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ABSTRACT:  

Nowadays India is rapidly growing as a populated country and of course the primary need towards 

the fulfillment of hunger is hugely dependent on the productivity, profitability of agricultural sector 

But to fulfill the need we have to transform our technology further. For that we need to fill the digital 

gap. The integration of information technology (IT) within agriculture practices, also called 

agricultural information technology (AIT), has shown a remarkable progression in the last 20 

years.The perspective towards the digitization of agricultural need that visionary approach of 

developing AI, IoT (Internet Of Things)tools. In this article, I tried to develop a concrete concept of 

how we can improvise the concept of digital agriculture(DA) into the sobering development of the 

food supply securing the environmental sustainability at the same time .I have gone through several 

national trends on adoption of digitization with impact on productivity and profitability among 

farmers’ community. 

Keywords: Agricultural Information Technology (AIT), Digital Agriculture (DA),  Information and 

communication technology (ICT), Profitability, Productivity 

INTRODUCTION: 

Information and communication technologies, or ICTs, are any instruments or equipment that enable 

data collection or exchange through transmission or interaction (Rao, 2007). ICT is a catch-all word 

that encompasses radio, television, mobile phones, the internet, electronic money transfers, and 

more. In agriculture, ICTs boost productivity, market accessibility, and weather adaptation. Since 

2010, more than 40 million people have fallen into poverty due to increased food costs, necessitating 

more effective agricultural interventions (World Bank 2011) (Bathla et al., 2020). The need for food 

has increased due to the world's expanding population, which is predicted to reach 9 billion people 

by 2050, placing strain on already scarce resources. It will take a 70% increase in food production 
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to feed that people. The latency between knowledge generation and dissemination has significantly 

decreased as a result of technological improvements. Farmers are now better equipped to handle 

hazards related to weather, technology, prices, and many other factors. ICTs not only aid in 

information dissemination but also enhance farmers' knowledge bases, boost their involvement, and 

facilitate knowledge sharing among farmers (Tiwari, 2022).Effective use of ICT aids in overcoming 

obstacles related to time, location, language, and illiteracy. As a result, ICT has become a key 

component of the contemporary knowledge-based economy, advancing the nation's socioeconomic 

development (Ghosh and Ghosh, 2009). The interrelation between digitization and meeting farmers’ 

need with respect to increased productivity and profitability ensuring sustainability nowadays is not 

only a advancing step but also it emphasizes to reshape modern dynamics of social sciences where 

people are reinventing their perception towards socialization into new world of farming. Productivity 

and Profitability are two crucial pillars of modern day agricultural concept and the immaculate 

development of these two pillars are incomplete without securing sufficient skills of usage of ICT 

tools and digitized environment. So we need to mitigate the knowledge gap and assure clean 

perception towards integrated improvement of profitability and productivity securing a sustainable 

environment (Jayaraman et al., 2012). 

Recent Growth of ICT in India: 

The best places to combine cutting-edge technologies with research supported by science are 

developing nations like India (Jyothsna et al., 2024).. According to a World Economic Forum 

research, the country has seen a 45% growth in active internet users since 2019, with over 50% of 

the population using smartphones. In rural areas, internet penetration is as high as 41%. The three 

main pillars of the Digital India Program, which aspires to turn the country into a digitally empowered 

community, are strong government support (Shaini and Kharb, 2025).High degrees of connectivity 

are necessary for digital agriculture in order to facilitate communication between linked IoT sensors 

in the soil, on livestock, weather stations, agricultural equipment, drones, and cloud data services. 

The National Digital Communication Policy, the National Telecom M2M Roadmap, and the Fairness 

Assessment and Rating of Artificial Intelligence Systems are recent efforts to address and support 

these issues (Maheshwari and Sharma, 2025). 

Initiatives by Government Of India regarding ICT For Productivity and Profitability: 

The Department of Agriculture and Farmers Welfare (DA&FW) of the Government of India launched 

the "National e-Governance Plan in Agriculture (NeGP-A)" program in order to establish the 

favourable regulatory and governance framework needed for a digital agricultural ecosystem to 

thrive. 

The majority of the literature currently available on ICT in agriculture focuses on adoption-related 

issues which are explained by elements like peer social influence, farm size, location, farmer age 

and education level, technology complementarity, and information source accessibility (Kaushik, 

2020).Adopters' attitudes and actions reveal their first adoption choices; whereas tech enthusiasts 

enthusiastically embrace technology, reluctant users continue to engage in conventional farming 

methods. 
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AI's dynamic skills can help detect shifts in agricultural product prices on the market and offer precise 

planting and harvesting instructions to prevent large crop losses (Sharma and Shivandu, 2024). 

Customized irrigation programs and early disease detection could increase overall efficiency and 

productivity. Weather forecasts powered by AI offer accurate, useful information about everyday 

farm operations in real time (Shetty et al., 2024). Preventive actions to lessen crop loss may be 

made possible by such precise knowledge. Through learning processes over time, agricultural 

companies can expand on their current dynamic IT capabilities as they implement AI applications. 

These technologies underpin applications such as Meghdoot, which has been downloaded over 

300,000 times and offers farmers advisories relevant to crops and locations, or Pusa Krishi, which 

estimates horticulture crop productivity and supports science-based crop insurance. Approximately 

20 million farmers in India today receive agro-advisory services from Kisan Sarathi, a digital 

agricultural extension platform. 

Additionally, ICAR launched a precision agriculture network program called the ICAR-Network 

Program on Precision Agriculture (NePPA), which started with 16 ICAR Research Institutes and was 

led by the Indian Agriculture Research Institute (IARI), New Delhi. The program's main goal is to 

investigate how current advancements in sensor, IoT, drone, and ICT technologies, as well as 

variable rate technologies (VRTs), might be employed in precision smart agriculture (Saleem et al., 

2023).The main goals cover a wide range of areas, including precise monitoring and management 

of soil fertility, crop health, livestock farming, post-harvest operations, aquaculture, and upscaling 

farmers' field scale to improve input use efficiency and an ideal production system. To enable locally 

appropriate usage of the data from the geographical database, ICT solutions, such as PC, tablet, and 

smartphone applications, have been developed. Farmers and irrigation scheme managers can use 

them with ease.  

ICT make it possible for resources and information to be shared quickly (Ghosh and Ghosh, 2009). 

Mobile phones provide farmers with real-time information on weather, pest outbreaks, market 

pricing, quick extension services, and cutting-edge agricultural technologies through applications 

and the short message service (SMS). Digital technologies enable smallholders access information 

and break the current inequality on this front, even while they cannot solve problems relating to 

small landholding size, lack of inputs, or automation. 

However nowadays ICT is turning to be a game changer based on the scenario of agricultural 

profitability (Akther, 2023).ICT is saving farmers from yield losses by sharing trending market data 

and also creating the congenial situation of analysing real price fluctuations.  

In India, farmers can negotiate higher rates and choose when and where to sell their produce with 

the use of ICT platforms like e-Choupal, which offer market price data (Mukerji, 2020). Enhancing 

resource management and risk mitigation through the use of ICT-based consulting services 

increased productivity by 15% to 30%. Initiatives like mKisan serve as examples of how mobile 

technology helps farmers connect with extension services.  

Kisan Suvidha is another mobile app that is aiming in the similar manner. Since its launch, India's 

Farmer Connect Portal has benefited over 10 million users by connecting farmers with buyers, 

providers of inputs, and government advisory services. Every year, thousands of people participate 
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in India's AgMOOCs, which are created by IIT Kanpur and offer free courses on agronomy and 

climate-smart agriculture. The first state to use ICT in agriculture was West Bengal, which is the 

world's top producer of paddy and the second-largest producer of potatoes (Chakraborty and Kumar, 

2025)The Krishi Prajukti Sahayak of each gram panchayat received a tablet as part of the state's 

2014 introduction of Matir Katha, an ICT-driven tablet-based agri-tool. The system allowed all state 

stakeholders to settle disputes anywhere in the state, and it was related to the expansion of 

agriculture (Randeria, 2007) The software creates weekly block-level management information 

systems (MIS) reports on schemes and projects to enhance the agriculture department's control, 

governance, and transparency and to help policymakers make better decisions. 

Now if we focus on the sustainability, we can secure it with optimisation of ICT tools. With proper 

use of ICT tools we can integrate sustainability with productivity and profitability and secure 

legitimate growth in overall farming infrastructure of our country. For that we need smart 

infrastructure with proper vision (Bhogaraju and Korupalli, 2020). 

State level initiatives regarding development of  ICT: 

Karnataka (Bhoomi & FRUITS): The Farmer Registration and Unified Beneficiary Information 

System (FRUITS) are easily integrated with the state's digital land registration system (Bhoomi). 

This ICT foundation connects farmers to specific government subsidies, institutional loans, and Direct 

Benefit Transfer (DBT). 

Maharashtra (e-SAP): This ICT tool for managing pests and diagnosing diseases was created in 

collaboration with agricultural universities. Farmers can reduce crop loss by taking pictures and 

sending field data via mobile applications to receive professional solutions in real time. 

Kerala (KISSAN): An integrated ICT delivery system is the Karshaka Information Systems Services 

and Networking (KISSAN) project. Through specialized web portals and mobile apps, it offers 

interactive instruction, agricultural alerts, and recommendations based on customized soil tests. 

Telangana and Andhra Pradesh both use real-time digital crop booking (e-Crop) applications. In 

order to provide state governments with precise production projections and to assist farmers in 

optimizing their water use, this IT intervention collects data on crop-sown regions. 

Odisha (Ama Krushi): An innovative ICT-driven platform for extension services that provides 

farmers in Odisha with text and voice-based agro-advisories. In order to control seasonal crop cycles 

and increase profitability, it puts farmers in close contact with agricultural specialists. 

Tamil Nadu (Uzhavan App): A comprehensive state mobile application that offers farmers daily 

market prices, fertilizer and seed availability, crop insurance, and agricultural equipment rental 

services.  

Role of sustainability in balancing  productivity and profitability through ICT:  

If we develop productivity and profitability through ICT then sustainability plays a key role in making 

harmony between them. Nowadays farmers are having vast and rigorous access of social media 

through Mobile phone and it has become so easy to access the wider up to date technology. The 

transfer of technology has become seamless and it has also significantly reduced the cost 

expenditure of the farmer moreover it is contributing in economic surplus of the farmer. The up to 
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date and modified crop solution is also helping in mitigating the risk of the crop failure and gradual 

progress in agricultural productivity. The crop solution that is associated with the particular issue of 

the crop is somehow emphasize how it can minimally hamper the natural resources associated with 

the farming and it focuses on the the integrated technology. It includes solutions like Integrated 

Pest Management, Integrated Disease Management, Integrated Farming System etc. Now with the 

advancement of ICT technology the farmer’s are easily aware of the pre-requisites of a successful 

farming. They are able to build the foundation of a safe and secure agricultural practice with 

productivity and profitability in progression. What Farmers actually need is a proper guidance and 

direction towards the utilization of ICT and AI tools and socialize the use among others. The 

confluence between agricultural sustainability, productivity and profitability is only possible when 

the farmer is using the technology with proper concern and sincerity with proper digital literacy. 

Role of Youth mind towards enhanced agricultural productivity and profitability: 

ICT and AI tools is the representation of advanced agricultural world. And the advancement attracts 

young mind cause the fresh curious mind always emerges them into the vast arena of technology 

and this mindset can directly trigger the agricultural productivity and profitability. Balancing the 

productivity and profitability with sheer sustainability needs the analytical vision and the young 

generation farmers carry it within them and this can be a powerful weapon to blend the absolute 

brilliance. Digitization of agro based technology contrasts with gadgets like mobile phone and the 

youth mind is pretty expert in handling it. They are up to date with problem solving nature and more 

over they dives deep into complexity and assures its solvency. In an awareness campaign regarding 

digitization they will be first to accept it. Their Choleric mindset makes them the leader and 

adaptable.  Their conviction is high and they are the weapons for the extension agent to disperse 

the technology wider. They are not just capable of handling productivity and profitability they can 

transform the whole agricultural scenario of the country.But there is one setback that young farmers 

are less laborious and inspite of being clearly aware of the technology they may not always able to 

perfectly practically implement it. For that we need to consider the traditionalism and their root 

experience of the field. So we cannot just solely depend on the young minds rather we should 

emphasize on the convergence of traditionalism and modernism to fully utilize the efficiency of ICT 

and AI tools for the upbringing of profitability and productivity in modern agricultural scenario.  

CONCLUSION: 

So from the above brief discussion we have derived that ICT and AI tools can definitely improvise 

the agricultural scenario with improved productivity and profitability but not from the singular aspect 

it must be properly organised and disseminated through proper channels for proper implementation. 

So, here the government need to play the active role. They need to enumerate policies for capacity 

development of the farmers. Government should promote the precision farming technologies to 

ensure the sustainability at the same time besides productivity and profitability. Regular 

communication between extension professionals and farmers can play a key role for the 

dissemination of technology. As we can see already many states have stepped into the socialisation 

of digitisation to promote productivity and profitability along with sustainability. Just the government 

need to widen the existing network with proper strategy and vision. 

 



Indian Farmer, Vol.13 (06); June-2026                                                                                                         Banerjee et al 

 

P a g e  329  

 

REFERENCES: 

Akther, F. (2023). E-Agri: A Game-Changer for Indian Agriculture. Formosa Journal of Science and 

Technology, 2(10), 2902-2914. 

Bathla, S., Joshi, P. K., & Kumar, A. (2020). Agricultural growth and rural poverty reduction in India: 

Targeting investments and input subsidies. Springer Nature. 

Bhogaraju, S. D., & Korupalli, V. R. K. (2020, January). Design of smart roads-a vision on indian 

smart infrastructure development. In 2020 International conference on communication 

systems & networks (COMSNETS) (pp. 773-778). IEEE. 

Chakraborty, D., & Kumar, P. (2025). ICT Digital Agriculture for Raising Farmers’ Income: A Case 

Study of West Bengal. Agricultural Economics Research Review, 38(2), 194-205. 

Ghosh, M., & Ghosh, I. (2009). ICT and information strategies for a knowledge economy: the Indian 

experience. Program, 43(2), 187-201. 

Ghosh, M., & Ghosh, I. (2009). ICT and information strategies for a knowledge economy: the Indian 

experience. Program, 43(2), 187-201. 

Jayaraman, V., Singh, R., & Anandnarayan, A. (2012). Impact of sustainable manufacturing 

practices on consumer perception and revenue growth: an emerging economy 

perspective. International Journal of Production Research, 50(5), 1395-1410. 

Jyothsna, R., Kumar, K. S., Latha, Y. M., Shailaja, N., Madhuri, B., & Katta, S. (2024, November). 

Cutting-Edge Scientific Innovations: Bridging Interdisciplinary Research and Technological 

Advancements. In 2024 International Conference on Intelligent Computing and Emerging 

Communication Technologies (ICEC) (pp. 1-6). IEEE. 

Kaushik, H. A. N. S. (2020). A study on enablers and challenges in adoption of technology by north 

Indian dairy farms a systems approach. 

Maheshwari, D., Sharma, B., Maheshwari, D., & Sharma, B. (2025). Governing Digital India: A 

Report on Institutions and Instruments. New Delhi: Centre for Social and Economic Progress. 

Mukerji, M. (2020). Re‐examining strategic and developmental implications of e‐Choupal, India. The 

Electronic Journal of Information Systems in Developing Countries, 86(4), e12132. 

Randeria, S. (2007). The state of globalization: Legal plurality, overlapping sovereignties and 

ambiguous alliances between civil society and the cunning state in India. Theory, culture & 

society, 24(1), 1-33. 

Rao, N. H. (2007). A framework for implementing information and communication technologies in 

agricultural development in India. Technological Forecasting and Social Change, 74(4), 491-

518. 

Saini, N., & Kharb, R. (2025). Empowering sustainable development through digital transformation: 

insights from digital India. Journal of Asia Business Studies, 19(3), 606-634. 



Indian Farmer, Vol.13 (06); June-2026                                                                                                         Banerjee et al 

 

P a g e  330  

 

Saleem, S. R., Zaman, Q. U., Schumann, A. W., & Naqvi, S. M. Z. A. (2023). Variable rate 

technologies: Development, adaptation, and opportunities in agriculture. In Precision 

agriculture (pp. 103-122). Academic Press. 

Sharma, K., & Shivandu, S. K. (2024). Integrating artificial intelligence and Internet of Things (IoT) 

for enhanced crop monitoring and management in precision agriculture. Sensors 

International, 5, 100292. 

Shetty, S., Shetty, M., Shetty, A. P., Kumari, K. S., & Shettigar, M. (2024, December). AI-Integrated 

Weather Forecasting System: Empowering Agriculture through Intelligent Insights and 

Accessibility. In 2024 Fourth International Conference on Multimedia Processing, 

Communication & Information Technology (MPCIT) (pp. 162-167). IEEE. 

Tiwari, S. P. (2022). Information and communication technology initiatives for knowledge sharing in 

agriculture. arXiv preprint arXiv:2202.08649. 

 

 

 

 

 

 

 

 

 

 

 

 


