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Abstract: Sustainable water consumption is increasingly significant. The three most
prominent water consumption segments are industry, agriculture, and households.
As a significant water consumer, each individual must be aware of the need to take
part in the sustainable management of freshwater resources. The research objective
is to analyse household water consumption and water conservation practices. The
survey was conducted as an online questionnaire, completed by 105 respondents. The
survey results show that most respondents are aware of the importance of water
conservation, as confirmed by their everyday habits, such as turning off the tap while
brushing teeth, using washing machines and dishwashers only when full, and
collecting rainwater. It is also evident that respondents are willing to support stricter
measures and invest in water-saving devices. To contribute to the field, the results
add to the understanding of water-saving behaviour and, as such, help identify ways
to change freshwater consumption behaviours.
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INTRODUCTION

Sustainable water management is highly significant for ascertaining the
societal and environmental future for the next generations to come. Although 71
percent of Earth’s surface is covered by water, only about 3 percent is freshwater.
However, most of the freshwater is locked in glaciers, highly polluted, or
unavailable due to other reasons. To achieve a sustainable quality of life, Boylu
and Gunay (2017: 115) stress the importance of providing clean drinkable water.
It is the most important problem to be solved. Water is not only a human’s basic
need, but also a right, as recognized by many international organizations, including
the United Nations, which has reorganized the right to clean drinking water and
adequate sanitation as a human right (United Nations General Assembly 2010: 2—
3). Several dimensions of the human right to water must be met, namely its
availability (water facilities must be established to meet individuals’ basic needs),
accessibility (water must be accessible to all at all times), quality and safety (water
must be of a quality that is safe for individuals’ consumption and hygiene), and
affordability (water prices must be affordable) (Gleick et al. 2018: 26).

Boylu and Gunay (2017: 115-117) report that individuals are often
unaware of the need to save water as they frequently regard it as an inexhaustible
natural resource. Therefore, people mostly act according to their convenience
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rather than optimize the quantity of water they consume. Much of the problem is
caused by established habits and the fact that many people are not aware of the
consequences of excessive water consumption. People often lack sufficient
information about how to save water and about the consequences unsustainable
water use has for the environment.

Every drop of consumed water is a polluted drop, so saving water is a
contribution to preserving clean water. Unsustainable water consumption might
mean that in the future, there will be lack of drinking water for future generations.
Simultaneously, unsustainable water consumption creates a large amount of
polluted wastewater. Even by applying advanced purification technologies, we
cannot completely restore it. I[f humanity do not change the habits, we will run out
of clean freshwater. It will become increasingly scare. Even in countries where we
currently have no problems with accessing clean water, we may soon be forced to
allocate a significant portion of our family budget to buying bottled water (Levstek,
2021).

To advance research in this domain, this article synthesizes the current state
of knowledge regarding water resource management in the residential context. The
paper is organized into four sections. After the introduction, the second part offers
a brief literature review providing insights into the research field. The third section
presents the research results, while the final section concludes with a discussion.

LITERATURE REVIEW

In a study done by Boylu and Gunay (2017: 121-123), demographic
variables showed no correlation with water-conservation behaviour. The important
positive determinants were sustainable consumption behaviour and attitudes
toward water use. The authors conclude that a lack of knowledge and consequently
low levels of consciousness cause individuals not to conserve water.

Household water consumption represents a smaller, yet important part of
water consumption because of the rapidly increased consumption. Household
water consumption increased nearly 600 % from 1960 to 2014. Nevertheless, only
limited number of authors focus on examining sustainable solutions to water
consumption in households (Madias, and Szymkowiak 2022: 3). However, the data
for Slovenia show that water consumption increased by more than 800 % from
1940 to 2020. At the beginning of the 20" century, very few households were
connected to the public water supply system in Slovenia. People mostly collected
rainwater and used spring water for drinking and cooking. In 1940, the most
common seven-person household consumed only 3 m* of water or approximately
13 litres per person (namely, 4 litres for personal hygiene, 0.10 litres for brushing
teeth, 0 litres for flushing toilets, 4.30 litres for washing the dishes, and 4 litres for
washing clothes). In 1980, when most Slovene households were connected to the
public water supply system, the access to quality fresh drinking water was easily
available. Nevertheless, the households used water sustainably. Average water
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consumption was 117 litres per person (namely, 21 litres for personal hygiene, 15
litres for brushing teeth, 50 litres for flushing toilet, 23.3 litres to wash the dishes,
and 7 litres to wash clothes. Contemporary households use water for other purposes
except for personal hygiene, washing clothes and dishes, and flushing toilet.
Whenever possible, we need to use alternative water resources, rainwater, and grey
water. Grey water is water used for certain purpose, yet being secondly used, for
example for flashing the toilet. Such sustainable approach lessens environmental
impact. In 2020, average daily water consumption was 117 litres. However, people
use it differently, namely, 34 litres for personal hygiene, 10 litres for brushing
teeth, 25 litres for flushing toilets, 32.3 litres for washing dishes, and 15 litres for
washing clothes. The estimate for 2060 is further reduction of total consumption to
approximately 65 litres per person per day. The reduction is mainly due to
introduction of advanced saving devices, increased use of alternative water
resources (rainwater, green water), and rational water management in households.
The largest savings are expected for brushing teeth, washing clothes, and washing
dishes (Levstek, 2021).

The results of a recent study (Hasan, Razali, and Razali 2021: 16-17)
showed that the demographic, behavioural, and contextual variables all determine
household water-saving. Interestingly, the data showed that respondents’ income
level does not correlate with water-saving behaviour. However, females,
individuals with a tertiary degree, and young individuals have higher water-saving
attitudes. In the context of achieving sustainability targets, approximately 50 %
respondents have a positive perception of water-saving devices, and more than
80 % respondents wish to lower domestic water consumption. The authors argue
that it is the most important measure to increase awareness of the urgency of saving
water.

Providing specific water-saving message is important for behavioural
change. The message must be conveyed in a way that appeals to the behavioural
change conditions (Addo, Thoms, and Parsons 2019: 9—-10). Cultural values might
motivate people to conserve water not only through the moral aspects but also
through the benefit aspects (Yang, and Sato 2025: 7).

Further, many authors (like for example Ali, Munala, Muhoro, Shikuku,
Nyakundi, and Gremley 2020: 303) stress the importance of using water-saving
devices. A unit increase application of such devices lead to substantial decrease in
water consumption.

EMPIRICAL PART

The online survey brought 105 completed questionnaires. Most households
(38 %) have five or more family members, 30 % are four-person households, 17 %
are three-person households, 11 % are two-person households, while 4 % are single
households. 79 % households have at least one family member who has a tertiary
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degree, 17 % households have a family member with a high school degree at most,
3 % households have family members with at most a three-year vocational degree,
and 1 % of households have family members who completed primary school.

Water-saving attitude

Respondents’ attitude towards saving water (Table 1) was examined on a
S5-point Likert scale (from 1 — I strongly disagree to 5 — I strongly agree). The
respondents showed an extremely positive attitude towards saving water. The mean
of all the items is rather high, ranging from 4.2 to 4.5, while the standard deviation
is relatively low.

Table 1: Water-saving attitude

Item Min | Max | Mean Standard
deviation

Saving water is important. 1 5 4.5 0.7

I save water whenever possible. 1 5 4.2 0.8

We should pay more attention to saving water. 1 5 4.2 0.9

Saving water is our ecological responsibility 1 5 4.5 0.8

and our contribution to the environment.

Water consumption habits and water-saving patterns

Further, the specific habits related to everyday water-saving opportunities
are revealed (Table 2). The respondents were asked on a 5-point scale (1 — always
to 5 —never). The respondents often turn off the water during everyday tasks (mean
ranges from 1.2 to 2.2).

Table 2: Water-saving habits while taking care of personal hygiene and

dishwashing

Item Min | Max | Mean Standard
deviation

Turning off the water while brushing teeth. 1 4 1.2 0.6

Turning off the water while soaping up in 1 5 1.9 1.4

the shower

Turning off the water while washing dishes 1 5 2.2 1.2

by hand.

The respondents answered the question about the water-saving devices they
use in their households. The most commonly used water-saving devices are low-
water consumption washing machines (56 %) and rainwater collectors (47 %).
However, there is still an important share (17 %) of the respondents who do not
use any of the listed devices (Figure 1). Results show relatively high environmental
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awareness, as many households decided on technological solutions that enable
sustainable water consumption.

Which water-saving devices do you use?

None of the mentioned devices
Rainwater collectors

Low-flow faucet aerator

Low-flow showerhead

Low water consumption dishwasher

Low water consumption washing machine

Two-stage (economy) toilet flusher

0% 10% 20% 30% 40% 50% 60%

Figure 1: Use of the water-saving devices

The vast majority of respondents (67 %) take water consumption criteria into
account (choosing devices with lower water consumption) when purchasing
appliances, which indicates a relatively high level of environmental awareness and
willingness to make sustainable decisions. Such behaviour significantly
contributes to long-term sustainable water management and promotes the use of
environmentally friendly technologies in everyday life.

A sustainable level of water consumption when washing dishes was
assessed on the 6-scale question (1 — always to 5 — I don’t care about that; 6 — I do
not have a dishwasher) on how often the respondents make sure to wash dishes
only when the dishwasher is full (Figure 2). The results show that approximately
half of the respondents use a dishwasher only when it is full. This question served
as an indicator of responsible and economical water use, while providing insight
into everyday habits that significantly contribute to sustainable water management
at the household level.
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How often do you make sure to wash dishes only
when the dishwasher is full?

I do not have a dishwasher. -1

Never, I don't care. [
Rarely. ]

Occasionally. [
Often. NNNNNNNND
Always. T

0% 10% 20% 30% 40% 50% 60%

Figure 2: Using the dishwasher at full capacity only

Similarly, a sustainable level of water consumption when washing clothes is
important. The first question offered options to answer on a 5-point scale (1 —
always to 5 — I don’t care about that) on washing clothes only when the washing
machine is full (Figure 3). The results show that the respondents mostly use a
washing machine only when it is full.

How often do you make sure to wash clothes only when
the dishwasher is full?

Never, I don't care.
Rarely.
Occasionally.

Often.

Always.
0%  10% 20% 30% 40%  50% 60%  70%
Figure 3: Using the washing machine at full capacity only
The respondents answered a question, “Do you wash less dirty laundry on shorter
programs that use less water?”” on a 5-point Likert scale (from 1 — I strongly agree

to 5 — I strongly disagree). The respondents quite often wash their dirty laundry on
shorter programs that use less water (mean = 2.3, standard deviation = 1.2).
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The respondents answered the question to the extent to which they collect rainwater
for gardening and other purposes (Figure 4). Almost three-quarters of respondents
(67 %) collect rainwater (either regularly, often or occasionally) compared to 33 %
households that do not. It indicates a widespread practice of using a rainwater
source in a household. Such behaviour might indicate a higher level of
environmental awareness, a desire to be self-sufficient, or to reduce water costs.
There is significant interest in rainwater harvesting among those who are currently
not able to do so.

Do you collect rainwater for irrigation or other

purposes?
If I had the chance, I would do so. -
No. -
Not, but I would like to. -
Occasionally. -
Yes, often. -
Yes, always. _

0% 10% 20% 30% 40% 50% 60%

Figure 4: Collection of rainwater

Responsible behaviour in times of water restriction

Respondents assessed the extent to which they comply with the instructions
of public institutions regarding water restriction during water resource shortages
on a 5- point Likert scale (1 — I do not comply with restrictions to 5 — I completely
comply with restrictions). Most respondents completely follow (or at least mostly)
the restriction instructions (mean = 4.1, standard deviation = 0.8).

The two questions about water prices follow the 5-scale frame (1- water
consumption in our household is not at all affected by water-price level, to 5 —
water-price level definitely effects the level of water-consumption in our
household), namely, does the low water-price level affect household water
consumption, and whether households’ water consumption patterns would alter
when prices would become extremely high.
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How does the low water price affect your household water
consumption?

It does not affect at all.

It does affect.

It affects slightly.

It does not affect.

It does not affect at all.
0% 5% 10% 15% 20% 25% 30%

Figure 5: Water-price level and household water consumption

Mostly, the low water price level (Figure 5) has a small impact on water
consumption (mean = 2.8). However, a significant increase in water prices would
be followed by significant water saving patterns (mean = 3.7).

The respondents were asked whether they were familiar with the legislation
and with national guidelines regarding sustainable water use. The majority of
respondents have partial knowledge about it (46 %), 31 % respondents are fully
aware of legislation and guidelines, while 23 % respondents are ignorant about it.

The open-ended question asked respondents to explain why they think it is
(or is not) important to save water. Most respondents believe that saving water is
extremely important. The following reasons were most often given: Water is a
limited natural resource that can quickly become scarce during drought periods.
Water is a source of life and essential for survival. It is necessary to take care of
future generations and act sustainably. Solidarity with parts of the world where
people do not have affordable access to safe drinking water was emphasized. Some
individuals warned that unsustainable water use must be addressed, knowing to be
the most valuable resource.

The respondents had the opportunity to choose up to two options that would
motivate them the most to save water more effectively. The results show that
respondents mostly stressed the financial aspects and personal environmental
responsibility, which indicates the combination of personal and systematic
motivators, namely: (1) Financial incentives (subsidies) for purchasing the water-
efficient devices are the most frequently chosen item (67 %). It shows that financial
incentives might be an extremely effective strategy for promoting sustainable water
use. (2) Individuals’ concern for the environment was the second most frequently
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chosen item (55 %). It indicates a relatively high environmental awareness of the
respondents. (3) Higher water-prices would have an indirect effect on water saving
patterns (30 %). (4) More frequent awareness campaigns would encourage water-
saving behaviour (23 %). It indicates that promotion and education might have an
important influence on people’s saving behaviour. (5) Legislative measures, such
as restrictions, would be supported by 18 % of the respondents, meaning that
intrinsic motivators bring better results.

Compliance with water-use restrictions and legislation familiarity

Most respondents (mean = 4.1, standard deviation = 0.8) completely follow
(or at least mostly) the restriction answering the 5-scale question (1 — I do not
comply with restrictions to 5 — I completely comply with restrictions). However,
we examined compliance with water restrictions and familiarity with legislation
(Table 3).

Table 3: Compliance with water use restrictions and legislation familiarity

Item Legislation Number of | Mean | Standard
familiarity respondents deviation
Compliance with Yes 31 4.4 0.8

restrictions of public
agencies in times of water

Partly 46 4.0 0.7
resource shortages

No 23 3.9 1.0

Total 100 4.1 0.8

The respondents who are familiar with the legislation on sustainable water use, on
average, report an exceptionally high level of compliance with restrictions in times
of water shortages (mean =4.4) compared to respondents who are partially
knowledgeable about the legislation (mean=4.0) and those who are ignorant about
it (mean = 3.9). Nevertheless, the level of compliance with restrictions for those
who are not familiar with the legislation is still rather high.

We also examined compliance with water restrictions and familiarity with
legislation in terms of place of residence (Table 4).

Table 4: Place of residence, restriction compliance, and legislation familiarity

Item Place of residence Number of | Mean | Standard
respondents deviation

Compliance with A town with over

restrictions of 10.000 inhabitants 12 4.2 1.1

public agencies in
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times of water Village or town with

resource shortages | under 88 4.1 0.8
10.000 inhabitants
A town with over

Legislation 10.000 inhabitants 12 22 0.9

familiarity with
sustainable water
use

Village or town
with under - 88 1.9 0.7
10.000 inhabitants

The results of the following instructions regarding place of residence showed no
significant differences. Considerable differences in legislation familiarity
regarding place of residence, namely, respondents from towns with more than
10.000 inhabitants express higher legislation familiarity (mean = 2.2) compared to
those living in a village or town with less than 10.000 inhabitants (mean = 1.9).

CONCLUSION WITH DISCUSSION

The present study aimed to determine how sustainable Slovenian
households’ water consumption is, how they are ready for changes, whether in the
form of legislative regulations, higher water prices, or their own investments.

The results of the online questionnaire show that attitudes towards saving
water are mostly positive. Respondents generally emphasize the need for
responsible water use and are fairly consistent. Responsible water use applies to
everyday practices such as turning off the tap while brushing teeth or using
household appliances (dishwasher, washing machine) only when they are full.

The majority of respondents already use certain devices to reduce water
consumption (low-consumption washing machines, rainwater harvesting systems).
Most respondents pay attention to water consumption when purchasing appliances
with a high level of environmental awareness. Nevertheless, almost 20 %
respondents do not have any water-saving devices. Therefore, there is room for
improvement that can be realized by educating citizens and offering financial
incentives for purchasing water-saving devices.

The correlation between water prices and sustainable water consumption
was not as pronounced as one might expect. Low prices might not lead to excessive
water use. However, most households would still lower their water consumption
when prices increase significantly. The key motivator for more efficient water
management is thus personal responsibility. Financial incentives for water-saving
devices, legislative measures, and awareness-raising campaigns are less
motivating, but still important.
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The legislation’s correlation with following the instructions of the agencies
during water shortages is also interesting: more knowledgeable respondents follow
the instructions more consistently. The respondents living in villages and small
towns are, on average, better informed about the legislation than those from larger
cities, which may indicate different ways of accessing information and different
priorities in the local environment.

The survey results can serve as guidelines for shaping measures, either in
planning local policies aimed at rational water use or as a base for building
education programs. The results show a high level of conscious water
consumption; further incentives might bring significant results.

In the future, an additional quantitative research framework might offer
deeper insights into motivation, obstacles, and opportunities for more efficient
water management.

While writing the present article, the authors, Mojca Kogovsek and Nik Slak, did not use generative
AL
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