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INTEGRATING BEHAVIORAL ANALYSIS FOR SUSTAINABLE
DRINKING WATER MANAGEMENT IN RURAL ROMANIA

Access to safe drinking water and the sustainable management of water resources are fundamental
priorities for global sustainable development policies, as explicitly reflected in Goal 6 of the United
Nations 2030 Agenda. In rural communities across Central and Eastern Europe, these objectives face
numerous challenges arising from both natural factors and local infrastructural and behavioral limita-
tions. This study provides a detailed investigation of behaviors, perceptions, and practices related to
drinking water resources in the commune of Ceanu Mare, Romania, based on 741 questionnaires ad-
ministered in nine representative villages (September—December 2024), supplemented by hydrogeo-
logical and geotechnical analyses of local water sources. The data were processed statistically and ge-
ospatially using modern tools and validated methodologies. Perceptions of water quality differ signi-
ficantly between villages with access to public water supply infrastructure and those without, while the
willingness to adopt alternative solutions (filters, network expansion) is high. The analysis of socio-
demographic correlations highlights the heightened vulnerability of elderly and large households. This
study offers an integrated and up-to-date perspective on the management of drinking water resources
in rural settings, underscoring the need for proactive, evidence-based local policies that are essential
for achieving sustainable development objectives in the region.

1. INTRODUCTION

In the current global context, access to safe drinking water remains a major concern,
being directly correlated with public health, sustainable economic development, social
equity, and the well-being of both rural and urban communities. According to the latest

"Department of Environment Engineering and Entrepreneurship of Sustainable Development, Faculty of
Materials and Environmental Engineering, Technical University of Cluj-Napoca, Cluj-Napoca, Romania,
corresponding author: .M. Sur, email address: ioana.sur@imadd.utcluj.ro


mailto:ioana.sur@imadd.utcluj.ro

110 N.-L. PETRUTA et al.

reports of the United Nations (UN), more than two billion people worldwide still face
limited or unsafe access to potable water, a situation that generates severe effects on the
health and quality of life of vulnerable populations, especially those in rural areas [1].
In this context, the Sustainable Development Goals (SDGs), adopted in 2015 by UN
member states, provide an integrated and ambitious framework that explicitly places
access to safe drinking water and the sustainable management of water resources at the
center of global development, as reflected in Goal 6 — Clean Water and Sanitation 2, 3].

The issue of water resources is even more complex in rural areas, where infrastruc-
ture is limited and integrated water resource management frequently faces multiple chal-
lenges, ranging from the contamination of groundwater and surface water sources to the
limited access of the local population to modern and efficient drinking water supply
systems [4]. In numerous rural regions worldwide, including many areas of Central and
Eastern Europe, such as Romania, local populations often depend on their own water
sources, which are frequently vulnerable to environmental factors and anthropogenic
contamination. This inevitably leads to increased public health risks and difficulties in
achieving the targets set by SDG 6 [5].

In Romania, approximately 46% of the population resides in rural areas, according
to the National Institute of Statistics (2023), and access to potable water supply services
continues to be problematic in many regions, especially in isolated rural areas or com-
munities with deficient infrastructure. Recent studies have emphasized that the critical
situation regarding access to drinking water is not determined solely by the physical
lack of resources, but also by the behaviors of rural populations toward these resources
and their management at local and community levels [6]. Thus, an integrated and mul-
tidimensional approach — including the analysis of population behavior, perceptions,
practices, and attitudes toward available water resources — becomes essential for the
formulation of effective and sustainable public policies.

A representative case for such challenges is Ceanu Mare commune, located in Cluj
County, Romania, which comprises several villages characterized by socio-economic
and geological diversity, yet commonly facing difficulties related to access, manage-
ment, and the local population’s perceptions of potable water resources. Ceanu Mare
commune provides a relevant framework for analysis, as it illustrates the specific rural
variability of Central and Eastern Europe regarding infrastructure, community behav-
iors, and the diversity of ecological, sanitary, and economic challenges associated with
water management [7].

Although there is extensive research on water resource management, recent scien-
tific literature reveals a significant gap regarding detailed and comprehensive analysis
of rural populations’ behavior toward drinking water resources, especially in the context
of the specific SDG targets. Existing studies tend to address the subject superficially or
predominantly from a technical and hydrological perspective, neglecting the behavioral,
perceptual, and community dimensions that are essential for ensuring long-term sus-
tainability [2, 8]. This article aims to fill precisely this gap identified in the literature by
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providing an integrated, methodologically complex, and in-depth approach that com-
bines technical and hydrogeological analysis with detailed sociological research on the
behavior, perceptions, and practices of the rural population in Ceanu Mare regarding
drinking water resources.

Sustainable and integrated management of water resources in rural communities has
become a major concern in recent scientific literature, as these communities are often
exposed to complex and multiple vulnerabilities such as limited access to drinking wa-
ter, the risk of source contamination, and the lack of efficient monitoring and distribu-
tion systems [9]. In this context, several recent studies published in prestigious interna-
tional journals underline the importance of an integrated, interdisciplinary, and contex-
tual approach in the analysis of water resources, explicitly incorporating social, eco-
nomic, and behavioral factors [10—12].

The modern concept of sustainable water resource management is closely linked to
the SDG paradigm, adopted by the United Nations in 2015 [21]. In particular, Goal 6
— Clean Water and Sanitation — emphasizes the need for universal and equitable access
to safe and affordable drinking water for all by 2030. However, recent specialty litera-
ture highlights that, when confronted with the realities of rural communities in various
regions of the world, these objectives frequently encounter complex obstacles arising
from local socio-economic, infrastructural, and behavioral conditions [13, 14].

For example, recent research conducted in rural communities in Bangladesh and
Nigeria clearly highlights that technical and hydrological infrastructure alone is not suf-
ficient to ensure the sustainability and quality of drinking water. Behavioral and cultural
factors play a decisive role in the success or failure of water management interventions,
while the perceptions and attitudes of the local population often prove decisive in the
adoption of sustainable and efficient practices [15, 16]. Studies reveal that risk percep-
tion related to water quality and the preventive behavior of the population are essential
for the implementation of effective and durable public policies in rural areas [17, 18].

Moreover, recent research shows that, in many cases, local conditions are insuffi-
ciently understood or even ignored, leading to inadequate investments in water infra-
structure and a limited understanding of the real vulnerabilities of rural communities in
the face of contamination risks [19, 20]. Therefore, a holistic, interdisciplinary approach
is required, one that explicitly and comprehensively includes the analysis of local soil
characteristics, hydrogeology, and water quality, in correlation with the behavior of the
rural population.

Recent approaches in the international academic literature also emphasize the need
to integrate advanced research technologies and methodologies in the assessment of
water resources. Modern technologies such as Geographic Information Systems (GIS),
advanced statistical analyses (Pearson correlations, multiple logistic regressions, etc.),
and detailed hydrogeological analysis have become fundamental tools for a complete
and profound understanding of the local context and for developing policies tailored to
the specific realities of each community [21, 22].
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Furthermore, the concept of the circular economy and technologies associated with the
Fourth Industrial Revolution (4IR) have recently been proposed in literature as innovative
tools that can directly support the integrated management of water resources and signifi-
cantly contribute to achieving the Sustainable Development Goals (SDGs) [23, 24]. The
application of these innovative models in rural communities can contribute significantly
to reducing unnecessary water consumption, optimizing resource management, and im-
proving the quality of life for the population, in line with the global objectives of sus-
tainable development.

Nevertheless, despite significant progress in recent academic research, the literature
still reveals numerous gaps in the approach to rural populations’ behavior regarding
water resources. Very few studies explicitly focus on the detailed perceptions of the
population, everyday behaviors, local socio-cultural factors, and the practical implica-
tions of these behaviors for public policy. This dimension is often mentioned only su-
perficially or incompletely, which generates difficulties in the implementation and long-
-term sustainability of local policies [25, 26].

Thus, the present article aims to fill precisely this scientific gap by providing a rig-
orous and detailed analysis of the behavior of rural residents in Ceanu Mare commune,
Romania, explicitly integrating socio-economic, geological, hydrogeological, and be-
havioral analysis to provide relevant data to policy makers, the academic community,
and sustainable local practices. Essentially, this research seeks to contribute to the ef-
fective implementation of the SDGs, especially Goal 6, in specific rural communities,
providing a replicable and adaptable model at the global level.

The general aim of this research is therefore to thoroughly evaluate and analyze the
behavior and attitudes of rural inhabitants regarding the available drinking water, in
direct relation to the integrated and sustainable management of these resources, in ex-
plicit accordance with the Sustainable Development Goals. Specifically, the study ob-
jectives are as follows: 1) to evaluate and provide a detailed description of the available
resources and local water infrastructure in Ceanu Mare commune, ii) to identify and
analyze the behaviors, perceptions, and practices of the local population in relation to
drinking water, iii) to analyze correlations between socio-demographic variables and
the identified behaviors, iv) to assess the influence of the local geological and hydroge-
ological context on access to and perceptions of water among the population, and v) to
formulate recommendations based on results, for improving local and national policies
in the field of sustainable water resource management.

2. MATERIALS AND METHODS

Study area. The research was conducted in Ceanu Mare commune, located in the
southeastern part of Cluj County, Romania. According to technical data provided by the
Ceanu Mare Town Hall, the commune consists of 13 villages, with a partially developed
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drinking water supply infrastructure and significant disparities between villages regard-
ing access to the network. Out of the 13 villages, 9 were selected for detailed analysis
due to their socio-economic and demographic relevance in the context of the study. The
analyzed villages are: Ceanu Mare (the commune’s administrative center), Boian, Hodai-
-Boian, [acobeni, Boldut, Fanate, Strucut, Dosu Napului, and Ciurgau.

Sociological study and behavioral analysis. The main method for collecting data on
residents’ behavior toward water resources was the administration of a structured ques-
tionnaire during the period September—December 2024. In total, 741 valid question-
naires were administered, distributed proportionally according to the population of each
analyzed village: Ceanu Mare (260), Boian (144), Hodai-Boian (111), Iacobeni (97),
Boldut (76), Fanate (21), Strucut (14), Dosu Napului (14), and Ciurgau (4).

The questionnaires were designed to evaluate:

o the type of water source used (well, public water supply network, bottled sources),

e behaviors and perceptions regarding water quality,

e risk perception related to public health associated with the sources used,

¢ the willingness of the population to adopt alternative and sustainable solutions.

The questionnaires were administered by the first author and verified by all other
authors, thus ensuring the validation and accuracy of the collected information.

Statistical analysis. The data obtained from the questionnaires were centralized,
processed, and statistically analyzed using Microsoft Excel (Office 365). For descriptive
calculations (minimum, maximum, mean values, frequencies) and chart generation, the
standard formulas of Excel were used. Correlation analyses between variables, including
Pearson’s coefficients, were performed using Excel functions, validating the hypotheses re-
garding the relationships between relevant variables.

Ethical considerations. The research fully complied with ethical standards regard-
ing confidentiality, anonymity, and the protection of respondents’ personal data. In-
formed consent was obtained for each administered questionnaire, with clear explana-
tions provided regarding the purpose and use of the collected data. Individual data were
not disclosed to any third party and were used exclusively for scientific analysis pur-
poses. All data used is genuine, collected directly by the author, without the use of arti-
ficial intelligence tools for their generation or interpretation.

3. RESULTS AND DISCUSSION
3.1. STRUCTURE OF WATER SOURCE USE IN HOUSEHOLDS IN CEANU MARE COMMUNE
Water source usage behavior at the household level in Ceanu Mare commune re-

veals significant differences between villages, reflecting both infrastructure access and
local practices and perceptions.
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The 741 questionnaires administered in the field represent an extensive data collec-
tion effort that covers all investigated villages and reflects a response rate of approxi-
mately 22.23% of the total commune population. The sample is gender-balanced:
among respondents, 388 are female (52.37%), and 353 are male (47.63%). This bal-
anced gender distribution enables careful analysis of behavioral differences by sex, as
well as the exploration of correlations between demographic profile and water consump-
tion. The age range of participants spans from 14 to 98 years, enabling comprehensive
analysis across intergenerational dimensions. Regarding household composition, most
respondents live in family units of 2—4 persons, although there are also single-person
households and units with more than 5 persons, up to a maximum of 10. This diversity
provides the premises for relevant correlations between household size and water use
volume. A good spatial dispersion of the sample is also noted, enabling differentiated
investigation of localities with and without public water supply, as well as those where
households rely almost exclusively on wells or bottled water. Thus, the sample not only
reflects the demographic dimension of the commune but also provides a solid basis for
a cross-sectional analysis from both a social and functional perspective.

Questionnaire data analysis highlights a high dependence on private wells in vil-
lages not connected to the public water supply, whereas the public network is predomi-
nantly used for drinking and cooking in villages fully or partially connected. The use of
bottled water for household consumption is marginal, indicating both economic barriers
and a high degree of trust in local sources or a lack of alternatives.

%0 I mHuman consumption ®Food preparation

80 | ®mDomestic washing  ®Livestock watering
70 |
60 |
50 |
40
30 f
20 |

Distribution of respondents [%]

Private well Public water supply Bottled water

Fig. 1. Percentage distribution of respondents by water source
and activity in households from Ceanu Mare commune

Data analysis (Fig. 1) further highlights notable differences in household water
source usage in Ceanu Mare commune, depending on the type of activity. The public
water supply network represents the main source for drinking (50.47%), as well as for
cooking (72.06%) and washing (76.25%), indicating a clear preference for this source
where available. Conversely, private wells are predominantly used for watering animals
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(63.83%), reflecting both rural tradition and the accessibility of this source in the agri-
cultural environment. The use of bottled water is especially relevant for personal con-
sumption (drinking — 34.68%), but remains marginal for other household or agricultural
activities. These results underscore the ongoing reliance on individual sources in the
rural context and highlight the need for policies aimed at expanding and modernizing
the public water supply network to ensure safe and sustainable consumption.

Table 1

Minimum, maximum, and average daily water volumes used
from main sources by activity in households from Ceanu Mare commune [dm?/household]

e Daily use

Water source Utilization purpose Minimum | Maximum | Mean
human consumption 1 20 3.94

. food preparation 1 70 8.44
Private well domestic washing 2 200 42.55
livestock watering 0 3000 62.11

human consumption 0.5 20 2.71

. food preparation 1 80 8.98
Public water supply domestic washing 2 250 38.31
livestock watering 1 500 35.13

human consumption 0.5 10 2.64

food preparation 1 20 5.02

Bottled water domestic washing 1 25 5.9
livestock watering® 1 10 3.33

?In rare cases, this category may also include water use for companion animals kept within
the household.

The data summarized in Table 1 reveal considerable variability in household water
consumption, depending both on the source used and the specific activity. For domestic
consumption (drinking, cooking, washing), the average daily volumes of water drawn
from private wells and the public supply network are similar, with a slightly higher mean
for wells in the case of washing (42.55 dm® compared to 38.31 dm?), but with signifi-
cantly higher maximum values for this activity, indicating the presence of households
with increased needs (Fig. 2). Concerning watering animals, the differences become
even more pronounced: the daily average volume of water used from private wells is
almost double that from the network (62.11 dm? compared to 35.13 dm?), and the max-
imum values reach very high levels (up to 3000 dm*/household), reflecting both the size
of individual farms and the degree of reliance on local resources. The use of bottled
water remains limited, with low average values regardless of activity, confirming its
marginal role in meeting daily needs. These data highlight both the diversity of con-
sumption practices and the pressure on individual sources, with direct implications for
resource sustainability and local management policies.
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Fig. 2. The volume of water used depending on activity sources
in households in Ceanu Mare commune

Figure 3 illustrates the specific structure of water source use at the rural household level,
measured by the number of respondents who reported actual consumption (values > 0) for
each source—activity combination. It can be observed that the public water supply net-
work is used by the largest number of respondents for basic activities (drinking — 374,
cooking — 534, washing — 565), confirming its essential role where it is accessible. For
watering animals, private wells predominate (473 respondents), highlighting the agri-
cultural sector’s dependence on traditional resources. The use of bottled water is wide-
spread only for drinking (257 respondents) but remains marginal for other activities.
This numerical distribution highlights the preferences and constraints present in water
management at the rural household level and can guide future interventions to improve
access to and the quality of water supply services.
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Fig. 3. Number of respondents reporting actual use (# 0) of each water source
for various activities in households from Ceanu Mare commune
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3.2. PERCEPTION OF WATER QUALITY AND ASSOCIATED RISKS

The interpretation of the questionnaires reveals significant differences between the
perceptions of Ceanu Mare commune residents regarding the quality of water from pri-
vate wells compared to that supplied by the public network. In most of the analyzed
villages, the public water supply network enjoys a high level of trust, being rated as
“good” or “very good” by 65-90% of respondents, depending on the village (Fig. 4).

100 FaPrivate well good/very good Public water supply: good/very good

gp | "Private well: unsatisfactory/unsafe + pypjic water supply: unsatisfactory/unsafe

80

m

Perception of drinking Water quality [%]

1an

Boi
Boldut
lacoben
Strucut
Fanate
Dosu napulu
Ciurgau

Ceanu mare
Hodai-boian

Fig. 4. Percentage distribution of perceptions regarding drinking water quality
by source (private well and public water supply network) and village

At the same time, the negative perception of water from individual wells remains
pronounced, with over 60% of residents considering it “‘unsatisfactory” or “unsafe,” es-
pecially in villages where a higher incidence of previously identified quality issues ex-
ists. In the villages of Fanate, Dosu Napului, and Ciurgau, there is no public water sup-
ply available. These results highlight the need to maintain a sustained effort to moder-
nize the public water infrastructure and to properly inform the population about the risks
associated with consuming water from traditional sources, in the context of strengthen-
ing the sustainability and safety of drinking water resources in rural areas.

3.3. STATISTICAL CORRELATIONS BETWEEN RELEVANT VARIABLES

3.3.1. RELATIONSHIPS BETWEEN DEMOGRAPHIC/GEOGRAPHIC FACTORS AND WATER CONSUMPTION

To investigate the influence of certain demographic and geographic factors on the
volume of water consumed in rural households, Pearson correlation coefficients were
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calculated for the relevant variables. The statistical relationships, coefficient values, and
corresponding significance levels are summarized in Table 2.

Table 2
Relevant relationships between variables. Inferential approach
. . Pearson’s 'Sta.t1st1cal . No. of valid
Tested relationship . significance Interpretation
coefficient r cases
p-value
Age weak negative correlation:
% bottled water (drinking) —0.166 0.0076 | younger respondents 257
prefer bottled
No. of persons weak positive correlation:
- Of persons 0.101 0.0278 | larger households 473
x water for animals . .
— higher consumption
o . positive correlation:
Well-animal distance 0.127 0.0056 | greater distance 473
x water for animals .
— higher volume

younger respondents
prefer bottled water

p = 0.0076
r=-0.166

Age
x Bottled water (drinking)

NUMBER OF VALID CASES

473

473

Weak negative correlation;

Weak positive correlation;
larger households
— higher consumption

p = 0.0278
r=0.101

No. of persons
x \Water for animals

Positive correlation;
greater distance
— higher volume

p = 0.0056

r=0.127

Well-animal distance
x \Water for animals

Fig. 5. Relevant relationships between variables — inferential approach

The data indicates (Fig. 5) that younger respondents prefer bottled water, larger house-
-holds consume more water, also highlights the fact that there is an influence between
the distance from the water source and the volume consumed. All identified relation-
ships are statistically significant (p < 0.05), although the coefficients indicate a low in-
tensity of the associations (r < 0.2). These results suggest that factors such as age, house-
hold size, or distance to the water source may have a measurable influence on consumption,
even if infrastructure does not differ substantially between households.
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3.3.2. PEARSON’S CORRELATIONS BETWEEN VARIABLES OF INTEREST

To further explore possible connections between demographic, geographic, and wa-
ter consumption behavior variables at the household level in Ceanu Mare, Pearson cor-
relation coefficients were analyzed (Fig. 6). This method enabled the statistical testing
of links between age, household size, distance to the water source, and the volumes of
water used for various domestic and agricultural purposes.

<0.0001 AgexHousehold size (n = 741)
0.0001 AgexDistance well-animals (m) (n = 741)
0.0076 Age™Drinking water—bottled (n = 257)
0.4944 AgexAnimal water-well (n = 473)

% 0.0009 Household size=Distance well-animals (n = 741)

Z 02807 Household sizexDrinking water—bottled (n = 257)
0.0436 Household size xAnimal water—well (n = 473)
0.9109 Distance well-animals(m)xDrinking water—bottled (n = 257)
0.0052 Distance well-animals(m)xAnimal water—well (n = 473)
0.7392 Drinking water—bottledxAnimal water—well (n = 257)

-0.6 -0.4 -0.2 O 0.2

Fig. 6. Relevant Pearson correlation coefficients (r) between demographic, geographic,
and consumption variables, with p-values and number of valid cases () indicated

Table 3 summarizes Pearson’s coefficients, statistical significance values, and the
number of valid observations for each tested relationship.

Table 3

Relevant Pearson’s correlation coefficients, statistical significance, and number of valid cases
between demographic, geographic, and consumption variables

s Statistical .
Variable 1 Variable 2 Pears9n S significance No. of valid
coefficient r cases
p-value
Age household size -0.525 <0.0001 741
Age distance well-animals, m| —0.143 0.0001 741
Age drinking water bottled —0.166 0.0076 257
Age animal water — well —0.031 0.4944 473
Household size distance well-animals, m 0.121 0.0009 741
Household size drinking water — bottled —0.066 0.2807 257
Household size animal water — well 0.094 0.0436 473
Distance well-animals, m | drinking water bottled —0.007 0.9109 257
Distance well-animals, m | animal water — well 0.131 0.0052 473
Drinking water—bottled | animal water — well 0.020 0.7392 257

There is a strong negative correlation between age and household size (» = —0.525,
p < 0.0001), indicating that elderly respondents often live in households with fewer
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members. Additionally, age is weakly negatively correlated both with the distance to
the well (» =—-0.143) and the use of bottled water for drinking (» = —0.166), suggesting
that younger individuals tend to live farther from the traditional source and prefer bot-
tled water. Household size shows a positive correlation with water consumption for an-
imals (» = 0.094) and with the distance to the well (» = 0.121), suggesting that larger
families use more water for agricultural purposes and are located more on the periphery.
The other correlations are not statistically significant (p > 0.05), indicating a lack of
consistent associations between those variables in the analyzed rural context.

The current research results indicate a complex situation regarding the behavior and
perceptions of the population in Ceanu Mare commune towards the available drinking
water resources. These findings support the importance of an integrated approach to
water resource management, with a focus on local perceptions and behaviors, as also
highlighted in recent international studies. Notable differences in water quality percep-
tion between villages fully connected to the public network and those with limited or no
access underscore the importance of expanding public infrastructure. This situation re-
flects the conclusions of similar studies conducted in rural areas of other regions, which
emphasize that modern infrastructure significantly influences population perceptions
regarding the safety and quality of water used.

The increased willingness of the population to adopt alternative solutions, such as
installing individual filters and expanding the public network, represents an important
opportunity for local authorities and decision-makers. These alternative solutions are
promoted and supported internationally as effective measures for improving the quality
of life in rural areas and for achieving sustainable development goals, especially SDG 6
— Clean Water and Sanitation.

The identified correlations between socio-demographic variables and behaviors re-
garding drinking water indicate the need for awareness and information campaigns tai-
lored to specific groups, especially the elderly and larger households, as these are the
groups at higher risk and would benefit most from the proposed sustainable solutions.

Therefore, the present study makes a significant contribution to literature through an
integrated and comprehensive approach to water resource issues in rural areas, providing
concrete data and valuable interpretations for the development of effective and sustain-
able public policies at the local and regional levels.

4. PUBLIC POLICY RECOMMENDATIONS
FOR SUSTAINABLE DRINKING WATER MANAGEMENT IN RURAL AREAS

o Expansion and modernization of the public water supply network. The results in-
dicate that households in villages without access to the public network remain depend-
ent on wells, which are associated with significant health risks (nitrate/nitrite levels
above permissible limits). The primary recommendation is to extend the public water
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supply network to all villages in the commune, prioritizing the most vulnerable ones
(e.g., Fanate, Dosu Napului, Ciurgau).

o Continuous and transparent monitoring of water quality. It is recommended to
establish a local program for the periodic monitoring of water quality (for both the net-
work and wells), with transparent publication of results. This will increase the popula-
tion’s awareness and trust, and allow for rapid intervention in case of contamination.

o Education and awareness programs adapted to vulnerable groups. Given the cor-
relations identified between age, household structure, and consumption behavior, it is
necessary to implement targeted information campaigns for the elderly and large fami-
lies in order to prevent risks associated with unsafe sources and to promote sustainable
solutions (e.g., use of filters, regular water testing, and well sanitation).

o Subsidies and financial support for filter acquisition and well rehabilitation. Until
the extension of the public network is completed, authorities may offer subsidies or
financial facilities for the installation of certified water filters and for the rehabilitation
of existing wells, reducing exposure to pollutants and supporting public health.

o [ntegration of modern technologies in local water management. The use of GIS
systems for source mapping, data digitization, and the development of a water quality
registry will enable local authorities to manage resources more efficiently and to quickly
identify high-risk areas.

o Creating partnerships between local authorities, the population, and academia.
Continuous involvement of universities, civil society, and regional water operators in
monitoring, analysis, and interventions will strengthen the community’s capacity to re-
spond effectively to drinking water challenges.

e Development of climate change adaptation strategies. Given the potential varia-
tions in water resources caused by climate change, it is recommended to include local
adaptation strategies (drought management, source protection, resource diversification)
in local development plans.

e Encouraging community participation in water management decisions. Promot-
ing the direct involvement of the population in decision-making (public consultations,
local water committees) can increase policy acceptance and the sustainability of the
implemented solution.

5. CONCLUSIONS

The research conducted in Ceanu Mare commune provided a broad and integrated
perspective on local population behavior regarding drinking water resources, explicitly
in the context of the Sustainable Development Goals. The study clearly identified sig-
nificant differences in residents’ perceptions and behaviors depending on access to the
public water supply infrastructure, highlighting the strategic importance of its expansion
and modernization.
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The main findings of the research include the prevalence of private wells as the
primary source of drinking water, which is associated with the perception of considera-
ble public health risks. The community’s high willingness to adopt sustainable solu-
tions, such as expanding public networks and using water filters, offers concrete oppor-
tunities for local and regional authorities. Thus, the implementation of effective public
policies, based on the data and conclusions of the present study, can substantially con-
tribute to improving the quality of life in rural areas, in accordance with the global ob-
jectives of sustainable development

ACKNOWLEDGMENTS

The authors thank the Ceanu Mare Town Hall for providing certain technical data and for the support
offered during the conduct of this research.

REFERENCES

[1] WHO and UNICEF, Joint Monitoring Programme Progress on household drinking water, sanitation and
hygiene 2000-2022, Special focus on gender, World Health Organization, Geneva 2022. Available online,
https://washdata.org/reports [accessed on 15 February 2025].

[2] United Nations, Transforming our world, The 2030 Agenda for Sustainable Development. A/RES/70/1,
United Nations, New York 2015. Available online, https://sdgs.un.org/2030agenda [accessed on 15
February 2025].

[3] National Institute of Statistics (INS), Statistical Yearbook of Romania 2023, INS, Bucharest 2023. Available
online, https:/insse.ro/cms/sites/default/files/field/publicatii/anuarul_statistic al romaniei 2023.pdf [accessed
on 15 February 2025].

[4] MACHADO A.V.M., OLIVEIRA P.A.D., MATOS P.G., Review of community managed water supply-fac-
tors affecting its long-term sustainability, Water, 2022, 14, 2209. DOI: 10.3390/w14142209.

[5] CrETA C., HORGA C.,VLAD M., PANESCU V.-A., BOCOS-BINTINTAN V., COMAN M.-V., HERGHELEGIU M.C.,
BERG V., LYCHE J.L., BELDEAN-GALEA M.S., Water quality and associated human health risk assess-
ment related to some ions and trace elements in a series of rural Roma communities in Transylvania,
Romania, Foods, 2024, 13, 496. DOI: 10.3390/foods13030496.

[6] Ministry of Environment and Waters, Guide for Small Communities on Drinking Water Management,
Ministry of Environment and Waters, Bucharest, Romania, 2020. Available online, https://aquademica.
ro/wp-content/uploads/2019/07/Ghid-PSA-comunitati-mici.pdf [accessed on 25 February 2025].

[7] Water Resources Management in Romania, A.M. Negm, G. Romanescu, M. Zelenakova (Eds.), Springer
Water, Cham, 2020, ISBN 978-3-030-22319-9 (print), 978-3-030-22320-5 (eBook). 10.1007/978-3-030
-22320-5

[8] European Commission. Directive (EU) 2020/2184 of the European Parliament and of the Council on
the quality of water intended for human consumption, Off. J. Eur. Union 2020. Available online,
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex,32020L2184 [accessed on 10 May 2025].

[9] European Commission, Water Management in the EU, European Commission, Brussels 2025, Avail-
able online, https://watereurope.eu/news/water-management-in-the-eu/ [accessed on 10 May 2025].

[10] SAaNTOS E., CARVALHO M., MARTINS S., Sustainable water management, understanding the socioeco-
nomic and cultural dimensions, Sustainability, 2023, 15, 13074. DOI: 10.3390/sul51713074.

[11] KATUSIIME J., SCHUTT B., Integrated water resources management approaches to improve water re-
sources governance, Water, 2020, 12, 3424. DOI: 10.3390/w12123424.


https://washdata.org/reports
https://sdgs.un.org/2030agenda
https://insse.ro/cms/sites/default/files/field/publicatii/anuarul_statistic_al_romaniei_2023.pdf
https://doi.org/10.3390/w14142209
https://doi.org/10.3390/foods13030496
https://aquademica.ro/wp-content/uploads/2019/07/Ghid-PSA-comunitati-mici.pdf
https://aquademica.ro/wp-content/uploads/2019/07/Ghid-PSA-comunitati-mici.pdf
https://doi.org/10.1007/978-3-030-22320-5
https://doi.org/10.1007/978-3-030-22320-5
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32020L2184
https://watereurope.eu/news/water-management-in-the-eu/
https://doi.org/10.3390/su151713074
https://doi.org/10.3390/w12123424

Sustainable drinking water management in rural Romania 123

[12] CAcAL J.C., TABOADA E.B., MEHBOOB M.S., Strategic implementation of integrated water resource
management in selected areas of Palawan, SWOT AHP method, Sustainability, 2023, 15, 2922. DOI:
10.3390/5u15042922.

[13] BOLATOVA Z., SHARAPATOVA R., KABIYEV Y., BERNDTSSON R., TUSSUPOVA K., Towards sustainable
solutions, assessing rural access to safe drinking water and sanitation in Atyrau, Kazakhstan, Water,
2025, 17, 664. DOI: 10.3390/w17050664.

[14] SHEHU B.,NAZIMF., Clean water and sanitation for all. Study on SDGs 6.1 and 6.2 targets with state policies
and interventions in Nigeria, Environ. Sci. Proc., 2022, 15, 71. DOI: 10.3390/environsciproc2022015071.

[15] Ezeubu O.B., Ezeupu T.S., UcocHukwu U.C., OkorLo O.J., ANt C.D. AjoGu A.P., AJAERO C.C.,
MBAKWE UL, Coping strategies, cultural practices and policy implications on domestic water supply in an
erosion susceptible rural community, Nigeria, Resources, 2022, 11, 77. DOI: 10.3390/resources11080077.

[16] MAQsoOM A., ASLAM B., ALWETAISHI M., AWAIS M., HASSAN U., MAQsooM S., ALALOUL W.S.,
MUSARAT M. A., ZEROUALI B., HUSSEIN E.E., 4 GIS-based groundwater contamination assessment us-
ing modified DRASTIC geospatial technique, Water, 2021, 13, 2868. DOI: 10.3390/w13202868.

[17] AIKOWE J.O., MAZANCOVA J., Barriers to water access in rural communities. Examining the factors
influencing water source choice, Water, 2021, 13,2755. DOI: 10.3390/w13192755.

[18] ToaN T.D., HANH D.N., THU D.T., Management models and the sustainability of rural water supply
systems. An analytical investigation in Ha Nam Province, Vietnam, Sustainability, 2023, 15, 9212.
DOI: 10.3390/su15129212.

[19] LuBaNGJ., Liu H., CHEN R., Combined application of hydrogeological and geoelectrical study in groundwa-
ter exploration in Karst-Granite areas, Jiangxi Province, Water, 2023, 15, 865. DOI: 10.3390 /w15050865.

[20] GUERRERO J.V., GOMES A., LORANDI R., D1 LOLLO J.A., MATAVELI G., MOSCHINI L.E., Vulnerability
assessment of Guarani aquifer using PESTICIDE-DRASTIC-LU model. Insights from Brotas Munic-
ipality, Brazil, Water, 2024, 16, 1748. DOI: 10.3390/w16121748.

[21] HANI H.M., NOoUR EL DIN M.M., KHALIFA A., ELALFY E., Sensitivity analysis for multi-criteria deci-
sion analysis framework for site selection of aquifer recharge with reclaimed water, Sustainability,
2023, 15, 5399. DOI: 10.3390/su15065399.

[22] EL-BAGOURY H., GAD A., Integrated hydrological modeling for watershed analysis, flood prediction,
and mitigation using meteorological and morphometric data, SCS-CN, HEC-HMS/RAS, and QGIS,
Water, 2024, 16, 356. DOI: 10.3390/w16020356.

[23] MORSELETTO P., MOOREN C.E., MUNARETTO S., Circular economy of water. Definition, strategies and
challenges, Circ. Econ. Sustain., 2022, 2, 1463—1477. DOI: 10.1007/s43615-022-00165-x.

[24] HoosAIN M.S., PAUL B.S., DOORSAMY W., RAMAKRISHNA S., The Influence of circular economy and
4IR technologies on the climate—water—energy—food nexus and the SDGs, Water, 2023, 15, 787. DOLI:
10.3390/w15040787.

[25] MARTINEZ N.N., RIBERA J.M., HAUSMANN-MUELA S., CEVALLOS M., HARTINGER S.M., CHRISTEN A.,
MAUSEZAHL D., The meanings of water, socio-cultural perceptions of solar disinfected (SODIS) drinking
water in Bolivia and implications for its uptake, Water, 2020, 12 (2), 442. DOIL: 10.3390/w12020442.

[26] ScHULZ C., SCHMITT T., Cultural values in water management and governance. Where do we stand?,
Water, 2022, 14, 803. DOI: 10.3390/w14050803.


https://doi.org/10.3390/su15042922
https://doi.org/10.3390/w17050664
https://doi.org/10.3390/environsciproc2022015071
https://doi.org/10.3390/resources11080077
https://doi.org/10.3390/w13202868
https://doi.org/10.3390/w13192755
https://doi.org/10.3390/su15129212
https://doi.org/10.3390/w15050865
https://doi.org/10.3390/w16121748
https://doi.org/10.3390/su15065399
https://doi.org/10.3390/w16020356
https://doi.org/10.1007/s43615-022-00165-x
https://doi.org/10.3390/w15040787
https://doi.org/10.3390/w12020442
https://doi.org/10.3390/w14050803

	Integrating Behavioral Analysis for Sustainable Drinking Water Management in Rural Romania
	1. Introduction
	2. Materials and Methods
	3. Results and Discussion
	3.1. Structure of Water Source Use in Households in Ceanu Mare Commune
	3.2. Perception of Water Quality and Associated Risks
	3.3. Statistical Correlations between Relevant Variables
	3.3.1. Relationships between Demographic/Geographic Factors and Water Consumption
	3.3.2. Pearson’s Correlations between Variables of Interest


	4. Public Policy Recommendations  for Sustainable Drinking Water Management in Rural Areas
	5. Conclusions
	Acknowledgments
	References



