Impact Report on Smart Farming at Sanand,
Gujarat (India)
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1. Background

There are 500 million small-hold farms that produce one-third of the food we consume and
employ about two billion people globally. They are the first to be impacted by climate change.
For small-hold farmers, the environmental impact is directly connected to the economical
compact. Climate change and water stress, coupled with increased fossil-fuel dependencies and
energy cost of food production is making small-hold farming unsustainable.

2. State of small hold farming in India: The need for regenerative
agriculture

Agriculture is pivotal in India, contributing 14.9% to the gross value added in FY 2017/18, with
crops alone contributing 8.7% (Ministry of Finance, 2019a). In 2018, the sector employed 43% of
the total workforce (World Bank, n.d.a).

Most minor irrigation schemes in FY 2014/15 (63%) used inefficient flood irrigation methods,
resulting in water wastage, and decreased crop quality and quantity (Government of India, 2017).
Flood irrigation's water efficiency is only 60%. Precision irrigation, with 90-95% efficiency, offers a
solution. Replacing 21 million electric pumps and 8.8 million diesel pumps with solar alternatives
could fulfill 38% of India's renewable energy capacity target (Garg, 2019). Transitioning to
regenerative farming, emphasizing water efficiency and renewable energy is imperative for
sustainable agriculture in India.

3. Hand in Hand at Sanand (Gujarat):

Hand in Hand initiated a projectin
the Sanand block of Gujarat, where
the current methods of irrigation used
by the small-hold farmers
predominantly depend on either
diesel-powered water pumps or
pumps that rely on an erratic
electricity supply. While canal water is
accessible, it's not available
consistently throughout the vyear,
restricting farmers to cultivating only
two crops annually.

In response to this challenge,
Hand in Hand has undertaken significant initiatives to implement artificial farm pond structures
designed for rainwater harvesting. As a natural extension to the existing farm pond structure
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program, the next step was to reduce water use for agriculture and adopt technologies and
techniques to help the farmers to increase their harvest. For this, Hand-in-Hand integrated
Spowdi’s solar-powered Smart Farming technology. Spowdi's solar-based precision irrigation
technology is compatible with existing pond structures. The technology allows for precise water
distribution directly to the plant roots, optimizing water usage and reducing overall water
consumption by up to 80%. By combining rainwater harvesting with solar-powered drip irrigation,
farmers can potentially increase the number of harvests and amount of crop per harvest and
achieve more consistent and sustainable irrigation practices, thereby enhancing agricultural
productivity and building resilience in farming.

4. Smart Farming Technology for Small Scale Farmer

Spowdi’s Smart Farming Solution is an innovative green technology designed to provide small-scale
farmers with access to advanced agricultural technology. These farmers, who are often left out of
technological advancements, are responsible for 30% of the world's food production. HIH has
partnered with the innovative green tech provider Spowdi to offer solar-powered irrigation
facilities to these small-scale farmers.

4.1 About Spowdi’s Mobile Pro MKII

Spowdi’s mission to enable millions of small-hold farmers to be self-sufficient and profitable with
increased crop yields, by using significantly less water and the sun as the only power source aligned
HIH’s goal of creating sustainable agricultural ecosystem. This is to make food production
sustainable while reducing dependencies on fossil fuel. Patented Spowdi Mobile Pro solution is the
world’s most energy-efficient water distribution system for small-hold farming. It is proven to
generate higher crop yield using a fraction of the water and lower operating costs compared with
fossil fuel pumps. The Mobile Pro MKIl is validated as the only solar-powered, green energy system
in the world which has the capacity to generate the right pressure and water volume to drip-
irrigate one acre of land using just a small 150-watt solar panel.

The precision irrigation and smart farming concept is designed to enable small hold farmers to
move away from fossil fuel and grid power dependencies and at the same time increase their
produce/income significantly using a fraction of the water compared to traditional methods.
Validations & Certifications. The Mobile Pro MKII is validated by researchers and government
bodies including the Indian National Institute of Solar Energy (“NISE”) and by Indira Gandhi
Agriculture University in India. The module comes with CE certification and is designed to
withstand extreme conditions. With an IP65 rating, it can endure harsh weather, sandy water,
muddy water, and water jets.

4|Page




v No moving parts

v Survives dirty water, not even mud
and gravel will effect on the system

v" Doesn't break down if goes dry

v Comes with a three-year warranty
program

Flexible & Easy to Use

v Easily hand carried and installed

Low weight (only 15 kg) by one person

Doesn't need any fixed

. v - .
installation Set up In just minutes

Enables the owner to lend/rent
it out

v No special skill or tools required
to maintain the system

Lowering the financing risks
since it's easy to collect

4.2 Efficient Irrigation Techniques for Enhanced Crop Growth and Management

Uniform water distribution: The system ensures consistent water distribution across the
entire farmland. Unlike traditional methods where farmers or technicians manually punch
holes in the emitters, this system utilizes hydrodynamically designed emitters with a
Cascade teeth structure. These emitters create a double flow regime comprising a central
curving flow and turbulent cyclone, ensuring efficient water distribution. Additionally,
precision laser-drilled outlets guarantee uniform and clear openings, further enhancing the
uniformity of water distribution.

Weed control management: By planting crops alongside drip emitters, water is delivered
directly to the roots, depriving weeds of the moisture they need to thrive. This targeted
water delivery not only promotes healthier plant growth but also suppresses weed growth,
reducing the need for manual weeding or chemical herbicides. As a result, crops can grow
more vigorously and without competition from unwanted vegetation, leading to higher
yields and better overall farm productivity.

Pressure maintenance: The Spowdi mobile pro MKIl operates with a back pressure system,
ensuring that the necessary pressure is maintained for optimal performance of the drip
emitters throughout the entire farmland. Consistent pressure is crucial for ensuring
uniform water distribution from the beginning to the end of the irrigation system. By
regulating pressure, the system prevents issues such as uneven water flow or emitter
clogging, thus maximizing water efficiency and ensuring that each plant receives the
required amount of water for healthy growth.

5. Smart Farming Project Initiative

5.1 Project Overview

Hand in Hand successfully delivered a transformative project using smart farming technology in
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Sanand Block, Gujarat, focused on enhancing agricultural practices for small-scale farmers. The
initiative involved the installation of 10 solar-powered irrigation systems, strategically designed to
benefit farmers cultivating a diverse range of crops.

5.2 Beneficiary Finalization Process

The Hand in Hand Gujarat team, in coordination with smart farming provider - Spowdi, undertook
a comprehensive assessment to identify eligible farmers for the pilot phase. The finalization
process considered crucial factors like farm size and the availability of water resources, ensuring
that those selected would derive maximum benefit from the solar-powered irrigation systems.

5.3 Installation Details
The solar-powered irrigation systems were installed to cater to the specific needs of farmers with
varying crop patterns, including fruits such as guava and lemon, along with traditional crops like
cotton and castor. Additionally, Spowdi's mobile application was integrated, enabling real-time
tracking of beneficiaries and their associated land. The appllcatlon also facilitated the regular
: g capture of feedback on the
installed systems.
Under the dedicated supervision
of Mr. Manikandan and his fellow
team members from Hand in
Hand, along with the team from
Spowdi, the implementation
. process was meticulously carried
; out to ensure a smooth and
| successful execution. Their
expertise and coordination played
| a crucial role in the project's
- overall success.
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5.4 Tracking impact through the Spowdi mobile application
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Spowdi's "Smart-Farming" mobile app tracked the system performance through an
interactive dashboard. This is to ensure quality assurance by meticulously monitoring system
installations, capturing vital details such as the recipient farmer, the responsible field agent, and
the date of installation.
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The app also serves as a tool for collecting and storing farmer/user feedback, particularly 90
days post-installation. This feedback mechanism aids field agents in continuously improving its
products and services, ensuring a high level of customer satisfaction.

5.5 Meeting Sustainable Development Goals

Adopting innovative technology enables the farmer to optimize crop management, leading to
increased food production per unit of land. By harnessing renewable energy sources such as solar
power, installed systems significantly reduce carbon emissions associated with farming
operations, contributing to environmental sustainability. Additionally, precision irrigation and
real-time monitoring ensure efficient water usage, conserving up to 80% of water typically used in
food production. Automation and optimized growth conditions further expedite the time from
planting to harvest, enhancing overall productivity.

Moreover, by reducing the time spent in for manual labor through precision irrigation, ot only
improves productivity but also enhance working conditions for agricultural workers. This, in turn,
leads to improved livelihoods for farmers, as higher yields and reduced manual labor translate into
increased incomes and better quality of life. Furthermore, smart farming systems create
entrepreneurship opportunities in the agriculture sector by providing access to advanced
technologies and data-driven insights, enabling aspiring farmers to start ventures and drive
innovation, thus fostering economic growth and rural development.
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6. Case study 1: Karamshi Bhai

Flood Irrigation Smart Farming

In flood irrigation method the density and growth of castor plants is much less than Smart Farming method
even when castor plant in both flood irrigation and Smart Farming areas were sown at same time only.

Data Comparison Flood Irrigation Smart Farming Net Result
Land size 500 sg.m 500 sq. m
Crop Castor
Number of days from sowing 120 Days 90 Days 30 days saved
to harvest
Crop Yield in kgs 300 kgs 450 kgs 150 Kgs increase
Earning from harvest 16,500 24,750 -
Cost of Production 35,500 34,050 -
Net earnings 11,000 20,700 88.18% increase

Karamshi Bhai, a resident of Zamp Village in Sanand Taluk, is a small-scale farmer managing a
total land area of 2 acres. Employing traditional flooding methods for irrigation has yielded an
average crop production and income. Castor cultivation has been a focus, with a typical production
cycle spanning 120 days and yielding approximately 300 kg per 500 square meters.

The total income generated from flood irrigation he earned 16,500 INR, with an investment
of approximately 5,500 INR (20% spent on electricity consumption), resulting in a profit of 11,000
INR. However, challenges persisted, notably in the form of high water usage due to flood irrigation
practices, with pump operation extending beyond 3 hours for the total land area. Additionally,
intermittent power cuts exacerbated operational hurdles. These factors warranted consideration
for optimizing farming practices to enhance efficiency and mitigate resource constraints.

Karamshi Bhai mentions “Sowing for flood irrigation and smart farming areas were carried out
at the same time. Following the implementation of smart farming facilitated by Hand in Hand India,
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significant improvements have been observed in the cultivation of castor on my farm. The growing
period has been notably reduced from 120 days to 90 days, resulting in enhanced efficiency”. It
has been observed that the yield of the crop has substantially increased to approximately 450 kg,
marking a significant improvement of over 150 kg compared to traditional farming methods. This
increased productivity has translated into a higher income, with earnings reaching 24,750 INR.
Consequently, the total profit generated stands at 20,700 INR. Notably, the adoption of solar-
powered water extraction methods has eliminated dependencies on electricity, consequently
reducing operational costs.

The Water usage through smart farming- drip irrigation was carried out just for 1 hr per day
compared with continuous multiple hours of flooding mechanism. Furthermore, Karamshi Bhai
mentions that the plant height and the size of castor balls have exhibited notable improvements
compared to those under traditional irrigation practices. Encouraged by these positive outcomes,
he says, “l am enthusiastic about further integrating smart farming techniques into my agricultural
practices. | extend my heartfelt gratitude to all the team members of Hand in Hand India and the
Spowdi initiative for their invaluable support and guidance.”

7. Case study 2: Pratab Bhai

Smart Farming

The radish crop is bigger,
and greener compared to
the crop using the flood
irrigation method.

Flood Irrigation

The radish is thinner, and
shorter compared to the
smart farming method.

Data Comparison Flood Irrigation Smart Farming Net Result
Land size 500 sg.m 500 sg. m
Crop Radish
Number of days from sowing to harvest 45 Days 25 Days 20 days saved
Crop Yield in kgs 200 kgs 300 kgs 100 Kg increase
Earning from harvest X3,000 4,500 -
Cost of Production 1,000 1,000 -
Net earnings 2,000 X3,500 75% increase
Potential Earning (45 days) 2,000 %6,300 215 % increase
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Residing at Zamp Village within Sanand Taluk, Partab Bhai diligently tends to his small-scale
farm spanning 1.5 acres. Employing age-old farming techniques like flood and channel irrigation,
he has sustained average crop yields and income. His focus has been radish cultivation, a cycle
stretching over 45 days, yielding approximately 200 kg per 500 square meters, resulting in a
modest income of 3,000 INR and a profit of 2,000 INR.

However, challenges persist, particularly with water consumption and prolonged pump
operation during flood irrigation, demanding substantial time and effort. Thus, the necessity for
exploring alternative, more efficient farming methods became evident.

Embracing Smart Farming with the help of Hand in Hand India has revolutionized radish
cultivation on Partab Bhai's farm. The growth period has been trimmed down to just 25 days,
marking a remarkable leap in efficiency. Not only have the radishes grown larger, enhancing their
market value, but the yields have also surged to approximately 300 kg, surpassing traditional
methods by over 100 kg. Consequently, the income generated increased by 75%.

If the smart farming period is further extended for 45 days, then compared to flood irrigation
method, two harvests can be taken out compared to just one harvest with flooding mechanism,
resulting in a 215% increase in potential earning for farmer like Pratab Bhai.

Furthermore, by adopting solar-powered water extraction, the farm has bid farewell to
electricity costs while drastically reducing irrigation time to just one hour. This newfound efficiency
not only optimizes Partab Bhai's time but also allows for diversification into other agricultural or
non-agricultural pursuits.
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8. Case study 3: Shamji Bhai

Flood Irrigation ‘ Smart Farming

In flood irrigation method the growth and height of Castor plant is only till shoulder level of Shamji Bhai.
Whereas in Smart Farming, Castor plant growth is much dense and above height of Shamji Bhai. Plants in
both flood irrigation and Smart Farming were sown at the same time.

Data Comparison Flood Irrigation Smart Farming Net Result
Land size 500 sg.m 500 sg. m
Crop Castor
Number of days from sowing 120 Days 100 Days 20 days saved
to harvest
Crop Yield in kgs 210 kgs 300 kgs 90 Kgs increase
Earning from harvest 11,550 16,500 -
Cost of Production 35,400 4,500 -
Net earnings 6,100 X12,000 96.72% increase

In the heart of Zamp Village within Sanand Taluk resides Shamji Bhai, a diligent small-scale
farmer overseeing his modest one-acre plot. Embracing old farming methods, Shamji would flood
irrigate his castor crop.

Despite his dedication, the conventional methods have yielded only moderate crop yields
and income. The cycle of castor cultivation spans over 120 days, culminating in an average yield of
210 kg per 500 square meters, translating to a meager profit margin of 6,100 INR after accounting
for investments totaling 5,400 INR. The excessive consumption of water and extended pump
operation exceeding two hours per acre during flood irrigation. These challenges underscored the
critical imperative to explore inventive farming techniques that ensure optimal resource utilization
and enhance overall productivity.

Through the adoption of Smart Farming technology, Shamji Bhai’s cultivation period for
castor has reducedtol00 days, marking a significant leap in efficiency. There has also been a
substantial increase in castor yield, now reaching approximately 300 kg, surpassing flood irrigation
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method by an impressive 90 kg. This surge in productivity has resulted in a significant revenue boost,
totaling 16,500 INR, with a profit of 12,000 INR.

Additionally, the implementation of Smart Farming techniques has streamlined irrigation processes,
requiring only an hour's time investment. A noteworthy advantage of Smart Farming is its ability to
facilitate two castor pickings, as plants retain castor balls post-initial harvest, thus strengthening the
crop's economic viability. Encouraged by these promising outcomes, Shamji Bhai is eager to expand
Smart Farming technology in the rest of his farm.

9. Case study 4: Labhuben

Data Comparison Traditional Farming | Smart Farming Net Result
Land size 500 sg.m 500 sg. m
Crop Castor
Number of days from sowing 150 Days 90 Days 60 days saved
to harvest
Crop Yield in kgs 200 kgs 300 kgs 100 Kgs increase
Earning from harvest X11,000 16,500 -
Cost of Production 5,400 4,500 -
Net earnings 5,600 X12,000 114.28% increase

Labhu Ben, a resident of Zamp Village in Sanand Taluk, manages a small-hold farm of 2 acres.
Her livelihood primarily depends on farming, where she employs methods like flood irrigation and
channel irrigation to nurture her crops. Among her focus is castor cultivation, a process that
demands meticulous care and attention.

However, Labhu Ben faces significant challenges. The traditional irrigation methods required
large amounts of water, placing a strain on local water resources. Moreover, the operation of her
irrigation pumps stretches over three hours during flood irrigation, increasing her water usage and
electricity consumption. Intermittent power outages exacerbate these difficulties, disrupting her
farming schedule.

In her farming routine, Labhu Ben typically dedicates 120 days to nurture the castor plants,
carefully tending to each one to ensure a healthy yield. From every 500 square meters of her land,
she reaps an average of 200 kilograms of castor seeds. This harvest translates to an income of
approximately 11,000 INR after deducting her initial investment of around 5,400 INR, leaving her
with a profit margin of 5,600 INR.

In a bid to address these challenges and improve her farming practices, Labhu Ben embraced the
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concept of Smart Farming with the support of Hand in Hand. Labhu Ben managed to significantly
reduce the harvesting period of her castor plants from 150 days to just 90 days. This expedited
growth has not only saved her time but also allows her to harvest a greater quantity of castor
seeds, yielding approximately 300 kilograms per 500 square meters of land.

The enhanced productivity has translated to a substantial increase in her income, with her
earnings from castor cultivation reaching 16,500 INR. With expenses factored in, Labhu Ben
recorded an impressive profit of 12,000 INR. Notably, the adoption of solar-powered water
distribution has eliminated her dependencies on electricity, reducing operational costs.

By the success of her efforts in castor cultivation, Labhu Ben eagerly is exploring new
opportunities for growth. She now sets her sights on cultivating Brinjal vegetables with smart
farming method.

10.Conclusion

The implementation of Smart Farming practices in the Sanand Block of Gujarat has yielded
remarkable success, revolutionizing irrigation methods. Not only has there been a substantial
increase in crop productivity and net earnings for farmers, but the reliance on fossil fuels or
electricity-intensive water pumps has also been diminished. Through the adoption of precision
irrigation techniques, water consumption has been slashed by up to 80%, marking a significant stride
towards sustainable resource management. Moreover, the implementation of systems has
eliminated the need for manual labor in ensuring timely and efficient water distribution across farms,
further streamlining agricultural operations.

Building upon the initial success in Sanand, the Smart Farming concept is poised for
widespread adoption and scalability across diverse regions benefiting small scale farmers.
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