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Abstract: This article addresses household strategies for coping with perceived tap water quality
issues. By using a household survey (n = 581) in Catalonia (Spain) and three models, this article
analyses the drivers and motivations behind the installation of in-home water treatment systems,
and the use of bottled water for drinking and cooking. The main explanatory factors of the higher
consumption of bottled water were the perception of poor tap water quality, the lack of in-home
treatment systems, and the presence of children at home. Income did not appear as a significant
variable explaining the use of bottled water, unlike in other studies. The presence of in-home
treatment systems is related to factors, such as perceived bad water quality, larger households,
and single-family housing. Income and housing tenure appeared as explanatory variables only when
considering systems requiring some kind of installation: lower incomes or renting a multi-family
house reduce the probability of having an in-home water treatment that required installation because
of important investments and operating costs, and the space needed in the housing units. In-house
water treatment systems may become a solid alternative to bottled water when tap water raises
problematic perceptions related to bad taste, odor, or lime presence.

Keywords: bottled water; in-home water treatment; tap water quality perception; Catalonia

1. Introduction

The perception of the merits and pitfalls of tap water and bottled water constitute one of the
more significant issues in domestic water use and management [1–5]. Health and safety concerns
appear to play a major role in deciding which type of water source will be used as drinking water,
since the quality of tap water continues to raise preoccupations among the public [1,4,6–11], with some
countries asking for the derogation of European water quality standards [12]. However, for most
users, perceived quality is usually based on organoleptic properties, and especially flavor, although
related factors, such as water hardness or the presence of chlorine, may be also relevant [11,13]. In sum,
mistrust in tap water for drinking [14], but in some cases for cooking as well [15,16], is still widespread,
especially when risk communication fails to provide adequate messages [17].

However, the use of bottled water is not the only alternative for households dissatisfied with the
quality of their tap water. There is a rapidly expanding market for the so-called in-home water treatment
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systems that, using more or less sophisticated technologies, are able to substantially improve not only
the organoleptic properties of household flows, but also their overall quality [18]. These systems
appear as an alternative to bottled water, but may be also convenient for other household uses, such as
bathing/showering, washing clothes, or dishwashing, especially in areas with high water hardness [19].

This article addresses household strategies for coping with poorly perceived tap water quality
(either organoleptic or fear of harmful elements) in a developed country, and attempts to discern the
relative importance of possible causes leading to the adoption of either bottled water or in-home treated
tap water for drinking and cooking. Beyond data on the perception of tap water, the paper includes
some household sociodemographic and urban data seldom discussed in the literature (for example,
housing tenure or spatial variables) as potential drivers of bottled water use or in-home water treatments.
The paper analyses the interactions between the use of bottled water and in-home water systems to
provide a more complex picture of water flows in households, beyond the bottled water/tap water
divide, and with significant implications for both the bottled water and the public and private water
supply sectors.

Literature Review: Bottled Water and In-Home Water Treatment Systems; Complementary or Alternative?

Bottled water reigns supreme in the world beverage market, with its market distance from
other refreshment beverages widening year after year. While there is not a consensus on the size
of the global bottled water market, some figures point to market sizes in the early 2020s of around
300 billion euros [11]. Figures for 2010 indicated a global annual consumption of 230 billion liters,
with an annual growth above 6% [11]. Middle- and high-income countries top the list of bottled water
consumption per capita [20]. In relative terms, Mexico and Thailand rank first in consumption (244 and
203 L/person/year respectively in 2015) followed by Italy, Germany, and the United States [20]. In 2018,
Spain registered a consumption of 2.6 billion liters of bottled water. In relative terms, the highest
consumptions were found in the coastal and touristic regions of Canary and Balearic Islands, followed
by Valencia and Catalonia. Apart from the weight of tourism use, the high concentration of bottled
water consumption in the Mediterranean areas may have other causes, such as the historically poor
quality (in the organoleptic sense) of water in certain areas, and the high hardness associated with
the mostly calcareous nature of Mediterranean basins. Average domestic bottled water consumption
in Spanish households was estimated in 61 L/person/year in 2018, representing half of the total
consumption in the country. The rest of it can be attributed to consumption in bars, restaurants,
and hotels, largely by tourists [21].

Other than health and safety concerns regarding tap water, the success of bottled water is also
related to its identification with certain lifestyles through marketing and branding [11,22]. Marketing
and branding have played an important role in the steady increase in the bottled water trade, using the
historically grounded cultural meanings of water, such as the power of nature, as well as the symbolism
of the modern technology, and the conquest of water by purification systems [22]. Part of the cultural
power of water is rooted in the geographic and class associations of early brands of mineral water,
which carried prestige and supposedly quasi magical healing powers.

Beyond these general drivers, it is important to shed light on how multiple socio-demographic
and political factors, including age, gender, income, education, ethnicity, age, political ideology,
the number of children in their household, previous experience, place of residence, and trust in the
government affect the perception and preference of consumers towards bottled water [15]. For instance,
on average ethnic minorities in developed countries tend to consume more bottled water than the
general population [23,24]. In this regard, a study in the USA found that minority children drank
three times more bottled water than non-minority children [25] (see also [16]). This result is consistent
with the broad literature on the legacy of residential segregation, and consequent variations in the
quality of public services. In particular, the literature has identified predominantly African Americans
and Hispanic neighborhoods as likely to experience poor tap water quality [25]. Women also tend
to consume more bottled water than men, in line with their higher risk awareness, in this case of tap
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water [4]. Furthermore, the consumption of bottled water appears to be higher in households with
more than three members and in households with children, possibly because of a “caregiver effect” [26].
There is inconclusive evidence regarding income as a significant driver of bottled water consumption,
with some studies showing that water bottled usage increases with household income [10,27], while in
others, it appears insensitive to changes in income [5].

Bottled water is also open to a variety of criticisms. First, in terms of quality, substantial differences
between bottled water and tap water may be no longer present in many water supply systems. Modern
water treatment plants can eliminate the organoleptic impacts common in the past. In fact, with just
a simple treatment, blind tests indicate that consumers do not appreciate substantial differences
between the two [3]. In this respect, it must be borne in mind that an important share of bottled water
in some contexts is no more than tap water treated to comply with the chemical, microbiological,
and radiological safety requirements stipulated for pre-packaged water [11]. Second, supplying costs,
including energy or packaging [11], remain another important issue with bottled water, which is
between 240 and 10,000 times per liter more expensive than tap water [28]. Third, plastic waste,
most of which is accumulated in landfill, or contributing to the concentration of microplastics in the
oceans [29] is another important concern. The environmental costs of bottled water, including those
related to energy needs, embedded CO2 emissions, or waste production, are said to be 100 times
higher than tap water [14]. Fourth, environmental and human health concerns about bottled water are
also rising, especially those related to plastic bottles and exacerbated by the current preoccupation
with microplastics found in the water. A recent study in the US concluded that consumers of bottled
water could be ingesting annually up to 90,000 plastic particles with the water, compared to 4000 for
those drinking tap water [30]. However, a recent report by the World Health Organization did not
find significant health risks, although it also warned that more research mas needed [31]. Likewise,
the leaching of other chemicals, such as BPA or antimony in the water ingested [32], remains an
important issue as well.

As mentioned in the introduction, a second strategy to address concerns about drinking water
quality is the use of different in-home water treatment systems. These systems are divided into two
main categories: Point of Entry (POE) systems, which are installed at the entrance of water into the
home (e.g., water softeners, disinfection equipment, etc.), and Point of Use (POU) systems, which may
be installed directly into any of the water sources existing at home (reverse osmosis, active carbon
filter, etc.) [33]. While POU systems have lower capacities and higher operational costs, they are less
expensive and easier to install than POE. Of all these systems, pitchers or bottles dominate the market
in terms of sales and value. The success of pitchers or bottles equipped with filters can be attributed to
their low cost and the fact that they do not need any installation [34].

In-home water treatment systems have been subject to special attention in developing countries
where chronic problems in water quality leading to mortal diseases remain a serious cause of
concern [35,36]. In contrast, empirical studies dealing with in-home water treatment systems in the
developed world are less common despite a global market, growing from a value of UDS 19.9 billion
in 2018, to an estimated value of USD 34.6 billion in 2026. Asia is projected to lead the market for POU
technologies in the coming decades, followed by North America, which currently holds the majority of
the market for POU systems, and Europe. Rapid urbanization and rising standards of living, coupled
with concerns about water quality, explain the expansion of these technologies, especially in countries
such as India and China [37].

Given the fact that filtered tap water using in-home water treatment systems can be an effective
substitute for bottled water consumption, some studies have compared three possible choices for
drinking water consumption in households: unfiltered tap water, filtered tap water, and bottled
water [18,27,38]. While the consumption of bottled water is mainly linked to doubts about the safety of
tap water, the consumption of filtered tap water is more related to sensory matters such as foul smelling
and taste. Another interesting finding is that the purchase of filters is closely associated with income,
unlike the case of bottled water, as noted above [5]. It has to be noted that some of these in-home
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water treatments imply the increase of the household water and energy consumption, imposing higher
costs to families. Still, an economic analysis developed in Barcelona showed that water treated by
domestic reverse osmosis equipment was between 8 and 19 times cheaper than bottled water [39].
Mackey et al. [18], in their survey of alternatives to tap water in the United States, found that in-home
treatment systems were more favored by females, the non-white population, young people, higher
income groups, and higher education groups. Concerning the presence of children in households,
Mackey et al. [18] found that a much higher percentage of households with one or two children used
these systems, compared to households with no children. However, the percentage of households with
three or more children used these alternatives even less than households with no children. Thus, in the
context of perceived low quality of the water supply service, richer households tend to have more
often in-home water treatment systems than poorer households. At any rate, either for the installation
of in-home water treatment systems, or for bottled water consumption, we do not know much about
the role other factors, such as housing type or tenure. And perhaps most importantly, we do not know
how both water flows interact with each other.

2. Materials and Methods

A computer-assisted telephone survey of households in Catalonia, Spain, was designed to explore
the use of alternative sources of water supply (defined as those different from the public water
network) particularly in-home water treatment systems. A sample population of households (n = 581)
was obtained through a random selection with unbiased sampling and stratified by geographical
area. Stratification was based on the distribution of Catalan population as of 1 January 2014 from
census of the Statistical Institute of Catalonia (IDESCAT). Accordingly, 20% of the sample lived in
the city of Barcelona, 20% in the Metropolitan Area of Barcelona (MAB) excluding Barcelona, and
20% in the Metropolitan Region of Barcelona excluding the MAB. The remaining 40% was distributed
among the other seven Catalan territorial areas. Our survey was conducted by a specialized company
during the second half of April 2015, and interviews took 20 min on average. The content of the
questionnaire was structured in three sections (public water supply features, use of alternative water
supplies, and use of in-home water treatment systems). In addition, the survey also compiled data on
household socio-demographics.

Three models were developed explaining the factors conditioning bottled water consumption:
the use of any in-home water treatment system, and having an in-home water treatment system except
for water filter pitchers or bottles. Table 1 describes these variables, and indicates which of them are
included in each of the three models.

The independent variables in the three models include perception of tap water (Perc_wqual);
the characteristics of the household, such as household size (Household_size); having children at home
(Child_5orless); and income (Income). Housing characteristics, such as the type of the building in
which the housing unit is located (Building), and the tenure regime of the household (Ten_regime) were
added, because we hypothesized that this variable might be important in the case of installing some
types of in-home water treatment technologies. Some spatial variables, such as living in a municipality
below or above 10,000 inhabitants (Pop_10,000), or living in the Metropolitan Area of Barcelona
(MABarc) were added as well, with the aim of ascertaining whether there was an urban/metropolitan
lifestyle effect regarding bottled water use. On the other hand, in rural areas, households sometimes
use more than one water source [40]. Accordingly, having an in-home water system (WTS) was added.
This variable operates as an independent variable in model 1 and as a dependent variable in model 2,
and as a modified version of that variable as dependent variable in model 3, (WTS_nonfilterPB), as we
detail below.



Water 2020, 12, 1310 5 of 13

Table 1. List of dependent and sociodemographic variables.

Label Description Units
Models

1 2 3

BotW_index Index of consumption of bottled water 1–5 index D1

WTS Having an in-home water treatment system Yes = 1 x DNo = 0

WTS_nofilterPB
Having an in-home water treatment system

except for water filter pitchers or bottles
Yes = 1

DNo = 0

Perc_wqual2 Average perceived quality of the local water
supply network for drinking and cooking

From 1 (very bad)
to 5 (very good) x x x

Household_size Number of persons living in the household n x x x

Child_5orless Having a 5-year-old or less child Yes = 1 x x x
No = 0

Income Average income per household in the
municipality (2016) Euros/year x x x

Building Type of building where the household
is located

Multifamily = 1 x x
Single family = 0

Ten_regime Housing tenure regime Property = 1 x x
Rental = 0

MABarc Living in a locality within the Metropolitan
Area of Barcelona

Yes = 1 x x x
No = 0

Pop_10,000 Living in a locality with a population of
10,000 or more

Yes = 1 x x x
No = 0

Note: 1: “D” indicates that this is the dependent variable of the model. 2: The perceived quality of the local water
supply network was asked separately for drinking and for cooking purposes using a 5-point Likert scale (1 very
bad–5 very good). Perc_wqualis: the average of the score of both questions.

Model 1 analyses the relationships between selected sociodemographic, housing, and spatial
independent variables and bottled water consumption, and it was developed using an ordinal regression
method with a logit function. The particularity of this model is that the dependent variable is an
ordinal categorical variable (BotW_index). In this case, a combination of the responses to the questions
concerning the frequency of bottled water usage for drinking (1 = never; 2 = sometimes; 3 = always)
and for cooking (1 = never; 2 = sometimes; 3 = always) was employed. Based on the sum of the scores,
a bottled water consumption index was built, in which a score of 5 represents the consumption with the
maximum frequency, and a score of 1 represents no consumption of bottled water neither for drinking
nor for cooking. Model 2 was aimed at exploring the influence of the independent variables (Table 1)
on the use of any kind of in-home water treatment system. Similarly, Model 3 had the same purpose,
but in this case the dependent variable (in-home water treatment system usage) did not include water
filter pitchers or bottles. This distinction was made because, compared to the other surveyed in-home
water treatment systems, water filter pitchers do not need a complex installation requiring extra space
in the house, or any significant initial investment. Given that in Model 2 and 3 the dependent variable
was dichotomous, a logistic regression method was applied.

3. Results

The survey results show that using tap water for drinking raised more concerns than for cooking
(Figure 1). While 26% of the respondents considered that tap water was ‘bad’ or ‘very bad’ for drinking,
the percentage fell to 13% in the case of cooking. In other words, while over 80% of the sample qualified
tap water for cooking as at least acceptable, this figure was only around 65% regarding drinking water.
Table 2 is a contingency table, confronting the frequency of bottled water consumption for drinking
and cooking purposes. We can detect two extreme cases: those who are strict tap water users (49.1% of
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the respondents ‘never’ consume bottled water neither for drinking nor for cooking) and those that are
strict bottled water users (5.9% of the respondents ‘always’ use bottled water for drinking and cooking).
Among the remaining 45.1% of survey participants not pertaining to any of these two groups, it is
worth highlighting the 28.9% ‘always’ use bottled water for drinking, but ‘never’ for cooking, and 9.5%
‘sometimes’ use bottled water for drinking, but ‘never’ for cooking. Hence, we have an important
group of participants (around 38% of the respondents) regularly (always or sometimes) using water
for drinking but never for cooking. When asked about the main motivations for using bottled water
for drinking, respondents mentioned two reasons: better taste and smell of water (51.3%), and health
reasons (34.2%).
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Figure 1. Perceived quality of the local water supply network for drinking (left) and for cooking (right)
(n = 581).

Table 2. Frequency of consumption of bottled water for drinking and for cooking (n = 581).

Water Use Frequency Units
Cooking

Total
Never Sometimes Always

Drinking

Never
Count 285 1 1 287

% Total 49.05 0.17 0.17 49.40

Sometimes
Count 55 4 0 59

% Total 9.47 0.69 0.00 10.15

Always Count 168 33 34 235
% Total 28.92 5.68 5.85 40.45

Total
Count 508 38 35 581

% Total 87.44 6.54 6.02 100

Concerning the prevalence of in-home water treatment systems, 31.2% of the households surveyed
possessed (at least) one of such systems. The most common systems were water softeners (n = 76),
followed by reverse osmosis (n = 68) and water filter pitchers or bottles (n = 60) (Figure 2). The main
motivations to install water softeners were removing lime, followed by bad taste and smell (13.6%), and,
finally, by health concerns (9.1%). In the case of the reverse osmosis, the main drivers reported in the
survey were improving tasted and smell (42.7%), health concerns (19.1%) and removing lime (17.7%).
Lastly, for filter pitchers or bottles, the main motivations were taste and smell (43.3%), removing the
lime (16.7%), health concerns (10.0%), and comfort (10.0%). The 23.8% of those households with an
in-home water treatment system reported that they “always” consumed bottled water for drinking.
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On the contrary, the households without this kind of system that “always” consumed bottled water for
drinking rose to 48%.
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Bottled Water and In-Home Water Treatment Systems Usage Models

The household sample showed a medium-low consumption of bottled water (BotW_index = 2.1),
and the presence of in-home water treatment systems in approximately one third of the households
(see Table 3).

Table 3. Descriptive statistics of the dependent and independent variables of the models.

Variable n % Avrg. Std. Dev.

BotW_index 581 2.10 1.24
WTS (=1) 581 31.15

WTS_nofilterPB 581 20.83
Perc_wqual 564 3.24 0.93

Household_size 555 2.81 1.28
Child_5orless (=1) 555 8.29

Income 581 28,301.97 11,633.13
Building (=1) 581 62.48

Ten_regime (=1) 573 88.83
MABarc (=1) 581 40.26

Pop_10,000 (=1) 581 74.00

Model 1 analyses which of the considered independent variables has a greater influence in the
consumption of bottled water (Table 4). Only three out of the seven independent variables showed
statistically significant effects on this consumption. Results indicate that perceived (negative) quality
of the local water supply network is the most significant variable in explaining (higher) bottled water
consumption. Secondly, having an in-home water treatment system implies a significant reduction in
the consumption of bottled water. Third, but in a less important way but still statistically significant,
having a 5-year old or younger child at home implies an increase in the consumption of bottled water.
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Table 4. Ordinal regression model 1 results.

Variable Estimate Std. Error Wald p-Value

WTS −1.258 0.206 37.231 <0.001 *
Perc_wqual −1.075 0.104 107.365 <0.001 *

Household_size −0.125 0.073 2.934 0.087
Child_5orless 0.894 0.317 7.928 0.005 *

Income <0.001 0.000 0.008 0.927
MABarc −0.147 0.218 0.456 0.499

Pop_10,000 0.176 0.217 0.657 0.417

Note: BotW_index is the dependent variable. Pearson’s chi-square test: Chi-squared = 977.787(d.f. = 948, p = 0.244,
n = 540). Cox and Snell R Square is 0.232. * Variable significant at the 0.05 level.

Table 5 summarizes the results of Model 2, which explores the drivers behind the implementation
of in-home water treatment systems. As in Model 1, a better perceived quality of the local water
supply network negatively and significantly influenced the presence of these systems in the household.
Household size was found significant as well: the larger the household, the greater the likelihood
of having in-home water treatment systems. Conversely, living in a multifamily building made it
less probable to have one of these systems. Therefore, in-home systems were more often present in
single-family dwellings.

Table 5. Logistic regression model 2 results.

Variable Odd Ration Std. Error Wald p-Value

Perc_wqual 0.666 0.107 14.359 <0.001 *
Household_size 1.272 0.078 9.450 0.002 *
Child_5orless 0.842 0.374 0.210 0.647

Income 1.000 0.000 3.533 0.060
Building 0.522 0.236 7.596 0.006 *

Ten_regime 1.800 0.361 2.648 0.104
MABarc 1.087 0.260 0.102 0.750

Pop_10,000 0.903 0.263 0.151 0.698

Note: WTS is the dependent variable. Hosmer-Lemeshow test: Chi-squared = 7.898 (d.f. = 8, p = 0.443, n = 535).
Cox and Snell R Square is 0.08. * Variable significant at the 0.05 level.

Model 3 explores the presence of in-home water treatment systems, in this case excluding the
water filter pitchers or bottles, and including only systems that imply some kind of installation (Table 6).
Apart from the significant variables identified previously, in this case, in-home water treatment systems
were more frequent in higher income households (estimated as average income per household in the
municipality). In addition, a significant (but at 0.1 level) relationship with housing tenure regime was
found. According to this, living in a rented house reduces the probability of having an in-home water
treatment of these characteristics.

Table 6. Logistic regression model 3 results.

Variable Odd Ration Std. Error Wald p-Value

Perc_wqual 0.644 0.124 12.627 <0.001 *
Household_size 1.264 0.088 7.170 0.007 *
Child_5orless 0.570 0.485 1.343 0.246

Income 1.000 0.000 7.603 0.006 *
Building 0.410 0.275 10.525 0.001 *

Ten_regime 2.567 0.495 3.623 0.057
MABarc 0.962 0.298 0.017 0.896

Pop_10,000 0.977 0.301 0.006 0.939

Note: WTS_nofilterPB is the dependent variable. Hosmer-Lemeshow test: Chi-squared = 3.635 (d.f. = 8. p = 0.888.
n = 535). Cox and Snell R Square is 0.093. * Variable significant at the 0.05 level.
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The three models show a moderate explanatory power, even though the respective goodness-of-fit
tests demonstrated that the model adequately fitted the data. In the case of the ordinal model (Model 1),
the significance value of the Pearson’s chi-square test statistic (p > 0.05) demonstrate that. For the
case of the logistic models (Models 2 and 3), the significance value of the Hosmer-Lemeshow statistic
(p > 0.05) indicates also, in both cases, a good fit.

4. Discussion

According to the survey presented in this paper, poorly perceived water quality was the most
statistically significant driver of the use of bottled water and/or of the presence of in-home water
treatments in Catalonia. This confirms previous findings in different geographical contexts [1,4,6–11],
especially regarding the use of bottled water, but also regarding in-home treatment systems. Results of
the survey also indicate that the concept of water quality might include different issues, such as bad
taste and/or smell, presence of lime, as well as safety concerns. Bottled water is the main alternative for
those preoccupied about the quality or the security of tap water. Thus, about half of the respondents
always or sometimes drank bottled water. This is a slightly higher rate compared to other developed
countries such as the USA (45.4%, as reported by Hu et al. [8]) and far higher percentage compared to
lower-income countries such as Malaysia (17%, according to Aini et al. [41]).

In addition, an important use of in-home water treatment technologies was observed,
since approximately a third of the households had (at least) one of these systems. Again, this result contrasts
with higher figures in other areas such as the British Columbia (Canada), where approximately 47% of
households use this kind of system [38], Saskatchewan (Canada) (47.6% based on McLeod et al. [40]),
or in Malaysia, where this rate is even higher (85%, according to Aini et al. [41]). Concerning the type
of in-home water treatment systems installed, water softeners, reverse osmosis devices, and water filter
pitchers and bottles were the most cited in the survey. This result might differ from other contexts where
water filters pitchers or bottles are the most common option [38].

In the case of Catalonia, the central motivation for using bottled water instead of tap water is taste,
followed by safety. A study in Québec, Canada, similarly found that taste, not safety, was the major
motivation for drinking bottled water [42]. The main motivation for in-home water treatment systems
was the removal of lime from the water, and taste and smell, while health concerns appeared as a
secondary motivation, perhaps contrary to what might be expected [41]. It is important to mention that
in some areas of Catalonia, the presence of lime in water is quite high, due to the hydromorphological
nature of the rivers and aquifers supplying water to the population. In fact, the high water hardness of
most Catalan basins has forced the water administration to install electrodialysis in one of the most
important drinking water treatment plants of the Metropolitan area of Barcelona. On the other hand,
the use of water softeners in dishwashers and washing machines may represent a non-negligible item
in household budgets [43]. All in all, this might explain why water softener treatments are the most
common system in Catalonia.

Results also show how the motivations related to the improvement of water quality for drinking
and for cooking are different. First, as expected, perceived water quality exerts more influence on
drinking than on cooking. Of those always drinking bottled water (40.45%), only 11.53% always or
sometimes use bottled water for cooking. In total, approximately 6% of the respondents always use
bottled water for drinking and for cooking. This confirms that water quality demand is higher for
drinking than cooking [16]. For cooking, other health related factors may intervene, such as the idea
that boiling water as a home-made purifying method can prevent some bad water condition, or that
the amount of water absorbed by food when cooking is insignificant.

Concerning the specific results of the models, there appear to be a number of factors conditioning
the use of bottled water for drinking and cooking, which are consistent with previous findings. In our
case, the main explanatory factors of higher consumption of bottled water were the perception of
poor tap water quality, the lack of in-home treatment systems [38], and the presence of children at
home [40]. Income did not appear as a significant variable explaining the use of bottled water, unlike
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in other studies [10,27]. Although some authors have identified bottled water as a sign of rising social
status [22], the perception related to bad smell and taste might have a stronger effect than income,
in contrast with the significant role of income in determining bottled water used as found by McSpirit
and Reid [10] and Johnstone and Serret [27]. This means that, in our context, regardless of income,
if the perception on tap water is bad, households would buy bottled water. In low-income households,
this may mean prioritizing water over other items, for the sake of improving taste, or for safety reasons.
Similarly, the main driver of cooking with bottled water instead of tap water may be related to the
desire of improving taste and smell, rather than to health reasons.

On the other hand, the presence of in-home treatment systems is related to factors such as
perceived bad water quality, larger households [27], and single-family housing. Income and housing
tenure appeared as explanatory variables only when considering systems requiring some kind of
installation: lower incomes or renting a multi-family house reduced the probability of having an
in-home water treatment that required installation because of important investments and operating
costs [5], and the space needed in the housing units. This might explain why, in other studies, income
did not significantly predict in-home water treatment use if pitchers and other lower cost treatments
were considered [38]. Hence, and as in other environmentally efficient fixtures, wealthier households
are more likely to adopt these systems [44].

5. Conclusions

The perception of the merits and pitfalls of tap water and bottled water constitute one of the
more significant issues in domestic water use and management. Health and safety concerns appear
to play a major role in deciding which type of water source will be used as drinking water, since the
quality of tap water continues to raise concerns among the public. However, the use of bottled water
is not the only alternative for households dissatisfied with the quality of their tap water. There is a
rapidly expanding market for the so-called in-home water treatment systems that, using more or less
sophisticated technologies, are able to improve substantially not only the organoleptic properties of
household flows, but also their overall quality. By using a household survey in Catalonia (Spain),
this article has addressed household strategies for coping with poorly perceived tap water quality
(either organoleptic or out of fear of harmful elements) in a developed country. In addition, it has
attempted to discern the relative importance of possible causes leading to the adoption of either bottled
water or in-home treated tap water for drinking and cooking. The novelty and singular contribution of
this paper is that, first, it has taken into account drinking, as well as cooking, to better understand
the motivations and drivers behind using (or not being willing to use) bottled or treated tap water.
Second, beyond the data on the perception of tap water, the paper also considered some household
sociodemographic and urban data seldom discussed in the literature (for example housing tenure
or spatial variables) as potential drivers of bottled water use or of in-home water treatments. Third,
the paper has analyzed the interactions between the use of bottled water and in-home water systems
to provide a more complex picture of water flows in households beyond the divide bottled water/tap
water, and with significant implications for both the bottled water and the public and private water
supply sectors.

Since about one third of our sample argued that their consumption of bottled water was motivated
by health concerns, public institutions, bulk water suppliers, and tap water provides (either private or
public) have still a long way to go in convincing users that the safety of tap water in terms of health
is assured, especially in cases where the public may be right in their perceptions. A more difficult
issue is to overcome the reluctance of users to use tap water especially for drinking, because of the
bad taste or odor, or the presence of lime. Any intervention trying to increase the reliance on tap
water and reduce bottled water consumption will have to deal with the organoleptic properties of
tap water. While, in practical terms, this could be managed through new treatments in drinking
water production plants, the costs might be disproportionate, given the relatively small amount of
drinking/cooking needs, compared to the total urban water use. Still, as our survey showed, there is
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another alternative adopted by an increasing number of households: in-home treatment technologies
for the most quality-demanding uses (drinking and cooking). It appears to be certain, however, that the
capacity to install some of those systems, especially those that require significant investments and
operating costs (in terms of energy and water consumption) is related to the tenure status of the home
(renters may not have an incentive to make such an investment) and to the income of the household.
Nevertheless, less costly and mobile systems, such as active carbon water pitchers or bottles, appear
to be relatively unaffected by income or the tenure status of the households. Hence, these POU
in-home water treatment systems could become a more universal and available alternative to bottled
water, because of their effectivity and capacity in terms of removing some of the elements that cause
mistrust among the public (bad taste, odor, or lime presence). Further research on the potentialities
and limitation of those technologies, both in environmental and distributive terms, as well as on the
characterization of the use of those systems in other geographies, is needed.
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