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Abstract

Opver half of India's workforce is employed in agriculture, which continues to be the country's lifeblood and the cornerstone
of the rural economy(Ministry of Agriculture & Farmers Welfare, 2024). However, since the Green Revolution,
conventional farming practices have predominated. These practices, which mostly rely on chemical fertilizers, hazardous
pesticides, and massive water extraction, have severely harmed the environment and caused great hardship for people. This
comprehensive study examines the pressing shift to sustainable agriculture, emphasizing the direct empowerment of
smallholder farmers and landless agricultural laborers through environmentally friendly methods such as organic farming,
natural farming, precision irrigation, and agroforestry. This study emphasizes the serious occupational health risks of
chemical farming, including fatal pesticide poisoning, by closely investigating the day-to-day realities of the informal
workforce(World Health Organization, 2009). Through a thorough examination of economic data, the study demonstrates
that although sustainable farming may mitially produce slightly fewer crops, the farmer's overall earnings are actually
mcreased due to the significant decrease in the cost of purchasing pesticides(Reddy et al., 2022). Furthermore, the paper
deeply mvestigates the often-invisible role of women in agriculture, showcasing how specialized training and new local farmer
groups, known as Farmer Producer Organizations (FPOs), are turning poor, marginalized workers into successful global
exporters (FPO India, 2024). Through an analysis of contemporary government efforts like as the Digital Agriculture
Mission, PM-KUSUM, and the new Code on Social Security, this study offers a thorough and comprehensible road map
for mending the nation's food supply as well as the globe.
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Introduction

One needs look well beyond the busy corporate buildings and tech clusters of India's main cities to fully understand the
scope and significance of the country's economy. The country's vast and complex rural farmlands are its genuine heartbeat.
In India, agriculture is more than simply a business; for the great majority of its people, it 1s a way of life and their main
source of income. Approximately 54.6% of the nation's workforce works in agriculture and related fields, accounting for
approximately 18% of India's Gross Value, according to latest government figures(Ministry of Agriculture & Farmers
Welfare, 2024). The scale of this operation is staggering. Out of India's total geographical area of over 306 million
hectares, a massive 59 percent is designated as agricultural land (Ministry of Agriculture & Farmers Welfare, 2024).

Yet, the people who work this land are currently facing an unprecedented crisis. Decades ago, during the mid-twentieth
century, the "Green Revolution" was introduced to save the country from severe food shortages. It was highly successful
in producing massive amounts of wheat and rice. However, "conventional farming"—a method that necessitates the
constant pumping of subterranean water, extremely deadly bug sprays (pesticides), and enormous quantities of synthetic
chemical fertilizers—was necessary for this accomplishment(Council on Energy, 2021). This unnatural method has
seriously harmed the ecology over time. Important groundwater levels have fallen to dangerously low levels, local fauna
and beneficial insects have perished, and the rich topsoil has lost its natural nutrients(Council on Energy, 2021).

More significantly, the people ensnared in this system are suffering greatly. India has a predominantly "mformal"
agricultural labor force. This indicates that millions of individuals are employed as small landowners, tenant farmers, or
daily wage workers without formal employment contracts, health insurance, or safety nets. They work backbreakingly in
risky environments, handle toxic chemicals without wearing protective gear, and make extremely erratic wages that keep
them in poverty. These disadvantaged workers face financial collapse and crippling debt when a crop fails due to inclement
weather or when the cost of chemical fertilizers soars.

This turning point has led to a significant and promising change in India: the transition to sustainable agriculture (Council
on Energy, 2021). Sustainable agriculture means stepping back from factory-made chemicals and returning to methods
that work in harmony with nature (Council on Energy, 2021). This comprises agroforestry (growing trees next to crops),
precision farming (using smart technology to save water), and organic farming (using natural compost instead of artificial
fertilizers).

This shift is a significant human rights movement rather than only an environmental campaign to rescue rivers and trees.
Sustainable farming makes the world a safer, healthier, and more stable place for the poorest workers by repairing the
soil, cutting down on water waste, and eliminating all costly, hazardous pesticides(Reddy et al., 2022). This paper will
deeply explore exactly how returning to nature i1s empowering India's farmers, protecting its laborers, uplifting its women,
and reshaping the future of rural communities.

Problem Statement

The core problem facing Indian agriculture today 1s that the conventional, chemical-dependent farming system has
become a trap that harms both the earth and the people working it. The great majority of farmers in the agricultural sector
are small and marginal farmers, who are ensnared in a debt cycle. They are compelled to purchase larger and more costly
amounts of synthetic fertilizers and pesticides each year in order to raise the same amount of food since their soil has
been deteriorated by years of chemical use. They take out high-interest loans to pay for these substances. They are unable
to repay the loans if a drought or flood ruins their harvest, which causes generational poverty and extreme psychological
suffering.

At the same time, a daily, perhaps fatal health catastrophe confronts the landless agricultural workers who physically apply
these poisonous pesticides. They frequently come into contact with extremely dangerous materials without any protective
gear(Kesavachandran et al., 2009). This exposure leads to chronic diseases, severe nerve damage, and even death (WHO,
2009;(Kesavachandran et al., 2009). When these informal workers inevitably fall ill, they lack the social security and health
isurance required to pay their medical bills, driving their families further into destitution. Therefore, the current farming
system 1s economically unsustainable, environmentally destructive, and physically dangerous, necessitating an immediate
shift to safer, greener practices.

Literature Review

To build a roadmap for a better future, it is vital to review what agricultural scientists, economists, and public health
experts have already discovered about the farming crisis and the potential of sustainable solutions.

The Vulnerability of the Informal Worker

The reality for most agricultural workers in India is that they are "informal" or "unorganized." Studies in legal and social
science journals highlight that agricultural laborers are the most socially and economically deprived section of rural society
(Sheikh & Chavan, 2023). They suffer from prolonged underdevelopment, lack of land ownership, severe under-
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nutrition, and a total absence of modern job security (Sheikh & Chavan, 2023). Global labor studies have shown that
standard social security arrangements, such as employer-matched pensions or paid sick leave, entirely fail to safeguard
these workers because they lack a formal "boss" or a corporate human resources department.

The Deadly Toll of Chemical Pesticides

Conventional farming is frightening, according to medical and environmental research. Despite using only 209% of the
world's agrochemicals, developing nations are responsible for an astounding 99% of all pesticide poisoning deaths,
according to the World Health Organization and associated health research(World Health Organization, 2009). Globally,
pesticide poisoning causes up to 300,000 deaths annually, with hundreds of thousands more suffering from severe chronic
illnesses (Kesavachandran et al., 2009).

Researchers have shown that field workers who manually spray these chemicals in India experience high rates of severe
abdomen pain, persistent coughing, and peripheral sensory neuropathy (a crippling nerve ache that makes walking
difficult). Additionally, long-term exposure to these agricultural pollutants has been connected in longitudinal studies to
serious brain conditions like Parkinson's and Alzheimer's(Jain, 2023).

The Economics of Sustainable Farming

Economists have examined the financial implications of adopting environmentally friendly practices. Researchers have
discovered that farmers can greatly increase their economic welfare by using natural methods and diversifying their
crops(Priyadarshini & Abhilash, 2020). While a farmer may gather slightly less food during the first few years of organic
farming, other significant studies assessing "blended sustainability" contend that the enormous savings from not having to
purchase chemical fertilizers creates a financial cushion(Mockshell & Kamanda, 2018). This often results in the farmer
keeping more of the money they earn, making their overall livelihood more secure (Reddy et al., 2022).

Research Gap

There are significant gaps in our existing understanding, despite the fact that there is a wealth of study on the
environmental advantages of organic farming and very different information on the poverty of rural laborers.

First, the majority of research on sustainable farming focuses exclusively on small, remote areas of land. Research
demonstrating the long-term effects of sustainable farming on entire regions, landscapes, or larger rural economies is
conspicuously lacking(Council on Energy, 2021). Second, there is a dearth of actual empirical studies that compare the
long-term health benefits of workers who transition from chemical farming to organic farming(Council on Energy, 2021).

Above all, there 1s a significant "gender gap" in the research. Few studies specifically examine how transitioning to
sustainable farming affects women's daily workloads, their independent incomes, and their general empowerment, despite
the fact that women in India perform over 70% of all agricultural labor. Lastly, there is a gap in our knowledge of how
nature and policy might cooperate since existing research frequently fails to make the connection between farming
practices and expansive new government assistance programs.

Research Objectives

To address these missing pieces and make the goals of this massive study perfectly clear, the objectives have been
simplified mto four straightforward goals:

1. To find out exactly how shifting to natural and organic farming changes the daily lives, safety, and health of poor
farm workers and laborers.

2. To deeply analyze the money side of farming specifically, to see if the money saved by not buying chemicals
truly makes up for any temporary drops in crop harvests.

3. Tolook closely at how women, who do most of the farming work, are using sustainable methods and teamwork
to become independent, successful business leaders.

4. To understand how new technologies (like smartphones and drones), farmer groups (FPOs), and big
government programs are actively helping farmers survive and thrive during this green transition.

Research Methodology

The foundation of this extensive investigation 1s a careful examination and evaluation of secondary data. Information was
painstakingly collected from a wide range of reliable sources, including peer-reviewed academic journals, public health
databases, medical longitudinal studies, and official government reports (such as data from the Ministry of Agriculture &
Farmers Welfare, NITI Aayog, and the Ministry of Labour), in order to present a comprehensive and accurate picture.

This study examines data using "Difference-in-Difference" (DiD)) economic models in order to explicitly address the
financial issues of organic farming(Reddy et al., 2022). To put it simply, a DiD model is a statistical method for comparing
two distinct groups across time to determine the reason for a change. Between 2014 and 2017, researchers examined a
group of farmers who converted to organic farming (the treatment group) and contrasted them with their neighbours who
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continued to use chemicals (the control group)(Reddy et al., 2022). We obtain a very realistic and accurate image of the
genuine financial reality of becoming green by examining the variations in their expenses, crop yields, and final earnings.

Findings and Discussion
The Human Cost: Health, Hazards, and the Need for Healing

To truly understand why sustainable agriculture 1s so deeply empowering, one must first understand the sheer physical
danger of the current system. Agricultural workers in India carry out some of the most hazardous and physically taxing
jobs 1n the country's economy(Kesavachandran et al., 2009). They operate in a harsh environment with high humidity,
great heat, hard physical labor, and severe dehydration. However, exposure to hazardous chemicals 1s the biggest peril
they encounter on a daily basis.

A farmer or worker enters a poisonous environment when they enter a traditional field. Employees manually apply potent
chemical pesticides and herbicides, frequently covering over 20 acres each day while toting a bulky sprayer tank that
weighs more than 20 kg on their backs(Jain, 2023). They do this gruelling work for up to seven hours a day in the blazing
sun (Jain, 2023). Due to their extreme poverty, they hardly ever have the funds to purchase appropriate safety equipment,
such as heavy-duty masks, goggles, or hazmat suits, and they are not properly trained to handle the toxins(Kesavachandran

et al., 2009).

As people inhale the mist, the chemicals enter their bodies through their lungs, and when the liquids unavoidably splash
onto their hands and faces, they do so directly through their skin (dermal exposure)(Patil, Kadam, Mane, Gore, &
Dhumale, 2018). The effects on health are catastrophic. Pesticide sprayers have far higher incidence of serious health
problems than persons in other occupations. According to clinical research, they have persistent, excruciating stomach
discomfort, persistent lung problems and coughing, and devastating nerve damage (peripheral neuropathy), which makes
it extremely unpleasant to even move. Even worse, recent research from 2023 has demonstrated that this ongoing
chemical exposure significantly raises the likelihood that they may eventually develop deadly brain conditions like

Parkinson's and Alzheimer's(Jain, 2023).

These workers receive extremely low compensation for taking on these enormous, sometimes fatal risks. An agrochemical
worker may only make 800 Indian rupees (less than 10 US dollars) for a full day of poisoning in some heavily farmed
areas, such as Western Maharashtra(Jain, 2023). When the chemicals eventually cause them to become too 1ll to work,
they are forced to pay for their own hospital stays, which wipes out their limited funds and leaves their families deeply in

debt.
The Sustainable Health Solution:

Making the switch to sustainable agriculture offers a real, instant solution to this public health emergency. Organic farming
immediately eliminates the poison from the workplace by totally eliminating the use of synthetic pesticides produced in
factories and substituting them with natural pest control methods like neem oil or basic mnsect traps(Kumar & Pathak,
2024). The workers are no longer breathing in toxins.

Additionally, the entire community gets healed by this. Chemicals sprayed on fields end up washing into nearby rivers
and seeping into subterranean drinking water. According to environmental studies, the amount of hazardous chemical
runoff (such as nitrates) in groundwater is 459% lower in organic farming areas than in chemical farming areas(Kumar &
Pathak, 2024). Healing the soil literally cleans the drinking water and heals the people.

Breaking Down Sustainable Farming Methods

Although "sustainable agriculture" is a general term, it actually refers to a number of unique, creative approaches in India.
Only about 5 million farmers, or 4% of the total, have fully embraced these techniques, which are still expanding(Council
on Energy, 2021). However, the movement 1s gaining massive speed.

Organic and Natural Farming:

Growing crops entirely without the use of chemical fertilizers or insecticides produced 1n factories is known as organic
farming. Rather, producers employ natural animal manure, carefully alternate crops to prevent soil exhaustion, and use
natural predators to consume pests. There are currently 2.8 million hectares of officially certified organic land in
India(Council on Energy, 2021).

A significant and quickly expanding component of this is "Natural Farming." The Andhra Pradesh Community Managed
Natural Farming (APCNF) program is the world's greatest success story in this regard(Thallam & Patel, 2025). This
mitiative has helped nearly one million farmers switch to completely natural methods (Thallam & Patel, 2025). Farmers
create their own potent soil enhancers using free, locally available materials like fermented plant leaves, cow urine, and
dung rather than purchasing pricey bags of fertilizer(Mane et al., 2026). They reduce their expenses to nearly nothing by
utilizing what they currently have.

Agroforestry (Farming with Trees):
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Agroforestry is a very popular method in India, covering about 25 million hectares of land. It simply means planting tall
trees and woody shrubs right in the middle of the crop fields and animal pastures. Ecologically, this is brilliant. The trees'
strong roots save the soil from washing away in the rain, while their leaves remove dangerous carbon from the atmosphere.
It offers a huge safety net in terms of finances. In addition to harvesting fruit, nuts, wood, and animal feed from the trees,
the farmer can sell the crops. The farmer still has goods from the trees to sell in the event that the primary crop fails due
to a severe drought, providing food for their family(Council on Energy, 2021).

Precision Agriculture and Smart Irrigation:

Sustainability involves embracing the future as well as traditional approaches. About 809% of India's water consumption is
used for agriculture, primarily from quickly drying subterranean wells. Smart technology 1s used in precision farming to
prevent this waste.

"Micro-irrigation,” which comprises sprinkler and drip systems, i1s a crucial technological advancement. Drip irrigation
uses tiny tubes to precisely drop water onto each plant's roots rather than flooding an entire field with water, which wastes
enormous amounts to evaporation. According to studies conducted in areas like Coimbatore, small farmers who installed
drip systems were able to improve both the quantity of land they could farm and their "cropping intensity'—the amount
of food they could plant on the same land—by a staggering 69%. The device saves millions of liters of water and quickly
pays for itself(Kiruthika & Kumar, 2020).

The True Economics: Does Going Green Pay Off?

The single biggest fear that stops a farmer from switching to organic farming is the fear of going bankrupt. They worry
that 1f they stop dumping chemical fertilizers on their land, their crops will shrink, they won't have enough to sell, and
they will starve.

To find out the absolute truth, researchers conducted a massive study comparing the bank accounts of farmers who
switched to organic farming under a government scheme (PKVY) with those who stayed with chemical farming (Reddy et
al., 2022). The results revealed a fascinating and highly encouraging economic reality.

Table 1: Comparing the Finances of Organic vs. Chemical Farming
Crop Grown = Drop in Cost to Grow Drop in Total Harvest = Change in Final Profit

‘Wheat 13.7% 12.8% +0.2%
Paddy (Rice)  17.3% 18.2% +5.6%
Soybean 17.4% 16.2% +3.2%

Note. This table illustrates what happens to a farmer's finances when they switch from chemicals to organic methods.
Because the soil needs time to heal, the farmers do harvest slightly fewer crops initially (Drop in Total Harvest). However,
they save a massive amount of money by not buying expensive chemical fertilizers and bug sprays (Drop in Cost to Grow).
Because their savings are so large, they actually end up making slightly more money overall (Change in Final Profit).
Adapted from (Reddy et al., 2022).

As Table 1 clearly shows, there 1s a "transition penalty." For the first few years (usually 3 to 4 years), the soil has to detoxify
and rebuild its natural biology, leading to a 12 to 18 percent drop in crop yields (Kumar & Pathak, 2024; (Reddy et al.,
2022). However, the cost to grow those crops drops by 13 to 17 percent because the farmer is no longer trapped buying
expensive chemicals from big corporations (Reddy et al., 2022).

This massive reduction in costs acts as a powerful financial shield. It completely insulates the farmer from global price
spikes in fertilizers. Ultimately, the farmer's net profit marginally increases across key staple crops like wheat, rice, and
soybeans (Reddy et al., 2022). They are growing slightly less food, but keeping much more of the money. Furthermore,
studies show that after 3 to 4 years of organic farming, as the soil becomes rich and healthy again, the crop yields stabilize
and often equal or surpass the old chemical yields (Kumar & Pathak, 2024).

A Boom for Rural Jobs:

While chemical farming relies on massive machines and toxic sprays to kill weeds, sustainable farming relies on human
care. Making natural compost, picking weeds physically, and managing diverse crops requires more human hands.
Research shows that organic farming can generate up to 30 percent more employment in rural areas (Pandey & Singh,
2012). This means the landless laborers get hired for more days out of the year, providing them with a much steadier
icome and helping to lift entire villages out of deep poverty.

Empowering Women: From Invisible Workers to Agricultural Leaders

A significant reality can be seen if you take a careful look at rural India's fields: women constitute the agricultural economy's
main engine. Approximately 65% of working women in India work in agriculture, whereas just 49% of men do the same.
An estimated 73% of all practical farming tasks are carried out by women. They perform the arduous tasks, such as
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planting seeds, stooping over in the mud to move rice, spending hours weeding, harvesting, and tending to the dairy cows.
In actuality, 70% of the nation's dairy producers are women(Watershed Organisation Trust, 2024).

Women experience enormous, devastating injustice even though they perform the great majority of the work. Rather of
being considered actual farmers, they are frequently viewed as "invisible" assistants. The largest obstacle is land ownership,
with women officially owning only 12.8% of India's agricultural land. The system disregards them as their names are
absent from the property deeds. Traditional government training programs typically only invite men, and banks won't
lend them money to purchase equipment.

Sustainable agriculture is turning out to be a really effective strategy for removing these sexist obstacles. Natural farming
1s considerably simpler for women, who typically have very little money of their own, to start doing it themselves because
it employs free, local resources (such as cow dung and leaves) rather than costly tractors and imported pesticides.

The transtormative power of this 1s clear in real-world success stories. For example, a group organized by the Self-
Employed Women’s Association (SEWA) helped a cluster of rural women in a village start a natural maize (corn) farm
(Aisa Farmer Association(AFA), 2024). The women were trained to make their own natural fertilizers and homemade
bug sprays. By working together as a team, they saved money on labor. The results were spectacular: they increased their
maize harvest from 22 bags (quintals) per acre to 35 bags per acre (Aisa Farmer Association(AFA), 2024).

Because the women took photos proving their corn was grown perfectly clean and chemical-free, they were able to bypass
local traders and negotiate directly with premium buyers. They secured a price of 2,200 Indian rupees per bag, which was
higher than the standard market rate (Aisa Farmer Association(AFA), 2024). This put real, independent cash directly into
the hands of these women.

Another incredible story 1s that of Smt Gloria Sangtam, a female farmer who turned her struggling land into a highly
successful natural farming enterprise. Through pure resilience, she not only made her farm profitable but started a
community seed bank to save rare, local seeds for future generations, becoming a leader and teacher in her community
(Indian Farming, 2024). Corporate initiatives that expressly target women include UPL's "Shashwat Mithaas" in
Maharashtra, which offers digital support and training to more than 2,000 acres that are primarily run by female
farmers(World Economic Forum, 2024). Women quickly change from invisible, unpaid workers to extremely successful,
powerful business leaders when they are given the proper information and respect.

The Power of Teaming Up: Farmer Producer Organizations (FPOs)

In India, a single tiny farmer has very little influence. They typically don't have a truck to transport to the main city or a
cold storage facility to keep the veggies fresh, so when harvest time arrives, they have to sell their harvests right away to a
local middleman dealer. The farmer is forced to accept the extremely low price that the middleman demands.

Farmers are banding together to create Farmer Producer Organizations (FPOs) in an effort to fully repair this flawed
system. An FPO is a legally registered company that is owned and run entirely by the farmers themselves (Tata-Cornell
Institute, 2024). By pooling their money, their crops, and their voices, small farmers suddenly gain massive corporate
bargaining power.

The growth of this movement has been explosive. Back in 2014, there were only about 2,000 FPOs. Driven by aggressive
government support and a desire for fairness, that number has skyrocketed to over 35,000 FPOs in 2025, bringing
together an estimated 45 million farmer members (Vakilkaro, 2025).

By joining forces, the FPO can buy thousands of high-quality seeds, organic fertilizers, and drip-irrigation pipes directly
from the manufacturer at massive wholesale discounts, saving every individual farmer a huge amount of money. More
importantly, because the FPO collects tons of crops from all its members, they have the money to buy their own delivery
trucks and build their own cold-storage warehouses (FPO India, 2024). This allows them to completely cut out the greedy
middlemen and sell their fresh produce directly to big supermarkets, or even export it to other countries (FPO India,

2024).
Case Study: Green Harvest FPO

The true magic of the FPO is illustrated by the Green Harvest group in Nashik, Maharashtra. In 2018, 250 small grape
farmers were struggling to survive. They were making a pitiful 50,000 rupees a year, and local middlemen were stealing
30 to 40 percent of their profits (FPO India, 2024).

Frustrated, they formed the Green Harvest FPO by pooling together 25 lakh rupees. Their strategy was brilliant: they
collectively transitioned their vineyards to certified organic farming. By making their own natural inputs in bulk, they
reduced their chemical costs by 30 percent (FPO India, 2024). By 2021, they had grown enough high-quality organic
grapes to execute their first massive 100-ton export shipment directly to Germany.

Fast forward to 2023, and the FPO was exporting 500 tons of organic grapes to six different countries, generating a massive
b crore rupees in export revenue. Because they owned the company, the profits went back to the farmers. The average
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farmer's income doubled from 50,000 to 1,00,000 rupees a year. They even used the extra money to fund a local school
for 200 children and set up a training center to teach other farmers how to go organic(FPO India, 2024).

Crucially, research from institutions like Cornell University shows that the leadership of these groups matters. A massive
2024 study of over 44,000 FPOs revealed that groups led by women, or groups that have a strong female presence on
their board of directors, actually survive longer and perform better financially than FPOs run exclusively by men (T'CI,
2024). Gender equality in agriculture literally equals better business.

Government Policies, Technology, and the Digital Revolution

The shift to sustainable farming cannot happen through farmer willpower alone. It needs widespread support, cutting-
edge technology, and astute government regulations. To facilitate this shift, the Indian government has started a number
of extremely ambitious initiatives.

Healing the Soil: PM-PRANAM and Soil Health Cards

The government developed a clever incentive program known as the PM-PRANAM scheme to deter farmers from
carelessly applying chemical fertilizers to their fields(India Brand Equity Foundation, 2024). State governments are
effectively compensated under this program if they are able to persuade their farmers to use fewer chemical fertilizers.
Half of the money that the federal government saves on chemical subsidies is given to the state as a cash grant. Seventy
percent of the award money must subsequently be used by the state to construct local factories that manufacture
biofertilizers and natural, organic compost(India Brand Equity Foundation, 2024).

The Soil Health Card initiative runs concurrently with this (Press Information Bureau, 2025). A government scientist tests
a farmer's particular piece of land and provides them with a printed card rather than speculating about what the earth
needs. This card identifies the natural nutrients (such as zinc or organic carbon) that are lacking and provides the farmer
with precise instructions on how to replenish the soil without causing excessive pollution. Farmers in India received more
than 25.55 crore (255.5 million) of these scientific report cards by 2025 (PIB, 2025).

Free Energy from the Sun: The PM-KUSUM Scheme

Farming requires water pumps, but operating them on diesel fuel is very costly and causes air pollution. Farmers can
purchase and install solar panels directly on their fields with the aid of the PM-KUSUM program(Ministry of New and
Renewable Energy, 2025). The government gives massive discounts (subsidies)—often covering 60 to 80 percent of the
total cost—so the farmer can generate their own free electricity from the sun. As of 2025, nearly one million standalone
solar pumps have been installed (PIB, 2025). This completely removes the crippling cost of buying diesel fuel and
provides reliable power so the farmer can run their smart, water-saving drip irrigation systems all day long.

The Digital Agriculture Mission

The future of Indian farming 1s literally in the palm of the farmer's hand. The new Digital Agriculture Mission, backed
by a massive ¥2,817-crore budget, aims to connect every farmer to the internet. By using smartphones, artificial
mtelligence, and satellites, the government 1s sending real-ime data directly to farmers. A farmer can look at their phone
and receive an early warning about a coming drought, get expert advice on how to cure a crop disease using natural
remedies, and instantly check the current market price of their vegetables in the big city so the local trader cannot cheat
them.

Recent projections highlight the rapid scale of this technological adoption. As illustrated in Table 2, precision farming
and mobile app usage are experiencing massive growth.

Table 2: Indian Agriculture Technology Adoption Trends (2020 vs 2025)

Parameter 2020 (Estimated) 2025 (Estimated)
Precision Farming Adoption 129% 35%
Mobile App Usage by Farmers 29% 62%
Irrigation Coverage 5H0% 62%
Tech Adoption Rate in Smallholders Low (9%) Moderate (289%)

Note. Data demonstrates the projected exponential growth in digital agricultural tools over a five-year period. Adapted
from (Farmonaut, 2025).

Protecting the Worker: The Code on Social Security
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Finally, to protect the human beings doing the labor, the government passed the historic Code on Social Security in 2020
(which came into deep effect recently). This law officially recognizes "unorganized workers," including farm laborers and
gig workers, giving them a legal identity for the first time (Ministry of Labour and Employment, 2020). Through massive
digital portals like the e-Shram system and the "Holistic Development" initiative, the government is attempting to give
these invisible workers access to guaranteed health insurance (Samagra Swasthya), life insurance, and old-age pensions
(Samagra Suraksha). By bringing informal farm workers into a formal safety net, the state 1s ensuring that a single medical
emergency or crop failure does not mean the end of a family's survival.

Conclusion

Moving India's massive, sprawling agricultural sector away from chemicals and toward sustainable, nature-friendly
5 b - - ) 9
practices 1s no longer just a nice idea for protecting trees and birds; it is a matter of absolute human survival and economic
Justice. For far too many decades, the reliance on heavy synthetic fertilizers and toxic bug sprays has ruined the natural
landscape, dramed the precious groundwater, and trapped millions of hardworking farmers and vulnerable laborers in a
b 5 b 5
terrifying cycle of poverty, inescapable debt, and deadly health conditions.

This extensive research clearly demonstrates that returning to agroecological practices—like natural composting, organic
farming, planting trees with crops, and using smart, targeted water management—creates a incredibly powerful ripple effect
of positive outcomes. By completely cutting out the need to buy expensive synthetic chemicals, farmers build a financial
shield around themselves. Even if their crop harvests dip slightly for the first few years while the soil heals, the massive
savings from not buying chemicals means they actually take home more reliable, steady profits (Reddy et al., 2022).

Simultaneously, removing toxic pesticides from the fields is an instant, life-saving public health intervention. It protects
the lungs, skin, and nervous systems of the poorest laborers who do the hardest work, drastically reducing their medical
bills and preventing deadly diseases down the line(Kesavachandran et al., 2009).

Furthermore, when these green farming practices are combined with the power of teamwork—specifically through women-
led cooperatives and Farmer Producer Organizations (FPOs)—the entire agricultural system becomes fairer and more
democratic (FPO India, 2024). Small farmers are transformed from lonely, defenseless people into strong corporations
that can double their earnings and export organic products all over the world.

Recommendations for the Future

To guarantee that this immensely advantageous change continues to spread and reaches every area of rural India,
policymakers, companies, and communities must strongly emphasize the following doable actions:

1. Offer Direct Financial Assistance Throughout the Transition: It takes the soil three to four years to
completely recover and detoxify when a farmer courageously chooses to transition from chemical to organic
farming. They momentarily stop growing as much food during this period. In order to prevent these farmers
from going bankrupt while doing the right thing for the country's ecology, the government must give them
direct, guaranteed cash payments during this particular transition phase.

2. Strongly Protect the Workers: The government needs to enroll all unorganized farm workers in the new
Social Security Code as quickly as possible. To ensure that a lifetime of hard work does not end in poverty,
every individual employed in a field must have an active e-Shram card that gives them free universal
healthcare, life insurance, and a basic old-age pension.

3. Ensure True Equality for Women: Since women perform 70% of farming, government funds and
agricultural training programs must be aggressively oriented toward them. Above all, legal systems need to
be changed so that women may finally obtain bank loans and government subsidies as legitimate,
acknowledged business owners by having their names on land documents.

4.  Strengthen and Protect Farmer Groups (FPOs): Although FPOs are very effective, government supervision
1s necessary to make sure they are managed democratically and fairly. Data indicates that these FPOs are
more profitable and long-lasting when we actively encourage and promote women into leadership and board
of director roles.

5. Close the Digital Divide: Since farming is increasingly dependent on smartphones and artificial intelligence,
the government needs to send teachers into the countryside to give in-person instruction in digital literacy.
‘We cannot let wealthy, tech-savvy farmers gain from the Digital Agriculture Mission while impoverished,
illiterate farmers are left behind.

Sustainable agriculture provides a clear, creative, and practical roadmap for India's future by skillfully fusing ecological
healing with contemporary technology, strong collaboration, and genuine economic support. It ensures that the millions
of hands that tirelessly feed the massive nation are, at long last, nurtured, protected, and empowered to thrive.
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