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Abstract

Studying sustainable food systems, this study prioritizes social justice, economic viability, and
environmental health. Taking advantages of opportunities and eliminating barriers, agtech serves
as a catalyst for a sustainable future in food production. From the intersection of technology and
agriculture, it provides insights into potentially revolutionary prospects. Artificial intelligence, human
expertise, farming guidelines, algorithms, outsourced technology, and professional insights from
farmers will all be combined in the future integrated digital food economy. Such an economy includes
both the food and farming sectors, concentrating on particular regions and cases while utilizing the
rapidly developing technological advances in the agricultural field. To assist stakeholders in navigating
agricultural innovations, Co-Lab is creating tools like the Digital Innovation Navigation Assistant (DINA).
Additionally, they plan to establish a Learning Network to enhance their competencies. To optimize
drone technology's benefits for Indian agriculture, policy considerations are essential. The adoption of
technology, small-scale farming, marginalized communities, research, private sector participation, and
skill development programs should all be supported by government initiatives, subsidies, and regulatory
frameworks. Maps of global AgriFoodTech ecosystems, their significance in the transformation of the
food system, their impact on innovation, and their influence on public policy are the main topics of
research. This research investigates the deployment of unmanned aerial vehicle (UAV) technology
for agricultural production management, emphasizing its drawbacks and potential requirements for
practical implementation.
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I. Introduction

Agtech or agriculture technology is revolutionizing agriculture by integrating innovation, improving
food yields, resource efficiency, and creating a resilient, sustainable ecosystem, addressing global issues
U1, AgTech is transforming traditional farming practices with digital business strategies, advocating for
sustainable alternatives. Supply chain optimization and precision agriculture are key aspects of this
evolution, providing insights into the dynamic AgTech ecosystem [2l. Understanding the obstacles faced
by digital agricultural companies is crucial for their growth and development, as it can facilitate an
inclusive digital agriculture revolution by promoting innovation to a wider consumer base [31. Agricultural
production is boosted, resource management is enhanced, and decision-making is influenced by the real-
time weather, crop health, and soil conditions data that ICT offers farmers. To ensure widespread
acceptance and efficient use of ICT in agriculture, however, obstacles including inadequate computer
literacy and connection need to be resolved [*l. Food security, productivity, and efficiency in agricultural
production are all enhanced through digital agriculture, which makes utilization of data-driven
technology. Though it has the potential to strengthen food systems, a lesser emphasis has been put on its
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implications on soil preservation, biodiversity conservation, and public health Bl Conventional
agricultural structures are being revolutionized by farmers and businesses embracing new technologies
including sensor technologies, big data, mobile apps, hardware, and software. Global agri-food
corporations, industry partnerships, and entrepreneurial endeavors are driving this movement. However,
it remains uncertain whether a particular model will ultimately dominate large-scale agriculture [,
Proponents of precision agriculture utilize robotic machinery, big data analytics, and decision-support
software to increase agricultural yields while addressing issues with profit margins and the environment.
However, agronomic research indicates that the incorporation of digital infrastructure in farming
techniques is not new [71. The effect of agrifoodtech companies on the security and evolution of food
systems. There are four primary domains that need to be explored more in the future: how public policies
affect these ecosystems; how AgriFoodTech ecosystems are spreading globally; how they contribute to
the transformation of the food chain; and how they impact agricultural innovation 8. Figure 1 below
shows AgriFoodTech ecosystem.

2. Navigating the AgTech Landscape

Leveraging cutting-edge technology like Al, sensors, and genomics, agrifoodtech startups are essential
to the transformation of food systems. Comprehensive research on this topic is, nonetheless, lacking.
These emerging ecosystems should be the focus of research and policymaking since they provide
solutions to major worldwide issues like food security and sustainability, making them a transformational
component of agri-food innovation systems [°1. In the agricultural industry, digital technologies including
devices, internet platforms, satellite technology, data mining, artificial intelligence (Al), drones, robotics,
AR/VR, blockchain technology, mobile banking apps, surveillance devices, registering techniques,
chatbots, and social media liaisons are being adopted progressively [, In an attempt to improve
productivity and global food security, the Agtech industry is integrating cutting-edge technology like
IoT, Al, and automation with sustainable practices and digitalization ['']. IoT is transforming enterprises
through better data management, productivity, decision-making, and operational efficiency. Enterprises
require robust IT systems to effectively manage all company activities because of the growing volume
of data. As a result, companies require to establish suitable IoT architectures that meet the ever-evolving
demands of the rapidly expanding amount of data ['2]. An exhaustive evaluation of the legal framework
controlling the utilization of unmanned aerial vehicles (UAVs) in agricultural industries is necessary due
to the exponential rise in UAV application ['3l. Drones could enhance agricultural operations by offering
farmers access to real-time information on crop health, soil quality, and pest issues. This information
may assist them make better decisions and maximize yields. The drone industry is anticipated to grow
despite its youth mainly to new regulations and investments ['4. Due to their ability to target little crop
fields at lower altitudes, UAVs can greatly enhance agricultural production management. By providing
remote sensing of crop and field conditions, UAVs facilitate more precise site-specific farming operations.
To satisfy structural, operational, and functional requirements, incorporating current technology is
essential [1%], Figure 2 below shows how Drones can be implemented for smart AgTech. The application
of robotics has risen in popularity as a result of cheaper labor, more productivity, and safety concerns.
Agricultural robots could boost productivity, minimize environmental impact, promote safety, and make
farming operations smoother. They may additionally deliver excellent products ['6. With the
encouragement of collaboration amongst stakeholders including AgTech firms, governments, research
institutes, academic institutions, civil society groups, and farmer associations, the Co-Lab platform aims
to bridge the gaps in digital innovation. By minimizing isolation-related concerns, it fosters peer-to-peer
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Figure 2. Drones assisted smart AgTech

information exchange, experimentation, cooperation, and idea validation ['7]. Financialized narratives
that are employed to support and encourage the expanding agri-food technology industry are known as
agri-food imaginaries. Venture capitalists create an investment rush scenario by drawing parallels with
past gold and land rushes. They present investments as an essential moral investment to address
ecological challenges and neo-Malthusian concerns in food production [18],

3. Recommendations

After reviewing the literature available Policy and Regulation Navigating the AgTech, we propose
following recommendations.

Developments in technology, government policies, and farmer requirements will shape the future
of agricultural extension services across the globe, but the fundamental objective of these services
will always be in improving farmers' incomes, productivity, and standard of living.

For farmers to accomplish Agricultural 4.0, innovation must be incorporated for better supply
chain monitoring, decision-making, and communication. This highlights the significance of
progressive policies that take into account how digitalization will affect agriculture, governance,
retail, and consumption in the future.

For higher utility, security, and efficacy, drone technology breakthroughs should concentrate on
integrating cutting-edge technologies like automation, machine learning, and artificial intelligence.
For the testing and implementation of cutting-edge drone technology, policymakers should
support research, encourage collaborations between business and academia, and provide a
regulatory framework.

Although there is now a good legal framework in place for drone activity, emerging challenges
will require continuous surveillance and adaptation. By establishing an equilibrium amongst
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confidentiality, innovation, assurance, and the environment, drone technology may emerge as a
worldwide leader.

* A commitment to continuous innovation is essential for tackling ethical issues, complex global
agriculture, and regulatory frameworks. It encourages cooperation and advancement by
researchers, entrepreneurs, legislators, farmers, and consumers.

* Inaddition to exploring the creation of suitable rules and regulations, the researchers should focus
on the incorporation of cutting-edge technologies like blockchain, Al, and machine learning into
AgTech solutions.

* Legislators and entrepreneurs may avoid pursuing disruptive technologies indiscriminately by
learning about the advantages and disadvantages of AgriFoodTech start-ups. Analyses on these
startups can contribute to evidence-based policy, guaranteeing their best utilization for transforming
the food system.

* To ensure AgTech's accessibility and advantages for marginalized farmers, an investigation into
the socio-economic effects of AgTech adoption is recommended. Particular attention shall be paid
to employment, labor structures, and rural economies. Additionally, data privacy and security
concerns should be addressed.

Conclusion

Agri-food science, policy studies, behavioral psychology, transition and transformation science,
agricultural economics, sociology, innovation, management science, and trans-disciplinary collaboration
with AgriFoodTech startups are just a few of the disciplines from which the research can draw upon its
multidisciplinary theories and methodologies. Unmanned Aerial Vehicles (UAVs) have the potential to
gather data in real time concerning crops and land conditions. This integration minimizes threats to the
environment, improves sustainability, and promotes agricultural production's profitability. Efficient
UAV systems incorporate sensors, actuators, effectors, telemetry transmission, control systems, low-
altitude aerial vehicles, and additional components tailored especially for the agricultural environment.
Reduced water and pesticide usage, enhanced management of resources, and greater crop yields have all
resulted from the adoption of AgTech business models, including drones, IoT sensors, and precision
farming. Constraints including expensive installation costs, network problems, and privacy concerns
still exist. In exploring the effects of agtech on agriculture and sustainable food systems, this article
highlights the important innovations in technology that have revolutionized farming practices, boosting
productivity, efficiency, and sustainability while pointing to a more adaptable and resilient future.
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