), 50–63.

Savchenko, O.M., Kecinski, M., Li, T., Messer, K.D., 2019. Reclaimed water and food
production: cautionary tales from consumer research. Environ. Res. 170, 320–331.

Savchenko, O., Kecinski, M., Li, T., Messer, K.D., Xu, H., 2018a. Fresh foods irrigated with
recycled water: a framed field experiment on consumer response. Food Policy 80,
103–112.

Savchenko, O., Li, T., Kecinski, M., Messer, K.D., 2018b. Does food processing mitigate

consumers’ concerns about crops grown with recycled water? Applied Economics &
Statistics Research Report. University of Delaware.

Schmidt, A., Kecinski, M., Li, T., Messer, K.D., Parker, J.J., 2017. Measuring the impacts
of different messengers on consumer preferences for products irrigated with recycled
water: a field experiment. Paper presented at, In: Proceedings of the Conference on
Behavioral and Experimental Agri-Environmental Research: Methodological
Advancements and Applications to Policy, Shepherdstown, W.V.

Smith, A.F., 2013. The only proper drink for man. Drinking History. Columbia University
Press, N.p.. 〈http://www.jstor.org/stable/10.7312/smit15116.19〉.

U.S. Department of Agriculture Economic Research Service (USDA ERS), 2017. Irrigation
& Water Use. April 28, 2017. 〈https://www.ers.usda.gov/topics/farm-practices-
management/irrigation-water-use.aspx〉.

Uhlmann, V., Head, B.W., 2011. Water recycling: recent history of local government in-
itiatives in South East Queensland. Urban Water Security Research Alliance Technical
Report No. 45. . 〈http://www.urbanwateralliance.org.au/publications/uwsra-tr45.
pdf〉.

Wanctin, L., Dalmeny, K., Longfield, J., 2006. Have you bottled it? How drinking tap
water can help save you and the planet. Sustain Publication, London, England.

WateReuse, 2018. Glossary. (Accessed 3 July 2018). 〈https://watereuse.org/water-reuse-
101/glossary/〉.

Wilk, R., 2006. Bottled Water: the pure commodity in the age of branding. J. Consum.
Cult. https://doi.org/10.1177/1469540506068681.

World Bank, 2014. Water resources management: Sector results profile. (Accessed 29
June 2017), at 〈http://www.worldbank.org/en/results/2013/04/15/water-
resources-management-results-profile〉.

World Water Assessment Programme, 2016. The United Nations World Water
Development Report 2016: Water and Jobs. UNESCO, Paris.

S.F. Ellis, et al. Environmental Research 172 (2019) 384–393

393

http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref27
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref27
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref27
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref28
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref28
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref28
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref29
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref29
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref30
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref30
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref30
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref31
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref31
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref31
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref31
https://www.pub.gov.sg/watersupply/fournationaltaps/newater
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref32
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref32
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref33
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref33
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref33
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref34
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref34
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref35
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref35
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref35
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref36
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref36
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref36
http://www.jstor.org/stable/10.7312/smit15116.19
https://www.ers.usda.gov/topics/farm-practices-management/irrigation-water-use.aspx
https://www.ers.usda.gov/topics/farm-practices-management/irrigation-water-use.aspx
http://www.urbanwateralliance.org.au/publications/uwsra-tr45.pdf
http://www.urbanwateralliance.org.au/publications/uwsra-tr45.pdf
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref39
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref39
https://watereuse.org/water-reuse-101/glossary/
https://watereuse.org/water-reuse-101/glossary/
https://doi.org/10.1177/1469540506068681
http://www.worldbank.org/en/results/2013/04/15/water-resources-management-results-profile
http://www.worldbank.org/en/results/2013/04/15/water-resources-management-results-profile
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref41
http://refhub.elsevier.com/S0013-9351(19)30072-6/sbref41

	What's in a name? Branding reclaimed water
	Introduction
	Background

	Research design
	Study I
	Study II

	Results
	Study I
	Study II

	Conclusions
	Supporting information
	References




