P-1SSN: 2618-0723
E-ISSN: 2618-0731

NAAS Rating: 5.04
www.extensionjournal.com

€xten5ion(ﬂjoumal

International Journal of Agriculture Extension and Social Development
Volume 7; Issue 5; May 2024; Page No. 99-102

Received: 18-02-2024
Accepted: 29-03-2024

Indexed Journal
Peer Reviewed Journal

Farming in the digital age: Unleashing the power of farming as a service (FaaS)
Trishita Banik and 2Narendra VN
Dr. Rajendra Prasad Central Agricultural University, Samastipur, Bihar, India
2National Research Centre on Mithun (ICAR), Medziphema, Nagaland, India
DOI: https://doi.org/10.33545/26180723.2024.v7.i5b.601

Corresponding Author: Narendra VN

Abstract

Farming as a Service (FaaS) is a modern agricultural approach that uses advanced technologies such as the Internet of Things (loT), artificial
intelligence (Al), and precision farming to achieve optimal crop yields, enhance sustainability, and address global food security challenges.
Fundamental components of FaaS include precision agriculture, 10T integration, livestock monitoring, and supply chain optimization. These
components use technologies like satellite imagery, GPS, sensor networks, and blockchain to improve efficiency in agricultural supply
chains and promote sustainable farming practices. Satellite imagery and blockchain improve decision-making processes, while precision
agriculture and 10T integration enable real-time monitoring and management. FaaS offers many benefits, including heightened productivity,
increased resource efficiency, and equitable access to advanced farming technologies. It particularly benefits small-scale farmers who may
lack the financial means to invest in expensive equipment. However, FaaS adoption faces challenges such as initial investment barriers,
concerns about data security, the imperative for technological literacy, and the necessity for customized ICT strategies tailored to diverse
farming communities. Looking towards the future, FaaS will continue to evolve by incorporating technologies like blockchain for
transparent supply chains, 5G connectivity for real-time data transfer, and further integration of loT devices. This future trajectory is
expected to be supported by Decision Support Systems (DSS) and Information and Communication Technology (ICT), crucial in bridging
the digital divide and fostering sustainable agriculture practices. Ultimately, FaaS is positioned as a transformative force poised to bring
about efficiency, sustainability, and inclusivity in modern agriculture.
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1. Introduction

Farming as a Service (FaaS) is a concept similar to smart
farming, focusing on precision agriculture through data
collection and management for optimal growth
environments. FaaS technology is essential for farm cloud
services, offering pest management, growth management,
and resource management based on analysis from IloT
devices (Singh et al., 2022) ['61. Developing a cloud-based
precision agriculture management system aims to overcome
information imbalances, resolve price barriers, and establish
environmentally friendly practices and revenue models.
Traditional farming practices, such as agroforestry,
intercropping, crop rotation, cover cropping, and organic
composting, have been crucial for centuries, promoting
sustainable food production and environmental conservation
(Hua et al., 2023) 1. These practices enhance soil fertility,
sequester carbon, optimise resource use, maintain
biodiversity, and ensure sustainability (Bilotta et al., 2023)
Bl Despite facing challenges like slash-and-burn farming
and pesticide use, which have negative environmental
impacts, traditional agricultural knowledge persists and is
passed down, enhancing farming system resilience. Future
efforts should focus on innovative strategies to promote
sustainable agriculture, address the challenges of feeding a
growing population, and mitigate climate change
(Pechlivani et al., 2023) [,
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Farming as a Service (FaaS) is a concept from Agriculture
4.0, using digital technologies to optimise crop yields and
sustainability (Singh et al., 2022) 8, It relies on real-time
data from remote sensing and digital tools for decision-
making, enabling precision farming. FaaS integrates Al
algorithms and user-friendly interfaces for proactive pest
and nutrient management, offering new opportunities for
sustainable farming (Gebresenbet et al., 2023) [€],

Technological integration in modern agriculture, including
IoT, smart sensors,image processing, data analytics,
artificial intelligence, and machine learning, addresses
challenges like water scarcity and pests while improving
productivity (Bretas et al., 2023) €. These technologies
enable intelligent agriculture systems, aiding in crop
monitoring, animal production, food safety, and farm
management. ICT in agriculture facilitates data compilation
and knowledge exchange, while integrating robotics,
geospatial systems, and Al enhances production efficiency
and decision support (Aleluia et al., 2023) El This
integration enables on-demand production and distribution,
digitising rural industries, and transforming rural areas.
Motivations for farming as a service stem from economic
factors, environmental concerns, and addressing global food
security (Akudugu et al., 2023) 2. Farmers are driven by
cooperative  services  offering  opportunities  for
improvement, market guarantees, and agency rules.
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Adopting sustainable intensification practices offers
personal satisfaction, eco-diversity, and eco-efficiency.
Technology-enabled services enhance economic
sustainability, food security, and data-driven decision-
making (Menon et al., 2023) 1, The Chinese socialised
agricultural service system has notably boosted production
efficiency and met food needs (Myalo et al., 2023) [,
Overall, motivations for farming as a service emphasise
efficiency, cost-effectiveness, sustainability, and global food
security (Singh et al., 2022) 261,

As the global population continues to grow, innovative
strategies that blend traditional practices with modern
technological solutions are essential. The future of
sustainable agriculture lies in addressing the dual challenges
of feeding the world and mitigating climate change impacts.
Farming as a Service offers a promising pathway by
providing scalable, cost-effective solutions that emphasize
environmental care and resource management. This synergy
not only enhances agricultural productivity but also ensures
sustainability and resilience in food systems worldwide. The
objective of the current study is to critically examine the
following objective.

To critically examine the role and impact of farming as a
service in the context of digital agriculture.

Materials and Methods

The study relies primarily on secondary sources of data.
Data from secondary sources include journal articles, books,
reports, and research works.

The genesis of farming as a service (Faas)

Farming as a Service (FaaS) has emerged as a means to
ensure sustainability and improve productivity in
agriculture. FaaS combines technology-driven innovations
with best farming practices to enhance food security and
eliminate poverty and hunger (Singh et al., 2022) 61, |t
involves using relevant technology-enabled services to
enable data-driven decision-making by various stakeholders
such as farmers, agri-businesses, and agri-tech start-ups.
Smart Farming, a critical component of FaaS, utilizes
integrated technologies to increase feed and food
production, predict diseases, and monitor plant growth
cycles. Artificial intelligence (Al) and remote-sensing
technologies, including drones, are crucial in implementing
FaaS and improving agriculture efficiency. Using edge
computing and service offloading techniques further
optimizes the performance of real-time controls and overall
edge services in smart Farming (Myalo et al., 2023) 4, The
concept of FaaS also extends to the maintenance and repair
of agricultural machinery, aiming to improve efficiency and
reduce costs.

Critical components of FaaS

Farming as a Service (FaaS) encompasses various key
precision farming components. Satellite imagery provides
valuable information about crop health, soil moisture, and
vegetation indices, enabling farmers to monitor and manage
their fields more effectively. GPS technology allows for
precise positioning and mapping, facilitating accurate field
measurements and targeted application of inputs. Sensor
networks collect real-time data on soil moisture,
temperature, and other environmental factors, providing
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farmers with insights to optimize irrigation and nutrient
management (Ingle et al., 2023) 1. These components of
precision farming contribute to the digitization of
agriculture and enable farmers to make informed decisions
for sustainable and efficient farming practices (Tejaswi et
al., 2023) 181,

Precision agriculture

Precision agriculture is a management approach that uses
technology to optimize crop production and improve
efficiency. It involves the use of satellite and computer
technologies, the Internet of Things (loT), and wireless
sensor networks (WSN) to gather real-time information
about environmental aspects, crop development, soil quality,
and nutrient content. This information is analyzed using
predictive analytics to make informed decisions about
irrigation, pest management, fertilizer application, and crop
yield optimization (Ingle et al., 2023) I Precision
agriculture techniques include irrigation, crop monitoring,
crop protection, soil monitoring, and reduced labour costs.
The implementation of precision agriculture has shown
significant advancements, resulting in the development of
precision agriculture apps that allow farmers to monitor and
manage their crops remotely. Overall, precision agriculture
plays a crucial role in enhancing crop yields, cutting
expenses, and increasing productivity in the agricultural
industry.

lot integration

Technological integration in Farming Farming involves the
core technologies of 10T, Al, robotics, and data analytics.
These technologies are applied in various aspects of
Farming to enhance productivity and efficiency. For
example, in the agricultural field, 10T and Al are used for
intelligent Farming, where smart sensors with Al
capabilities offer sensor-based devices and equipment for
crop monitoring and management (Kumar et al., 2022) 2,
Data analytics is used to analyze and control water
consumption, temperature, humidity, and soil conditions to
improve plant growth. Additionally, the integration of IoT,
big data, and cloud computing plays a vital role in
agriculture by facilitating connectivity, availability of data,
and catering to various user needs (Bhanumurthy et al.,
2022) M. The integration of these technologies enables
resource optimization, decision-making support, and
awareness of crop, land, weather, and market conditions for
farmers.

Livestock monitoring and management

FAAS technologies, such as precision livestock farming
(PLF) and the Internet of Things (loT), are being applied to
livestock farming to improve monitoring and management.
PLF techniques, including machine learning, remote
sensing, and precision agriculture technologies, automate
data collection and support on-farm decision-making. 10T-
based systems using sensors and devices collect data on
environmental conditions, animal behaviour, and crop
health, then process and transmit to a cloud-based platform
for analysis (Castagnolo et al., 2023) 71, These technologies
offer benefits such as improved animal welfare, early
detection of health issues, increased productivity, and
reduced costs. However, there are challenges to
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implementing FAAS in livestock management, including
the need for reliable reference data, variability in datasets,
battery life of devices, and computational costs.
Overcoming these challenges requires collaboration
between farmers and researchers, software development,
and further research and development.

Supply chain optimization

Farming as a Service (FaaS) is a concept that contributes to
improving efficiency in agricultural supply chains. Using
digital marketplaces, FaaS connects farmers with
consumers, creating a direct and efficient channel for the
exchange of agricultural products. For example, Tudouec, a
potato e-commerce platform in Inner Mongolia, China, is a
multi-functional platform that enhances supply chain
capabilities by interacting information flow with capital and
material flows (Huang and Lian (2024)) 9. Additionally,
blockchain technology in supply chain management (SCM)
can optimize and reconfigure the agricultural supply chain.
Blockchain-based digital twin solutions can promote the
digitization and intelligence of SCM, resulting in time and
energy savings. These advancements in supply chain
optimization, such as FaaS and blockchain-based solutions,
enable better coordination between farmers and service
providers, leading to improved efficiency in agricultural
supply chains.

Benefits of farming as a service (FAAS) (Abdullah et al.,

2023) M,

= It enables farmers to optimize their processes, leading
to increased productivity. Precision farming and
automation reduce resource wastage and human errors,
allowing for more efficient use of land, water, and
inputs.

= FaaS promotes sustainable farming practices by
emphasizing resource efficiency and environmental
conservation.

= Intelligent irrigation systems can significantly reduce
water usage, while predictive analytics help minimize
the use of pesticides and fertilizers.

= [FaaS has the potential to democratize access to
advanced farming technologies.

=  Small and medium-sized farmers who may not have
the financial means to invest in expensive equipment
can benefit from FaaS on a subscription or pay-per-use
basis, making technology more accessible.

Challenges in the adoption of FaaS

Adopting Farming as a Service (FaaS) in agriculture faces

several challenges and considerations.

e The initial investment required for implementing
advanced technologies can be a barrier for some
farmers, and financial incentives and support from
governments and private stakeholders are needed to
encourage adoption (Menon et al., 2023) 131,

e Data collection and utilization in FaaS raises concerns
about data security and privacy, highlighting the need
for robust cyber security measures and ethical
guidelines to protect sensitive agricultural information
(Kumar et al., 2022) 2,

e Technological literacy is crucial for the success of
FaaS, and initiatives for training and education are
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necessary to ensure that farmers can effectively use and
{n?intain advanced technologies (Talero et al., 2023)
17

e Additionally, interoperability, diversity in farming
practices, and farmer capacitation are challenges to
adopting Smart Farming solutions, which require
customized ICT adoption strategies for different types
of farmers.

The future of FaaS

Farming as a Service (FaaS) is a transformative approach in
agriculture that aims to enhance efficiency, sustainability,
and accessibility. With technological advancements, FaaS is
expected to evolve further by incorporating innovations
such as blockchain for transparent supply chains, 5G
connectivity for real-time data transfer, and Internet of
Things (10T) device integration. Decision Support Systems
(DSS) play a critical role in collecting and analyzing data
for FaaS, utilizing real-time data from various digital and
space-based technologies. These DSSs incorporate artificial
intelligence algorithms and user-friendly interfaces to
enable timely interventions and well-informed decision-
making processes. (Pechlivani et al., 2023) 131 Information
and communication technology (ICT) can also bridge the
digital divide faced by smallholder farmers, promoting
sustainable agriculture and supporting their adoption of
agricultural socialized services. Agricultural social networks
(ASNS) are also crucial in digitalizing the agricultural value
chain, enabling an inclusive digital economy and
contributing to sustainability.

Conclusion

Farming as a Service (FaaS) is a potent force in
revolutionising agriculture through loT, Al, and precision
farming. It promises enhanced crop vyields, sustainability,
and food security. FaaS integrates precision agriculture, 10T,
livestock monitoring, and supply chain optimisation,
leveraging technologies like satellite imagery and
blockchain. Despite challenges such as initial investments
and data security, FaaS offers increased productivity and
accessibility to  advanced  technologies. Future
enhancements include blockchain transparency, and loT
integration, aided by decision support systems and ICT for
sustainable agriculture.
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