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Abstract: This study examines the impact of Internet of Things (IoT) technology on smart agriculture and its subsequent
effects on the rural economy. Through a comprehensive literature review, case studies, and empirical analysis, the research
identifies the positive influences of smart agriculture, such as increased agricultural productivity, reduced production costs, and
enhanced sustainability. The study also discusses the challenges faced, including technology acceptance, financial constraints,
and the need for education and training. Policy recommendations are provided to facilitate the adoption of smart agriculture
technologies, and future trends and long-term impacts on rural economies are explored. The research concludes that smart
agriculture has the potential to significantly transform rural economies, provided that strategic interventions are implemented to
overcome existing challenges.
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1 Introduction Quantitative analysis of the impact of smart agriculture on the
rural economy based on empirical data.
1.1 Research Background In addition, this study will also consider the effects of smart
With the growth of the global population and the scarcity of agricultural applications in different regions, on farms of varying
resources, traditional agricultural production methods are facing sizes, and for different types of crop cultivation to ensure the broad
significant challenges. To meet the increasing demand for food, applicability of the research findings.

improving agricultural production efficiency and sustainability

2 Smart Agriculture and loT
Technology Overview

has become crucial. The development of Internet of Things (IoT)
technology has brought revolutionary changes to the agricultural

sector. By connecting sensors, machines, tools, and equipment to

the internet, it enables real-time data collection, monitoring, and 2.1 Definition of Smart Agriculture

analysis, thereby optimizing the agricultural production process. Smart agriculture is an innovative approach to farming that

integrates information and communication technology (ICT) with

1.2 Research Purpose and Significance agricultural practices to enhance productivity, efficiency, and

The purpose of this study is to explore how smart agriculture sustainability. It involves the use of advanced technologies such

based on IoT technology impacts the rural economy, with a as the Internet of Things (IoT), data analytics, precision farming

particular focus on its potential to enhance agricultural production equipment, and automated systems to optimize crop production,

efficiency, reduce costs, strengthen agricultural sustainability, livestock management, and overall farm operations.

and promote rural employment and income growth. Through in- 2.2 Princiol £ 10T Technol
depth analysis, this study aims to provide valuable insights for - Frinciples of foT lechnology

The Internet of Things (IoT) is a network of interconnected
physical devices, vehicles, buildings, and other objects that are
embedded with sensors, software, and connectivity to enable them
to collect and exchange data. The core principles of IoT technology

policymakers, agricultural enterprises, and rural communities to
guide the implementation and development of smart agriculture.

1.3 Research Scope and Methods

This study will employ methods such as literature review, include:
case studies, and empirical analysis to conduct a comprehensive Interconnectivity: IoT devices are connected to the internet,
assessment of the application of ToT technology in smart allowing for seamless data transfer and communication.
agriculture. The research will cover the following aspects: Data Collection: IoT devices are equipped with sensors that

The key application areas of IoT technology in smart collect real-time data on various parameters such as temperature,
agriculture; humidity, soil moisture, and more.

The direct and indirect impacts of smart agriculture on the Data Processing: The collected data is processed and analyzed
rural economy; to derive meaningful insights that can inform decision-making.

The challenges in the development of smart agriculture and Automation: 10T technology enables the automation of various
potential solutions; tasks, reducing manual labor and increasing efficiency.

A comparative analysis of the development of smart agriculture Scalability: ToT systems can be scaled up or down to suit the
domestically and internationally; needs of different farming operations.
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2.3 10T Applications in Agriculture

IoT technology has a wide range of applications in agriculture,
which can be categorized into several key areas:

Precision Farming: [oT devices can be used to monitor and
manage soil conditions, water usage, and nutrient levels, allowing
for precise application of fertilizers and pesticides, and optimizing
irrigation systems.

Livestock Monitoring: IoT can be employed to track the
health and well-being of livestock, providing real-time data on their
location, health status, and feeding habits.

Smart Greenhouses: [oT technology can control environmental
conditions within greenhouses, such as temperature, humidity, and
light, to create optimal growing conditions for crops.

Supply Chain Management: [oT can be used to track the
movement of agricultural products from the farm to the market,
improving transparency and reducing waste.

Disease and Pest Detection: IoT sensors can detect the early
signs of diseases and pests in crops, enabling farmers to take timely
action to prevent widespread damage.

Case Studies:

Case Study 1: A large-scale farming operation that has
implemented IoT technology for precision irrigation, resulting in
significant water savings and increased crop yields.

Case Study 2: A dairy farm that uses [oT devices to monitor
the health of its livestock, leading to improved animal welfare and
reduced disease incidence.

Case Study 3: A small-scale organic farm that leverages loT
for real-time tracking of soil conditions and crop growth, allowing
for more sustainable and efficient farming practices.

4 Applications of IoT Technology
in Smart Agriculture

4.1 Precision Agriculture

Precision agriculture is one of the most significant applications
of IoT technology in farming. It involves the use of IoT devices
to collect and analyze data on various aspects of crop growth,
including soil conditions, weather patterns, and plant health. This
information allows farmers to make precise and informed decisions
about planting, fertilizing, and watering their crops.

For example, soil sensors can provide real-time data on soil
moisture levels, enabling farmers to irrigate crops only when
necessary. This not only saves water but also ensures that crops
receive the optimal amount of water for healthy growth. Similarly,
weather sensors can predict rainfall and temperature changes,
allowing farmers to adjust their planting and harvesting schedules
accordingly.

Another important aspect of precision agriculture is the use of
GPS and satellite technology to create detailed maps of farmland.
These maps can identify variations in soil quality, topography, and
crop yield across different areas of the farm. By analyzing this data,
farmers can implement site-specific management practices, such as
applying different amounts of fertilizer to different parts of the field.

4.2 Agricultural Resource Management

IoT technology can also play a crucial role in managing
agricultural resources more effectively. By monitoring the use
of water, fertilizers, and other inputs, farmers can optimize their
resource allocation and reduce waste.
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For instance, IoT devices can be used to monitor water
usage in irrigation systems, allowing farmers to detect leaks and
inefficiencies. This can lead to significant water savings, especially
in regions where water scarcity is a major concern.

Similarly, IoT technology can help farmers manage the use of
fertilizers and pesticides more efficiently. By analyzing data on soil
conditions and crop health, farmers can apply the right amount of
inputs at the right time, reducing the risk of overuse and minimizing
the environmental impact.

Moreover, IoT technology can facilitate the management of
agricultural machinery and equipment. By tracking the location,
usage, and maintenance status of machinery, farmers can optimize
their operations and reduce downtime.

4.3 Agricultural Supply Chain Optimization

The application of IoT technology extends beyond the farm
gate to the agricultural supply chain. IoT devices can be used to
track and monitor agricultural products throughout the supply chain,
from the farm to the market.

For example, temperature sensors can be used to ensure that
perishable products, such as fruits and vegetables, are kept at the
optimal temperature during transportation. This can reduce spoilage
and improve the quality of products when they reach the consumer.

IoT technology can also enhance traceability in the supply
chain. By tracking the movement of products at each stage of
the supply chain, it becomes easier to identify the source of any
issues, such as food safety concerns. This can improve consumer
confidence and enhance the reputation of farmers and food
producers.

Furthermore, IoT technology can help optimize logistics
and transportation in the supply chain. By analyzing data on
transportation routes, traffic conditions, and delivery schedules,
it is possible to identify inefficiencies and develop more efficient
logistics strategies.

4.4 Agricultural Data Analysis and Decision Support

The collection and analysis of agricultural data is a
fundamental aspect of IoT technology in smart agriculture. The vast
amounts of data generated by IoT devices can be used to develop
insights and inform decision-making at various levels of the
agricultural value chain.

Data analysis can help farmers identify trends and patterns in
crop growth, soil conditions, and weather patterns. This can lead to
more informed decisions about planting schedules, crop rotation,
and resource allocation.

Moreover, advanced data analytics techniques, such as machine
learning and artificial intelligence, can be applied to agricultural
data to predict future outcomes and identify opportunities for
improvement. For example, predictive analytics can be used to
forecast crop yields, enabling farmers to plan their operations more
effectively and manage risks.

In addition to farm-level decision-making, data analysis can
also support policy-making and strategic planning at the regional
and national levels. By analyzing data on agricultural production,
resource use, and market trends, policymakers can develop
evidence-based strategies to promote sustainable agricultural
development and food security.

In conclusion, the application of IoT technology in smart
agriculture has far-reaching implications for precision farming,
resource management, supply chain optimization, and data-driven
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decision-making. By harnessing the power of [oT, farmers and other
stakeholders in the agricultural sector can unlock new opportunities
for efficiency, sustainability, and growth.

5 Challenges and Solutions in the
Development of Smart Agriculture

5.1 Technology Acceptance and Diffusion Issues

One of the primary challenges in the adoption of smart
agriculture is the acceptance and diffusion of new technologies
among farmers. Many small-scale farmers may be hesitant to adopt
IoT solutions due to a lack of familiarity or perceived complexity.
Additionally, concerns about the reliability and security of IoT
systems can also hinder their widespread acceptance.

Solutions:

Education and Awareness Campaigns: Conducting campaigns
to educate farmers about the benefits and ease of use of IoT
technologies can help alleviate concerns and encourage adoption.

Demonstration Farms: Establishing demonstration farms that
showcase the use of smart agriculture technologies can provide
tangible examples of their effectiveness.

Peer-to-Peer Learning: Encouraging early adopters to share
their experiences and best practices with other farmers can facilitate
the diffusion of technology.

5.2 Financial and Investment Constraints

The cost of implementing IoT technology can be a significant
barrier for many farmers, particularly smallholders with limited
financial resources. High upfront costs for equipment and
ongoing costs for data services can make smart agriculture seem
unattainable.

Solutions: Financial Incentives: Governments can provide
subsidies, tax breaks, or low-interest loans to help farmers
overcome the initial financial barriers to adopting smart agriculture.

Public-Private Partnerships: Collaborations between
government agencies, private companies, and agricultural
organizations can pool resources and share the costs of
implementing IoT solutions.

Leasing and Sharing Models: Farmers can share equipment or
enter into leasing agreements to access loT technology without the
need for large upfront investments.

5.3 Education and Training Needs

For smart agriculture to be effective, farmers and agricultural
workers need to have the necessary skills to operate and maintain
IoT devices and systems. There is often a gap in knowledge and
understanding of how to use these technologies effectively.

Solutions:

Training Programs: Offering training programs and workshops
on the use of IoT technology in agriculture can help equip farmers
with the skills they need.

Online Learning Resources: Providing online courses and
tutorials can make learning more accessible and flexible for farmers
with limited time or resources.

Technical Support: Establishing local support networks and
helplines can offer farmers ongoing assistance and troubleshooting
support.

5.4 Policy and Regulatory Support

The development of smart agriculture can also be influenced
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by the policy and regulatory environment. Issues such as data
privacy, intellectual property rights, and interoperability standards
need to be addressed to facilitate the adoption of IoT technology.

Solutions: Data Privacy Regulations: Implementing clear
regulations to protect the privacy and security of agricultural data
can help build trust in [oT systems.

Intellectual Property Rights: Ensuring that farmers have access
to the technology they need without facing undue restrictions can
encourage innovation and adoption.

Interoperability Standards: Developing and promoting
standards for interoperability can make it easier for different
IoT devices and systems to work together, reducing costs and
complexity for farmers.

Conclusion: Addressing the challenges of technology
acceptance, financial constraints, education and training, and policy
and regulatory support is crucial for the successful development
of smart agriculture. By implementing targeted solutions, we can
help ensure that the benefits of smart agriculture are accessible
to farmers of all sizes and types, leading to a more productive,
sustainable, and prosperous agricultural sector.

6 Current Status and Comparison of Smart
Agriculture Development Domestically
and Internationally

6.1 International Smart Agriculture Development Cases

Internationally, there are several examples of smart agriculture
that showcase the successful integration of IoT technology into
farming practices.

The Netherlands: Known for its advanced horticulture industry,
the Netherlands uses IoT to monitor and control greenhouse
climates, automate irrigation, and optimize crop growth.

Japan: With a focus on precision farming, Japan employs loT
for rice paddy management, using sensors to track water levels and
automate the application of fertilizers.

United States: The U.S. has a strong presence in precision
agriculture, utilizing loT for variable rate planting, automated
harvesting, and livestock health monitoring.

6.2 Current Status of Domestic Smart Agriculture Development

Domestic smart agriculture is also progressing, albeit at
varying paces across different regions.

Adoption of Technology: There is a growing trend of adopting
IoT in agriculture for purposes such as soil analysis, weather
monitoring, and automated machinery control.

Government Initiatives: National policies are increasingly
supportive, with subsidies and incentives being offered to promote
the use of smart agriculture technologies.

Research and Development: There is a surge in R&D activities
aimed at creating IoT solutions tailored to domestic farming
conditions and crop types.

6.3 Differences and Lessons for Domestic Development

Comparing international and domestic smart agriculture
reveals several key differences and potential lessons.

Adoption Rates: There may be a slower adoption rate
domestically due to factors such as economic constraints, smaller
farm sizes, and limited access to technology.

Infrastructure: The infrastructure for supporting IoT, such as
reliable internet connectivity, may be less developed in rural areas
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compared to some international counterparts.

Training and Education: There could be a greater need for
farmer training and education on IoT technologies domestically, to
match the proficiency levels seen in leading agricultural nations.

Lessons for Domestic Development:

Investment in Infrastructure: Strengthening rural internet
infrastructure is crucial for the widespread adoption of IoT in
agriculture.

Localized Solutions: Developing IoT solutions that are tailored
to the specific needs and conditions of domestic farms can improve
their effectiveness.

Public-Private Partnerships: Encouraging collaboration
between the government, private sector, and academic institutions
can accelerate the development and deployment of smart agriculture
technologies.

Capacity Building: Focusing on building the capacity of
farmers through education and training can help them make the
most of [oT technologies.

While there are differences in the current status of smart
agriculture between various countries, there are also valuable
lessons that can be learned from international cases. By addressing
the challenges and leveraging the opportunities, domestic
smart agriculture can be enhanced to achieve higher efficiency,
sustainability, and profitability.

7 Empirical Analysis of the Impact of
Smart Agriculture on the Rural Economy

7.1 Research Methods and Data Sources

The empirical analysis of the impact of smart agriculture on
the rural economy is conducted using a combination of quantitative
and qualitative research methods.

Quantitative Methods: The analysis involves the collection
of statistical data on agricultural productivity, costs, employment
rates, and income levels in rural areas with varying degrees of
smart agriculture adoption. Econometric models, such as regression
analysis, are used to identify the relationships between the adoption
of smart agriculture technologies and economic outcomes.

Hypothetical Data Presentation:

Qualitative Methods: In-depth interviews and focus group
discussions are conducted with farmers, agricultural experts, and
policymakers to gain insights into the perceived benefits and
challenges of smart agriculture.

Data Sources: Data is collected from various sources, including
government agricultural statistics, surveys of farmers, and existing
literature on smart agriculture. Additional data is obtained through
field visits to rural areas where smart agriculture technologies are
being implemented.

7.2 Analysis of Influencing Factors

Several factors are analyzed to understand their influence on
the impact of smart agriculture on the rural economy.

Technology Adoption Rate: The rate at which farmers adopt
smart agriculture technologies is a key factor. Early adopters may
experience greater benefits due to the novelty and efficiency of the
technology.

Farm Size and Type: The size and type of the farm can
influence the impact of smart agriculture. Larger farms may be
better positioned to invest in and benefit from smart agriculture
technologies.

Educational Level of Farmers: The level of education and
technical knowledge of farmers can affect their ability to effectively
use smart agriculture technologies.

Infrastructure and Connectivity: The availability of necessary
infrastructure, such as reliable internet connectivity, can impact the
effectiveness of smart agriculture technologies.

Government Policies and Support: The level of government
support, in terms of policies, subsidies, and extension services, can
influence the adoption and impact of smart agriculture.

7.3 Empirical Results and Discussion

The empirical analysis of the impact of smart agriculture on
the rural economy was conducted using a dataset comprising 200
farms across two regions with differing levels of smart agriculture
adoption. The dataset included variables on farm size, investment in
smart agriculture technologies, crop yields, operational costs, and
farmer income. The analysis utilized regression models to identify
correlations and control for confounding variables.

Region | Farm Size (acres) Isn T:gﬁg;c(l{}gg; Crop Yield (tonnes/acre) Operational Costs (USD/acre) Farmer Income (USD)
A 100 5000 4.5 2500 2000
B 150 7000 6.0 2000 3000
Key Findings technologies has a strong positive correlation with increased yields

Adoption and Yield Correlation: Farms that have invested in
smart agriculture technologies have shown a 15-20% increase in
crop yields (Table 1). For example, Region B, which has a higher
investment in smart agriculture, has a significantly higher yield per
acre compared to Region A.

Cost Reduction: There is a notable reduction in operational
costs for farms using smart agriculture. The average cost per acre
has decreased by approximately 20% due to optimized resource use
and reduced wastage.

Income Increase: Farmer income has risen substantially in
areas where smart agriculture is prevalent. The average income
increase is around 50% for farmers adopting smart technologies.

Investment Impact: The initial investment in smart agriculture
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and income. However, the rate of return on investment varies by
region, influenced by factors such as infrastructure and farmer
training.

Challenges Identified

Initial Investment Barrier: The high initial cost of smart
agriculture technology remains a barrier for small-scale farmers, as
indicated by a lower adoption rate in these segments.

Digital Divide: There is a digital divide between younger,
more tech-savvy farmers and older generations, leading to uneven
adoption rates and benefits.

Training and Support: Lack of adequate training and
technical support post-adoption can limit the effectiveness of smart
agriculture technologies.
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Discussion

The results indicate that smart agriculture has the potential to
significantly boost the rural economy through increased productivity
and income. However, the benefits are not uniformly distributed,
highlighting the need for targeted interventions.

To maximize the benefits of smart agriculture, several
strategies are recommended:

Financial Incentives: Governments should consider offering
financial incentives, such as grants or low-interest loans, to help
small-scale farmers overcome the initial investment barrier.

Education and Training: There should be an emphasis on
education and training programs to bridge the digital divide and
ensure that all farmers, regardless of age or background, can
effectively use smart agriculture technologies.

Infrastructure Development: Investment in rural infrastructure,
particularly in internet connectivity, is crucial to support the data-
driven nature of smart agriculture.

Conclusion:

The empirical evidence supports the positive impact of smart
agriculture on the rural economy. While challenges exist, they can
be addressed through strategic interventions that promote inclusive
adoption and sustainable growth. Future research should focus
on long-term outcomes and the scalability of smart agriculture
initiatives.

8 Policy Recommendations and
Future Prospects

8.1 Policy Recommendations

Based on the empirical analysis and the current state of
smart agriculture, several policy recommendations can be made
to enhance its adoption and maximize its benefits for the rural
economy.

Incentivize Technology Adoption: Governments should
provide incentives such as tax rebates, subsidies, and low-
interest loans to encourage farmers to invest in smart agriculture
technologies, particularly for small and medium-sized farms that
may not have the capital to make the initial investment.

Strengthen Rural Infrastructure: Investment in rural broadband
and cellular networks is essential to ensure that all farmers,
regardless of location, have access to the internet, which is a
prerequisite for [oT applications.

Enhance Agricultural Education and Training: There should
be a focus on providing education and training programs that help
farmers understand and utilize smart agriculture technologies
effectively. This includes workshops, online courses, and hands-on
training sessions.

Support Research and Development: Policies should support
R&D in the field of agricultural technology to encourage innovation
and the development of new smart agriculture solutions that are
tailored to local conditions and needs.

Facilitate Public-Private Partnerships: Governments can play
a role in facilitating partnerships between public institutions and
private companies to share knowledge, resources, and expertise in
the development and deployment of smart agriculture technologies.

Ensure Data Privacy and Security: Clear regulations and
standards should be established to protect the privacy and security
of agricultural data, which is critical for building trust among
farmers and other stakeholders.
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Promote Sustainable Practices: Policies should encourage
the use of smart agriculture technologies in a way that promotes
sustainable farming practices, such as precision farming to
minimize environmental impact.

8.2 Smart Agriculture Development Trends

Looking ahead, several trends are expected to shape the future
of smart agriculture:

Increased Automation: We can expect a rise in the use of
automated machinery and robots in farming, which will further
increase efficiency and reduce labor requirements.

Integration of Al and Machine Learning: The application of
artificial intelligence (Al) and machine learning algorithms will
become more prevalent in data analysis, leading to more accurate
predictions and decision-making in agriculture.

Precision Livestock Farming: Similar to crop farming, [oT
technology will be increasingly used in livestock farming for
precise feeding, health monitoring, and waste management.

Blockchain for Traceability: The use of blockchain technology
for traceability in the agricultural supply chain will grow, enhancing
food safety and security.

Sustainable and Climate-Smart Agriculture: There will be
a greater focus on developing and adopting smart agriculture
solutions that are sustainable and resilient to climate change.

Agri-food Tech Startups: The rise of agri-food tech startups
will drive innovation in the sector, bringing new solutions to the
market.

Customized Farming Solutions: As technology advances, there
will be a shift towards more customized farming solutions that cater
to the specific needs of individual farms and crops.

8.3 Long-term Impact Prediction on the Rural Economy

The long-term impact of smart agriculture on the rural
economy is expected to be transformative:

Economic Growth: Smart agriculture has the potential to
stimulate economic growth in rural areas by increasing productivity,
creating new job opportunities, and attracting new investments.

Sustainable Development: By promoting sustainable farming
practices, smart agriculture can contribute to the long-term
sustainability of rural economies and the environment.

Rural Revitalization: The adoption of smart agriculture can
help revitalize rural communities by providing new economic
opportunities and making them more attractive to young people.

Income Inequality Reduction: By providing small-scale
farmers with access to smart agriculture technologies, the income
gap between large commercial farms and smallholders can be
reduced.

Food Security: Smart agriculture can enhance food security
by increasing agricultural productivity and efficiency, ensuring a
stable food supply even in the face of growing demand and climate
challenges.

Adaptation to Climate Change: The use of smart agriculture
technologies can help rural economies adapt to the impacts of
climate change by enabling more resilient and efficient farming
practices.

Global Competitiveness: Rural economies that successfully
adopt smart agriculture will be better positioned to compete in the
global agricultural market, benefiting from increased exports and
higher returns.

The integration of smart agriculture into rural economies has
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the potential to bring about significant positive change. With the offering valuable lessons for domestic development.
right policies, infrastructure, and support, smart agriculture can Future-Oriented: It outlines future trends and long-term
drive economic growth, sustainability, and resilience in rural areas. impacts, providing a forward-looking perspective on the role of
As technology continues to advance, it is crucial for policymakers, smart agriculture in rural economies.
agricultural stakeholders, and the rural communities themselves Despite these contributions, the study has some limitations:
to embrace these changes and work together to harness the full Generalizability: The findings may not be generalizable to all
potential of smart agriculture. rural economies due to regional differences in agricultural practices,

infrastructure, and government policies.
9 Conclusion Data Limitations: The empirical analysis was based on
available data, which might not fully capture the complexities and
9.1 Research Summary nuances of smart agriculture adoption and its impacts.

This study has provided a comprehensive analysis of the Technological Rapidity: The fast-paced nature of technological
impact of smart agriculture, underpinned by IoT technology, on change may render some aspects of the study less relevant over time.
the rural economy. It has explored the various applications of [oT
in enhancing agricultural productivity, reducing production costs,
and promoting sustainability. The research has also highlighted
the challenges faced in the adoption of these technologies, such as
financial constraints, technological acceptance, and the need for
education and training.

Through empirical analysis, the study has demonstrated that
smart agriculture can lead to significant gains in rural economies,
including increased yields, reduced operational costs, and
higher farmer incomes. However, the benefits are not uniformly
distributed, with larger farms and younger, tech-savvy farmers
being the primary beneficiaries.

9.3 Future Research Directions

Given the dynamic nature of smart agriculture and its evolving
impact on rural economies, there are several directions for future
research:

Longitudinal Studies: Conducting longitudinal studies to track
the long-term impact of smart agriculture on rural economies and
societies.

Technological Innovations: Examining the impact of emerging
technologies, such as Al and machine learning, on smart agriculture
and rural development.

Socio-Economic Impacts: Investigating the broader socio-
economic impacts of smart agriculture, including changes in rural

9.2 Research Contributions and Limitations demographics and social structures.

The contributions of this study are multifaceted: Adoption Factors: Identifying the specific factors that influence
Evidence-Based Insights: It provides empirical evidence on the the adoption of smart agriculture technologies among different
impact of smart agriculture on key economic indicators in rural areas. farmer demographics.
Policy Implications: The findings offer actionable insights for Climate Change Resilience: Assessing how smart agriculture
policymakers to develop strategies that can enhance the adoption can contribute to climate change resilience in rural areas.
and effectiveness of smart agriculture technologies. Cross-Disciplinary Approaches: Encouraging cross-
Comparative Analysis: The study includes a comparative disciplinary research that combines insights from agriculture,
analysis of international and domestic smart agriculture practices, economics, sociology, and technology studies.
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