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Abstract

Agriculture continues to be the cornerstone of India’s economy, providing livelihoods to nearly half of its population.
However, the sector faces significant challenges such as low productivity, unpredictable weather patterns, poor market
linkages, and limited access to timely information. The integration of digital technologies—such as Artificial
Intelligence (Al), Internet of Things (IoT), Big Data analytics, and mobile-based advisory systems—along with
innovative policy interventions has begun to reshape the agricultural landscape.
This paper explores how these technologies and policies collectively empower farmers by improving productivity,
ensuring financial inclusion, and promoting sustainability. It highlights major digital initiatives like eNAM, Digital
Agriculture Mission, PM-KISAN, and Al-based advisory services. The paper concludes that leveraging technology
through inclusive and data-driven policies is essential to achieving sustainable agricultural transformation and
aligning with India’s commitment to the Sustainable Development Goals (SDGs).
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1. Introduction

Agriculture remains the foundation of India’s economy, contributing about 18% to the national GDP and employing
nearly 45% of the workforce. Despite significant progress in recent decades, the sector continues to struggle with
declining productivity, shrinking farm sizes, increasing input costs, and the impacts of climate variability. The
traditional extension models and market systems often fail to meet the information and resource needs of small and
marginal farmers, who form nearly 86% of India’s farming population.

In this context, digital transformation has emerged as a game-changer. Digital agriculture leverages tools such as
Artificial Intelligence (AI), Internet of Things (IoT), drones, blockchain, and mobile-based applications to
provide farmers with data-driven insights, improve market linkages, and reduce operational risks. According to the
Food and Agriculture Organization (FAO), digital technologies have the potential to increase global agricultural
productivity by up to 25% by 2030.

! How to cite the article: Venkateshwarlu S., Veeramalla D. (November, 2025); Empowering Farmers: The Role of Digital Technologies and
Innovative Policies in Agricultural Development; International Journal of Research in Social Sciences and Humanities; Vol 15, Special Issue 5;
4-8, DOL: http://doi.org/10.37648/ijrssh.v15105.002

4

Presented in National Seminar on "Viksit Bharat @ 2047: Public Policy, Governance & Digital Transformation" on 24-
25, November 2025, GDC, Khairatabad, Hyderabad, T.G.


http://www.ijrssh.com/
http://www.ijrssh.com/

International Journal of Research in Social Sciences and Humanities http://www.ijrssh.com

(IJRSSH) 2025, Vol. No. 15, Special Issue No. V e-ISSN: 2249-4642 p-ISSN: 2454-4671

In India, the government’s Digital India initiative and related agricultural missions are encouraging the use of digital
tools in extension, credit delivery, and risk management. Private sector enterprises, agri-tech startups, and NGOs have
also joined hands in this transformation, making farming more knowledge-based, transparent, and resilient.

The integration of innovative policies and digital technologies represents a crucial shift from input-intensive
agriculture toward knowledge- and data-intensive agriculture. This paradigm not only enhances productivity and
profitability but also ensures social inclusion and environmental sustainability — essential components of India’s
long-term development agenda aligned with the Sustainable Development Goals (SDGs).

2. Objectives of the Study

To examine the role of digital technologies in improving agricultural productivity.

To analyze policy innovations that support farmer welfare and sustainability.

To identify challenges in implementing digital agriculture.

To assess how digital initiatives align with the United Nations Sustainable Development Goals
(SDGs).

YV V.V V

3. Digital Technologies Transforming Agriculture

3.1 Artificial Intelligence and Machine Learning

Al and ML models assist in predicting crop diseases, yield estimation, and climate adaptation. Example: The
Al Sowing App developed by Microsoft and ICRISAT in Telangana provided customized sowing advisories,
leading to yield increases of up to 15%.

3.2 Internet of Things (IoT) and Smart Devices

IoT-enabled devices monitor soil moisture, temperature, and nutrient levels. Smart irrigation systems
help conserve water and reduce input costs. Example: IoT-based smart farming systems in Telangana
improved resource efficiency and reduced wastage.

3.3 Mobile Applications and ICT Tools
Farmers now access real-time market prices, weather forecasts, and government schemes via mobile platforms.
Examples: Kisan Suvidha, mKisan Portal, and eNAM have increased transparency and connectivity.

3.4 Blockchain for Transparency

Blockchain ensures traceability in the food supply chain, protecting both producers and consumers. Example:
The Spices Board of India implemented blockchain for tracking pepper and turmeric exports, improving trust
in quality.

3.5 Big Data Analytics
Data-driven agriculture enables precise decision-making and risk mitigation. By integrating meteorological
and soil data, farmers can make informed planting and input decisions.

4. Innovative Agricultural Policies in India

Over the last decade, India has witnessed a wave of policy innovation aimed at empowering farmers, improving
infrastructure, and digitizing agriculture. The government has adopted a multi-dimensional approach focusing on
income security, technology adoption, and market reforms. Some key initiatives include:
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5.

4.1 Digital Agriculture Mission (2021-25)

This flagship initiative focuses on creating a unified digital ecosystem for agriculture. It involves developing
an AgriStack — a federated database containing farmer profiles, land records, and crop data. The goal is to
facilitate data-driven governance, precision farming, and personalized advisories.

4.2 Pradhan Mantri Kisan Samman Nidhi (PM-KISAN)

Launched in 2019, PM-KISAN provides direct income support of 26,000 per year to small and marginal
farmers, credited directly into their bank accounts through digital platforms. This policy promotes financial
inclusion and serves as a safety net for vulnerable farming households.

4.3 Pradhan Mantri Fasal Bima Yojana (PMFBY)

Introduced in 2016, this crop insurance scheme uses satellite imagery, drones, and remote sensing for faster
assessment of crop losses. It minimizes the financial risks associated with weather and pest damage, ensuring
farmer stability.

4.4 eNAM — National Agriculture Market

The electronic National Agriculture Market (eNAM) integrates over 1,000 Agricultural Produce Market
Committees (APMCs) into a single digital trading platform. It enhances price transparency, reduces the role
of intermediaries, and allows farmers to sell their produce across states.

4.5 Soil Health Card Scheme
This initiative promotes scientific fertilizer application by providing farmers with detailed soil nutrient
reports. The result has been a reduction in fertilizer misuse, increased soil fertility, and improved crop yield.

4.6 Agri Infrastructure Fund (AIF)

Launched in 2020, the AIF provides medium-to-long-term credit facilities for building post-harvest
infrastructure such as warehouses, cold storages, and primary processing centers. It aims to reduce post-harvest
losses and enhance the value chain efficiency.

4.7 Farmer Producer Organizations (FPO) Policy (2020)

The government has targeted the formation of 10,000 FPOs by 2027 to strengthen collective farming, improve
bargaining power, and enable better access to credit and technology. FPOs are also being linked with digital
platforms for capacity building.

4.8 State-Level Innovations

States such as Telangana, Andhra Pradesh, Maharashtra, and Karnataka have implemented local policies
integrating Al-based advisories, smart irrigation, and drone mapping. Telangana’s Rythu Bharosa schemes
and Telangana’s Mission Kakatiya are notable examples of policy-driven innovation at the state level.

These policies together signify a holistic transition toward a digitally empowered, inclusive, and sustainable
agricultural ecosystem.

Case Studies of Digital Agriculture in India

India’s diverse agricultural landscape provides fertile ground for digital experimentation and innovation. Several
successful models demonstrate how technology can directly benefit farmers.
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6.

5.1 E-Choupal (ITC Limited)

Launched in 2000, E-Choupal is one of India’s earliest digital agriculture initiatives. It provides farmers with
real-time information on market prices, weather, and farming techniques through village internet kiosks. The
program now covers over 40,000 villages and 4 million farmers. It has reduced dependency on middlemen and
increased farmer incomes by 10-15%.

5.2 Digital Green Project

Implemented in states like Andhra Pradesh, Bihar, and Madhya Pradesh, Digital Green uses community
videos to train farmers in best agricultural practices. Farmers learn from visual demonstrations by their peers,
making the approach cost-effective and culturally relevant. Evaluations show productivity gains of 20-25%
among participants.

5.3 Al for Agriculture (ICRISAT & Microsoft Partnership)

The collaboration between Microsoft and ICRISAT in Telangana uses Al algorithms to analyze weather
and soil data, sending personalized sowing advisories via SMS. This initiative increased crop yields by 10—
30% and reduced input waste, particularly in groundnut and cotton farming.

5.4 Rythu Bharosa Kendras (Telangana Government)

These integrated digital centres act as one-stop hubs for input distribution, soil testing, market information,
and digital advisory services. They are linked to a centralized data system that helps identify farmer needs and
deliver timely interventions.

5.5 Tata Kisan Kendra and Agri Startups

Tata’s Kisan Kendra and startups like DeHaat, CropIn, and AgNext are developing Al-driven platforms for
precision farming, supply chain analytics, and quality testing. Cropln’s “SmartFarm” application tracks 13
million acres of farmland and supports 7 million farmers across India.

5.6 Mobile-based Weather and Market Information

Mobile applications like Kisan Suvidha and IFFCO Kisan offer weather forecasts, pest alerts, and real-time
market prices in multiple Indian languages. These have become critical for decision-making, especially during
monsoon-dependent sowing seasons.

5.7 Blockchain Traceability by the Spices Board

To promote export quality and transparency, the Spices Board of India uses blockchain technology to track
the entire value chain of spices such as pepper and turmeric—from farms to export markets—boosting global
consumer confidence.

Benefits of Digital and Policy Integration

Improved Productivity: Precision agriculture optimizes resource use.
Market Access: Farmers sell directly through digital platforms.
Financial Inclusion: Digital banking and insurance expand accessibility.
Transparency: Block chain reduces fraud and improves trust.
Sustainability: Promotes eco-friendly and climate-smart farming.

Challenges in Implementation

Poor internet connectivity in rural areas.
Low digital literacy among small farmers.
High cost of advanced technologies.
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e Data privacy and ownership issues.
e Need for region-specific language tools and local content.

8. Recommendations

Strengthen rural digital infrastructure under Bharat Net and 5G initiatives.
Launch farmer-focused digital literacy programs.

Encourage start-ups and private sector investment in AgriTech.

Develop open-access data platforms with privacy safeguards.

Integrate ICT in agricultural extension and training institutions.

hal A

9. Alignment with Sustainable Development Goals (SDGs)

SDG Goal Relevance to Agriculture

SDG 1 — No Poverty Enhances farmer income and livelihood security
SDG 2 — Zero Hunger Promotes sustainable food systems

SDG 8 — Decent Work & Economic Growth Generates rural employment through AgriTech
SDG 9 — Innovation & Infrastructure Encourages digital and physical agri-infrastructure
SDG 13 — Climate Action Supports climate-resilient agriculture

10. Conclusion

Digital agriculture, when combined with innovative policy support, has immense potential to revolutionize Indian
farming. The integration of Al, IoT, and data analytics, along with farmer-friendly policies such as PM-KISAN and
eNAM, empowers farmers both economically and technologically. To ensure inclusive and sustainable growth, it is
crucial that all farmers, particularly small holders benefit from digital transformation. Future agricultural success will
depend on how effectively technology, policy, and human capacity are harmonized for collective progress.
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