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ABSTRACT

In the context of climate change and increasing pressure on global water resources, water conservation is becoming 
increasingly important. This study aims to examine the relationship between environmental awareness, human behavior, 
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and water conservation practices. The study used a mixed-method approach that combines systematic review and 
quantitative research. In the first stage, a systematic review of 54 publications indexed in Scopus was conducted. 
VOSviewer and RStudio (Bibliometrix suite) helped to identify key research areas and thematic clusters in this area. In 
the second stage, a survey was conducted among 210 respondents from Uzbekistan and Kazakhstan using questionnaires 
to assess environmental awareness, water consumption, and attitudes towards water conservation. The results show 
that the majority of respondents demonstrate a relatively high level of awareness of environmental issues related 
to water scarcity and the impact of climate change on water resources. However, the study results also show a gap 
between awareness of environmental issues and actual behavior, especially the limited use of water-saving technologies. 
Economic factors were also found to influence water consumption: many respondents indicated that they would reduce 
their water consumption if prices increased significantly in the future. In addition, a large proportion of respondents 
expressed a strong sense of environmental responsibility and stressed the importance of reporting water leaks and waste 
in their communities and households. Overall, the study highlights the importance of raising environmental awareness 
and promoting responsible water use practices to ensure sustainable and efficient management of water resources, 
despite ongoing challenges related to climate change.
Keywords: Environmental Awareness; Pro-Environmental Behavior; Water-Use Behavior; Climate Change

1.	 Introduction
Freshwater resources are under increasing pressure 

as a result of climate change, rapid population growth, 
urbanization, and increasing demand for water for agri-
cultural, industrial, and domestic purposes [1]. In recent de-
cades, water scarcity has become one of the most pressing 
environmental problems of the 21st century [2,3]. Global 
estimates suggest that billions of people already live in wa-
ter-scarce areas , and this number is expected to increase 
significantly in the coming decades due to increasing wa-
ter demand and environmental pressures [4]. Among the 
various factors leading to water scarcity, climate change 
is one of the most influential factors [5]. Changes in tem-
perature and precipitation regimes disrupt the natural hy-
drological cycle and alter the spatial and temporal distri-
bution of water resources [6]. In addition, climate change is 
leading to an increase in extreme weather events such as 
droughts and floods, further exacerbating water scarcity 
in many regions of the world [7,8]. Global warming accel-
erates evaporation and reduces the availability of surface 
water, while prolonged droughts and erratic rainfall exac-
erbate water scarcity in many regions [9]. As a result, many 
countries are increasingly facing challenges in ensuring a 
reliable water supply for ecosystems and populations [10]. 
These impacts are particularly severe in arid and semi-arid 
regions [11], making water resource management and con-

servation strategies crucial for sustainable development 

[12]. In addition to negative environmental impacts, human 
activities also contribute significantly to water scarcity [13]. 
Rapid population growth, urban expansion, and intensive 
agricultural activities are increasing the demand for fresh-
water resources and placing additional pressure on existing 
water systems [14]. Inefficient water use, water losses in in-
frastructure, and inadequate water management exacerbate 
the problem [15]. As a result, sustainable water resources 
management has become a central issue in global environ-
mental policies and development strategies [16]. Addressing 
the problem of water scarcity requires a comprehensive 
approach that includes technological, institutional, and be-
havioral aspects [17]. While improving water infrastructure 
and water resources management policies are important, 
attention is also being paid to the role of human behavior 
and environmental awareness in promoting responsible 
water use [18]. Therefore, promoting water conservation 
measures at the household and community levels in the 
face of climate change is an important component of sus-
tainable water resources management [19].

Water conservation refers to the efficient and respon-
sible use of water resources to reduce unnecessary waste 
and ensure long-term sustainability [20]. As water scarcity 
becomes an increasingly serious global problem, improv-
ing water conservation practices has become an important 
component of sustainable water resources management 
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an important role in shaping water conservation behaviors 
at the household level [19,28]. However, several studies high-
light that the relationship between environmental aware-
ness and actual behavior is not always simple [36]. While 
many people express concern about environmental issues, 
this awareness does not always lead to consistent changes 
in behavior [37]. Researchers have described this phenom-
enon as the “awareness-behavior gap” that occurs when 
people are aware of environmental issues but do not fully 
implement sustainable practices into their daily lives [30,38]. 
In addition to awareness, water consumption is influenced 
by many factors, including economic conditions, infra-
structure, cultural norms, and institutional frameworks [39]. 
Studying these behavioral aspects can provide valuable 
information about how people respond to environmental 
issues and how sustainable water use can be promoted in 
different social settings [39,40].

Despite the growing body of research on water con-
servation and environmental stewardship, there are a num-
ber of gaps in understanding how environmental awareness 
influences water use practices in different regional settings 
[41]. While previous studies have focused mainly on devel-
oped countries, relatively little attention has been paid to 
the behavioral aspects of water conservation in developing 
and transition countries [19,42]. In particular, empirical re-
search examining the relationship between environmental 
protection and water consumption in Central Asian coun-
tries remains limited [43,44].

Central Asia is a region facing serious challenges in 
water resource management due to climate change, popu-
lation growth, and increasing demand for water resources 
[43,45]. Countries like Uzbekistan and Kazakhstan are highly 
dependent on public water supply systems and are partic-
ularly prone to water scarcity and unsustainable water use 

[46]. Therefore, it is important to understand public attitudes 
and behaviors related to water conservation in order to 
develop effective strategies to promote sustainable water 
resource management in the region [47]. To fill this gap, this 
study examines the relationship between environmental 
protection, human behavior, and water conservation prac-
tices. The study combines a systematic review of scientific 
publications with a survey of participants in Uzbekistan 
and Kazakhstan. This approach provides an understanding 
of global research trends and public perceptions of water 

strategies [21]. Effective water conservation helps maintain 
a balance between water supply and demand, protects eco-
systems, and ensures sufficient water resources for future 
generations [17,22]. Various strategies have been proposed to 
encourage water conservation at institutional and house-
hold levels [23]. These strategies include technological solu-
tions such as water-saving devices, improved irrigation 
systems, and water recycling technologies [21]. In addition, 
policy instruments such as water pricing mechanisms, reg-
ulation, and public awareness campaigns are widely used 
to encourage responsible water use [24]. While technical and 
policy measures are important [25], many researchers ar-
gue that long-term water conservation depends largely on 
changes in human behavior and consumption patterns [26]. 
In many countries, domestic water consumption accounts 
for a large proportion of total water consumption, making 
individual behavior an important factor in water conser-
vation efforts [27]. Studies have shown that everyday hab-
its such as reducing water consumption, fixing leaks, and 
implementing water-saving technologies can significantly 
contribute to reducing overall water demand [19,28]. As a re-
sult, raising public awareness and promoting environmen-
tally responsible behavior are critical to improving water 
conservation practices [29,30].

In recent years, increasing attention has been paid 
to the social and behavioral aspects of water resources 
management [31]. Therefore, understanding how people 
perceive water scarcity and how their attitudes affect wa-
ter consumption is crucial for developing effective water 
conservation strategies [28]. Environmental awareness refers 
to people’s understanding of environmental problems and 
the need to protect natural resources [32]. Research shows 
that people with high environmental awareness are more 
likely to engage in environmentally responsible behav-
iors, including saving water, conserving energy, and con-
suming responsibly [18,33]. A responsible attitude towards 
the environment includes actions that contribute to the 
protection of the natural environment and the sustainable 
use of resources [34]. From a water resource management 
perspective, such actions include reducing unnecessary 
water consumption, eliminating leaks, using water-saving 
devices, and supporting policies that improve water con-
servation [35]. Previous studies have shown that psycholog-
ical factors, environmental attitudes, and social norms play 
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2.1.	Systematic Analysis

The first part of the study involved a systematic re-
view of the scientific literature on water purification and 
environmental stewardship. A systematic review is a broad 
term for assessing research trends, influential publications, 
and thematic structures in a particular scientific field [50]. 
Systematic analysis is widely used to identify key research 
areas, influential publications, and thematic structures in a 
particular scientific field [51]. Data for the systematic review 
were retrieved from the Scopus database. The literature 
search was performed on January 15, 2026 in the Scopus 
database. The search query used was: TITLE-ABS-KEY 
(“water conservation”) AND TITLE-ABS-KEY (“envi-
ronmentally responsible behavior”). Only peer-reviewed 
journal articles published in English between 2021 and 
2025 were included. Conference papers and non-English 
publications were excluded. After removing duplicates and 
screening titles and abstracts, 54 articles were retained for 
bibliometric analysis.

The titles, abstracts, and keywords of these publi-
cations were carefully screened for relevance to the topic. 
VOSviewer and RStudio (Bibliometrix package) [52] were 
used for data processing and visualization. VOSviewer 
was used to create keyword-related networks and identify 
thematic clusters in the research area [53]. RStudio was also 
used to conduct a descriptive systematic analysis, including 
keyword frequency analysis and visualization of research 
trends. The data were also systematized and pre-processed 
using Microsoft Excel. The discussion section used a Venn 
diagram.

2.2.	Questionnaire Development and Data 
Collection

The second phase of the study involved conducting 
a questionnaire-based survey to collect primary data on en-
vironmental awareness and behavioral practices related to 
water conservation. The questionnaire was developed based 
on previous research in the field of environmental behavior 
and water resources management [54]. To ensure clarity and 
consistency, the questionnaire was pre-tested with a small 
group of respondents. Minor adjustments were made based 
on feedback. The questionnaire consisted of 29 questions 
and was divided into six main sections: The first section in-

conservation issues in the context of climate change.
The aim of this study is to examine the role of envi-

ronmental culture and human behavior in protecting water 
resources in the context of climate change. In particular, 
it aims to examine how environmental awareness influ-
ences environmentally responsible behavior and promotes 
the adoption of water conservation practices. A systematic 
analysis was conducted to identify key research themes 
and guide the development of the questionnaire. The iden-
tified clusters helped to structure the questionnaire sections 
and interpret the empirical findings.

2.	 Materials and Methods
A mixed-method approach (Figure 1) combining 

systematic review and quantitative research methods was 
used to achieve the research objectives. This approach pro-
vides a comprehensive understanding of research trends 
and individual behavioral patterns related to water conser-
vation [48,49].

Figure 1. Methodological foundations of the study, combining 
systematic analysis and questionnaires.
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ors in Figure 2. The network visualization shows several 
groups of interconnected keywords that represent the main 
research topics related to water conservation and environ-
mental responsibility. The size of each node in the net-
work map represents the frequency of occurrence of the 
keyword, and the connections between the nodes indicate 
the strength of the relationship between the terms. The 
keyword “water conservation” is the most prominent and 
central on the Internet. It shows strong connections with 
several related terms, such as water management, envi-
ronmentally responsible behavior, and sustainable devel-
opment. One of the clusters contains keywords related to 
water management and water use, including water supply, 
water use, and water resource management. Another group 
includes keywords related to environmentally responsible 
behavior, such as “environmentally responsible behavior,” 
“environmentally responsible behavior models,” and “be-
havioral research.” A separate cluster contains keywords 
related to sustainable development, indicating that the net-
work contains concepts related to sustainable development. 
Overall, the structural network consists of several clusters 
of related keywords representing research topics related to 
water conservation, water management, environmentally 
responsible behavior, and sustainable development.

3.2.	Survey Results

3.2.1.	Socio-Demographic Characteristics of 
Respondents

The socio-demographic characteristics of the respon-
dents are presented in Table 1. The survey was completed 
by 210 respondents, including 108 from Uzbekistan and 
102 from Kazakhstan. The majority of respondents were 
women (56.7%) and 43.3% were men. In terms of age 
distribution, the largest group of respondents belonged to 
the 30–50 age group (48.5%), followed by the 18–20 age 
group (39.5%). Regarding education, the majority of par-
ticipants had secondary or higher education, indicating 
a relatively diverse educational background among the 
participants. In addition, the majority of participants lived 
in urban areas (82%), while 18% lived in rural areas. The 
majority of households consisted of 5–6 people (46.2%), 
followed by 3–4 people (41%), reflecting typical family 
structures in the surveyed countries.

cluded questions about the demographic characteristics of 
the respondents (gender, age, education level, country and 
place of residence, and household size). The second section 
assessed participants’ environmental awareness of water re-
sources, climate change, and water conservation. The third 
section examined daily behavioral practices related to water 
use, including water conservation habits and attitudes to-
ward responsible consumption. The fourth section focused 
on household water use practices, such as washing cars and 
washing machines. The fifth section examined water con-
sumption levels and economic factors, including monthly 
water consumption, water prices, and the impact of pricing 
and metering systems. The final section examined partici-
pants’ attitudes toward water waste in public spaces, as well 
as water leakage and inefficient water use. The detailed 
questionnaire used in this study is provided in Appendix A. 

2.3.	Sample and Data Analysis

The survey was completed online using Google 
Forms and was available in two languages (Uzbek and 
Russian) to ensure convenience and better understanding 
by participants. Data collection took place in January 2026.

The survey was conducted in Uzbekistan and Kazakh-
stan. A total of 210 respondents participated, of whom 108 
were from Uzbekistan and 102 from Kazakhstan. Partici-
pation was voluntary and responses were collected anony-
mously. Including respondents from both countries allowed 
for a broader understanding of environmental awareness 
and behavioral practices related to water conservation. The 
collected data were analyzed using descriptive statistics. 
The survey data were processed in Microsoft Excel, which 
allowed for the identification of patterns in respondents’ en-
vironmental awareness, attitudes, and behaviors related to 
water conservation. Systematic analysis and integration of 
survey data provide a comprehensive understanding of both 
the scientific and practical behavioral aspects of water con-
servation in the context of climate change.

3.	 Results

3.1.	Results of the Systematic Analysis

The analysis of the term “co-occurrences” revealed 
four main thematic clusters, which are shown in three col-
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Figure 2. Results of the term co-occurrence analysis.

Table 1. Socio-demographic characteristics of respondents.

Variables Uzbekistan(108) Kazakhstan (102) Total
Gender 

Male 47 44 91
Female 61 58 119

Age
18–20 43 40 83
21–30 9 9 16
31–50 52 50 102
50+ 4 3 7

Educational Level
Secondary 30 29 59

Vocational/sec special 12 11 23
Higher education 24 22 46
Master’s degree 30 29 59

Postgraduate 12 11 23
Place of Residence

Urban 88 84 172
Rural 20 18 38

Family Size
1–2 people 10 6 16
3–4 people 42 44 86
5–6 people 50 47 97

7+ 6 5 11
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3.2.2.	Environmental Awareness and Attitude
The respondents’ environmental awareness regarding 

water resources and climate change is presented in Table 2. 
The results show that most respondents recognize the scar-
city of drinking water and the impact of climate change on 
water availability. In addition, all respondents agree that 
saving water is the duty of every citizen and that there is a 
need to increase environmental awareness regarding water 
conservation.

3.2.3.	Water Consumption Behavior
The results on the respondents’ daily water consump-

tion and their household water use practices are presented 
in Table 3. These data show that the majority of respon-

dents demonstrate water-saving practices in their daily ac-

tivities. The majority of participants reported that they turn 

off the tap while brushing their teeth and try to avoid ex-

cessive water consumption. A large proportion of respon-

dents also indicated that they repair leaking taps or pipes 

in their homes. Regarding household habits, more than 

half of the respondents said that they do not own a car, and 

those who do usually prefer professional car wash services. 

Most respondents also believe that washing cars at home 

increases water consumption. Regarding laundry practices, 

the majority of respondents said that they use washing ma-

chines once a week and try to use washing machines only 

when they are full.

Table 2. Respondents’ environmental awareness regarding water resources and climate change.
Question Yes (%) Partially (%) No (%)

Drinking water resources are limited 65.2 13.0 21.7
Climate change affects water resources 82.6 17.4 –

Water scarcity may become a serious global problem in the future 82.6 17.4 –
Water conservation is the responsibility of every citizen 100 – –

It is necessary to improve ecological culture regarding water conservation 100 – –

Table 3. Water consumption behavior and household water use practices among respondents (n = 210).
Indicator Response Option Percentage (%)

Turn off the tap while brushing teeth Always 69.6
Sometimes 30.4

Never –
Use water economically when washing dishes Always 60.9

Sometimes 30.4
No 8.7

Try to avoid unnecessary water consumption Always 87.0
Sometimes 13.0

No –
Repair leaking taps or pipes Yes 95.7

Sometimes 4.3
No –

Use water-saving technologies Yes 21.7
Partially 21.7

No 13.0
Recommend others to save water Yes 78.3

Sometimes 13.0
No 8.7
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Indicator Response Option Percentage (%)
Frequency of car washing 1–2 times per month 13.0

Less frequently 34.8
No car 52.2

Place of car washing Car wash 64.3
Both home and car wash 35.7

Washing a car at home increases water use Yes 69.6
Partially 26.1

No 4.3
Frequency of washing machine use Every day 8.7

Several times per week 30.4
Once per week 56.5
Less frequently 4.3

Run washing machine only with full load Yes 78.3
Sometimes 8.7

No 13.0

3.2.4.	Water Consumption and Economic Fac-
tors

The results presented in Table 4 show that the major-

ity of respondents reported average (39.1%) or low (34.8%) 

water consumption, while only 8.7% reported high con-

sumption. More than half (56.5%) said they would reduce 

their water consumption if prices increased, and 43.5% 

indicated a strong intention to do so. In addition, 87% be-

lieve that water meters help reduce water consumption.

Figure 3 shows the distribution of respondents in 
Kazakhstan and Uzbekistan by the amount of their month-
ly water bills. In Kazakhstan, the majority of respondents 
(30.5%) reported monthly bills of $8–16, with 26.1% 
reporting lower bills and 4.3% reporting higher bills. In 
Uzbekistan, the largest share (39.8%) reported spending 
up to $4 per month, followed by 23.1% spending between 
$4 and $8, and 26.9% being unsure about their monthly 
expenses. Overall, low and average wage levels prevail in 
both countries.

Table 4. Water consumption, cost perceptions, and attitudes towards water conservation.
Indicator Response Option Percentage (%)

Monthly water consumption Low (1–10 m3) 34.8
Medium (11–20 m3) 39.1

High (>20 m3) 8.7
Do not know 17.4

Monthly water payment Up to $4 26.1
$4–$8 26.1
$8–$16 30.4

More than $16 –
Do not know 8.7

Reaction to water price increase Yes 43.5
Possibly 56.5

No –
Water meter helps save water Yes 87.0

Partially 13.0
No –

Table 3. Cont.
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Figure 3. Distribution of respondents by monthly water bill amount in Kazakhstan and Uzbekistan.

3.2.5.	Attitudes toward Water Waste

The results on respondents’ attitudes towards water 
waste are presented in Table 5. The majority of respon-
dents (65.2%) said that they would report water waste to 
the relevant authorities, 21.7% would draw the attention 

of others, and 13% would take no action. The majority 
of people (91.3%) consider water leakage in public plac-
es to be a serious problem, and a similar proportion of 
respondents believe that citizens should report such inci-
dents, reflecting a high level of environmental responsi-
bility.

Table 5. Attitudes toward water waste and public responsibility.
Indicator Response Option Percentage (%)

Reaction to water waste Report to authorities 65.2
Warn others 21.7

Notice but take no action 13.0
Ignore –

Water leakage as a serious problem Yes 91.3
Partially 8.7

No –
Responsibility to report water misuse Yes 91.3

Partially 8.7
No –

4.	 Discussion
The results of this study provide important insights 

into the relationship between environmental awareness, 
human behavior, and water conservation under climate 
change [55]. The results of the study show that respondents 
demonstrate a relatively high level of awareness about 

the environment, especially regarding the impact of cli-
mate change on water resources and the need to conserve 
water [56]. This observation is consistent with previous 
studies, which highlight that environmental awareness 
plays an important role in shaping environmentally re-
sponsible behavior and promoting sustainable water use 
practices [57]. People who are more aware of environmen-
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water consumption if prices increased, and highlighted the 
role of economic incentives in encouraging water conser-
vation. This finding is consistent with existing research 
that suggests that pricing mechanisms and tariff policies 
can significantly influence household water consumption 
patterns [65]. However, it is important to note that the ef-
fectiveness of pricing policies may vary by income level. 
Higher-income households may be less sensitive to price 
increases, while lower-income groups are more likely to 
adjust their consumption in response to price increases [66]. 
Therefore, socio-economic differences should be taken 
into account when designing policies to ensure equitable 
and effective water resource management strategies [67]. 
Another important finding of the study is the strong sense 
of environmental responsibility among respondents. Many 
participants considered water leakage in public places to 
be a serious problem and expressed their willingness to re-
port such problems to the relevant authorities. This reflects 
a growing sense of collective responsibility and public 
participation in environmental protection. Previous studies 
have also highlighted the importance of public participa-
tion and individual responsibility in improving environ-
mental performance and promoting sustainable resource 
management [68]. Active citizen participation can signifi-
cantly improve the effectiveness of environmental policies 
and contribute to more sustainable water resource manage-
ment [69].

Chi-square analysis (Table 6) showed that there 
were no statistically significant differences in socio-demo-
graphic variables between respondents from Uzbekistan 
and Kazakhstan. No significant associations were found 
for gender, age, education level, place of residence, or 
number of family members (all p > 0.05). These findings 
indicate that the two country samples are demographical-
ly comparable. The lack of significant socio-demographic 
differences between the Uzbek and Kazakh subsamples 
supports the comparability of the two groups. This demo-
graphic similarity strengthens the interpretation of subse-
quent cross-country comparisons related to environmental 
awareness and water conservation behaviors, as the ob-
served differences are less likely to be due to sample com-
position.

tal issues are more likely to support environmental ini-
tiatives and practice responsible consumption habits. The 
results show that the majority of respondents are aware 
of the global risks associated with limited water resourc-
es and water scarcity [55]. This reflects the growing public 
concern about environmental sustainability and water 
resource issues. Similar patterns have been identified in 
previous studies, highlighting the growing awareness of 
water scarcity and the potential impact of climate change 
on water availability. However, despite the relatively 
high level of awareness, the study did not identify sig-
nificant differences in actual behavior. Despite the high 
level of awareness, the implementation of water-saving 
technologies remains limited. This finding highlights a 
well-documented gap between awareness and behavior 
that has been widely discussed in the literature on envi-
ronmental responsibility [58]. Previous research suggests 
that awareness alone is not sufficient to achieve sustain-
able behavioral change, as behavior is influenced by a 
complex interplay of psychological, economic, and infra-
structural factors [59]. In this context, psychological barri-
ers such as habituation, perceived discomfort, low accep-
tance of personal values, and lack of immediate benefits 
can hinder the implementation of awareness. Even when 
people understand the importance of saving water, in-
grained daily habits and behavioral inertia can limit the 
adoption of new practices [60]. In addition to psycholog-
ical factors, structural and institutional conditions also 
play an important role in shaping water consumption [61]. 
In many regions of Central Asia, such as Uzbekistan and 
Kazakhstan, water is perceived as an abundant and cheap 
resource due to outdated systems inherited from histori-
cal water management practices [62]. Such historical per-
ceptions can reduce the relevance of water conservation 
measures and weaken the link between awareness and 
behavior [47]. Additionally, limited access to water-saving 
technologies, inadequate infrastructure, and the lack of 
widespread water metering systems can also hinder be-
havioral change [63].

The results of the study show that water pricing is an 
important factor influencing water consumption [64]. A large 
proportion of respondents said that they would reduce their 
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Table 6. Chi-square test for socio-demographic differences between Uzbekistan and Kazakhstan.
Variable χ2 Df p-Value
Gender 0.18 1 0.671

Age 0.12 3 0.989
Educational level 0.09 4 0.999
Place of residence 0.03 1 0.863

Family size 1.62 3 0.655

Figure 4 provides a comparative overview of water 
conservation behaviors in Uzbekistan and Kazakhstan. 
The overlapping parts of the Venn diagram highlight 
several common practices observed in both countries. 
Respondents reported following basic water conserva-
tion rules, such as turning off the tap when brushing their 
teeth, using water efficiently at home, and avoiding un-
necessary water consumption. In addition, many partici-
pants mentioned repairing leaking taps and encouraging 
others to save water, demonstrating a general under-
standing of responsible water use. However, the analy-
sis reveals small differences between the two countries. 
In Uzbekistan, environmental awareness and concerns 
about water scarcity seem to play a more important role 
in shaping behavior [70]. In contrast, respondents in Ka-
zakhstan tend to associate water conservation more with 
economic aspects such as water prices and household 
expenses. Furthermore, awareness and knowledge of wa-
ter conservation technologies seem to be relatively low 

among respondents in Kazakhstan [71]. The lower aware-
ness of water-saving technologies among respondents in 
Kazakhstan may be associated with differences in public 
awareness campaigns, availability of technologies, and 
variations in household infrastructure. This difference 
can be explained by differences in public awareness cam-
paigns, access to technologies, and institutional support 
systems in the two countries [72]. Overall, the results show 
that while basic water conservation practices are wide-
spread in both Uzbekistan and Kazakhstan, the reasons 
behind them differ. Bridging the gap between awareness 
and behavior requires not only increasing environmen-
tal knowledge, but also improving access to water-sav-
ing technologies, strengthening infrastructure, and im-
plementing effective policies. In particular, integrating 
environmental education with economic incentives and 
technological solutions can significantly increase the ef-
fectiveness of water-saving efforts in climate-vulnerable 
regions such as Central Asia [47,71].

Figure 4. Comparing water conservation behavior in Uzbekistan and Kazakhstan.
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play an important role in promoting sustainable water use 
practices. Thus, financial mechanisms can complement 
educational campaigns and environmental awareness pro-
grammes by providing direct incentives to save water. In 
addition, respondents demonstrated a strong sense of en-
vironmental responsibility and civic consciousness. Many 
participants considered water leaks in public places to be 
a serious social and environmental problem and believed 
that such incidents should be reported to the relevant au-
thorities. This reflects a positive public attitude towards 
collective responsibility and citizen participation in water 
resource protection. It also demonstrates that many people 
understand that saving water is not just a personal matter, 
but a shared societal goal that requires cooperation be-
tween citizens and institutions. Overall, the study findings 
highlight the importance of raising environmental aware-
ness and promoting long-term behavioral changes to sup-
port sustainable water resource management in the context 
of climate change. Raising public awareness, improving 
environmental education, promoting responsible water use, 
and increasing the adoption of water-saving technologies 
can help develop more effective and practical water con-
servation strategies. Furthermore, collaboration between 
governments, local authorities, businesses and local com-
munities is essential to achieve sustainable progress in this 
area. Future studies could expand the geographic scope 
of the study to include respondents from different regions 
and countries, allowing for a broader comparative analysis. 
Additional socio-economic factors that may influence wa-
ter conservation behavior, such as income level, education, 
age, family size, and place of residence (urban or rural), 
could also be examined. Such research would contribute to 
a deeper understanding of how environmental awareness 
can be translated into concrete and sustainable actions to 
protect global water resources. Future research may incor-
porate qualitative interviews or open-ended survey ques-
tions to better understand motivations and attitudes toward 
water conservation.

Limitations
This study has several limitations, including a rela-

tively small sample size, reliance on self-reported data, and 
limited geographic coverage. First, the sample size of 210 

5.	 Conclusions
This study examined the relationship between en-

vironmental awareness, human behavior, and water con-
servation in the context of climate change using a com-
bination of systematic reviews and case study methods. 
This study shows that while environmental awareness is 
relatively high, actual water conservation behavior remains 
limited. Economic incentives, improved use of water-sav-
ing technologies, and public awareness campaigns can 
help promote sustainable water use. This comprehensive 
approach allowed us to study both academic trends in 
this area and respondents’ practical views and behavior 
regarding water use. A systematic review of publications 
indexed in Scopus found a steady increase in academic 
interest in water conservation, sustainable resource man-
agement, and environmentally responsible behavior. The 
literature review identified several key areas of research, 
including water use efficiency, environmental responsibil-
ity, public participation, policy instruments, and long-term 
sustainability of water resources in a changing climate. 
These results confirm that water conservation is becoming 
an increasingly important topic in global environmental 
research. However, the study findings showed that while 
many respondents implement basic water conservation 
practices into their daily lives, such as turning off taps, 
reducing unnecessary water consumption, or using water 
more efficiently in household chores, adoption of mod-
ern water-saving technologies remains relatively limited. 
This indicates a significant gap between awareness of en-
vironmental issues and the practical implementation of 
improved water conservation measures. In other words, 
people may understand the importance of saving water, but 
this understanding does not always translate into concrete 
changes in behavior or investments in efficient technolo-
gies. This gap may be due to limited access, lack of infor-
mation, financial barriers or low motivation. The results 
showed that economic factors can significantly influence 
the structure of water consumption. A significant propor-
tion of respondents said they would consider reducing their 
water consumption if water prices increased. This suggests 
that economic instruments such as pricing policies, tar-
iffs, incentives or subsidies for efficient technologies can 
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base.
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9. 	 Do you think water shortage could become a seri-
ous global problem in the future?

•	 Yes
•	 Partially
•	 No
10. 	 Is it necessary to improve the environmental 

awareness of the population regarding the conser-
vation of water resources?

•	 Yes
•	 Partially
•	 No

Appendix A.3. Environmental Behav-
ior in Water Use
11. 	 Do you turn off the tap when you brush your 

teeth?
•	 Always
•	 Sometimes
•	 Never
12. 	 Do you try to save water when washing dishes?
•	 Always
•	 Sometimes
•	 No
13. 	 Do you try to avoid unnecessary water consump-

tion?
•	 Always
•	 Sometimes
•	 No
14. 	 Do you repair leaky faucets or pipes in your 

home?
•	 Yes
•	 Sometimes
•	 No
15. 	 Do you use water-saving technologies or meth-

ods?
•	 Yes
•	 Partially
•	 No
16. 	 Do you encourage others to save water?
•	 Yes
•	 Sometimes
•	 No

Appendix A. Survey

Appendix A.1. General Information
1. 	 What is your gender?
•	 Male
•	 Female
2. 	 What is your age?
•	 18–25 years old
•	 26–35 years old
•	 36–50 years old
•	 50 years old and older
3. 	 What is your level of education?
•	 Secondary education
•	 Vocational/specialized secondary education
•	 Higher education
4. 	 Place of residence:
•	 Urban area
•	 Rural area
5. 	 How many people live in your household?
•	 1–2 people
•	 3–4 people
•	 5–6 people
•	 7 or more people

Appendix A.2. Environmental Cul-
ture and Attitude toward the Prob-
lem
6. 	 Do you believe that drinking water resources are 

limited?
•	 Yes
•	 Partially
•	 No
7. 	 Do you think climate change affects water re-

sources?
•	 Yes
•	 Partially
•	 No
8. 	 Do you believe that saving water is the responsi-

bility of every citizen?
•	 Yes
•	 Partially
•	 No
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•	 Sometimes at home, sometimes at a car wash
24. 	 Do you think washing your car at home increases 

water consumption?
•	 Yes
•	 Partially
•	 No

Appendix A.6. Water Usage during 
Washing
25. 	 How often do you use your washing machine?
•	 Every day
•	 Several times a week
•	 Once a week
•	 Less often
26. 	 Do you try to run the washing machine only when 

it’s fully loaded?
•	 Yes
•	 Sometimes
•	 No

Appendix A.7. Reaction to Wasted 
Water
27. 	 How do you react if you see water being wasted 

(for example, from a leaky faucet or fountain)?
•	 I report it to the appropriate authorities
•	 I warn others around me
•	 I notice it, but I don’t do anything
•	 I don’t pay attention
28. 	 Do you think broken fountains or water leaks in 

public places are a serious problem?
•	 Yes
•	 Partially
•	 No
29. 	 Do you think residents should report water leaks 

or inefficient water use?
•	 Yes
•	 Partially
•	 No
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