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Abstract:

This paper explores the possibilities of applying renewable energy sources (RES) in rural areas of the
Republic of Serbia, aiming to increase energy efficiency, reduce environmental pollution, and promote
sustainable development. By analyzing the characteristics of rural areas, demographic indicators, and
the current state of agricultural holding, the paper identifies key potentials and challenges in the use of
RES. Special attention is given to solar energy, wind energy, biomass, biogas, and geothermal energy,
as well as their technical possibilities and practical applications in agriculture and households. Based
on a survey on the awareness of rural populations regarding renewable energy sources, the study
analyses attitudes, knowledge levels, and readiness for investment in RES. The results show significant
potential for the development of renewable energy in rural areas of Serbia, emphasizing the need for
greater education, institutional support, and financial incentives. This paper concludes that integrating
renewable energy sources can contribute to the development of sustainable and energy-independent
rural communitas.

Keywords: renewable energy sources, rural development, solar energy, biomass, sustainable
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1. INTRODUCTION

The balanced development of countries worldwide is closely linked to the development of rural areas,
which plays a crucial role in ensuring economic stability, social cohesion, and environmental
sustainability [1]. Effective rural development policies require a robust analytical framework based on
two key components: a clear and consistent methodology for the identification and classification of rural
areas, and the definition of relevant rural development indicators along with their systematic application
in policy design and evaluation.[2]

Numerous international organizations, including the Organization for Economic Co-operation and
Development (OECD), the European Union (EU), the Food and Agriculture Organization of the
United Nations (FAQO), and the World Bank, have undertaken significant efforts to develop
methodological approaches aimed at standardizing the identification of rural areas and minimizing the
number of indicators while preserving their analytical relevance.[3] Despite these efforts, the lack of a
universally accepted international standard has resulted in methodological heterogeneity, with existing
approaches providing primarily general guidance rather than a fully harmonized framework.

2. EXPERIMENTAL

The study employed survey-based research design. The survey methodology is widely used in empirical
research to collect data from individuals or groups through structured questionnaires consisting of
standardized questions. Depending on the research design, surveys may be administered through various
modes, including telephone interviews, online questionnaires, paper-based instruments, or face-to-face
interviews.[4]

In this study, data was collected through a survey conducted among residents in rural areas. This method
represents a systematic and non-experimental approach to data collection, enabling the gathering of
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information on respondents’ attitudes, opinions, beliefs, and self-reported behaviors related to the
subject of the study. Due to its capacity to capture perceptions across a broader population, this approach
is particularly suitable for social science and policy-oriented research.[5]

The survey constitutes a form of non-experimental research in which self-reported responses serve as
the primary data source. Data was obtained using a standardized questionnaire and subsequently
analyzed using appropriate analytical and statistical methods. The academic literature reflects differing
views regarding whether surveys should be classified as a research method or a research technique.[6]
The study sample included residents of villages or rural areas across the Republic of Serbia. A total of
107 respondents participated in the survey. Data collection was conducted using the Google Forms
platform, after which the data was systematically processed and analyzed.

3. RESULTS

The survey examining the level of awareness of the rural population regarding the application of
renewable energy sources was conducted in May 2025. The sample included 107 respondents of
different age groups and educational levels, with varying degrees of familiarly with renewable energy
sources. Respondents were informed about the survey through social media platforms, email
communication, and closed online groups.

The questionnaire consisted of 22 questions, organized into thematic groups.

Questionnaire Structure

Demographic characteristics
e Gender
o Age
¢ Level of education
e Type of settlement of residence
e Region of residence

Awareness of renewable energy sources
e The need to increase awareness of RES
e  Ways of acquiring informatio on RES

¢ Primary source of information onthe application of RES

Personal attitudes
e Familiarity with renewable energy sources
e Perceived advantages of using RES
e Perceived local potencial for RES application
o Familiarity with the application of RES ageiculture
o Possible uses of RES in agricultre
e The contribution of RES to improving the quality of agricultural products
e The contribution of RES to increasing the competitiveness of agricultural products
o The potential of RES to enhance agricultural development
e The contribution of RES to the revitalization of rural areas
e Current use of RES

Financial investment
e The role of government financial support in the application of RES in agriculture
Willingness to invest in RES with state support
Willingness to invest in RES even without state support
Familiarity with givernment support models for the use of RES
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4. DISCUSSION

4.1 Demographic characteristics

® Male
® Female

Figure 1: Gender

In response to the question regarding gender, 58.9% of respondents identified as female, while 41.1%
identified as male. Accordingly, out of the total sample of 107 respondents, 63 were female and 44 were
male.

@ up to 25 years

@ 26-35 years

® 36-45 years

@ 46-55 years

@ 56-65 years

@ 66 years and over
@ 66 years and over

Figure 2: Age

The second question concerned the age of the respondents. The results indicate that the largest
proportion of participants were aged up to 25 years, while no respondents were aged 66 years or older.

@ Primary
@ Secondary
© Higher
@ University

Figure 3: Level of education
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With regard to educational attainment, the majority of respondents reported having completed secondary
education, while the smallest proportion reported having completed only primary education.

@ Urban
@ Rural

Figure 4: Type of settlement of residence

The fourth question pertains to the type of settlement in which the respondents reside. A total of 57.9%
of participants reported living in rural areas, while 42.1% indicated that they live in urban areas.

@ Vojvodina

@ Southern Serbia
Western Serbia

@ Eastern Serbia

@ Central Serbia

Figure 5: Region

The question addressed the region of origin of the respondents. The results indicate that the majority of
participants were from the Vojvodina region, while no respondents were from Western Serbia.

4.2 Awareness of renewable energy sources

80

60 65 (60,7%)

40

20 25 (23,4%)
2 (1,9%) 1(0.9%) TIRERED)
| |

1 7
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Figure 6: The need to increase awareness of RES

The question concerning the increase in awareness was presented using a scale from 0 to 5. A total of
65 respondents (60.7%) fully agreed that awareness of renewable energy sources should be increased,
while 2 respondents (1.9%) disagreed with the need to enhance awareness. These results indicate a clear
need for increased awareness of renewable energy sources.

During schooling

Through informal education/
outside school

46 (43%)
Through the media —52 (48.6%)

Social media —48 (44.9%)

It is not necessary to increase
the level of awareness

o] 20 40 60 80 100

Figure 7: Ways of acquiring information on RES

The seventh question examined the sources through which respondents believe information should be
acquired. Of the 107 respondents, 88.8% indicated that awareness of renewable energy sources should
be developed through formal education. Notably, none of the respondents selected the option indicating
that increasing the level of awareness is unnecessary.

@ Social media

@ Media

@ Print media

@ Internet

@ During education

Figure 8: Primary source of information onthe application of RES
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The eighth question addressed the sources of information regarding the application of renewable energy
sources. The results indicate that the Internet was the primary source of information (46.7%), while print
media were the least frequently reported source (0.9%).

4.3 Personal attitudes

Biomasa — 58 (54,2%)
Oil 62 (57,9%)
Biofuels 57 (53,3%)
Wood 67 (62,6%)
Wind energy -89 (83,2%)

Solar energy 92 (86%)
Nuclear fuels
Geothermal energy
Hydropower 61 (57%)
Natural gas

Biogas

0 20 40 60 60 80 80 100

Figure 9: Familiarity with renewable energy sources

The observed pattern of responses suggests gaps in respondents’ understanding, indicating limited
differentiation between renewable and non-renewable energy sources.

Environmental corisenarior 98 (91.6%)

Energy independence 55 (51.4%)

Reduction of fossil fuel use 58 (54.2%)

Financial profit 33(30.8%)

No advantage

0 20 40 60 80 100

Figure 10: Perceived advantages of using RES

262



Scientific, Technical and Art Releases — 2026

Environmental protection emerged as the most commonly perceived advantage of renewable energy
sources (91.6%), whereas only a negligible proportion of respondents (1.9%) reported no perceived
advantages.

40

35 (32,7%)
30

27 (25,2%)

25 (23,4%)

20

14 (13,1%
10 (.1

6 (5,6%)

Figure 11: Perceived local potential for RES application

Respondents expressed moderate agreement with the statement concerning local renewable energy
potential, indicating a degree of uncertainty regarding the feasibility of renewable energy
implementation in their local environments.

40

36 (33,6%)
30
28 (26,2%)

20
18 (16,8%)

15 (14%)
10

10 (9,3%)

Figure 12: Familiarity with the application of RES agriculture

The question referred to the statement concerning respondents’ familiarity with the possibilities
for the application of renewable energy sources in agriculture. The results indicate that
respondents are only partially familiar with the potential applications of renewable energy
sources in the agricultural sector.These findings suggest that the majority of respondents lack
sufficient knowledge regarding the application of renewable energy sources, highlighting the
need for improved information and education.
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For driving water pumps 62 (57.9%)
For heating and cooling ~51(47.7%)
For powering machinery 22 (20.6%)
For drying grain, fruits, oilseeds -43(40.2%)
For heating sanitary water -48 (40.9%)
For making briquettes & pellets -58 (49.3%)
For greenhouse heating -48 (40.2%)
For operating agricultural machinery -43 (40.2%)
For lighting -53(49.5%)
For driving mills -44 (41.1%)
For producing electricity -70 (65.4%)
For producing heat energy ~63 (58.9%)
None of the above —4 (3.7%)
| am not familiar -13 (12.1%)
0 40 60 80

Figure 13: Possible uses of RES in agriculture

Approximately 55% of respondents reported familiarity with the application of renewable energy
sources in agriculture.

60

40 41 (38 3%)

33 (30,8%)

27 (25,2%)
20

o) 2(1,9%)

Figure 14: The contribution of RES to improving the quality of agricultural products

A majority of respondents expressed agreement with the statement regarding the positive impact of
renewable energy sources on the quality of agricultural products.
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60
40 44 (41,1%)
31 (29%)
27 (25,2%)
20
2(1,9%) 3(2,8%)
0
1 2

Figure 15: The contribution of RES to increasing the competitiveness of agricultural products

Partial agreement among respondents indicates a moderate perception of the role of renewable energy
sources in improving the competitiveness of agricultural products.

60
" 46 (43%)
37 (34,6%)
20 20 (18,7%)
2(1,9%) 2(1,9%)
0
1 2

Figure 16: The potential of RES to enhance agricultural development

A plurality of respondents (43%) perceived renewable energy sources as having the potential to improve
agricultural production.

60

48 (44,9%)

40

20 26 (24,3%) 28 (26,2%)

2 (1,9%) 3(2,8%)

Figure 17: The contribution of RES to the revitalization of rural areas
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A plurality of respondents (44.9%) perceived renewable energy sources as having the potential to
revitalize rural areas.

Solar 26 (24.3%)
Biogas 11 (10,3%)

Biomass
Geotermaln
Hydropower —10 (9.3%)
Wind 17 (15.9%)

Biodiesel
Methane
None of the above 61 (57%)

0 20 40 60

Figure 18: Current use of RES

The question examined the ways in which respondents use renewable energy sources. The largest
proportion of respondents reported not using renewable energy sources, while 26 respondents indicated
the use of solar energy. These results indicate that only a small proportion of respondents currently use
renewable energy sources and that familiarity with the available possibilities for their utilization remains
limited.

4.4 Financial investment

80
60 64 (59,8%)
40

20

20 (18,7%)

3(2,8%) 3(2,8%) 17 (15,9%)

Figure 19: The role of government financial support in the application of RES in agriculture
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The question examined respondents’ opinions regarding government financial support for the
implementation of renewable energy sources in agriculture. The majority of respondents expressed the
view that state support is necessary for the adoption of renewable energy sources, while only a small
proportion considered such support unnecessary. These results indicate broad agreement among
respondents on the importance of financial assistance in facilitating the implementation of renewable
energy sources.

40
34 (31,8%)
30 31 (29%)
26 (24,3%)
20
10
0
Figure 20: Willingness to invest in RES with state support
40
30 31 (20%)
28 (26,2%)
a0 20 (18,7%)
10 14 (13,1%) 14 (13,1%)

Figure 21: Willingness to invest in RES even without state support

Questions 20 and 21 examined respondents’ willingness to invest in renewable energy sources with and
without government support. The majority of respondents expressed willingness to invest when
government support is available, while the same group reported only partial willingness to invest in the
absence of such support. These results indicate a stronger inclination toward investment in renewable
energy sources when financial support from the state is provided.
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40 42 (39,3%)

20

16 (15%) 17 (15,9%) 16 (15%) 16 (15%)

Figure 22: Familiarity with givernment support models for the use of RES

The question examined respondents’ familiarity with government support models for the use of
renewable energy sources. The largest proportion of respondents indicated a lack of familiarity with
existing government support schemes for renewable energy use.

5. CONCLUSIONS

Based on the survey results, it can be concluded that the application of renewable energy sources could
contribute to the development of rural areas in the Republic of Serbia. Through the use of renewable
energy sources, the population could benefit both in agriculture and in everyday life. The findings
indicate that if the state were to provide subsidies, the population would be more inclined to use
renewable energy sources for electricity generation, household heating, and the heating of greenhouses.
The survey of residents in rural areas further suggests that respondents of different educational levels
and age groups do not clearly distinguish between renewable and non-renewable energy sources.
Nevertheless, the majority of respondents expressed positive attitudes toward statements highlighting
the benefits of using renewable energy sources. These results point to a clear need for increased public
education and awareness. A large proportion of respondents also believe that government support is
essential in order to enable wider adoption of renewable energy sources.
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