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Introduction

Society 5.0, a concept originating from Japan, represents a vision of a new societal
model. This concept goes beyond the previous societal stages of hunter-gatherer
(Society 1.0), agrarian (Society 2.0), industrial (Society 3.0), and information (Society
4.0). Society 5.0 aims to balance economic advancement with the resolution of social
problems through a system that highly integrates cyberspace and physical space
(Narvaez Rojas et al., 2021).

In Society 5.0 the extensive use of advanced technologies such as the Internet of Things
(IoT) (Huang et al., 2022), artificial intelligence (AI) (Bryndin, 2020), robotics (Nair
et al., 2021)), big data (Foresti et al., 2020), and augmented reality (Kasinathan et
al., 2022) is fundamental. These technologies are not just seen as tools for economic
growth, but also as means to create a more inclusive, human-centered society. One of
the key principles of Society 5.0 is the harmonization of technological advancement
with human needs. Technological advancement also brings competitiveness that further
positively influences economic growth (Bakator et al., 2019; Djordjevic et al., 2021a).
Unlike the previous society models, which often prioritized economic growth over social
welfare, Society 5.0 places a strong emphasis on using technology to improve quality
of life for all individuals. This includes creating more efficient and sustainable cities,
improving healthcare through technology, and ensuring equal access to information
and services (Djalic et al., 2021). Society 5.0 also envisions a future where data and
technology are used to create more responsive and effective governance. Governments
in this model are expected to use big data and Al to better understand and respond
to citizens’ needs, leading to more personalized and efficient public services. This
approach also encourages greater collaboration between the public and private sectors,
fostering innovation and societal well-being (Djordjevic et al., 2021b).

In the context of Society 5.0, agricultural business and innovation are undergoing a
transformative phase, driven by the integration of advanced technologies and a shift
towards more sustainable and efficient practices. This transformation is essential in
addressing global challenges such as food security, climate change, and the need for
sustainable resource management (Kusdiyantu et al., 2022; Ragazou et al., 2022;
Rajnovi¢ et al., 2023). One of the most significant innovations in agriculture within
Society 5.0 is the adoption of precision farming techniques (Raj et al., 2022). Another
key area is the development of smart farming systems. These systems integrate various
technologies to monitor and automate agricultural processes (Dhanaraju et al., 2022).
For example, sensors can provide real-time data on soil moisture and nutrient levels,
while Al algorithms can analyze this data to optimize irrigation and fertilization
schedules. This level of automation not only improves efficiency but also reduces the
need for manual labor, which is particularly beneficial in regions facing agricultural
labor shortages. The development of technological solutions can further improve rural
tourism and competitiveness of the agro-sector (Lekovic et al., 2020).
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The current body of literature of agricultural business development is broad and
includes various aspects and trends. This paper aims to expand the current body of
literature by thoroughly analysing existing studies and available data across databases
that track indicators in the domain of agriculture. The paper provides interesting insight
into the agricultural business development potential of Serbia. Potential development
scenarios are discussed. Additionally, suggestions and guidelines for improving the
domestic agricultural business sector are noted.

The paper consists of five main sections. First, a brief introduction on the topic is
presented. Next, the materials and methods are explained. Third, a theoretical
background is given. Further, the results are presented as well as the potential scenarios
of future development. After this, suggestions and guidelines for improvements are
discussed. Finally, conclusions are drawn and ideas for future research are noted.

Materials and methods

The study included the following main phases. Phase 1: Review of the existing
literature was conducted and data an information was draw from a diverse array of
sources including scholarly articles, conference proceedings, governmental reports,
and statistical databases. In order to access publications and establish a solid theoretical
foundation, the KoBSON service, a Serbian consortium for digital libraries, was used.
Additional platforms and services included WoS, DOAJ, IEEE, Scopus, JSTOR,
arhivX. Phase 2: Following the literature review, a theoretical framework was
developed to guide the analysis of collected data. The research process also involved
the formulation and testing of specific hypotheses related to the aims of the paper. These
hypotheses were examined through the developed theoretical framework and ABRDP
index, correlating macro-economic values, investments in agriculture, research and
development expenditure, and environmental factors with the potential for agricultural
business and rural development. The following hypotheses are proposed:

e H,: Higher macro-economic values of agricultural production index, gross per
capita agricultural production index, share in agricultural land use, and agriculture
value added positively affect agricultural business and rural development potential.

e H,: Higher credit to agriculture development and gross domestic value of
agriculture positively affect agricultural business and rural development
potential.

e H,: Higher number of organizations that conduct R&D in agriculture,
investments into agriculture, and research and development expenditure,
positively affect agricultural business and rural development potential.

e H,: Higher GDP, GDP per capita, and net salaries growth positively affect
agricultural business and rural development potential.

e H.: Higher temperature change of land and inflation rates negatively affect
agricultural business and rural development potential.
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Phase 3: The data analysis phase was multifaceted, employing deductive reasoning
from the datasets, qualitative analysis through comparison with other studies, and
the construction of a basic linear model. This model was developed for exploring
potential future directions for sustainable agribusiness practices and understanding the
relationship between technological advancements and rural development potential. A
novel aspect of this research was the development of the Agricultural Business and
Rural Development Potential (ABRDP) index. This index served as a quantitative
measure of the impact of various factors on agricultural business and rural development.
Indicators such as the agricultural production index, temperature change of land, credit
to agriculture development, and GDP were identified and analyzed. The calculation
of the ABRDP index, based on coefficients derived from these indicators, provided a
unique metric for assessing future trends in the agricultural domain. Phase 4: In the
final stage, the findings were synthesized to propose recommendations for advancing
agribusiness practices in Serbia and beyond. Insights from the literature review,
theoretical framework, and ABRDP index analysis were utilized to suggest practical
and policy-oriented recommendations.

Theoretical background on Society 5.0, sustainable development, and
agribusiness

Rural development in the context of agricultural business encompasses a multi-
approach aimed at improving the economic, social, and environmental well-being of
rural communities. This development is particularly significant as agriculture remains a
primary source of livelihood for a large portion of the global rural population (Jelo¢nik
et al., 2023; Pavlova, 2022). Economically, rural development focuses on diversifying
agricultural activities and increasing productivity (Tamsah & Yusriadi, 2022). Socially,
rural development initiatives aim to improve the quality of life in rural areas (Khan et
al., 2022). This includes ensuring access to essential services like healthcare, education,
and connectivity (Ge et al., 2023; Tiwari, 2023). (Empowering local communities,
especially women and marginalized groups, through education and skill development
is important (Zikargae et al., 2022). These efforts help in creating a more inclusive rural
workforce, thereby fostering a sense of community and belonging.

Environmental sustainability is another significant aspect of rural development (Koul
et al., 2022). Sustainable agricultural practices such as organic farming, conservation
agriculture, and efficient water management are encouraged to preserve natural resources
(Wanniarachchi & Sarukkalige, 2022). Such practices help in mitigating the impacts of
climate change and maintaining ecological balance, which is vital for the long-term
sustainability of rural areas (Bwambale et al., 2022). Infrastructure development is also
integral to rural progress (Hussain et al., 2022). Improving transportation networks,
storage facilities, and market access enables farmers to reach broader markets (Kaiser
& Barstow, 2022). Additionally, access to renewable energy sources can transform rural
living, making it more sustainable and less reliant on traditional, often environmentally
harmful, energy sources (Rahman et al., 2022).
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Innovations are not only reshaping agriculture but also play an important role in
promoting rural development (Mahdad et al., 2022; 2Vrabcova & Urbancova, 2023),
One of the key technologies in modern agriculture is the Internet of Things (IoT). loT
devices, such as soil sensors and climate monitoring equipment, provide real-time data
on environmental conditions. This data enables farmers to make informed decisions
about irrigation, fertilization, and pest control, leading to more efficient resource use
and higher crop yields (Rehman et al., 2022). Additionally, [oT technologies facilitate
precision agriculture, which optimizes field-level management with regard to crop
farming (Pallathadka et al., 2023). Artificial Intelligence (Al) and Machine Learning
(ML) are also revolutionizing agricultural practices Shaikh et al., 2022). Al-driven
analytics can predict weather patterns, analyze crop health, and even automate tasks
such as harvesting. This not only increases efficiency but also helps in mitigating risks
associated with farming, such as unpredictable weather conditions. Al can also support
decision-making processes, improving the overall productivity and sustainability of
agricultural systems (Sood et al., 2022).

Drone technology is an innovative tool that transfors agriculture. Drones can be used
for a range of tasks, from aerial surveillance of crops to the precise application of
pesticides and fertilizers (Rejeb et al., 2022). Blockchain technology holds promise for
ensuring transparency and traceability in the agricultural supply chain. It can be used
to track the road of produce from farm to consumer, ensuring food safety and quality
(Sajja et al., 2023). This increased transparency can lead to better market access for
rural farmers and fairer pricing.

In addition, technological advancements can address some of the significant challenges
faced by rural areas, such as labor shortages and limited access to markets (Cock et
al., 2022). For instance, automated farming equipment can compensate for the lack
of agricultural labor (Takeshima, 2024), and e-commerce platforms can connect rural
farmers directly with consumers, bypassing traditional, often less efficient, supply
chains (Liu et al., 2023).

The development of advanced biotechnologies include genetically modified crops
that are more resistant to pests and diseases, require fewer chemical inputs, and can
withstand extreme weather conditions (Das et al., 2023). Additionally, advancements in
gene editing, such as CRISPR technology, offer the potential to rapidly develop crops
with desired traits, such as improved nutritional value or reduced need for water and
fertilizers (Aman Mohammadi et al., 2023). These technologies not only increase crop
yields but also help in conserving biodiversity and adapting to climate change.

Another area of innovation is in the field of robotics and automation (Pearson et al.,
2022). Autonomous tractors, drones, and robotic harvesters are becoming increasingly
sophisticated and capable of performing complex agricultural tasks. These technologies
can significantly reduce labor costs and increase precision in farming operations For
example, robotic systems can be programmed to selectively harvest ripe fruits, thereby
reducing waste and improving the quality of produce.
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Vertical farming and urban agriculture are also emerging as innovative approaches in
agricultural business (Lubna et al., 2022; Siregar et al., 2022). They require less land and
water than traditional agriculture and can reduce the carbon footprint associated with
transporting food into urban areas. This approach is particularly promising for growing
high-value crops like herbs and leafy greens in urban settings (Jeager et al., 2022).

The future of agricultural business is likely to be shaped by a diverse innovations.
From biotechnology and robotics to Al, blockchain, and renewable energy, these
advancements hold the potential to transform agricultural practices, making them more
efficient, sustainable, and profitable.

Results

Based on the analysed literature, the framework for agricultural business and rural
development potential is outlined through a dozen of indicators. These indicators don’t
necessarily confirm causation when it comes to agricultural business development, but
provides a significant insight into future potential trends in the agricultural domain. The
Agricultural Business and Rural Development (ABRDP) indicators are presented in
Table 1. The base year was 2018 for indicators where applicable.

Table 1. Agricultural Business and Rural Development Potential (ABRDP) indicators

Indicator Label 2018 2019 2020 2021 2022 2023
Agricultural
production index
Gross per capita

agricultural GPAP 108.81 109.46 113.29 107.44 102.35 N/A
production index

API 107.59 107.75 110.88 104.28 98.31 N/A

Share in
agricultural land | SALU 39.61 39.56 41.41 41.44 42.05 N/A
use (%)
Temperature
change of land TCL 2317 2.087 1.816 1.594 1.938 N/A
()
Credit to
agriculture
development CTAG 2794.46 | 2668.61 | 2943.23 | 3583.02 | 3869.87 N/A
(millions of
euros)
GDP (billions of
euros)
GDP per capita
(euros)

Net salaries
growth (%)
Inflation rates
(%)

GDP 44.07 45.90 46.42 54.90 55.30 56.84

GDPC 6309 6610 6727 8031 8297 9831

NETS 4.5 8.5 3.7 8.8 9.64 13.76

INFL 1.96 1.90 1.58 4.09 11.98 7.6
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Indicator Label 2018 2019 2020 2021 2022 2023
Gross domestic
value — GDVAG 1.9 2.2 2.0 2.1 2.3 2.2
Agriculture (%)
Organizations
that conduct
R&D in
agriculture

RDAG 33 33 32 32 33 33

Country
investment into
agriculture (in
millions of euros)
Research and
development
expenditure (%
of GDP)
Agriculture value
added (% of AGVD 6.34 5.95 6.34 6.29 6.46 6.88 est.
GDP)

CIAG 2794.46 | 2668.61 | 2943.23 | 3583.02 | 3869.87 N/A

RDE 0.92 0.89 0.91 0.99 1.01 1.03

Sources: (FAO, 2024; RZSS, 2024; The World Bank, 2024)

Currently, there are no indicators regarding biotechnology application, Al technology
application, drone application, IoT solutions, and blockchain solutions in Serbia’s
agriculture. Therefore, the ABRDP index doesn’t include these as there is no empirical
data over time on these indicators. However, the suggestions and guidelines are
indeed considering the advanced agricultural technology applications and these are
appropriately noted.

The values from Table 1. are converted to coefficients for easier calculation of the
Agricultural Business and Rural Development Potential (ABRDP) indicators. Where
there was no data (N/A) the coefficient was taken from the year before. The other
coefficients are calculated on a compared-to-max-value ratio. More precisely, the largest/
most favorable values are converted into 100, while the others are proportionally less.

Table 2. Coefficients for the Agricultural Business and Rural Development Potential
(ABRDP) index

Coefficients Label | 2018 2019 2020 2021 2022 2023
Agricultural production | o 97.03 | 9718 | 11088 | 9405 | 9831 | 9831
index
Gross per capita
agricultural production | GPAP 96.05 96.62 100 94.84 90.34 90.34
coefficient
Share in agricultural | ¢\ ;| 9400 | 9408 | 9848 | 9855 100 100
land usage coefficient
Temperature change of | .., 5464 | 69.07 | 86.07 100 78.41 78.41

land coefficient

http://ea.bg.ac.rs 809



Economics of Agriculture, Year 71, No. 3, 2024, (pp. 803-819), Belgrade

Coefficients Label 2018 2019 2020 2021 2022 2023
Credit to agriculture
development CTAG 72.21 68.96 76.07 92.61 100 100
coefficient
GDP coefficient GDP 77.53 80.75 81.67 96.59 97.29 100
GDP per capita GDPC | 64.17 | 6724 | 6843 | 81.69 | 84.40 100
coefficient
Net salaries growth
. NETS 32.7 61.77 26.89 63.95 70.06 100
coefficient
Inflation rates INFL | 7595 | 79.74 100 1.00 1.00 1.00
coefficient

Gross domestic value —
Agriculture coefficient
Organizations that

conduct R&D in RDAG 100 100 96.97 96.97 100 100
agriculture coefficient
Country investment

GDVAG | 82.61 95.65 86.86 91.30 100 100

into agriculture CIAG 72.21 68.96 76.07 92.61 100 100
coefficient
Research and
development RDE 91.09 88.11 90.10 98.02 100 100

expenditure coefficient
Agriculture value
added coefficient

AGVD 98.45 92.39 98.46 97.67 100 100

Sources: Authors

The Agricultural Business and Rural Development Potential (ABRDP) index calculation
is based on the following equation:

ABRDP =  [(API+GPAP+SALU+AGVD)*25+  (CTAG+GDVAG)*15+
+(RDAG+CIAG+RDE)*20+ (GDP+GDPC+NETS)*10- (TCL+INFL)*20]/1000

The ABRDP index is calculated based on the assumption of linear influences of the
analyzed indicators. The ABRDP index is not addressing causation, but rather provides
a basis for discussion and indication for future trends in this domain. Based on the
equation and the coefficients from Table 2. the following ABRDP indexes are calculated:
ABRDP, =16.36; ABRDP, =16.60; ABRDP, =16.70;, ABRDP_ _=16.84;

2018 2019 2020 2021

ABRDP, =19.21; ABRDP, .=20.13.

2022 2023

Future trends based on the calculated ABRDP indexes are presented on Figure 1.
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Figurel. ABRDP values and potential future outcomes (scenarios)

Agricultural Business and Rural Development Potential (ABRDP) index
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Sources: Authors

From 2018 to 2023, there is an observed increase in the ABRDP index, suggesting
that factors influencing agricultural business and rural development are improving.
Specifically, the index rises from 16.36 in 2018 to 20.13 in 2023. This growth trajectory
is indicative of positive developments in the agricultural sector. This can further be
positively influenced through the integration of advanced technologies and sustainable
practices aligned with Society 5.0 principles, as discussed in the document. The graph
projects three future scenarios:

Scenario A (green line) is the most optimistic, where the ABRDP index continues to rise
sharply after 2023. This scenario would likely result from the successful optimization
of renewable water sources, the application of new technologies and innovations in
the agriculture sector, supportive government policies, improved standards of living,
increased GDP, and reduced poverty risk.

Scenario B (orange line) represents a more conservative forecast, with the ABRDP
index showing a plateau after 2023. This scenario might reflect a situation where
economic and social indicators experience little to no change due to factors such as
global economic crises, indicating a stagnation in the rate of sustainable development
within the agricultural sector.

Scenario C (red line) is the pessimistic forecast, where the ABRDP index starts to decline
after 2023. This could be the result of negative factors such as overexploitation of
natural resources, ineffective water management, and the absence of strategic solutions
for reversing unsustainable agribusiness processes, leading to a decrease in GDP.
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The graph serves as a visual representation of the potential outcomes for agricultural
business and rural development, dependent on how various economic, environmental, and
social indicators evolve in the context of Society 5.0’s impact on the agricultural sector.

Discussion

Data analytics can provide insights into optimal planting times, soil health, and crop
selection based on current production and yield data. This leads to better-informed
decisions that can increase crop productivity. The transition from traditional farming
practices to precision agriculture, utilizing loT devices, allows for more efficient use
of resources like water and fertilizers, tailored to the specific needs of different crop
areas, thereby improving yields and reducing environmental impact. The economic
realities of rural farming, such as market access and farmer incomes, are significantly
impacted by digital platforms. E-commerce enables direct farmer-to-consumer sales,
potentially increasing profits and reducing the dependency on middlemen. Current
levels of resource use and environmental impact can be mitigated through sustainable
practices. The adoption of organic farming and renewable energy sources reduces the
carbon footprint and promotes the sustainable use of natural resources.

The introduction of automation and robotics in agriculture can lead to economic growth
in rural areas by increasing efficiency and productivity. This can create new jobs in
technology maintenance and management, contributing to the local economy. Smart
governance can facilitate the development of modern infrastructure in rural areas.
Policies that encourage investment in transportation and storage facilities can improve
market access for farmers, thereby improving the overall agricultural value chain. The
social dynamics of rural areas, including employment rates and community involvement
in agriculture, are closely linked to education and skills development. Providing
advanced training and education in modern agricultural techniques can empower local
communities, leading to increased participation and innovation in agriculture. Practices
that promote environmental sustainability in agriculture also have a positive impact on
the social well-being of rural communities. Sustainable farming practices ensure long-
term food security and preserve the natural resources that these communities depend
on. The development of infrastructure directly influences economic growth in rural
areas. Improved roads, better storage facilities, and access to markets facilitate the
movement of goods and services, making agriculture more profitable and sustainable.

Advancements in technology and sustainable practices not only improve agricultural
productivity but also have far-reaching implications for economic growth,
environmental sustainability, and the social well-being of rural communities. These
interactions highlight the transformative potential of integrating modern technologies
into the agricultural sector within the broader framework of Society 5.0.

Based on the analysed literature and calculated ABRDP index, the hypotheses are
assessed as follows:
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H,: Higher macro-economic values of agricultural production index, gross
per capita agricultural production index, share in agricultural land use, and
agriculture value added positively affect agricultural business and rural
development potential is failed to be rejected.

H,: Higher credit to agriculture development and gross domestic value of
agriculture positively affect agricultural business and rural development
potential is failed to be rejected.

H,: Higher number of organizations that conduct R&D in agriculture,
investments into agriculture, and research and development expenditure,
positively affect agricultural business and rural development potential is failed
to be rejected.

H,: Higher GDP, GDP per capita, and net salaries growth positively affect
agricultural business and rural development potential is failed to be rejected.

H,: Higher temperature change of land and inflation rates negatively affect
agricultural business and rural development potential is failed to be rejected.

Based on the analysed literature about the integration of Society 5.0 innovations in
agricultural business and their impact on rural development, here are suggestions and
guidelines to improve both sectors:

Implement precision agriculture that encourages the adoption of IoT, Al, and
GPS technology to optimize resource use and increase crop yields.

Develop infrastructure to support the use of drones, autonomous tractors, and
robotic harvesters to reduce labor costs and improve efficiency.

Encourage practices that minimize environmental impact, such as organic
farming and conservation agriculture.

Support the transition to sustainable energy sources like solar, wind, and
biomass to power agricultural operations.

Leverage big data to make informed decisions regarding crop selection, pest
control, and weather predictions.

Use climate data and predictive modeling to prepare for and mitigate the
impacts of climate change on agriculture.

Create and support online platforms for farmers to directly sell their produce,
reducing reliance on middlemen.

Develop financial products tailored to the agricultural sector to help farmers
invest in new technologies and practices.

Provide educational programs and workshops on the latest agricultural
technologies and practices.
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e Ensure that rural populations have the skills to utilize digital tools and platforms
effectively.

e Build and maintain roads, and invest in storage facilities to reduce post-harvest
losses.

e Invest in broadband infrastructure to ensure rural areas have reliable internet
access.

e Foster partnerships between academic institutions, tech companies, and
agricultural businesses to drive innovation.

e Allocate resources to research on crop improvement, sustainable practices, and
climate adaptation strategies.

e Craft policies that support sustainable farming, technology adoption, and rural
development.

e Encourage collaboration between government entities and private companies
to fund and implement rural development projects.

By implementing these strategies and actions, rural development and agricultural
business can be significantly improved, aligning with the principles of Society 5.0.
These suggestions aim to create a sustainable, efficient, and inclusive agricultural sector
that supports the broader goals of economic growth, environmental sustainability, and
social well-being in rural communities.

Conclusion

The exploration of Society 5.0’s impact on agricultural business and innovation provides
a comprehensive understanding of how advanced technologies and sustainable practices
are pivotal in reshaping rural development. This study elucidates the transformative
potential that lies in the integration of cyberspace and physical space, with a particular
focus on the agricultural sector. This shift is not only essential for addressing pressing
global challenges such as food security and climate change but also aligns with the
overarching goals of Society 5.0 to balance economic advancement with social welfare.

The findings from this research underscore the importance of innovations. Moreover, the
study introduces the Agricultural Business and Rural Development Potential (ABRDP)
index as a tool for assessing future trends and potential outcomes, highlighting a
positive trajectory for agricultural development under the influence of Society 5.0.

Future studies could delve deeper into the social implications of integrating advanced
technologies in agriculture, particularly in terms of labor dynamics and rural-urban
migration patterns. Additionally, there is a need for more empirical research on the
scalability of innovative farming practices and their economic viability across different
regions and farming systems. Investigating the role of policy and governance in facilitating
or hindering the transition to a Society 5.0-aligned agricultural model could also provide
valuable insights. Lastly, exploring the potential of emerging technologies not extensively
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covered in this study, such as nanotechnology and advanced genetic engineering, could
uncover new opportunities for improving agricultural productivity and sustainability.

Acknowledgement

The authors declare no conflict of interest. This paper has been supported by the
Provincial Secretariat for Higher Education and Scientific Research of the Autonomous
Province of Vojvodina, number: 142-451-3486/2023-01

Conflict of interests

The authors declare no conflict of interest.

References

1. Aman Mohammadi, M., Maximiano, M. R., Hosseini, S. M., & Franco, O. L.
(2023). CRISPR-Cas engineering in food science and sustainable agriculture:
recent advancements and applications. Bioprocess and Biosystems Engineering,
46(4), 483-497. https://doi.org/10.1007/s00449-022-02842-5

2. Bakator, M., Pordevi¢, D., & Coékalo, D. (2019). Developing a model for
improving business and competitiveness of domestic enterprises. Journal of
Engineering Management and Competitiveness (JEMC), 9(2), 87-96. https://doi.
org/10.5937/jemc1902087B

3. Bryndin, E. (2020). Formation and management of Industry 5.0 by systems
with artificial intelligence and technological singularity. American Journal of
Mechanical and Industrial Engineering, 5(2), 24-30. https://doi.org/10.11648/j.
ajmie.20200502.12

4. Bwambale, E., Abagale, F. K., & Anornu, G. K. (2022). Smart irrigation monitoring
and control strategies for improving water use efficiency in precision agriculture:
A review. Agricultural Water Management, 260, 107324. https://doi.org/10.1016/].
agwat.2021.107324

5. Cock,J., Prager, S., Meinke, H., & Echeverria, R. (2022). Labour productivity: The
forgotten yield gap. Agricultural Systems, 201, 103452. https://doi.org/10.1016/j.
agsy.2022.103452

6. Das, S., Ray, M. K., Panday, D., & Mishra, P. K. (2023). Role of biotechnology
in creating sustainable agriculture. PLOS Sustainability and Transformation, 2(7),
€0000069. https://doi.org/10.1371/journal.pstr.0000069

7. Dhanaraju,M.,Chenniappan, P., Ramalingam, K., Pazhanivelan,S., & Kaliaperumal,
R. (2022). Smart farming: Internet of Things (IoT)-based sustainable agriculture.
Agriculture, 12(10), 1745. https://doi.org/10.3390/agriculture12101745

8. Dijalic, N., Nikolic, M., Bakator, M., & Erceg, Z. (2021). Modeling the influence
of information systems on sustainable business performance and competitiveness.
Sustainability 13(17), 9619. https://doi.org/10.3390/sul3179619

http://ea.bg.ac.rs 815



Economics of Agriculture, Year 71, No. 3, 2024, (pp. 803-819), Belgrade

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

816

Djordjevic, D., Cockalo, D., Bogetic, S., & Bakator, M. (2021a). Modelling
youth entrepreneurship intentions: A ten-year research. Journal of East European
Management Studies, 26(4), 617-760. https://doi.org/10.5771/0949-6181-2021-4-617

Djordjevic, D., Cockalo, D., Bogetic, S., & Bakator, M. (2021b). Predicting
Entrepreneurial Intentions among the Youth in Serbia with a Classification Decision
Tree Model with the QUEST Algorithm. Mathematics, 9(13), 1487. https://doi.
org/10.3390/math9131487

FAO (2024). Food and agriculture statistics. [Google Scholar]. Available from:
https://www.fao.org/food-agriculture-statistics/en/

Foresti, R., Rossi, S., Magnani, M., Bianco, C. G. L., & Delmonte, N. (2020).
Smart society and artificial intelligence: big data scheduling and the global standard
method applied to smart maintenance. Engineering, 6(7), 835-846. https://doi.
org/10.1016/j.eng.2019.11.014

Ge, Y., Zhang, G., Meqdad, M. N., & Chen, S. (2023). A systematic and
comprehensive review and investigation of intelligent loT-based healthcare
systems in rural societies and governments. Artificial Intelligence in Medicine,
102702. https://doi.org/10.1016/j.artmed.2023.102702

Huang, S., Wang, B., Li, X., Zheng, P., Mourtzis, D., & Wang, L. (2022). Industry
5.0 and Society 5.0—Comparison, complementation and co-evolution. Journal of
Manufacturing Systems, 64, 424-428. https://doi.org/10.1016/j.jmsy.2022.07.010

Hussain, S., Magbool, R., Hussain, A., & Ashfaq, S. (2022). Assessing the socio-
economic impacts of rural infrastructure projects on community development.
Buildings, 12(7), 947. https://doi.org/10.3390/buildings 12070947

Jeager, S. R., Chheang, S. L., & Ares, G. (2022). Text highlighting as a new way
of measuring consumers’ attitudes: A case study on vertical farming. Food Quality
and Preference, 95, 104356. https://doi.org/10.1016/j.foodqual.2021.104356

Jelo¢nik, M., Subi¢, J., & Vasiljevi¢, Z. (2023). Supporting programs for the
development of cooperatives in the Republic of Serbia. Exoromuxa nowonpuspede,
70(3), 881-896. https://doi.org/10.59267/ekoPolk2303881J

Kaiser, N., & Barstow, C. K. (2022). Rural transportation infrastructure in low-
and middle-income countries: a review of impacts, implications, and interventions.
Sustainability, 14(4), 2149. https://doi.org/10.3390/su14042149

Kasinathan, P., Pugazhendhi, R., Elavarasan, R. M., Ramachandaramurthy, V. K.,
Ramanathan, V., Subramanian, S., ... & Alsharif, M. H. (2022). Realization of
sustainable development goals with disruptive technologies by integrating industry
5.0, society 5.0, smart cities and villages. Sustainability, 14(22), 15258. https://
doi.org/10.3390/su142215258

http://ea.bg.ac.rs



Economics of Agriculture, Year 71, No. 3, 2024, (pp. 803-819), Belgrade

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Khan, N., Ma, J., Kassem, H. S., Kazim, R., Ray, R. L., [htisham, M., & Zhang,
S. (2022). Rural farmers’ cognition and climate change adaptation impact on
cash crop productivity: evidence from a recent study. International Journal
of Environmental Research and Public Health, 19(19), 12556. https://doi.
org/10.3390/ijerph191912556

Koul, B., Yakoob, M., & Shah, M. P. (2022). Agricultural waste management
strategies for environmental sustainability. Environmental Research, 206, 112285.
https://doi.org/10.1016/j.envres.2021.112285

Kusdiyanti, H., Febrianto, I., Wijaya, R., & Agustina, N. I. (2022). The innovation
of sustainable business model in eco-edutourism: a way for creating society 5.0.
BISMA (Bisnis dan Manajemen), 14(2), 177-191. https://doi.org/10.26740/bisma.
v14n2.p177-191

Lekovi¢, M., Cvijanovi¢, D., Panti¢, N., & Stanis$i¢, T. (2020). Evaluative
bibliometric analysis of recent trends in rural tourism literature. Economics of
Agriculture, 67(4). 1265-1282. https://doi.org//10.5937/ekoPolj2004265L

Liu, M., Shi, P., Wang, J., Wang, H., & Huang, J. (2023). Do farmers get a greater
return from selling their agricultural products through e-commerce?. Review of
Development Economics, 27(3), 1481-1508. https://doi.org/10.1111/rode.12968

Lubna, F. A., Lewus, D. C., Shelford, T. J., & Both, A. J. (2022). What you may not
realize about vertical farming. Horticulturae, 8(4), 322. https://doi.org/10.3390/
horticulturae8040322

Mahdad, M., Hasanov, M., Isakhanyan, G., & Dolfsma, W. (2022). A smart web
of firms, farms and internet of things (IOT): enabling collaboration-based business
models in the agri-food industry. British Food Journal, 124(6), 1857-1874. https://
doi.org/10.1108/BFJ-07-2021-0756

Nair, M. M., Tyagi, A. K., & Sreenath, N. (2021, January). The future with industry
4.0 at the core of society 5.0: Open issues, future opportunities and challenges.
In 2021 International Conference on Computer Communication and Informatics
(ICCCI) (pp. 1-7). IEEE. https://doi.org/10.1109/ICCCI50826.2021.9402498

Narvaez Rojas, C., Alomia Pefafiel, G. A., Loaiza Buitrago, D. F., & Tavera
Romero, C. A. (2021). Society 5.0: A Japanese concept for a superintelligent
society. Sustainability, 13(12), 6567. https://doi.org/10.3390/sul3126567

Pallathadka, H., Mustafa, M., Sanchez, D. T., Sajja, G. S., Gour, S., & Naved, M.
(2023). Impact of machine learning on management, healthcare and agriculture.
Materials Today: Proceedings, 80, 2803-2806. https://doi.org/10.1016/j.
matpr.2021.07.042

Pavlova, Y. (2022). Economic and environmental approach to agricultural and rural
development. In BIO Web of Conferences 43, 03005. EDP Sciences. DOI:10.1051/
biocont/20224303005

http://ea.bg.ac.rs 817



Economics of Agriculture, Year 71, No. 3, 2024, (pp. 803-819), Belgrade

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

818

Pearson, S., Camacho-Villa, T. C., Valluru, R., Gaju, O., Rai, M. C., Gould, I, ...
& Sklar, E. (2022). Robotics and autonomous systems for net zero agriculture.
Current Robotics Reports, 3(2), 57-64. https://doi.org/10.1007/s43154-022-
00077-6

Ragazou, K., Garefalakis, A., Zafeiriou, E., & Passas, 1. (2022). Agriculture 5.0: A
new strategic management mode for a cut cost and an energy efficient agriculture
sector. Energies, 15(9), 3113. https://doi.org/10.3390/en15093113

Rahman, M. M., Khan, 1., Field, D. L., Techato, K., & Alameh, K. (2022).
Powering agriculture: Present status, future potential, and challenges of renewable
energy applications. Renewable Energy, 188, 731-749. https://doi.org/10.1016/j.
renene.2022.02.065

Raj, E. F. 1., Appadurai, M., & Athiappan, K. (2022). Precision farming in modern
agriculture. In Smart Agriculture Automation Using Advanced Technologies: Data
Analytics and Machine Learning, Cloud Architecture, Automation and loT (pp. 61-
87). Singapore: Springer Singapore. https://doi.org/10.1007/978-981-16-6124-2 4
Rajnovi¢, L., Vuji¢, T., & Vuji¢, M. (2023). Socially responsible business with
reference to agricultural farms. Economics of Agriculture, 70(4), 1089-1100.
https://doi.org/10.59267/ekoPolj23041089R

Rehman, A., Saba, T., Kashif, M., Fati, S. M., Bahaj, S. A., & Chaudhry, H.
(2022). A revisit of internet of things technologies for monitoring and control
strategies in smart agriculture. Agronomy, 12(1), 127. https://doi.org/10.3390/
agronomy12010127

Rejeb, A., Abdollahi, A., Rejeb, K., & Treiblmaier, H. (2022). Drones in agriculture:
A review and bibliometric analysis. Computers and Electronics in Agriculture,
198, 107017. https://doi.org/10.1016/j.compag.2022.107017

RZSS (2024). Baza podataka. [Google Search]. Available from: https://www.stat.
gov.rs/

Sajja, G. S., Rane, K. P., Phasinam, K., Kassanuk, T., Okoronkwo, E., & Prabhu, P.
(2023). Towards applicability of blockchain in agriculture sector. Materials Today:
Proceedings, 80, 3705-3708. https://doi.org/10.1016/j.matpr.2021.07.366

Shaikh, T. A., Rasool, T., & Lone, F. R. (2022). Towards leveraging the role of
machine learning and artificial intelligence in precision agriculture and smart
farming. Computers and Electronics in Agriculture, 198, 107119. https://doi.
org/10.1016/j.compag.2022.107119

Siregar, R. R. A., Seminar, K. B., Wahjuni, S., & Santosa, E. (2022). Vertical
farming perspectives in support of precision agriculture using artificial intelligence:
A review. Computers, 11(9), 135. https://doi.org/10.3390/computers11090135
Sood, A., Sharma, R. K., & Bhardwaj, A. K. (2022). Artificial intelligence research
in agriculture: a review. Online Information Review, 46(6), 1054-1075. https://doi.
org/10.1108/OIR-10-2020-0448

http://ea.bg.ac.rs



Economics of Agriculture, Year 71, No. 3, 2024, (pp. 803-819), Belgrade

43.

44,

45.

46.

47.

48.

49.

Takeshima, H. (2024). Agricultural mechanisation and gendered labour activities
across sectors: Micro-evidence from multi-country farm household data. Journal of
Agricultural Economics, 75(1),425-456. https://doi.org/10.1111/1477-9552.12564

Tamsah, H., & Yusriadi, Y. (2022). Quality of agricultural extension on productivity
of farmers: Human capital perspective. Uncertain Supply Chain Management,
10(2), 625-636.

The World Bank (2024). Databank. [Google Scholar]. Available from: https://
databank.worldbank.org/

Tiwari, S. P. (2023). The Role of Technology in Rural Development in Asia:
Opportunities and Challenges. Canadian Journal of Educational and Social
Studies, 3(3), 1-9. https://doi.org/10.53103/cjess.v3i3.139

Vrabcova, P., & Urbancova, H. (2023). Sustainable innovation in agriculture:
Building a strategic management system to ensure competitiveness and business
sustainability. Agricultural Economics/Zemédélska Ekonomika, 69(1). https://doi.
org/10.17221/321/2022-AGRICECON

Wanniarachchi, S., & Sarukkalige, R. (2022). A review on evapotranspiration
estimation in agricultural water management: Past, present, and future. Hydrology,
9(7), 123. https://doi.org/10.3390/hydrology9070123

Zikargae, M. H., Woldearegay, A. G., & Skjerdal, T. (2022). Empowering rural
society through non-formal environmental education: An empirical study of

environment and forest development community projects in Ethiopia. Heliyon,
8(3). https://doi.org/10.1016/j.heliyon.2022.¢09127

http://ea.bg.ac.rs 819



