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Abstract 

 

Purpose: The purpose of this paper is twofold: first to identify the role and importance of digital agripreneurship in 

the context of Indian agriculture and second to draw out the implications for future research and actions. 

Design / Methodology/ Approach: This paper is based on review of recent research papers authored by professionals 

affiliated with national /international agricultural research centres. 

Findings: The studies reviewed in the paper identify the opportunities emerging from new and expanding market of 

digital agricultural practices and also major challenges associated with them. This paper tries to identify some key 

attributes of successful digital agripreneurship interventions and their impact on growth of agriculture sector in India. 

Research Limitations/ Implications: The paper summarizes only recent advancements in digitalization in 

agriculture. Important contributions to knowledge may have been made even before this time frame. 

Originality/Value: This paper highlights the knowledge in the field and also identifies emerging issues and policy 

implications, knowledge gap priorities for future research. 
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Introduction: 

 

Agriculture is one of the most important sectors in the Indian economy, with a current worth of US$ 370 billion. 

According to the Economic Survey 2020-21, the agriculture sector's GDP contribution is expected to increase to 

19.9% in 2020-21, up from 17.8% in 2019-20. With established farming methods and supportive regulations, the 

government has taken significant strides to aid and strengthen the agriculture sector over the years. The recent 

advancement of digital technology in agriculture will help to accelerate growth by ensuring higher crop yields and 

improving sustainability by lowering water consumption and pesticide use.  

 

Digital innovation in agriculture is one of the major trends to look out for economic growth. Digital agripreneurship is 

the use of new and advanced technologies integrated into one system, to enable farmers and other stakeholders within 

the agriculture value chain to improve food production. Currently, the Government is striving hard to streamline the 
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policies, creating necessary infrastructure and commercializing this innovation for the betterment of the masses. Use 

of 3 D Printing , Robots, Sensors, Drones , Artificial intelligence (AI) and machine learning (ML), as well as remote 

sensing, big data, block chain, and the Internet of Things (IoT), are revolutionising agricultural value chains and 

modernising processes. This role of innovation in agriculture or agripreneurship is transforming the infrastructure 

development process and supply chain system. While other countries, including the Netherlands, the United States, 

Australia, and Israel, have effectively implemented and exploited digital solutions to revolutionise agriculture, India is 

still in the early stages of adoption. The Public-Private Digital entrepreneurship involves the transformation of 

existing businesses through novel digital technologies and the creation of new innovative enterprises characterized by: 

the use of digital technologies to improve business operations, the invention of new (digital) business models and 

engaging with customers and stakeholders through new (digital) channels (European Commission, 2013). Globally, 

there are an increasing number of initiatives to foster digital entrepreneurial activity related to the creation, 

development and scaling-up of ‘digital start-ups’, including in the agriculture and food sector. Modern day farmers 

may be particularly suited to entrepreneurial activities. These days, farmers often design business plans, scout for 

funding, make use of farming enterprise ‘incubators’ and attend scientific conferences. Youth farmers in particular are 

also more likely to take risks in their farm management. In Italy, for example, over 12 000 agricultural start-ups were 

created in 2013 by men and women aged 25 to 30 (Coldiretti, 2018). Developed countries are so far the leaders in 

establishing an entrepreneurial culture, but less developed countries Partnership (PPP) model is expected to foster 

future adoption of digital agriculture in India. 

REVIEW OF LITERATURE 

Beckman et al., (2012) explained technology entrepreneurship as a type of entrepreneurship that targets to exploit 

prospects related to advances in the field of science and engineering. Both generalizations are broad and are consistent 

with Bailetti's (2012) approach. Digital business allows, products to reach out to the world quickly and cheaply and 

this they attribute to the power of the internet (Evans & Wurstcr, 2000). One extremely important tool available is the 

rise of electronic communities that facilitate rapid exchange of innovative ideas; between Customers and the digital 

organization (Kozinet, 2002). A detailed analysis of the different conditions for the creation of high on technology 

firms shows that the major technology-based ventures are driven and enabled by factors that are different from those 

that affect other types of start-ups (van Roy & Nepelski, 2016). Technology-based companies which may include new 

ventures are the main tools with which new information and knowledge from the field of science, technology and 

engineering is given a shape to finally result into some meaningful economic benefits (Acs, Audretsch, & Strom, 

2009; Acs et al., 2009) 

 

 DIGITAL REVOLUTION IN AGRICULTURE 

Agriculture has gone through a number of revolutions throughout history that have increased efficiency, production, 

and profitability to previously impossible levels. According to market estimates for the next decade, the newest shift 

will be a "digital agricultural revolution," which might assist ensure agriculture fulfils the needs of the global 

population in the future. The agriculture and food sector is facing multiple challenges. With the global population 

projected to grow from 7.6 billion in 2018 (UN DESA, 2019) to over 9.6 billion in 2050 there will be a significant 

increase in the demand for food (UN DESA, 2017). At the same time, the availability of natural resources such as 

fresh water and productive arable land is becoming increasingly constrained. Production is not the only concern 

although agricultural output is currently enough to feed the world, 821 million people still suffer from hunger (FAO, 

2018). Processes such as the rapid rate of urbanization are also having important implications for patterns of food 

production and consumption. The agrifood sector remains critical for livelihoods and employment. According to 
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Lowder et al. (2016), there are more than 570 million smallholder farms globally, and 28% of all workers worldwide 

are employed in agricultural and food production (ILOSTAT, 2019). A more productive, efficient, sustainable, 

inclusive, transparent, and resilient food system will be necessary to achieve the UN Sustainable Development Goal 

of a "world without hunger" by 2030. (FAO, 2017b p. 140). The current agrifood system needs to be urgently 

transformed in order to address this. Technologies and digital advancements could contribute to the solution. As part 

of the "Fourth Industrial Revolution" (Industry 4.0)1, "disruptive" digital technologies like blockchain, the internet of 

things, artificial intelligence, and virtual reality are quickly changing a number of industries. The adoption of mobile 

technologies, remote sensing services, and distributed computing are already boosting the agriculture and food 

sectors. The term "Industry 4.0" was first used in Germany to describe quick changes occurring in areas including 

finance, training, and the design, production, operation, and maintenance of manufacturing systems and products 

(European Parliament, 2015a). New opportunities to include smallholders in a digitally driven agrifood system are 

being created by digital technologies (USAID, 2018). It is anticipated that rural areas will account for the majority of 

mobile connection growth during the upcoming years. Already, 70% of the world's poorest 20% have access to 

mobile phones (World Bank, 2016). Additionally, there are significant efforts to connect those in rural areas of 

developing countries, and more than 40% of the world's population has access to the internet (World Bank, 2016). 

However, there are difficulties to take into account in the "digitalization" of the food and agricultural value chains. 

Care must be taken during the transformation to prevent widening of the "digital divide" across economies, industries, 

and people with varying capacities for embracing new technology (OECD, nd). The main risks associated with the 

digitalization process are found in emerging economies and rural areas, where they include poor technological 

infrastructure, high technology prices, low levels of e-literacy and digital skills, lax regulatory frameworks, and 

restricted access to services. However, developing nations may also benefit from being able to "leapfrog" more 

traditional agrifood technology and models in favour of a revolution in digital agriculture. Policymakers, international 

organisations, business executives, and stakeholders will need to radically rethink their approaches in light of this new 

environment. Agriculture has  

 

historically experienced a number of revolutions that have increased productivity, yield, and profitability to previously 

unimaginable heights. According to market predictions for the ensuing ten years, a "digital agricultural revolution" 

will be the most recent change that might assure agriculture continues to satisfy the needs of the world's population. 

India's Current Digital Agriculture Initiatives 

 

The need for digitisation in Indian agriculture is generally understood and accepted, and attempts are being made to 

digitise the current value chain. Mr. Narendra Singh Tomar, Union Minister of Agriculture and Farmers Welfare, 

announced the launch of the Digital Agriculture Mission 2021–2025 in September 2021, while also signing five 

memorandums of understanding (MoUs) with CISCO, Ninjacart, Jio Platforms Limited, ITC Limited, and NCDEX e-

Markets Limited (NeML) to advance digital agriculture through pilot projects. The Digital Agriculture Mission 2021–

2025 aims to encourage and accelerate projects based on emerging technologies such as artificial intelligence (AI), 

blockchain, remote sensing and geographic information systems (GIS), and the use of drones and robotics. In August 

2019, Cisco released an Agricultural Digital Infrastructure (ADI) solution that improves farming.This ADI is likely to 

play a key role in the data pool that the Department of Agriculture will build as part of the National Agri Stack. 

Kaithal (Haryana) and Morena (India) will host the initiative's pilot project (Madhya Pradesh).The Jio Agri (JioKrishi) 

platform, which was introduced in February 2020, digitises the agricultural ecosystem throughout the value chain to 

empower farmers. The platform's main function provides advisory using data from standalone applications; advanced 

functions use data from numerous sources, input the data into AI/ML algorithms, and deliver accurate tailored advice. 
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This initiative's pilot project will take place in Jalna and Nashik (Maharashtra).ITC has proposed developing a 

customised 'Site Specific Crop Advisory' service to help farmers make more informed decisions about their crops. 

ITC's e-Choupal 4.0 digital platform is used to host a digital crop monitoring platform. This initiative's pilot project 

will take place in Sehore and Vidisha (Madhya Pradesh).The Ministry of Agriculture & Farmers Welfare has 

developed major digital applications in order to boost technology adoption among farmers: - 

 National Agriculture Market (e-NAM): - Launched in April 2016, the National Agriculture Market 

(e-NAM) is a pan-India electronic trading portal that links the existing Agricultural Produce Market 

Committee (APMC) mandis, to create a unified national market for agricultural commodities. e-NAM 

helps farmers sell products without the interference of any brokers or mediators, by generating 

competitive returns from their investment. 

 Direct Benefit Transfer (DBT) Central Agri Portal: - Launched in January 2013, the DBT Agri 

Portal is a unified central portal for agricultural schemes across the country. The portal helps farmers 

adopt modern farm machineries through government subsidies. 

In June 2021, The Ministry of Agriculture and Farmers Welfare signed an MoU with Microsoft to run a pilot 

programme for 100 villages in 6 states. Under the MoU, Microsoft will create a ‘Unified Farmer Services Interface’ 

through its cloud computing services. This is a major part of the ministry’s future plan to create ‘AgriStack’ - a 

unified platform to provide end-to-end services across the agriculture food value  

 

chain to farmers. For this the government is planning to create unique farmer IDs for farmers across the country to 

integrate it with various government schemes and create digital agricultural ecosystems. 

Future of Digital Agriculture in India. 

 Technological interventions based on remote sensing, soil sensors, unmanned aerial surveying and market insights, 

etc., permit farmers to gather, visualise and assess crop and soil health conditions at different stages of production, in 

a convenient and cost-effective approach. They can act as an initial indicator to identify potential challenges and 

provide options to deal with them in a timely manner. Artificial Intelligence/Machine Learning (AI/ML) algorithms 

can generate real-time actionable insights to help improve crop yield, control pests, assist in soil screening, provide 

actionable data for farmers and reduce their workload. Block chain technology offers tamper-proof and precise data 

about farms, inventories, quick and secure transactions and food tracking. Thus, farmers don’t have to be dependent 

on paperwork or files to record and store important data. 

Benefits of Digital Agriculture 

Implementing these technological solutions enable reliable management and monitoring of farms. As farmers get a 

complete digital analysis of farms in real-time, they can act accordingly and don’t have to apply excess pesticides, 

fertilizers and reduce overall water consumption.Other benefits include: - 

 Increases agriculture productivity and lowers production cost 

 Inhibits soil degradation 

 Lessens chemical application in crop production 

 Promotes effective and efficient use of water resources 

 Uplifts socio-economic statuses of farmers 

 Reduces environmental and ecological impacts 

 Augments worker safety 
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Implementation of Digital Agriculture in India 

The prevalence of segregated small-holder farms in India is a major reason for the slow adoption of digital farming in 

that nation because it makes data collection more difficult. The sector's use of digital solutions has also been 

significantly influenced by the low penetration of mechanisation equipment and frequent natural disasters including 

droughts, floods, and excessive monsoon rains. In order to deploy digital agriculture on a typical Indian small farm, a 

customised strategy is therefore required; this can then be scaled up and made available to many Indian farmers. 

Following measures could be implemented to make digital agriculture a success in India: - 

 Low cost technology: - The average annual income of an Indian farmer is >US$ 1,000. This low income 

explains the precarious financial circumstances in which a typical farmer operates in India. Thus, lowering the 

cost of technology will help. 

 Portable hardware: - As typical Indian farms are small, plug and play hardware has a better opportunity in the 

Indian market. Also, agricultural land leasing is widely prevalent under various farming arrangements, 

therefore a farmer farming on a specific plot of land may move to another farm plot next season. In such 

scenarios, investing in portable equipment is better for farmers. 

 Renting and sharing platforms for agriculture equipment and machinery: - Owing to both constrained 

financial resources and small farm plots, opportunity exists for digital platforms that offer equipment renting 

and sharing services instead of outright purchases. A few agritech start-ups like Farmkart (rent4farm), EM3 

AgriServices and Trringo, are already providing equipment rental services. 

 Academic support: - The local agricultural organisation and academic institutes regularly interact with 

farmers through various locally conducted programs and government initiatives. Training facilities provided 

by various academic institutes and agricultural organisations will improve digital adoption among farmers. 

Conclusion 

As the Indian Agriculture and Allied sector is on the verge of adopting modern technologies, such as IoT, AI/ML and 

agri-drones for unmanned aerial surveying, Indian and foreign agritech players can play a vital role in supplying these 

advanced technologies to farmers. Currently, there are few players in the market, but catering to ~267 million farmers 

in a country exhibits a huge opportunity for private and foreign entities to expand their footprint in the country. 

However, influential factors that will define the success of digital agriculture in India are technology affordability, 

ease of access and operations, easy maintenance of systems and supportive government policies.Adopting a holistic 

ecosystem approach to address challenges faced by the Indian agriculture sector is of national interest, to achieve 

objectives, like doubling farmer incomes and sustainable development. Thus, a multi-stakeholder approach will be 

required for the wide-scale adoption of digital agriculture in India, with the government playing a key enabler’s role 

in the ecosystem. The digitalization of agriculture will cause a significant shift in farming and food production over 

the coming years. Potential environmental, economic and social benefits are significant, but there are also associated 

challenges. Disparities in access to digital technologies and services mean there is a risk of a digital divide. 

Smallholder famers and others in rural areas are particularly at risk of being left behind, not only in terms of e-literacy 

and access to digital resources but also in terms of productivity and aspects of economic and social integration. It's 

indeed insufficient to introduce technologies alone to produce results. It will be necessary for social, economic, and 

policy systems to offer the fundamental prerequisites and facilitators for digital transformation. Technology develops 

exponentially, according to the "Law of Disruption" (Downes, 2009), but economic and social systems adapt 

gradually and struggle to keep up. To ensure that rural communities have the prerequisites for digital transformation, 

further effort is required. Governments must establish an enabling regulatory environment in order to realise the full 

potential of the digital agriculture transition. A high level of administrative capacity is needed for the design and 
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management of digital government programmes, which is beyond the capacity of some nations, especially LDCs and 

developing nations. Governments should present the socioeconomic case for the digitalization of smallholder farming 

to farmers as well as to potential investors in the private sector and start-up companies. Closing the digital divide must 

be made a national priority. To assist this transformation in policy and regulation, there will need to be a considerable 

capacity building effort among governments in developing nations and LDCs. 

The need for data-enabled farming and related services has expanded, and many new players from the technology 

sector and start-ups have entered the marketplace. The use of machine learning and AI will be encouraged by the 

enormous data collection, and new models will be required to make the data relevant. The data acquired so far is 

frequently insufficient to guide the comprehensive solutions and collaborations required to convert smallholder 

farming into successful, long-term digital businesses. Decisions about data ownership and usage are also essential. 

Future research 

A well-developed digital infrastructure, especially in rural areas, is a precondition for digital agriculture and food -

systems. Although advances in technology and regulatory reform have improved access to ICT for people around the 

world, there still exists a digital divide. Just as a certain technology (e.g. dial-up Internet) becomes available across 

income levels, a new technology (e.g. broadband) appears, leaving users in developing countries ‘playing catch 

up’.Researchers have recently started exploring organisational, social, commercial, and institutional aspects in relation 

to digital agriculture (Klerkx et al., 2019). Traditional enterprises could be transformed by digital agripreneurship, 

which has the ability to accomplish this despite overcoming a number of societal, institutional, and organisational 

constraints (Trendov et al., 2019). This study has revealed that digital agripreneurship is unequally distributed in 

India, and more research is needed to understand how digital entrepreneurship affects small-scale producers from a 

policy, social, economic, cultural, and environmental standpoint. 
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