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Abstract: Background: Water covers 75% of the Earth's surface and is essential for drinking,
hygiene, agriculture, and industry. An individual requires roughly 5 liters daily to survive in
moderate climates with minimal physical activity. Globally, about 4 trillion cubic meters of
freshwater are consumed annually, yet drinking water distribution and consumption vary
significantly. Consumer preferences, such as tap versus bottled water, have implications for public
health and sustainability. Objective: This study aimed to evaluate drinking water consumption
behaviors in Mures County, Romania, focusing on preferred water sources and influencing factors.
Methods: A cross-sectional survey of 1,310 adults, customers of the regional water supplier, was
conducted through an online questionnaire assessing water sources, consumption habits,
expenditures, and quality awareness. Tap water and popular bottled waters were analyzed for
quality differences using statistical tests. Results: The majority of respondents (61%) bottled
water, while 37% chose tap water; 15% consumed both. Tap water was mainly used for cooking
(89%) and washing (93%). Many respondents (59%) spent an additional 10-50 RON monthly on
bottled water. Younger adults favored bottled water. Conclusions: Although tap water met safety
standards, bottled water remained popular, suggesting a need for public awareness initiatives
promoting sustainable tap water usage.

1. Introduction

75% of our planet surface is covered by water, that is why it is called the Blue Planet,
but 97.5% of the water is salty water, only 2.5% of the water is fresh, is (drinking) water.
Moreover, 10 billion tons of fresh water are used around the world every day.

A lot of organizations and ecologists warn about the decrease in the potential of
supplying humanity with drinking water (Huma, 2015; Berardi et. al, 2022).

More than a billion people in developing countries do not have access to safe drinking
water. The US, on the other hand, uses 14.74 trillion liters of water per month (Patel et.
al, 2017).

According to the World Health Organization, 80% of all diseases in the developing
world are water related. By 2025, the United Nations estimates that 30% of the world's
population living in 50 countries will face water scarcity (Huma, 2015).

Water scarcity is a bigger problem today than ever before. Not only are available
resources being depleted, but the world's population continues to grow, increasing
demand. Climate change is exacerbating the problem. There is a risk that the Blue Planet
could end up without a drop of water safe to drink (Zhang et. al, 2021; Voda et al., 2019).
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In addition to drinking, water is used for personal hygiene, washing clothes,
maintaining households cleanliness. A person will need an average of 5 liters of drinking
water per day to survive in a moderate climate with little activity. Globally, around 4
trillion cubic meters of fresh water are consumed per year (Huma, 2015). Water
consumption is not only the water we directly use in households, but also “virtual water”
- the water embedded in producing the goods and food we consume (Whitney et al.,
2018). For example, daily per capita water use including food production is estimated at
3,496 liters when accounting for virtual water. Efforts to reduce water consumption in
various sectors will have limited impact if we ignore the significant amount of virtual
water in our consumer products (Sun et al., 2022).

Housing expenses include water expenses in addition to electricity and gas. Outside
of these, there are no precise calculations for the water consumption needed for a
minimum decent living; existing data are only indicative (National Institutes of
Statistics), regarding households expenses in the urban environments (Voda et al.,
2018).

According to the recommendations of the International Health Organization, the
daily requirement of water to meet all daily needs is estimated at ~100 liters per person-
about 12.2 per month for a household of four. The European average is 144
L/person/day, which could be reduced to ~129 L with responsible use (European
Environment Agency, 2018). Indeed, humans can survive without food for weeks (using
stored energy), but lack of water is life-threatening within days. All systems and organs
depend on water for optimal functioning (Feru, 2012). Hydration, along with nutrition,
exercise and rest are the most important determinants of a healthy and balanced body,
energetic and strong for every day in all stages of life and to vulnerable groups such as
children, the elderly, pregnant women (Popkin et.al, 2010, Voidazan et. al, 2018).

Access to drinking water in Romania is provided either through a centralized system
or from private sources (wells, springs) or by purchasing bottled water from the market.
The public water supply service (Law no. 241/2006) operates in municipalities, towns,
and communes (Government of Romania, 2006). In the studied area, access to public
drinking water is facilitated by a local water company. However, anecdotal evidence
suggests that many residents prefer bottled water for drinking, even though the tap
water supplied to the network can be safely consumed.

This behavior is not unique to Romania; in developed countries, bottled water is
often perceived as a healthier and tastier product than tap water

The result has been a rapidly growing bottled water market worldwide (a 73%
increase from 2010 to 2020, with sales expected to almost double by 2030).

Understanding these consumption preferences is important for public health,
resource management, and sustainability. Our study addresses this issue by providing
new data on water consumption preferences in an Eastern European population, thus
contributing to international knowledge on drinking water behavior.

The main objective was to evaluate the drinking water consumption behavior among
adults in Mures County. We specifically aimed to identify the preferred sources of water
for hydration, analyze how socio-demographic factors (such as age, residence type, and
household size) influence these preferences, assess related aspects like household water
expenditures and label-reading habits, and compare the quality of the local tap water
supply with that of bottled water. By doing so, we seek to clearly articulate the regional
challenges and inform strategies to promote safe and sustainable water consumption.

2. Materials and Methods

Study design and population: We conducted a questionnaire-based survey to
evaluate drinking water consumption habits among the population in the service area of
the Mures County drinking water company. The investigated population comprised adults
(age = 18) who are customers of the public water supply in Mures County (Appendix 1
details the service areas). The questionnaire was completed voluntarily and
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anonymously, using the Google Forms online platform. A total of 1,310 complete
responses were recorded. The questionnaire included questions about the use of tap
(mains) water, preferences for water used in hydration (drinking), monthly expenses
related to water consumption, use of water filters, and the habit of reading the
information on bottled water labels.

In addition, we collected and analyzed samples of drinking water from the public
network as well as several popular bottled waters. These samples were tested in the
laboratory for key physico-chemical parameters (turbidity, pH, conductivity, mineral
content such as bicarbonates, sulfates, chlorides, etc.) using standard analytical
methods. This allowed a direct comparison of tap water quality versus bottled water
quality under local conditions. Figure 1 presents a schematic overview of the study on
water consumption and the physicochemical analysis of the water consumed by the adult
population in Targu Mures County.

Study of water consumption and physico-chemical parameters
of water consumed among the adult population in Targu Mures

county
Laboratory analyses 1310 volunteer participants
‘_____--"" - h ""--._._1
Net water Bottled water —
— — Inclusion criteria:
T~ Age >18 years

Identification of physical-
chemical parameters: ¥

turbidity, pH, conductivity, Recordin date: age; gender;
mineral content such as tap water consumption
bicarbonates, sulfates, destination; water filters;
chlorides, etc. read the bottled water label

|
¥

Similar results of physicochemical
composition

Figure 1. schematic presentation of the methodology

Statistical analysis: To identify associations between respondents’ use of tap water
and various factors, we applied the Chi-square test for categorical variables. The
Chi-square test was also used to examine associations between socio-demographic
characteristics and water source preferences (tap vs. bottled). For numerical variables,
we calculated frequencies and percentages, as well as means and standard deviations.
Data distribution normality was tested to inform the choice of parametric or
non-parametric tests. The comparison of water quality parameters between the tap
water samples and bottled water samples was performed using the appropriate statistical
test (t-test for normally distributed parameters marked with * in tables, or Mann-
Whitney U test for non-normal data marked with **). The statistical analyses were
carried out using GraphPad Prism (v.9), with a significance threshold set at p < 0.05.

3. Results

Water usage patterns: Most respondents (44%) reported that they use water from
the public supply system for all purposes - their own consumption (drinking/hydration),
cooking, and washing. Meanwhile, 21% of respondents use tap water only for cooking
and washing (not for drinking). Another 14% of the population use tap water not only for
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personal consumption, cooking, and washing but also for other needs such as garden
irrigation.

Preferred water source for drinking (hydration): The majority of respondents -
43.13% - prefer bottled water purchased from stores for drinking, followed by 25.34%
who prefer tap water, and 9.85% who use water from natural springs for drinking. A
notable share of users reported using multiple sources for drinking: 9.01% said they
drink both bottled water and spring water, and 8.09% said they drink both tap water and
bottled water. In total, about 61% of respondents include bottled water among their
drinking sources (either exclusively or in combination), whereas about 37% include tap
water for drinking (with some overlap between these groups due to multiple sources).

Monthly water expenditures: Almost half of the respondents (49%) reported
monthly expenses between 50-100 RON for tap water from the public supply (this
includes water used for all purposes, billed by the utility) (Figure 2). Amount paid
monthly
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Figure 2. Monthly expenses for tap water consumption

Most respondents (50.63%) reported monthly expenses between 10-50 RON for
bottled drinking water — expenses that are in addition to what they pay for the tap water
supply (Figure 3). In other words, many households incur extra costs to purchase bottled
water on top of their utility bills for tap water.
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Figure 3. Monthly expenses with water from the network
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Reading of bottle labels: We asked respondents whether they read the
informational labels on bottled water (and other non-alcoholic drinks). Most respondents
(68.8%) indicated that they do read the labels on bottled water. However, a considerable
number of respondents (22.0%) admitted that they do not read the information on the
product labels. The tendency not to read labels was higher among the younger population
- 33.95% of those aged 18-30 and 25.50% of those aged 31-40 do not read bottled
water labels, as opposed to 17.69% for ages 51-60 and only 15.11% for ages 61-99.
This indicates an increasing attention to label information with increasing age (Figure 4).
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It's not necessary B No B Yes

Figure 4. Reading the label on the bottled water packaging - according to age

Factors influencing tap water consumption: We examined which factors are
associated with whether people drink tap water or not. The use of tap water for one’s own
consumption was significantly influenced by certain household characteristics and habits
(Table 1). The number of people in the household was one such factor: households with
more members were more likely to use tap water for drinking (p = 0.013). For example,
in households of 4-6 people, a higher proportion reported using tap water for drinking
compared to smaller households (1-3 people). The type of water primarily consumed
(bottled vs. tap) was obviously strongly associated with tap water consumption (p =
0.0001), as was the use of water filters (those using filters were more inclined to drink
tap water, p = 0.002) and the habit of reading bottled water labels (those who do not
read labels were slightly more likely to avoid tap water, p = 0.037). On the other hand,
factors such as age group, gender, urban vs. rural residence, and dwelling type (house
vs. apartment) did not show statistically significant differences in tap water consumption
in this sample (p > 0.1 for each; see Table 1).

The use of tap water is influenced by the number of people in a household, the type
of water for consumption and the use of water filters and the habit of reading the labels
on water bottles (Table 1).

Table 1. Tap water consumption for drinking vs. other uses, by socio-demographic
parameters.
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Own

Other

Variables . . P value
consumption consumption
Age
e 18-30 years 95 (11.0%) 64 (14.5%)
e 31-40 years 174 (20.2%) 124 (28.1%) 0.4001
e 41-50years 235 (27.3%) 110 (24.9%) !
¢ 51-60 years 195 (22.6%) 81 (18.4%)
® 61-99 years 162 (18.8%) 62 (14.1%)
Gender
e Women 475 (55.2%) 264 (59.9%) 0.106
¢ Men 386 (44.8%) 177 (40.1%)
Residence
e Rural 221 (25.7%) 111 (25.2%) 0.845
e Urban 640 (74.3%) 330 (74.8%)
Type of residence
e Block of flats 376 (43.7%) 182 (41.3%) 0.407
e House 485 (56.3%) 259 (58.7%)
Number of people
e 1-3 pers 609 (70.7%) 290 (65.8%)
e 4-6 people 239 (27.8%) 147 (33.3%) 0.013
e 7-12 people 13 (1.5%) 2 (0.5%)
e >12 people 0 (0.0%) 2 (0.5%)
The type of water for consumption
e Bottled water 390 (45.3%) 418 (94.8%)
e Tap water 317 (36.8%) 13 (2.9%) 0.0001
e Both 154 (17.9%) 10 (2.3%)
Water filters
e Yes 244 28.3(%) 90 (20.4%) 0.002
e Not 617 (71.7%) 351 (79.6%)
Read the bottled water label
e Yes 576 (66.9%) 320 (72.6%)
e Not 195 (22.6%) 92 (20.9%) 0.037

e It's not necessary 90 (10.5%) 29 (6.6%)

Factors influencing preferred water source: We also analyzed which factors are
associated with preferring bottled water versus tap water for one’s drinking needs (Table
2). We found that the age of the consumers significantly influenced their preference (p =
0.003). In our data, younger adults (especially those 18-30) were less likely to rely solely
on tap water for drinking (only 7.9% of that age group drank only tap water, Table 2),
whereas older adults were more likely to consume tap water (e.g., 18.8% of those over
60 drank only tap water). At the same time, the youngest group showed the highest
tendency to drink both bottled and tap (31.1% of 18-30-year-olds used both sources,
vs. 10.4% in the oldest group), indicating that younger people often diversify their water
sources. Gender did not significantly influence preference (p = 0.437): in both women
and men, roughly 57% vs. 43% favored bottled vs. tap, respectively (Table 2). Place of
residence (urban vs. rural) had no significant effect on preferences either (p = 0.723).
However, dwelling type (house vs. apartment) showed a significant difference (p =
0.020): respondents living in houses were slightly more inclined to prefer bottled water
compared to those in apartment blocks (perhaps due to differences in tap water pipe
infrastructure or pressure). Household size was again a significant factor (p = 0.003);
larger households (more members) had a higher likelihood of preferring tap water
compared to smaller households, likely for economic reasons. As expected, the intended
use of tap water was strongly associated with preference (p < 0.0001): those who
reported using tap water for their own consumption overwhelmingly preferred tap water;
those who used it only for other purposes favored bottled water for drinking. The use of
a home water filter also influenced preference (p = 0.0001): people who use water filters
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were more comfortable drinking tap water (and thus less likely to exclusively prefer
bottled). Lastly, the habit of reading bottled water labels was associated with preference
(p = 0.0001): those who do not read labels or think it's unnecessary showed a slightly
higher tendency to stick with familiar choices (either tap or bottled), whereas those who
do read labels may be more informed and open to tap water if the label information (e.g.
mineral content) is favorable.

Table 2. Preferred water source for drinking (tap vs. bottled) by socio-demographic

parameters
Variables Tap water Bottled Water Both P Value
Age
e 18-30 years 26 (7.9%) 112 (13.9%) 21 (12.8%)
¢ 31-40 years 74 (22.4%) 195 (24.1%) 29 (17.7%) 0.003
e 41-50years 91 (27.6%) 203 (25.1%) 51 (31.1%) )
e 51-60 years 77 (23.3%) 153 (18.9%) 46 (28.0%)
® 61-99 years 62 (18.8%) 145 (17.9%) 17 (10.4%)
Gender
¢ Women 193 (58.5%) 460 (56.9%) 86 (52.4%) 0.437
e Men 137 (41.5%) 348 (43.1%) 78 (47.6%)
Residence
e Rural 83 (25.2%) 211 (26.1%) 38 (23.2%) 0.723
e Urban 247 (74.8%) 597 (73.9%) 126 (76.8%)
Type of residence
e Block of flats 158 (47.9%) 322 (39.9%) 78 (47.6%) 0.020
e House 172 (52.1%) 486 (60.1%) 86 (52.4%)
Number of people
e 1-3 pers 240 (72.7%) 548 (67.8%) 111 (67.7%)
e 4-6 people 87 (26.4%) 253 (31.3%) 46 (28.0%) 0.003
e 7-12 people 3 (0.9%) 5 (0.6%) 7 (4.3%)
e >12 people 0 (0.0%) 2 (0.2%) 2 (0.5%)
Tap water consumption destination
. 317 (96.1%) 390 (48.3%) 154 (93.9%)
e Own consumption
* Others without 13 (3.9%) 418 (51.7%) 10 (6.1%) 00001
consumption
Water filters
e Yes 138 (41.8%) 141 (17.5%) 55 (33.5%) 0.0001
e Not 192 (58.2%) 667 (82.5%) 109 (66.5%)
Read the bottled water label
e Yes 200 (60.6%) 578 (71.5%) 118 (72.0%)
e Not 75 (22.7%) 175 (21.7%) 37 (22.6%) 0.0001

e It's not necessary 55 (16.7%) 55 (6.8%) 9 (5.5%)

Aside from the household survey, we performed laboratory tests on samples of the
local tap water (public supply) and several bottled waters commonly consumed by
respondents. Physico-chemical water quality: The tap water from the public network
showed generally similar physico-chemical characteristics to the bottled water samples
(Table 3). The only parameter in which there was no significant difference between tap
and bottled was oxidisability (an indicator of organic content). Notably, there were
significant differences in a few parameters: tap water had slightly higher turbidity on
average (mean 0.25 NTU vs. 0.18 NTU for bottled, p = 0.0053), although both are well
within potable standards. Tap water also had significantly lower mineral content in terms
of conductivity and dissolved salts: for example, dry residue at 180°C was much lower in
tap water (118 mg/L) than in bottled (311 mg/L, p = 0.0005). This reflects that the
bottled waters tested were mostly mineral or spring waters with higher mineralization.
Table 3 summarizes these comparisons, indicating which statistical test was used for
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each (parametric t-test or non-parametric Mann-Whitney, depending on data
distribution).

Table 3. Physico-chemical parameters of local tap water vs. bottled water

Physico-Chemical Drinking Water from the Bottled

Parameters water supply Water P value

Analyzed System Mean (SD) Mean (SD)
Turbidity 0.25 (0.046) 0.18 (0.037) 0.0053"
pH 7.51 (0.033) 7.87 (0.771)  0.0538™
Oxidability 1.43 (0.299) 1.23 (0.432) 0.2883"
Conductivity 197.1 (10.55) 468.6 (189.9) 0.0007"
Dry residue -180 grd 118 (22.80) 310.9 (127.4) 0.0005"

* Unpaired t test **Mann-Whitney test.

For the mineral content (anions), there were statistically significant differences in
bicarbonates, sulfates, and chlorides between the tap water and bottled water (Table 4).
The tap water was much lower in bicarbonate (60 mg/L) than the bottled waters (236
mg/L on average, p = 0.0002), reflecting the lower mineralization of the tap source.
Chloride was higher in tap water (18.3 mg/L) than in bottled (8.33 mg/L, p = 0.033),
though both are low in absolute terms. Sulfate levels did not differ significantly in this
sample (p > 0.3). The only anion for which there was no significant difference was nitrate
(tap ~3.5 mg/L vs bottled ~5.6 mg/L, p = 0.3907), indicating similar nitrate content in
both sources - importantly, both well below the regulatory limit for drinking water.

Table 4. Comparison of anion content in tap water vs. bottled water.

Drinking Water from the Bottled
water supply System Water P value
Mean (SD) Mean (SD)
Bicarbonate (HCO3) 60.20 (5.197) 236.3 (96.0) 0.0002""
Anions Nitrates (NO3) 3.52 (0.168) 5.587 (7.106) 0.3907"
(mg/L) Sulphates (504) 14.14 (1.215) 26.62 (31.50) 0.3255™
Chlorides (CI) 18.26 (0.9221) 8.328 (12.12) 0.0330™

“Unpaired t test “"Mann-Whitney test.

Regarding cations, we found significant differences in overall water hardness,
calcium, and magnesium levels (Table 5). Bottled water was much harder (mean total
hardness ~11.1 °dH) than tap water (~3.64 °dH, p = 0.0148), again consistent with
higher mineral content. Calcium in bottled water (46.8 mg/L) was about three times that
of tap water (16.7 mg/L, p = 0.0193), and magnesium was also higher (16.1 mg/Lvs 5.6
mg/L, p = 0.0033). There was no significant difference in ammonium
(NH<sub>4</sub><sup>+</sup>) levels between tap and bottled (both very low,
~0.01-0.03 mg/L, p = 0.2846).

Table 5. Comparison of cation content in tap water vs. bottled water.

Drinking Water from water Bottled
supply System Water P value
Mean (SD) Mean (SD)
Cations Total Durity G 3.644 (0.224) 11.10 (6.426) 0.0148"
(mg/L) Calcium (Ca) 16.72 (0.855) 46.81 (34.50) 0.0193**
entry 2 Magnesium (Mg) 5.60 (0.608) 16.08 (11.81) 0.0033**
Ammonium (NH4) 0.013 (0.004) 0.03 (0.033) 0.2846

“Unpaired t test ““Mann-Whitney test.

4. Discussion
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A large majority (around 61%) of the surveyed population in Mures County prefers
bottled water for drinking, whereas about 37% prefer tap water supplied by the public
network (the remainder use spring water). It should be noted that users’ preferences for
drinking water are not exclusive: about 15% of respondents reported using both tap and
bottled water for drinking, and 19% reported using both bottled and spring water for
hydration. Tap water from the public supply is mainly used for non-ingestive purposes -
93% of respondents use it for washing and 89% for cooking — while only 66% use it for
their own consumption (drinking). In rural areas, a notable subset of users (about
19.7%) use tap water for everything including irrigation of gardens, which is expected
due to the presence of yards and agriculture. About 74% of households do not use any
additional filters to treat tap water (filters are used mostly in some families with many
members or particular health concerns). We found that those who prefer bottled water
for drinking end up paying more for water each month, since they still often use tap water
for other needs (incurring the regular water bill) and then spend extra on bottled water
purchases. For example, 59% of our respondents spend an additional 10-50 RON
monthly on bottled water. Furthermore, 22% of the population that consumes bottled
water does not read the content on the label. The proportion of those who ignore product
labels is higher among the young (34.0% for ages 18-30, 25.5% for 31-40) and
decreases among older consumers (17.7% for 51-60, 15.1% for 61-99). This is
consistent with other studies on how Romanian consumers read food labels (Avram et al.,
2020a), suggesting younger people are less interested in label details.

A very large percentage (81%) of the surveyed population also stated that they do
not read the drinking water quality reports (analysis bulletins) provided regularly by the
county water supplier on its website. In the Mures area, actively promotes the
advantages of tap water consumption through public campaigns (Aquaserv, 2024).
These emphasize that tap water does not generate polluting waste, is “living” water
(continuously circulated and less prone to bacterial growth due to residual chlorination
within safe limits), is constantly tested to meet European quality standards (Ruta et al.,
2023), is ~200 times cheaper than bottled water, and has an ecological impact ~300
times smaller than bottled water (given the energy and plastic waste associated with the
latter). Bottled water in plastic packaging (PET bottles) is significantly more expensive
and generates large amounts of waste worldwide (Westerhoff et al., 2008). The bottling
and marketing of water consume resources and produce waste through single-use bottle
production. Although PET is less toxic than some plastics, its manufacture emits harmful
substances like nickel, ethylbenzene, ethylene oxide, and benzene (Williams et al.,
2022). Moreover, the bottled water industry indirectly wastes water: producing the
plastic and the product itself requires considerable water input (Tandon et al., 2014).

PET bottles are not biodegradable; they can persist for 500-1000 years, and a
significant portion end up polluting natural environments. Almost 90% of the floating
garbage in the oceans is plastic (not only PET) (WHO, 2024; Mason et al., 2018).
Reducing this problem requires changing harmful consumption habits - especially given
that an accessible alternative (tap water) exists and is ignored by many people. It’s worth
noting that one liter of tap water in our region currently costs about 0.0041 RON
(approximately 1 ban for 2.5 liters) — whereas a 2.5 L bottle of water costs roughly 200
times more.

Thus, bottled water may be a necessity in areas where safe tap water is unavailable,
but in areas like ours where the public water is safe and readily accessible, bottled water
represents an unsustainable alternative when considering the full resource and
environmental costs.

Bottled water is subject to quality standards and regulations, but in many
jurisdictions, it is not monitored as stringently or frequently as municipal tap water.
Bottled water producers are often not required to publish their water quality testing
results as comprehensively as public water utilities are. In fact, some well-known bottled
water brands simply repackage municipal tap water, selling it at a much higher price.
Various studies have occasionally found irregularities in bottled water, such as traces of
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E. coli in some samples (Food Safety Authority of Ireland, 2024; Curutiu et al., 2019) or
arsenic contamination (Smith et al., 2016). While these findings do not mean bottled
water is generally inferior to tap water, they highlight gaps in the regulatory framework
for bottled water and the need for greater transparency to assure consumers of its purity.

Other research has raised concerns about chemicals leaching from plastic bottles into
the water. PET (type #1 plastic) used for most single-use bottles is intended for one-time
use, but consumers often refill them. PET is more stable than other plastics, yet studies
suggest that repeated reuse of PET bottles can release substances like di(2-ethylhexyl)
phthalate (DEHP), a possible human carcinogen and endocrine disruptor (Xu et al.,
2019). High levels of antimony (a component of PET) have also been found in bottled
water that had been stored for extended periods or at high temperatures (Allafi et al.,
2020). Additionally, the issue of microplastics in bottled water has gained attention
(Mason et al., 2018; Schymanski et al., 2018). Although these studies do not conclude
that bottled water is unsafe, they call for stricter regulation and more transparency about
bottled water contents (Bollain and Vicente, 2019). In parallel, they underscore the
environmental toll of bottled water: the consumption of oil and energy for production and
transportation, and the tons of plastic waste that pollute ecosystems (Aslam et al., 2023;
Akhbarizadeh et al., 2020). All these factors must be considered when choosing between
safe water sources.

Our findings regarding the high preference for bottled water (around 61% of
respondents use it) are consistent with trends observed in other developed regions.
Surveys in the United States indicate that more than one-third of Americans use bottled
water as their main drinking water source, reflecting a widespread perception that bottled
water is safer or better-tasting than tap water.

In Europe, many countries likewise exhibit a strong preference for bottled water — for
instance, Italy’s per capita bottled water consumption is over 200 liters per year, the
highest in the EU. Such preferences persist even where municipal tap water is safe, which
suggests that consumer perceptions and habits play a larger role than actual water
quality. In our study, the objectively measured quality of the local tap water was high
(meeting all safety standards, as Tables 3-5 show), yet a majority of people still avoided
it for drinking. International studies have shown that subjective factors like taste and
health concerns drive this behavior.

For example, Zvéfinova et al. (2024) found that an unpleasant perceived taste of tap
water and worries about tap water safety significantly increase bottled water
consumption.

This indicates that in Mures County, as elsewhere, the preference for bottled water is
likely rooted in perception and trust issues rather than actual differences in water quality.
Addressing these perceptions — through better public information on tap water quality
and perhaps campaigns that allow consumers to compare tastes - could gradually shift
preferences toward the more sustainable option (tap water).

Our analysis also highlights the influence of socio-demographic factors on water
source choices. Younger adults in the survey were more likely to use multiple water
sources or to favor bottled water, whereas older adults showed a somewhat higher
inclination to stick with tap water (for example, the oldest age group had the highest
proportion of tap-water-only drinkers, as seen in Table 2). Larger households (with more
members) were more prone to use tap water for drinking, presumably because the cost
of buying bottled water in large quantities can become prohibitive. These patterns align
with expectations: families with limited budgets and higher water needs will seek the
most economical source (tap water), while younger individuals may be swayed by
convenience or marketing to choose bottled water. Such insights are useful for public
health messaging. For instance, educational campaigns to encourage tap water
consumption could particularly target young adults - emphasizing the rigorous treatment
and monitoring of public water and addressing common misconceptions about its taste or
safety. At the same time, initiatives like taste tests or providing affordable home filtration
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units could help overcome any palatability issues, thereby making tap water a more
appealing choice for the younger demographic.

Formalizing the process is a continuation that must be considered for further
research (Avram et al., 2020b; Calin et al., 2012).

This study has several limitations. First, the survey was conducted online among
customers of a single regional water supplier, which may introduce self-selection bias and
limit generalizability. Those without internet access or those outside the service area
were not captured. Second, our questionnaire relied on self-reported behavior and did
not delve deeply into the psychological motivations (e.g., risk perception, taste
satisfaction) behind water choices; future studies could include qualitative interviews or
targeted questions to explore these aspects. Third, while we analyzed basic
socio-demographic influences, we did not incorporate detailed economic data for
respondents - income level could be an important factor correlating with water
preferences (as some studies suggest, and this warrants further investigation. Despite
these limitations, the large sample size (over 1,300 respondents) provides a robust
overview of local trends in water consumption. The practical implications of our findings
are significant for local authorities and the water company. On one hand, better
communication strategies are needed to improve public trust in tap water - for example,
simplifying and publicizing water quality reports, or launching outreach programs in
schools and community centers to educate citizens about the stringent standards that tap
water meets. On the other hand, there may be infrastructure or policy measures to
encourage tap water use: installing public drinking fountains or bottle refill stations,
promoting the use of reusable water bottles, and possibly subsidizing or providing water
filters to households that are skeptical about tap water quality (as an interim solution to
build confidence). By implementing such measures, communities in Mures County could
reduce unnecessary expenditures on bottled water and decrease plastic waste,
contributing to both economic savings for households and environmental sustainability.
In summary, our study’s insights can be applied by public health officials and
environmental policymakers to design targeted interventions that encourage a shift from
bottled to tap water where appropriate.

5. Conclusions

Among the population of Mures County, we found that piped network water is used
primarily for domestic purposes (cooking, cleaning) and less for drinking, while bottled
water is widely preferred for hydration. This behaviour leads to avoidable household
expenses and plastic waste, despite the fact that the tap water is safe to drink. The
reduction of global water resources and the environmental impacts of plastic pollution call
for informed consumption choices. Ensuring that the public is correctly informed about
the quality and advantages of tap water is essential so that people can make decisions
that protect their health and their budget. The benefits of consuming water from the
public supply should be promoted in a targeted manner, taking into account factors like
age group, household size, and existing consumer habits (such as filter use or label
reading). By doing so, authorities and water providers can help shift consumer behavior
toward more sustainable water consumption, reducing both costs and environmental
footprint.
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Appendix 1. Mures County operating system regarding drinking water supply

Operating Administrative-territorial Stable People People
system unit population benefiting insured with

from water sewerage

TARGU Targu Mures 134290 132685 130900
MURES Ceuasu de Campie 5964 4532 0
Craiesti 924 489 0

Cristesti 5824 4603 3930

Pogaceaua 2117 1652 0

Riciu 3748 2800 0

Sangeorgiu de Mures 9304 9271 7962

Sanpetru de Campie 3060 2820 0

Sarmasu 6942 4352 0

Sincai 1622 536 0

Ungheni 6945 5437 0

Ernei 5835 1672 1451

Corunca 2785 2776 2587

Urmenis 1949 641 0

Madaras 1299 845 0

Silivasu de Campie 1011 997 0

Zau de Campie 3236 1530 0

Livezeni 3266 2519 492
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