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Abstract 

 Humans have been characterized by their quest for innovation. Since the dawn of humanity, 

when nomadic hunter-gatherers started making stone tools, mastering fire, and establishing 

settled farming communities, we have been shaping our world with creativity. The 

development of sophisticated irrigation systems, crop rotation techniques, and selective 

domestication practices was a result of agricultural revolutions. These advancements greatly 

increased productivity and subsequently formed the basis for urbanization and commerce. 

Furthermore, successive industrial and technological revolutions brought forth machines, 

steam power, and mass production, ultimately leading to the digital age, service economies, 

automation, and advancements in artificial intelligence and space exploration.  In India, the 

agricultural sector, which employs approximately 42% of India's workforce and accounts for 

about 18% of national GDP, is adopting Agriculture 4.0. The revolution in next-generation 

agriculture is characterized by the coming together of advanced technologies such as drones, 

remote sensing, AI for pest detection, and IoT-based soil and water management. Programs 

like the Agri-India Hackathon, Attracting and Retaining Youth in Agriculture (ARYA), 

Rashtriya Krishi Vikas Yojana, and Agri-Tech Innovation Hubs are fostering a multitude of 

agri-startups focused on AI-driven irrigation advisory tools, mobile soil testing labs, and bio-

input alternatives to chemical fertilizers through targeted seed funding, mentorship, and 

market access. Digital skills, particularly those powered by artificial intelligence, are more 

than just technical knowledge; they represent a pathway to true empowerment for rural 

communities. Communities gain financial security, bargaining strength, and the capacity 

to ensure their own futures when they have access to skills. However, the path ahead 
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necessitates ongoing investment in accessible internet infrastructure, tools in the local 

language, and inclusive policy frameworks. Al will continue to be a privilege for the 

privileged few if the digital divide is not closed. 

 

Keywords: Artificial Intelligence, Innovation, Digital Skills, Empowerment, Financial 

Security. 

 

Introduction 

 For many centuries, the foundation of the Indian economy has been agriculture. 

Indian agriculture, which began as subsistence farming using wooden ploughs and 

animal power, has evolved into a technologically sophisticated industry that depends on 

artificial intelligence, drones, satellite imagery, remote sensing, and real-time 

technologies for effective farm management and crop health monitoring. In addition to 

enhancing food security, promoting sustainable agricultural practices, and bolstering 

economic resilience in rural India, this transition from traditional to precision farming 

represents a substantial advancement in technological innovation. 

 The Indian economy has historically been based on agriculture and related 

industries, which have a major impact on rural development, employment creation, 

foreign exchange earnings, and national income. In 2023–2024, this industry supported 

the livelihoods of more than 46% of the population and contributed around 18% of the 

nation's Gross Value Added (GVA) at current prices. From 15.02 lakh crore in 2011–12 

to 48.78 lakh crore in 2023–2024, the GVA of the agriculture and related sector has more 

than tripled. Although jobs and rural lifestyles still depend heavily on agriculture, non-

agricultural industries are also driving the Indian economy more and more. This 

structural change highlights the pressing necessity to integrate cutting-edge 

technologies and encourage digitization in order to modernize and diversify 

agriculture. The integration of technology into agriculture is crucial to coordinating 

rural development with the overall trajectory of economic growth, given its critical role 

in guaranteeing food security and its robust inter-sectoral connections. 

Transition From Tradition To Technology : 

 Indian farming has historically been mostly dependent on weather, hard labour, 

and simple tools. However, the introduction of digital technologies has brought about 

a radical change in Indian agriculture in recent years. Farming methods are being 

revolutionized by cutting-edge technology including artificial intelligence, drones, GPS 

enabled equipment, satellite images, and internet of things (IoT) based solutions. 

Precision agriculture is a shift that is increasing production, facilitating data-driven, 

real-time decision-making, and strengthening resilience against market and climatic 

uncertainty. In order to make well-informed decisions about sowing, irrigation, 

fertilization, and harvesting, farmers who previously relied on intuition and traditional 

knowledge are now more empowered by mobile applications and digital technologies. 
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Digital Interventions : 

 A variety of digital technologies are bringing about a technological revolution in 

India's agriculture sector. With real-time, data driven solutions, these initiatives are 

empowering farmers and increasing production and resource efficiency. By improving 

market access, transparency, and service delivery, digital markets and e-governance 

tools are revolutionizing Indian agriculture. Over 18 million farmers and buyers are 

directly connected via electronic trading networks like e-NAM (National Agriculture 

Market), which guarantees fair pricing and lessens dependency on middlemen. 

Artificial Intelligence : 

 In Indian agriculture, artificial intelligence (AI) is revolutionizing decision-

making, production, and efficiency. In order to give farmers useful information, Al-

powered machines analyze enormous volumes of data from satellite imagery, weather 

trends, soil health records, and crop patterns. These instruments facilitate agricultural 

advisory services, yield prediction, irrigation scheduling, insect identification, and soil 

health monitoring. Al is assisting Indian agriculture in being more resilient, data-

driven, and sustainable by lowering input costs and raising output quality. Notably, 

initiatives like Microsoft's Al-infused Farm Vibes program in Baramati, Maharashtra, 

have shown the promise of Al-driven solutions by increasing agricultural yields by up 

to 40% while reducing fertilizer use by 25% and water consumption by 50%. 

Digital Market Places and E-Governance In Agriculture : 

 By improving market access, transparency, and delivery, digital marketplaces 

and e-governance tools are revolutionizing agricultural services in India. Over 18 

million farmers and buyers are directly connected via electronic trading networks like 

e-NAM (National Agriculture Market), which guarantees fair pricing and lessens 

dependency on middlemen. In a similar vein, programs like e-Choupal, SmartGaon, 

and Open Network for Digital Commerce (ONDC) are promoting price transparency 

and democratizing supply chain access to promote inclusive rural development. By 

directly connecting farmers with input suppliers and customers, private platforms like 

DeHaat, AgriBazaar, and AgroStar enhance the ecosystem by expediting transactions 

and boosting productivity.By offering timely information on weather forecasts, farm 

inputs, market trends, insurance, and other crucial services, digital services platforms 

like Kisan Suvidha play a critical role in empowering farmers. Similarly, approximately 

8.93 crore farm families are reached via mobile-based solutions like the m-Kisan 

messaging service, which provides tailored advice in regional languages in line with 

agricultural practices.  

Precision Farming and IoT : 

 In order to gather and analyze real-time data on soil conditions, crop health, 

weather, and resource usage, precision farming makes use of the Internet of Things 

(IoT), a network of linked smart devices with sensors, software, and data processing 

capabilities. By precisely applying inputs like water, fertilizer, and pesticides, this data-

driven strategy minimizes waste and maximizes efficiency. Important agricultural tasks 
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including nutrient supply, pest management, and irrigation scheduling are automated 

using loT-powered solutions. Additionally, these solutions improve decision-making 

and operational control by giving farmers actionable analytics via cloud-based 

platforms or mobile apps. Therefore, by conserving resources and lowering chemical 

runoff, precision farming not only increases crop yields and input efficiency but also 

fosters environmental sustainability. 

Satellite And Remote Sensing : 

 Modern Indian agriculture relies heavily on satellite and remote sensing 

technology, which provide accurate and extensive monitoring of crops, soil health, and 

weather conditions. These modern instruments offer high-resolution imaging and real-

time data to help monitor crop growth phases, soil moisture levels, pest and disease 

outbreaks, and yield projections. Farmers, researchers, and policymakers may make 

timely decisions thanks to these insights, which enable focused interventions, effective 

crisis management, and efficient resource allocation. Crop forecasting and drought 

early warning systems are now much more accurate because to government programs 

like FASAL (Forecasting Agricultural output using Space, Agro meteorology, and 

Land-based observations), which is a partnership with ISRO. 

Hardware Automation : 

 In Indian agriculture, hardware automation makes use of cutting-edge 

machinery and gadgets to decrease manual labour, boost productivity, and improve 

efficiency. Farmers can monitor crops, apply inputs precisely, and manage big fields 

more efficiently thanks to technologies like sensor-based machinery, automated 

irrigation systems, and drone sprayers. Farmers can remotely operate irrigation pumps 

using smartphones thanks to innovative equipment like Nano Ganesh. For small and 

marginal farmers in particular, equipment like remote-operated transplanters has 

greatly decreased labour weariness, making farming less taxing and more productive. 

These developments are making farming a more profitable, labourintensive, and 

productive business, especially for small and marginal farmers. 

Blockchain Technology : 

 Blockchain technology is becoming more and more significant in Indian 

agriculture since it guarantees supply chain traceability, transparency, and trust. 

Blockchain is a decentralized digital ledger that transparently and impenetrably records 

transactions. Because data is kept in blocks connected chronologically using 

cryptographic techniques, it is very difficult to change or hack. Blockchain certifies the 

origin, quality, and handling of agricultural goods by recording each step of a crop's 

journey from farm to fork on this safe and impenetrable platform. In addition to 

improving food safety and lowering post-harvest losses, this also boosts consumer 

confidence and gives farmers access to high-end markets. 

Government Initiatives in Indian Agriculture : 

 The Indian government has started a number of projects to modernize and 

digitize the agricultural industry after realizing the revolutionary potential of 
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technology in this field. These initiatives seek to increase productivity, guarantee 

sustainability, and provide farmers with resources and knowledge. Among the major 

projects are : 

Digital Agriculture Mission : 

 The goal of the Digital Agriculture Mission is to revolutionize farming by 

incorporating technology at every stage. Farmers may make informed decisions, 

increase productivity, and improve their standard of living by using resources like the 

Farmers Registry, Crop Sown Registry, and Georeferenced Village Maps.The Union 

Government approved the Mission on September 2, 2024, with a total budget of ₹2,817 

crore, including an allocation of ₹54.972 crore for the financial year 2025-26. In order to 

promote creative, farmer-centric digital solutions and provide fast, trustworthy crop-

related information for all farmers nationwide, the Mission aims to establish a strong 

digital agriculture ecosystem. In order to establish a single digital platform that 

improves efficiency, transparency, and data-driven decision-making, it makes use of 

cutting-edge technologies including artificial intelligence (AI), machine learning, 

blockchain, drones, remote sensing, GIS, and the Internet of Things (IoT). 

Government Digital Platforms and Apps : 

 The agricultural industry is now more transparent, efficient, and empowered 

because to government programs like eNAM, Kisan Suvidha, and m-Kisan, which have 

completely changed how farmers access markets, get subsidies, and get real-time advice 

services. Prime Minister Narendra Modi introduced the flagship digital project, the 

Electronic National Agriculture Market (e-NAM), on April 14, 2016. It links APMC 

mandis throughout India to establish a single national market for agricultural products. 

It gives farmers more marketing options by facilitating competitive trade, online 

payments, and transparent price discovery. As of June 30, 2025, the platform had 

registered 1.79 crore farmers, 2.67 lakh traders, and more than 4,481 FPOS throughout 

1,522 mandis in 23 States and 4 Union Territories. Since its launch, the platform has 

facilitated agricultural trade valued at over ₹4.01 lakh crore. 

 The Ministry of Agriculture & Farmers Welfare introduced the Kisan Suvidha 

App in March 2016. It provides up-to-date information on weather, market pricing, 

insurance, crop protection, government programs, and professional advice. 

Additionally, the government launched mKisan, an SMS-based service that provides 

individualized updates on weather, market trends, and crop and pest management, in 

order to solve the issue of poor internet connection in rural areas. When combined, these 

digital platforms empower farmers with timely, useful information and encourage 

astute, data-driven farming methods. 

Agristack Project : 

 The Agristack initiative, which gathers extensive digital data on farmers, 

including demographic information, land holdings, and cropping trends, is a crucial 

part of the Digital Agriculture Mission. It consists of three main parts: (i) the Farmers' 

Registry, which connects digital farmer IDs to Aadhaar, land, and financial records; (ii) 



 
ISSN: 2582-5526  www.thevoiceofcreativeresearch.com 

The Voice of Creative Research 
Vol. 8 & Issue 2 (April 2026) 

 

14 

 

georeferenced village maps, which allow plot-level mapping using satellite data and 

GIS; and (iii) the Crop Sown Registry, which uses field surveys and satellite imagery to 

collect real-time crop data. AgriStack makes it possible for farmers to digitally identify 

and authenticate themselves in order to access a number of services, including 

financing, insurance, subsidies, and procurement. The initiative has made significant 

strides, such as building an extensive digital database of more than 11 crore farmers 

connected to land records based on Aadhaar. 

Common Service Centres (CSCs) : 

 As part of the Digital India program, Common Service Centers have been set up 

all over the nation to deliver digital services right to rural communities' doorsteps. 

These facilities offer citizens, particularly farmers, a variety of commercial and e-

governance services. CSCs provide vital services to the agricultural community, 

including soil testing, which helps farmers understand soil health and apply the right 

nutrients; weather information, which helps them plan agricultural activities efficiently; 

and agricultural insurance programs, which help them reduce risks associated with 

crop failures and natural disasters. According to the Ministry of Electronics and 

Information Technology's CSC webpage, as of May 2025, there were 560,304 operational 

Common Services Centers (CSCs) in India. The government's emphasis on promoting 

digital inclusion in rural and isolated sections of the nation is highlighted by the fact 

that 436,669 centers (77.9%) of these were situated in rural areas. 

Women-Led Agri-Tech Adoption : 

 In India, women-led adoption of agri-tech is gaining traction, enabling rural 

women to play a revolutionary role in the nation's digital farming revolution. The 

Government of India's introduction of the Namo Drone Didi program on November 30, 

2023, was a major step in this regard. Through this effort, rural women can use 

agricultural drones to perform duties like pesticide and fertilizer spraying. In addition 

to advancing precision agriculture and women-led development, it gives rural women 

access to new sources of income. The government has authorized a total expenditure of 

1,261 crore to supply 15,000 drones to certain Women Self-Help Groups (SHGs) over a 

three-year period, from 2023–2024 to 2025–2026, in order to bolster this project. 

Sub-Mission on Agricultural Mechanization (SMAM) : 

 The Government of India established the Sub-Mission on Agricultural 

Mechanization (SMAM) in 2014–15 with the goal of encouraging small and marginal 

farmers to embrace modern farm machinery and ICT technologies. Under this program, 

farmers receive financial support for the acquisition of post-harvest and processing 

technologies, as well as agricultural machinery and equipment, including drones, on an 

individual ownership basis. Additionally, the program encourages the creation of 

Village Level Farm Machinery Banks (FMBs) and Custom Hiring Centers (CHCs) to 

rent out machinery and equipment to farmers. Since its establishment, SMAM has 

significantly improved the efficiency, inclusivity, and sustainability of Indian 

agriculture by closing the technological gap. 
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Soil Health and Fertility Scheme : 

 The Government of India introduced the Soil Health & Fertility Scheme, also 

called the Soil Health Card Scheme, on February 19, 2015, with the intention of 

encouraging the prudent use of fertilizers and increasing agricultural production. 

Under this program, farmers receive soil health cards from the government that include 

recommendations for the nutrients and fertilizers needed for each crop. A redesigned 

GIS-integrated interface for visual mapping of soil test data was added to the Soil 

Health Card Scheme in 2023. To improve farmer access and expedite sample collection, 

a more robust mobile app featuring geotagging, QR code creation, and restricted 

sampling zones was released. More than 24.74 crore Soil Health Cards have been 

produced since its launch in 2014–15 and as of March 31, 2025, and 8,272 soil testing 

laboratories have been set up nationwide, making it one of the most ambitious 

programs for advancing scientific nutrient management and sustainable agriculture in 

India. 

Benefits to the Farmers :-  

 Indian farmers have benefited greatly from digital agricultural technologies, 

which have completely changed how they grow, handle, and market their produce. 

Farmers can make better plans and increase yields if they have access to precise weather 

forecasts, soil data, and advice services. Due to the exact application of water, fertilizer, 

and pesticides made possible by digital instruments, which also reduce waste and save 

money, cost efficiency has increased. By preserving natural resources and reducing 

their negative effects on the environment, these developments are also encouraging 

sustainable farming. Above all, digital platforms are putting farmers in direct contact 

with markets, eliminating the need for middlemen, and securing more equitable pricing 

for their produce, which boosts their earnings and enhances their standard of living. 

AI-Enabled Digital Skilling for Rural India : 

 At this critical point, rural India's enormous demographic potential, growing 

economic aspirations, and quick technology advancement come together. Even if 

internet connectivity and infrastructure have significantly improved in recent years, 

persistent problems still exist. Economic empowerment, social security access, and skill 

development continue to lag behind. The shifting demands of the labour market are 

frequently not met by traditional skilling programs. A significant portion of the rural 

workforce is susceptible to economic shocks due to disjointed social protection systems. 

These issues impact actual people and are more than just statistics. 

 Social security coverage in India has increased dramatically over the last ten 

years, from just 19% in 2015 to over 64% in 2025 (PIB, 2025). This is mostly because of 

effective Direct Benefit Transfer systems that reach far into rural regions and digital 

identity platforms like Aadhaar. Nowadays, about half of all internet users live in rural 

India, which provides an ideal environment for Al-enabled digital learning and skill 

development specifically aimed at women and young people. Through programs like 

the Skill India Digital Hub, the Ministry of Skill Development and Entrepreneurship is 
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leading the charge to provide rural students with Al-powered, individualized 

education, which is frequently given in regional languages to remove access hurdles. 

These efforts, which are supported by ongoing advancements in rural connection 

through projects like as Digital India and Bharat Net, are helping to bridge the urban-

rural digital divide. 

 Significant job benefits have resulted from these initiatives: as skill development 

increases, industries including manufacturing, services, and construction have seen 

growths of 15%, 20%, and 25%, respectively. Additionally, the number of Al-ready 

professionals in India is expected to rise from about 416,000 in 2023 to about 1 million 

by 2026. The boom in digital talent is generating new economic opportunities that 

strengthen social security inclusion, improve livelihood stability, and empower 

vulnerable rural populations. 

Linkage Between Skills, Empowerment and Social Security 

 More than just technical expertise, digital skills—particularly those driven by 

artificial intelligence—open doors to true empowerment for rural communities. People 

like Asha open doors to a variety of economic options beyond traditional agriculture 

and informal labor when they gain Al-enabled skills. These abilities equip people for 

official employment, self-employment, and business endeavors that provide a reliable 

source of income and dignity. 

 Additionally, having digital abilities makes it simpler to obtain social security 

benefits. Most rural workers were previously unable to access the health insurance, 

pension plans, and workers' rights that came with formal employment. Digital 

platforms make it easier for people to enroll in government programs like the Pradhan 

Mantri Jan Dhan Yojana for financial inclusion, the Atal Pension Yojana for retirement 

security, and e-Shram for improved protection of unorganized workers, even if they 

launch their own businesses or work in the unorganized sector. 

 The relationship between social security and skill development is important 

because it turns vulnerability into resilience. With the right digital skills, rural residents 

can effectively apply for benefits, navigate government services online, and even use Al 

tools to come up with creative local solutions to problems in their communities. In 

addition to lowering inequality and opening the door for sustainable rural 

development, this promotes social and economic inclusion. 

 The Indian government is actively combining skill development with social 

security frameworks in recognition of this synergy. Initiatives like the Skill India Digital 

Hub place a strong focus on connecting students with official job and protection 

programs in addition to providing training. Positive trends may be seen in post-training 

data: following skill development campaigns, employment in manufacturing, services, 

and construction increased by 15%, 20%, and 25%, respectively. 

 These results highlight the significance of both growing skilling programs and 

coordinating them with the industries propelling India's future economic expansion. 

Incorporating social security and skill development into policy guarantees that people 



 
ISSN: 2582-5526  www.thevoiceofcreativeresearch.com 

The Voice of Creative Research 
Vol. 8 & Issue 2 (April 2026) 

 

17 

 

are safeguarded as they move into new industries in addition to being employable 

today. In this regard, the quick growth of India's Al-ready workforce offers a strategic 

opportunity. Skill India can direct trained people into high-demand industries while 

ensuring their access to formal employment benefits and social protection by providing 

rural populations with digital and Al competencies.India's Al-ready workforce is 

similarly on a strong growth trajectory, with a projected total of over 1 million 

professionals by 2026. Rural populations will have more access to digital and tech-based 

livelihoods as this talent pool expands, ensuring social security and income. 

Government Initiatives Driving Change 

 India's advancements in social security empowerment and digital skills are 

indicative of a strong legislative effort to equip rural women and youth for a future 

driven by technology. This initiative is led by the Ministry of Skill Development and 

Entrepreneurship (MSDE), which emphasizes digital literacy and artificial intelligence 

(Al) through integrated programs. 

 The Skill India Mission, which is commemorating more than ten years of 

accomplishment, is one such initiative. With a heavy emphasis on cutting-edge 

technologies like Al, cybersecurity, and digital marketing, it provides comprehensive 

skill training, including the redesigned Pradhan Mantri Kaushal Vikas Yojana (PMKVY 

4.0), which will operate until 2026. Free short-term training and financial rewards 

connected to certifications and job results are offered by PMKVY 4.0. Combining 

important programs like PMKVY 4.0, the National Apprenticeship Promotion Scheme 

(NAPS), and Jan Shikshan Sansthan (JSS), this mission has been reorganized and 

expanded under the Skill India Programme, guaranteeing inclusive outreach with over 

2.27 crore beneficiaries to date, many of whom are from rural and marginalized 

communities. 

 The SOAR (Skilling for Al Readiness) program is a groundbreaking initiative 

that aims to train educators to reduce regional digital gaps and instil core Al literacy in 

schoolchildren (Classes 6–12). Equal access to Al education in both rural and urban 

locations is the goal of SOAR's modular learning, which covers Al fundamentals, ethics, 

cybersecurity, and career counselling. 

 TheKaushalVerse Digital Enterprise Portal was introduced by the National 

Council for Vocational Education and Training (NCVET) to improve efficiency and 

transparency in skill regulation and certification. Specialized programs, like as women-

focused Al training efforts, are delivered through public-private collaborations with 

tech industry leaders like Microsoft. 

 The creation of Indian Institutes of Skills (IIS) also emphasizes Industry 4.0 

training in line with the needs of the digital economy. Innovative programs under the 

National Skill Development Fund are further supported by Corporate Social 

Responsibility (CSR) grants, building a strong environment for upskilling and lifetime 

learning. 

Bridging the Digital Divide through AI Skilling : 
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 Digital literacy is essential to the economic empowerment of rural India. 

However, the depressing truth is that only 25% of rural households are technologically 

literate, compared to 61% in urban areas. Due to this disparity, millions of people run 

the risk of being shut out of the Al-driven economy. 

 By March 2024, 6.39 crore rural residents had received training through the 

Pradhan Mantri Gramin Digital Saksharta Abhiyan (PMGDISHA) 

(government.economictimes.indiatimes.com). In addition, the India Al Mission's 

Common Service Centers (CSCs), which number over 5.6 lakh throughout India, are 

developing into centers for Al-enabled training. Programs run by the state are gaining 

traction. Ten lakh residents of Uttar Pradesh, including farmers, educators, and female 

entrepreneurs, will receive training in Al, machine learning, and data analytics from Al 

Pragya.However, according to a recent Google.org-ADB research, only one in every five 

Indian kids has engaged in Al skilling programs, indicating a substantial opportunity 

gap. 

Women At the Forefront of Digital Empowerment : 

 For rural women, having access to digital skills is more than just knowing how to 

use technology; it's a means of achieving social mobility, independence, and 

entrepreneurship. However, the GSMA Mobile Gender Gap Report 2023 shows a 

persistent gap: compared to males, rural Indian women are 40% less likely to use mobile 

internet and 11% less likely to buy a smartphone (GSMA, 2023). The economic and 

social disparities that women already experience are reflected in and frequently 

exacerbated by this digital divide. 

 Particularly in fields like digital services, Al-enabled agriculture, and online 

retail, Al-enabled digital skilling is creating opportunities for rural women to transition 

from wage-based jobs into entrepreneurship. Research indicates that by 2025, reducing 

the gender gap in digital access could boost India's GDP by $700 billion (McKinsey 

Global Institute, 2018). Programs from the public and commercial sectors are already 

having an impact. For example, Al apps and basic digital literacy are being taught to 

rural women by PMGDISHA and Common Service Centers (CSCs). Al-enabled 

agricultural advisories, digital banking services, and telemedicine are now being 

provided to communities by female entrepreneurs operating CSCs. 

 By enabling women to work from home or local hubs, digital skilling also 

overcomes societal hurdles and mobility limitations. According to the GSMA (2023) 

report, cloud platforms enable women to manage e-commerce firms remotely, and 

tailored interventions, including Al-based language learning programs, assist women 

overcome literacy challenges. 

 The effect is evident in states like Jharkhand, where rural women taught by Al 

Pragya are producing inexpensive Al models for agricultural disease diagnosis, 

boosting local food security and generating revenue (The Times of India, 2024). Social 

security and empowerment have advanced significantly as a result of this transition 

from passive recipients to active innovators. 
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AI – Driven Agricultural Advisory Systems : Securing Livelihoods and Social 

Protection : 

 Al-powered agricultural advising services, which provide immediate, location-

specific advice on crop selection, pest control, and climate adaption, are quickly 

emerging as a lifeline for rural communities. By protecting farmers' incomes against 

erratic weather and market shocks, these solutions not only increase farm output but 

also serve as an unofficial kind of social protection (FAO, 2023). Machine learning is 

used by programs like Digital Green's Al chatbot and Krishi Al to give voice-enabled, 

low-data advisories in local languages to smallholder farmers, many of whom are 

women (NITI Aayog, 2023).For instance, farmers can now take preventative action and 

cut crop loss by up to 30% thanks to Al models' ability to anticipate pest infestations 

weeks in advance (World Bank, 2024). By enabling farmers to communicate directly 

with markets via e-NAM and other digital platforms, this Al-driven knowledge access 

also lessens the need for expensive middlemen. 

Challenges Ahead : 

 Through deliberate digital interventions, the government is gradually laying the 

groundwork for a more intelligent, data-driven agricultural environment, but a number 

of obstacles still prevent it from reaching its full potential. It is still a big challenge to 

scale these programs to every farmer, particularly in isolated and underdeveloped 

areas. Effective use of digital tools is hampered by a lack of localized material in regional 

languages, poor network connection, and low digital literacy among farmers. 

Inadequate infrastructure in the hinterland and the expensive initial cost of digital 

gadgets also hinder adoption. Widespread adoption is further hampered by issues with 

trusts, ownership, and data privacy. To fully realize the revolutionary potential of 

digital agriculture and ensure that no farmer is left behind, these concerns must be 

addressed. 

Way Forward : 

 India needs to take a multifaceted approach that tackles both technological and 

socioeconomic issues in order to fully realize the revolutionary potential of digital 

agriculture. To improve digital literacy and boost confidence in using digital tools, 

farmers must be empowered through focused training programs. To promote 

accessibility, these programs should be adapted to local needs, take into consideration 

different reading levels, and be presented in vernacular languages. The government 

must also keep funding the development of rural digital infrastructure, including 

dependable power supplies, cell networks, and internet connectivity. To co-develop 

and grow accessible, farmer-centric solutions, public-private collaborations involving 

government agencies, agri-tech startups, FPOs, and academic institutions are also 

essential. When combined, these concerted efforts can create a robust digital agriculture 

ecosystem that improves rural livelihoods, productivity, and sustainability. 

Conclusion : 

 Indian agriculture is undergoing a significant transition from ancient, traditional 
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practices to a contemporary, data-driven sustainable model. Farming is becoming more 

accurate, sustainable, and profitable with the integration of technologies like 

blockchain, drones, satellite imaging, artificial intelligence, and the Internet of Things. 

By providing farmers with timely information and improved market access, these 

innovations are increasing production and lowering input costs. Strategic interventions 

through government initiatives like the Digital Agriculture Mission, AgriStack, e-NAM, 

and Namo Drone Didi, among others, are steadily paving the way for a more inclusive 

and empowered farming community, even as issues like low digital literacy, poor rural 

infrastructure, and the cost of technology continue to exist. With continued investment 

in digital infrastructure, localised training, and inclusive policy support, India can 

ensure that the benefits of digital agriculture reach every corner of the country. 

 Al-enabled digital skills are a vehicle for social transformation rather than just a 

technological improvement. Communities gain financial security, bargaining strength, 

and the capacity to ensure their own futures when they have access to skills. However, 

the path ahead necessitates consistent investment in accessible internet infrastructure, 

tools for local languages, and inclusive policy frameworks. However, every woman has 

the potential to be an entrepreneur, a leader, and a catalyst for change in her community 

if the government, business community, and civil society work together effectively. 

Giving individuals the means to prosper is more important for social security and 

economic empowerment in rural India than charitable giving. Al is one such 

instrument, and the number of lives it improves will determine its actual success rather 

than gigabytes or algorithms. 
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