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Abstract 

 India's agricultural scene is undergoing an incredible transformation, all thanks to the surge of digital 

technologies and Artificial Intelligence (AI). This research paper takes a closer look at how digital agriculture is changing 

the game for farming practices, enhancing productivity, and promoting sustainable growth. It shines a light on important 

initiatives like the Digital Agriculture Mission (2024), AgriStack, the Krishi Decision Support System (KDSS), and AI-

powered advisory systems, which all play a part in building a strong Digital Public Infrastructure (DPI) for agriculture. 

By using a qualitative analytical approach, the paper pulls together existing policy documents, case studies, and 

secondary data to evaluate how digital technologies are impacting agricultural efficiency, climate resilience, and farmers' 

incomes. The findings show that digital agriculture improves decision-making with real-time data, optimizes resource 

use through precision farming, and strengthens risk management with AI-driven forecasting and insurance tools. 

However, challenges like digital illiteracy, fragmented landholdings, and infrastructure gaps are slowing down 

widespread adoption. The study wraps up by stating that while digital agriculture presents significant opportunities for 

sustainable growth, its success depends on inclusive implementation, strong policy support, and collaboration among all 

stakeholders. The paper recommends bolstering digital. Artificial Intelligence (AI), infrastructure, making technology 

more accessible, and enhancing capacity building to ensure that everyone can reap the benefits of these advancements. 

Keywords: Digital Agriculture, Transformation, Mission, Infrastructure, Framing, Digital Technologies. India, 

Artificial Intelligence (AI), Digital Public Infrastructure (DPI), Digital India.    

 

 

I. Introduction  

 Agriculture is a vital part of India’s economy, contributing around 16–20 percent to the Gross Domestic Product 

(GDP) and providing jobs for nearly 44 percent of the workforce. Even though it plays a crucial role in ensuring food 

security and supporting livelihoods, the sector grapples with ongoing structural issues like fragmented landholdings, 

climate variability, inefficient resource use, and limited access to markets. Traditional farming methods are increasingly 

falling short of meeting the needs of a growing population and the demands of environmental sustainability. In recent 

years, digital technologies have stepped in as powerful allies to tackle these challenges. Digital agriculture involves the 

use of cutting-edge technologies such as Artificial Intelligence (AI), the Internet of Things (IoT), big data analytics, 

remote sensing, and drones in farming practices. These innovations allow farmers to tap into real-time information about 

weather conditions, soil health, crop status, and market trends, which in turn enhances their decision-making and boosts 

productivity. 
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Digital Agriculture and Artificial Intelligence (AI) in India 

 

 

 The Government of India has acknowledged the game-changing potential of digital agriculture and has rolled 

out several initiatives to encourage its adoption. The launch of the Digital Agriculture Mission in September 2024 is a 

significant milestone in this endeavor. This mission aims to establish a comprehensive Digital Public Infrastructure (DPI) 

for agriculture, bringing together platforms like AgriStack, the Krishi Decision Support System (KDSS), and soil fertility 

mapping systems. These initiatives are designed to create a cohesive and data-driven agricultural ecosystem that benefits 

farmers, policymakers, and agribusinesses alike. The main goal of this research paper is to explore how digital 

agriculture can drive sustainable growth in India. It looks into the ways digital technologies can boost productivity, make 

better use of resources, and help farmers adapt to climate challenges. The study also aims to pinpoint the major hurdles 

in adopting digital agriculture and suggest policy solutions to tackle these issues. The key idea behind this research is 

that digital agriculture could revolutionize Indian farming, making it more efficient, sustainable, and inclusive—if we 

can effectively address challenges related to accessibility, affordability, and digital literacy. 

 

II. Methodology  

 This research takes a qualitative approach, diving deep into secondary data. We gathered insights from a variety 

of sources, including government reports, policy documents, research papers, and case studies focused on digital 

agriculture in India. The publications we examined cover topics like the Digital Agriculture Mission, AgriStack, AI-

powered agricultural tools, and the latest innovations in agri-tech. Our study uses both descriptive and analytical 

methods. It began with a systematic review of relevant data on digital agriculture initiatives and technologies. After that, 

we conducted a thematic analysis to pinpoint key trends, benefits, and challenges related to digital agriculture. In the 

end, we assessed case studies of AI applications and precision farming practices to grasp their real-world impacts. 

Additionally, we employed comparative analysis to see how different digital initiatives are faring in boosting 

productivity, sustainability, and farmer income. To ensure our findings are reliable and valid, we used data triangulation, 

cross-referencing information from various sources. This approach not only guarantees reproducibility but also offers a 

well-rounded understanding of the effects of digital agriculture in India. 
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III. Review of Literature  

 The ongoing research highlights just how crucial digital agriculture is for sustainable development. A wealth of 

studies shows that bringing AI and data analytics into farming can significantly boost productivity and make better use 

of resources. Gowsami R and colleagues (2023) pointed out some operational inefficiencies that could be tackled by 

embracing digital agriculture technologies. Meanwhile, Balkrishna A and his team (2023) explored how digital 

technologies are making their way into the Indian agriculture sector, which is set to boost India's Agri-stack vision. 

Dwivedi S and others (2025) stressed the need to back national strategies for effectively rolling out digital solutions in 

agriculture. Nitturkar H (2021) observed that digital agriculture can effectively bring together a range of benefits. 

Balasundram S. K (2023) emphasized that farmers must ensure the advantages of digitalization are realized in a 

sustainable and fair way. Sharma C (2024) highlighted how progressive technologies can help pave the way for a 

healthier and more sustainable agricultural future.  

 Klerkx L (2019) delved into digital agriculture, smart farming, and the idea of agriculture 4.0. Dibbern T (2024) 

discussed how digital technologies are being adopted in the agricultural sector. Deichmann U (2016) noted that mobile 

phones and the internet have made a significant impact across nearly all sectors of the economy, agriculture included. 

Singh Rupika (2023) proposed that mobile-based services could be a game-changer for improving outcomes for farmers. 

Mondal P and colleagues (2009) suggested that developing countries are likely to facilitate the adoption of these 

technologies. Lastly, Rajkhowa P and his team (2021) argued that digital technologies could enhance the effectiveness 

of agricultural extension services. 

 In 2019, Fabregas, R et al. explored how the rise of smartphone usage could be a game-changer for farmers, 

offering them valuable market insights, pest alerts, and even video-based farming tips. Birner, R et al. (2021) highlighted 

the immense potential of digital agriculture to reshape the farming landscape. Carolan, M. (2020) took a deep dive into 

the experiences of farmers who have embraced automated systems. Lele, U. et al. (2017) discussed the development of 

user-friendly e-platforms for farmers, while also shedding light on various top-down policy and institutional reforms 

currently in progress. Malik, S. A. (2023) made connections between climate-smart agriculture and practical farming 

methods.  

 Jarial, S. (2023) pointed out that the cutting-edge technologies of the Fourth Industrial Revolution are making 

waves across various sectors, including agriculture. Shepherd, M et al. (2020) stressed the need for effective data 

governance to fully harness the benefits of digital agriculture. Das, R et al. (2024) emphasized how the rapid growth of 

the internet and advancing technology in India are creating significant opportunities. Pramanik, C (2026) discussed the 

critical role of access to digital extension services. Daum, T et al. (2022) noted that digital tools are paving the way for 

new possibilities in livestock development. Chen, Y et al. (2020) talked about how digital agriculture is becoming more 

accessible to everyone. Lastly, Fuentes-Peñailillo, F et al. (2024) explained how the Internet of Things (IoT), remote 

sensing, and artificial intelligence (AI) are enhancing crop production efficiency and sustainability. 

 Research on precision farming reveals that using tailored inputs for specific areas not only cuts down on waste 

and environmental impact but also leads to better crop yields. Many experts point out the essential role of digital public 

infrastructure in driving agricultural change. Initiatives like AgriStack and KDSS are seen as key to enhancing data 

access, transparency, and policy implementation. Pokhariyal, S et al (2023) have introduced some innovative techniques 

aimed at enhancing agricultural monitoring. Suresh, D (2024) stresses the importance of embracing technological 

advancements. Laskar MH (2023) points out that the digital society has become a key player in driving transformation. 

Saxena, D et al (2019) argue that digitalization is a must in today’s world. Hackfort, S. (2021) describes the digitalization 

of agriculture as often seen as the next big revolution in the field. Soam, S. K et al (2023) emphasize that Digital 

Agriculture and Artificial Intelligence (AI) are paving the way for entrepreneurship in farming. Bhowmik, M (2026) 

talks about how crucial digital inclusion and tech adoption are for Farmer Producer Organizations. 

  Ashok, G. (2022) mentions that e-governance is all about boosting public involvement in shaping a new India. 

Dutta N et al (2023) look into how adopting digital technology impacts performance. Steinke, J et al (2021) highlight 

the significant advantages that modern information and communication technologies bring. Shah, D. (2022) assesses 

how ICT influences agricultural development. Viswanath Venkatesh et al (2012) discuss initiatives aimed at bridging 

the digital divide in developing countries. Dharumarajan, S et al (2022) discover that high-resolution soil nutrient maps 
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and SFI are great for identifying fertility levels. Oliveira, R et al (2023) explore AI technologies that boost resource 

optimization and productivity. Saini N et al (2025) argue that the Digital India initiative is vital for a sustainable future. 

Raj, S. (2013) reviews various e-agriculture projects in developing nations. Coggins, S et al (2025) increasingly turn to 

chat apps like WhatsApp to share and access information, including farming videos. Carmela Annosi M et al (2020) 

analyze how digital technology impacts sustainable development. Alex, et al. (2023) report that embracing digital 

technologies has brought about significant changes. 

 Chauhan, N et al (2025) discusses adaptation solutions and ways to boost agricultural sustainability. Khatoon, 

N et al (2026) focuses on integrating digital markets through e-NAM. Chowdary T (2002) emphasizes making 

agriculture more affordable by fostering a competitive environment. Singh, N. P et al (2006) notes that agricultural 

diversification is shaped by various infrastructural and technological factors. Chaudhary, S et al (2021) explores the use 

of e-Trading in Indian agricultural marketing. Mukherjee, R. (2019) highlights how the 'Digital India' vision has 

supposedly spurred infrastructural growth. Das, B. (2014) discusses the adoption of ICTs for accessing agricultural 

information. Suchiradipta, B et al (2018) points out the growing role of social media in agricultural extension and 

advisory services. Popkova, E.G et al (2024) examines digitalization, particularly focusing on technological support for 

optimizing social communications. Arora, R et al (2026) addresses the digital divide in India. Lastly, Zhang, W et al 

(2026) notes that Artificial Intelligence (AI) has revolutionized industries around the globe. 

Chauhan, N et al (2025) discusses adaptation solutions and ways to boost agricultural sustainability. Khatoon, N et al 

(2026) focuses on integrating digital markets through e-NAM. Chowdary T (2002) emphasizes making agriculture more 

affordable by fostering a competitive environment. Singh, N. P et al (2006) notes that agricultural diversification is 

shaped by various infrastructural and technological factors. Chaudhary, S et al (2021) explores the use of e-Trading in 

Indian agricultural marketing. Mukherjee, R. (2019) highlights how the 'Digital India' vision has supposedly spurred 

infrastructural growth. Das, B. (2014) discusses the adoption of ICTs for accessing agricultural information. 

Suchiradipta, B et al (2018) points out the growing role of social media in agricultural extension and advisory services. 

Popkova, E.G et al (2024) examines digitalization, particularly focusing on technological support for optimizing social 

communications. Arora, R et al (2026) addresses the digital divide in India. Lastly, Zhang, W et al (2026) notes that 

Artificial Intelligence (AI) has revolutionized industries around the globe. 

 Chatterjee S (2020) highlights the incredible potential of AI-related technology for development. Vinayaka, 

Prasad, P.R.C (2024) discusses how remote sensing technologies can be integrated. Hasteer, N et al (2024) emphasize 

the crucial role of Artificial Intelligence (AI) in agriculture. Sood A et al (2022) point out the benefits of this technology 

on a larger scale for boosting agricultural production. Yang, M et al (2022) introduce artificial intelligence in the context 

of designing an apple sorting system. Vallangi, N (2026) explains how an AI weather model assists smallholder farmers 

in adapting to climate change. Ragaveena, S et al (2021) mention that "smart farming" is a rising trend in agriculture. 

Bali, N et al (2021) stress that predicting crop yields is a key aspect of farming. Ben Ayed et al (2021) highlight the 

significance of artificial intelligence and machine learning in enhancing the food and agriculture sector. Mishra, P et al 

(2025) provide valuable insights for agricultural planning, policymaking, and food security in India. Ajatasatru, A et al 

(2024) note that Climate Smart Agriculture (CSA) has emerged from recognizing this duality. 

  The current literature also stresses the importance of real-time data in improving decision-making and reducing 

the uncertainties that farmers often face. Studies on AI in agriculture demonstrate its effectiveness in various areas, such 

as assessing soil health, identifying pests, predicting weather patterns, and gathering market insights.  The findings 

suggest that AI-powered advisory systems have enabled farmers to make more informed decisions, leading to increased 

productivity and higher incomes. However, the research also reveals significant challenges. Issues like low digital 

literacy, inadequate infrastructure, and financial hurdles pose major obstacles to adopting digital technologies, 

particularly for small and marginal farmers. Additionally, concerns about data privacy and interoperability still need 

thorough investigation. While a lot of research has been done on digital agriculture, there are still gaps in understanding 

how scalable these technologies are and their long-term impacts on sustainability. This study aims to address those gaps 

by providing an in-depth analysis of digital agriculture in India. 
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IV. Results and Discussion  

 The exploration of digital agriculture initiatives in India reveals a remarkable transformation across different 

parts of the agricultural value chain. One key takeaway is the significant boost in data accessibility and decision-making 

skills. Platforms like AgriStack and the Krishi Decision Support System (KDSS) have empowered farmers with real-

time, location-specific insights about weather, soil conditions, and crop trends. This newfound access enables farmers 

to make informed choices about what crops to plant, when to irrigate, and how to apply inputs, ultimately reducing 

uncertainty and enhancing their planning at the farm level. Another major benefit is the increase in productivity and 

operational efficiency. The use of AI-driven advisory systems and precision farming technologies has resulted in 

noticeable improvements in crop yields. Research shows that farmers using AI-based tools have experienced yield 

increases of 20 to 30 percent. These gains are largely attributed to timely advice, accurate forecasts, and optimized input 

usage, all of which contribute to better overall farm performance. 

Digital Agriculture and Artificial Intelligence (AI) Technologies 

  

Resource optimization has emerged as another crucial advantage of digital agriculture. Technologies like sensors, drones, 

and data analytics enable the precise application of water, fertilizers, and pesticides. This method not only cuts down on 

waste but also reduces input costs and lessens environmental harm. Precision farming practices promote sustainable 

agriculture by encouraging efficient resource use and minimizing the ecological footprint of farming activities. The study 

shines a light on how digital technologies are boosting climate resilience. With AI-powered weather forecasting and risk 

management tools, farmers are now much better equipped to tackle climate variability. Many farmers have started 

changing their sowing and land preparation strategies based on these AI-driven forecasts, showing a clear move towards 

more proactive and adaptable farming methods. This is especially crucial in India, where agriculture heavily relies on 

monsoon patterns. 

 Another key takeaway is the improved market access for farmers. Digital platforms like e-NAM and 

AGMARKNET offer real-time updates on commodity prices and market demand, allowing farmers to make smarter 

marketing choices, achieve better prices, and lessen their reliance on middlemen. Consequently, farmers are becoming 

more connected to both national and digital markets, which boosts their income potential. The rise of the agri-tech 

ecosystem is also apparent, with a growing number of startups and innovations emerging in the field. Government 

support programs have been vital in nurturing entrepreneurship and technological progress. These startups are making 

strides in precision farming, supply chain management, and climate-smart agriculture. Moreover, digital agriculture has 
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played a significant role in enhancing financial inclusion. By utilizing digital identities and integrated platforms, farmers 

now have better access to credit, insurance, and government subsidies. This ensures that benefits are delivered more 

effectively and strengthens the financial security of farmers. 

 

 While there are some positive outcomes, several challenges still remain. The adoption of digital agriculture isn't 

uniform, mainly due to gaps in digital literacy, inadequate infrastructure in rural areas, and affordability issues. Small 

and marginal farmers, who represent a significant part of the farming community, face considerable obstacles when it 

comes to accessing and utilizing digital technologies. This discussion sheds light on the transformative potential of 

digital agriculture in India. The integration of AI and digital tools has led to enhancements in productivity, efficiency, 

and sustainability, which aligns with existing research on technology-driven agricultural development. The shift towards 

data-driven decision-making and precision farming signifies a major departure from traditional practices. 

 However, the study also highlights some important limitations. The digital divide remains a significant barrier 

to inclusive growth, and fragmented landholdings complicate the scaling of advanced technologies. Institutional 

challenges, such as gaps in policy coordination and collaboration among stakeholders, further hinder the effective 

implementation of digital initiatives. Additionally, the study's reliance on secondary data and the absence of primary 

field research are notable drawbacks. Future research should focus on empirical studies and region-specific analyses to 

better understand the localized impacts of digital agriculture. In summary, while digital agriculture presents substantial 

opportunities for sustainable growth, it’s essential to address structural and systemic challenges to ensure fair and 

widespread adoption across India’s diverse agricultural landscape. 

V. Conclusion  

 This study finally concluded that digital agriculture is a game-changer for sustainable growth in India. By 

weaving together AI, data analytics, and digital platforms, it's revolutionizing farming practices, boosting productivity, 

and helping farmers adapt to climate challenges. Initiatives like the Digital Agriculture Mission, AgriStack, and AI-

driven advisory systems are laying a solid groundwork for this shift. The study highlights that while digital agriculture 

brings a wealth of benefits, its success hinges on tackling some significant hurdles, including digital literacy, 

infrastructure issues, and affordability. Making sure that technology is accessible to everyone, especially small and 

marginal farmers, is crucial for unlocking its full potential. This study recommends that to introduce new policy 

suggestions include enhancing digital infrastructure, fostering skill development, promoting partnerships between the 

https://ijsrem.com/


          
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 10 Issue: 05 | May - 2026                              SJIF Rating: 8.659                                         ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM63014                                           |        Page 7 
 

public and private sectors, and creating affordable tech solutions. Moreover, encouraging innovation through agri-tech 

startups and research institutions can speed up the embrace of digital agriculture. In conclusion, digital agriculture isn't 

just about new technology; it's a holistic approach to achieving sustainable and inclusive growth in agriculture. With the 

right strategies and teamwork, India can harness digital and Artificial Intelligence (AI) technologies to create a resilient 

and competitive agricultural sector on the global stage. 
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