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Indian Agriculture in Technical age 

By :- Shikhar Kumar (R.A., Arun Jaitley National Institute of Financial 

Management) 

 

Abbreviations 

EU  : European Union 

ICT  : Information and Communication Technologies 

IoT  : Internet of Things 

ICRISAT : International Crops Research Institute for the Semi-Arid Tropics 

ICAR  : Indian Council of Agricultural Research 

HYV : High Yield Variety seeds 

WPI  : Wholesale price index 

CPI  : Consumer price index 

WCR  : World Competitiveness Ranking by IMD 

IMD  : Institute of Management Development 

Fy  : financial year 

Y-o-Y : year-on-year 

IPES  : International Panel of Experts on Sustainable Food Systems 

ECGC : Export Credit Guarantee Corporation 

NTFAP : National Trade Facilitation Action Plan 

CEPA  : Comprehensive Economic Partnership Agreement 

EoDB  : Ease of Doing Business. 

 

Structure: 
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III. Conclusion  

 

I. Background and Introduction 

 The Covid-19 pandemic has devastating impact on the economy and has 

brought forward several challenges in most of the sector of the economy, 

including the primary and agricultural Sector. While the industrial and service 

sector has been suffering from the devastating effects of pandemic all around 

the world, whole burden of economy fell onto the agriculture sector in spite of 

low marginal productivity of farmers and agricultural sector. Pandemic created 

many challenges threatening livelihoods, restricting movement of people and 
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goods, disrupting supply chains, increasing unemployment, eroding demand, 

production capacities, as well as weakening liquidity in the economy. The 

Indian farmers also faced the burden of harvesting crops and kept the 

agricultural supply running for the consumers in spite of suffering from lack of 

credit, lack of transportation to carry their output to mandi as well as due to fall 

in prices of their produce, during the phase of pandemic. They also observed 

unsold surplus in their production due to lack of demand owing to closure of 

eateries, restaurants, canteens among others. As per FICCI report 2020, around 

44% of country`s workforce is employed in agriculture, supporting livelihood 

for 58% of the country’s population. The situation of agriculture becomes more 

dire in the presence of measures taken by several economies to contain spread 

of virus, as also has disrupted the supply of agro-food products to markets and 

consumers, both within and across borders. Accordingly, the government of 

India took a number of measures to address the impact of pandemic on 

agricultural sector such as amendment of the Essential Commodity Act, moving 

towards barrier free inter-state trade, as well as provision of finance for building 

infrastructure and technology for agricultural activities. GoI also announced 

over Rs 1.5 trillion package for agriculture sector in order to strengthen 

infrastructure and logistics for value addition for farm products, as part of 

Pandemic relief package. However, there is also a need for aid for weeding, 

threshing, levelers, ploughing, water lifting devices, tillage. Moreover, non-

availability of labor in farm will aggravate the negative impacts on the crop 

yield for the next session, thus jeopardizing food security, not only in India but 

abroad as well due to India being a major exporter of farm products. These 

factors, bundled with supply disruptions also affects the agricultural sector for 

the upcoming quarters as well.  
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Chart 1: India leads in Export growth rate over the Past decade 

 
Source: Foreign Agricultural Service, U.S. department of Agriculture 

 

 India is the top most producer of milk, Jute and Pulses as well as second 

largest producer of wheat and rice as well as vegetables, fruits, cotton and 

sugarcane. Moreover, Indian economy also leads in production of producers of 

fish, livestock, poultry, spices and plantation crops. Thus, while agricultural 

production is not the prominent issue in India, as per the study conducted by 

Centre for Sustainable Development, however marginal productivity and 

income is still a substantial issue due in Indian economy due to small and 

scattered landholdings. Accordingly, an impetus is long-felt for upgradation of 

farmers in order to improve their sales, marginal productivity, self-reliance, and 

shift from conventional outdated labour-intensive farming techniques towards 

technological driven mechanized farming. Further, improvement in quality of 

seeds and other inputs along with aid form government and other institutions 

needs to be provided to mitigate the negative impacts of pandemic and Russia-

Ukraine conflicts. Accordingly, severalschemes such as SMAM (Sub-Mission 

on Agricultural Mechanisation); RKVY (Rashtriya Krish Vikas Yojana); MIDH 

(Mission for Integrated Development of Horticulture); and NMOOP (National 

Mission on Oilseeds and Oil Palm) among other schemes; are launched by GoI 

to provide financial assistance and guidance to buy or rent farm machinery and 
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equipment. According to government report, farm sector of even 3% in 2020-21 

will require transformation from labour-intensive farming techniques to 

technological advanced farm mechanization, along with good quality seeds, 

optimum usage of fertilizers and pesticides, robust farm linkage, warehousing 

and market access through agri-reforms, assistance from public and private 

industry to provide access to solutions, finances and giving the farmers a better 

price for their produce will help them rebound quickly from the loss.The report 

published by DFI, Ministry of Agriculture & Farmers Welfare, also states that 

doubling farmers income substantially require adoption of digital technology, as 

it plays a transformational role by modernizing and organizing agricultural 

activities in rural India. The possible components for modern management of 

agriculture include i) Remote Sensing; ii) Geographical Information System 

(GIS); iii) Data Analytics; iv) Artificial Intelligence (AI)& Machine Learning 

(ML), and v) Internet of Things (IoT).  

 

Chart 2: Application of AI in Agriculture 

 
Source: IoT, Author adaptation 

 

According to the NASSCOM report published in 2019, growth in the Indian 

agri-tech businesses has risen by 25% on y-o-y basis, which are crucial for 

sustainability, profitability and growth of the 90 to 150 million Indian farmers. 

Digital technologies including artificial intelligence (AI) and machine learning 
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(ML), remote sensing, big data, block chain and IoT, are transforming 

agricultural value chains and modernizing operations. While several countries, 

such as the Netherlands, the US, Australia and Israel, have successfully adopted 

and exploited digital solutions to revolutionize agriculture, their adoption in 

India is still in its infancy. The future adoption of digital agriculture in India is 

anticipated to nurture under the Public-Private Partnership (PPP) mode. 

Gurumurthy and Bharthur also stated in their study 2019 that “the future of food 

is unequivocally digital, and the future of digital is inevitably AI (Artificial 

Intelligence). From gene sequencing in seed production to Internet of Things 

(IoT) networks of implements and sensors that generate data and image 

recognition technologies that assay and grade crops and commodities, AI 

applications are being deployed across different aspects of agriculture”. In 2019, 

Niti Aayog also mentioned that agriculture is identified as a key sector for the 

implementation of AI-driven solutions as per the National Strategy on AI. 

However, until and unless platforms for agricultural technologies address 

ground level requirements in an user-friendly approach, instead of just 

modernization and mechanization, it will be difficult to enhance marginal 

productivity and income of the farmers. There is also a wide difference in terms 

of the addressal of different organisations/institutions all over the world for the 

definition of digital farming, precision agriculture, as well as AI and smart 

agriculture. The EU funded BIOPRO Baden-Württemberg GmbH project 

dossier (20184) defines digital and smart farming as, “Usage of digital data can 

increase efficiency in terms of resource utilisation and cost reduction as well as 

reduce environmental impact, in comparison to the conventional agricultural 

methods. Further, Smart farming (also called Farming 4.0 and digital farming) 

is the application of information and data technologies for optimizing complex 

farming systems. With the combination of smart agricultural technologies and 

modern data technologies, the seed planting can also be adapted to new specific 

fields which enhances the efficiency of production process as the application of 
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information and data technologies support farmers in making informed 

decisions based on concrete data”. On the other hand, media reports published 

by IoT-for-all describes Smart farming as the farming technique which utilises 

modern ICT like IoT, robotics, drones and AI to enhance productivity as well as 

quality of agricultural output while optimizing human labour. These ICTs are 

used for identification and analysis of data, soil scanning, softwares, 

connectivity, geo-location, etc that can be used for smart agriculture. ICT also 

helps to increase the precise detection and required treatment for the ill and 

contaminated plants and cattle. By precisely measuring variations within a field 

and adapting the strategy accordingly, farmers can greatly increase the 

effectiveness of pesticides and fertilizers, and use them more selectively. 

Moreover, by precise detection farmers can better monitor the needs of 

individual animals and adjust their nutrition correspondingly, thereby 

preventing disease and enhancing herd health. Thus, they stated that smart 

farming can pave the way for third world revolution in agriculture because of its 

underlying potential to improve the productivity and substantial form of 

agricultural production by increasing efficient use of water, fertilizers, 

pesticides and other agricultural inputs. CEMA, European Agricultural 

Machinery Association, asserts that digital farming is precisely the integration 

of both concepts - precision farming and smart farming. According to the work 

done on Digital Agriculture by DLG (German Agricultural Society),digital 

farming signifies “the consistent implementation of the methods of precision 

farming and smart farming, internal and external networking of the farm and 

use of web-based data platforms together with Big Data analyses”. Thus, a 

critical analysis of the definitions of Digital Agriculture, Precision Agriculture 

and Smart Agriculture, suggests that although these are overlapping concepts 

and a clear compartmentalized definition is difficult to establish however, taken 

together, Precision Agriculture and Smart Agriculture constitute Digital 

Agriculture.  
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II. Issues related to digital-agriculture and measures 

 According to the report published by Ernst & Young 2020,the Indian 

agri-tech market has potential to reach US$24 billion by 2025, of which only 

one percent has been captured so far. A study by Bain & Company pegs this 

potential at US$35 billion by 2025.Private equity investments in agri-tech 

startups between 2017 and 2020 amounted to INR 66 billion, growing at the rate 

of over 50 percent. This has been supported by the growth in the rural 

microfinance sector – from INR 1.22 trillion in December 2019 to INR 1.46 

trillion in March 2021. Agri credit grew from INR 8 trillion in FY 2014-15 to 

INR 14 trillion in FY 2019-20.The report “Redefining agriculture through 

artificial intelligence: Predicting the unpredictable”, published by FICCI, India, 

states that cutting-edge technologies in AI such as IoT (Internet of Things), 

statistical computing, ML (Machine Learning), cloud computing, deep learning, 

Virtual Reality (VR) and Augmented Reality (AR) are enabling several sectors, 

including agriculture, to overcome the challenges of productivity, quality, 

traceability and carbon emission with enhanced profitability. The report further 

suggests that the adoption of innovative and transformative smart farming 

practices in the country is gradually becoming a major trend. 

 However, report published by ICRISAT, CGIAR mentions that although 

massive technological development and opportunities have transformed 

people’s lives over the last few decades. However, these opportunities have yet 

to benefit the agriculture sector in India in a significant way. Despite the 

advantages of nurturing an AI-based ecosystem, the agricultural sector is facing 

several issues and challenges that needs to be addressed in order to enable 

smooth transition from conventional to digital farming. 

i) Small Land holding 

 

 The average farm in US in hectares is 179, in Australia, it is 4331 and in 

Europe, it is 16.1 while that in India, it is only 1.08 hectares per family, on an 
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average. This disparity creates a significant hindrance for the implementation 

of Digital Agriculture in India as it constraints the Digital Agriculture to be 

customized to be applicable to a typical Indian small farm in order to make 

Digital Agriculture to be scalable and increase its availability to a majority of 

Indian farms. 

 

Chart 3: India`s Shrinking farms 

 
Source: Agricultural census, Census of India, IGIDR 

IBM estimates that the average farm can generate half a million data points per 

day, which will help the farmers to enhance output and raise profits even 

though the typical farm is small and may generate lesser data points and thus 

might require substantially higher cast for computing, storage and processing 

power, in order to obtain results. However, precise financial estimates of the 

cost of technology per unit of land/ per individual farmer and corresponding 

savings/ return on investments are not available yet in Indian context which 

make it extremely difficult for anyone to evaluate the technology from the 

perspective of economic aspects. For small holder farmers, ICAR (Indian 

Council of Agricultural Research) has also developed over 60 Integrated 

Farming System (IFS) models which includes 8 Integrated Organic Farming 

System models for adoption in 22 states and 3 Union Territories. Moreover, 39 

crops that is based on 51 cropping systems have been developed in order to 
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promote organic farming in the country, with an emphasis on farming in 12 

states.  

 

ii) Awareness and Accessibility 

 

Rural areas suffer from the lack of infrastructural and resources scarcity 

resulting in the deterioration of quality of educational attainment, which in turn 

acts as a significant hindrance for the awareness towards digitalisation and 

mechanisation of agricultural methods. Study conducted by Vinita Gaikwad 

and Pankaj Mudholkar, on the Role and awareness of IT in agriculture, 

suggests that as digital and AI adoption is still at infant stage, most of the 

farmers are unaware about government apps, with less 20% are both aware and 

accessing agricultural recommendations through the digital Apps launched by 

the GoI.  

 

Chart 4: Percentage of Farmers having awareness about Government Apps 

 
Source:Gaikwad and Mudholkar 
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Thus, there is a significant need for farmers to sensitize towards relevant and 

modern farming techniques that can help in improving their productivity. 

Thus, with awareness and financial aid from the government and other 

institutions, Internet penetration has been steadily increasing in India with 

widening access of Smartphones, TVs and other electronic devices in several 

rural and agricultural areas. The Bain-CII report suggests that India has huge 

potential to move towards changing agricultural methodologies into innovative 

and precise agricultural models with the help of agri-tech and precise farming. 

Chart 5: Internet Penetration in India 

 
Source: Asia Briefing ltd. 

 

The Indian government also distributed over 100 million soil health cards 

along with widening spread of soil health mobile app, that provides 

personalised crop-wise recommendations of fertilizers, pesticides and 

nutrients. 

iii) Affordability of Technology 

 

According to the Dalwai Committee report, the average annual income of the 

farmers in India is expected to be estimated at ₹ 77,976 (around US $1000) per 

year, which depicts the perilous financial stability of the typical farmers in 

India. This puts significant constraints on the ability of farmers to invest in 

increasing awareness and adapt farming towards digitalisation. Mr. Narendra 

Singh Tomar, the Union Minister of Agriculture and Farmers Welfare, 

announced the initiation of the Digital Agriculture Mission 2021–2025 in 

September 2021,in order to speed up digital agriculture through pilot projects, 

while signing five memorandum of understandings (MoUs) with CISCO, 



Page 11 of 15 
 

Ninjacart, Jio Platforms Limited, ITC Limited, as well as NCDEX e-Markets 

Limited (NeML).The Digital Agriculture Mission 2021–2025 aims to support 

and accelerate projects based on new technologies, like AI, block chain, 

remote sensing and GIS technology and use of drones and robots. Moreover, 

ICAR (Indian Council of Agricultural Research) is also working on innovating 

affordable and more efficient technologies and seeds quality such as, high 

yielding and multi-stress resistant/tolerant varieties/hybrids in major crops; 

transgenic varieties in cotton;multi-nutrients rich varieties of rice, wheat, 

maize, lentil and pearl millet and improved quality of mustard and soybean; 

blast resistant wheat varieties; exploitation of gene editing technology for 

improving desired traits in rice and wheat, among others for the Indian farmers 

iv) Investment in Agri-tech 

 

Report jointly published by Bain & Company report, Confederation of Indian 

Industry (CII) in March 2022 states that equity investment from private sector 

during 2017-2020 reached over ₹66 billion, offering tech-oriented solutions 

such as off take marketplace, as well as services related to agronomy advisory, 

warehousing and transportation. In India, investment and expenditures in agri-

tech sector, including AI and MLare showing a significant positive trend, with 

increase in total funding by y-o-y rate of 87%, with second highest numbers of 

agri-tech deals, only after US, as per the report published by Globe Newswire. 

Moreover, Government of India also allocated an investment of over US$7.7 

billion while announcing Pradhan Mantri Krishi Sinchai Yojana, with an 

emphasis on promoting, developing, and modernising irrigation facilities. 

According to the reports published by Agro-spectrum, startups in agritech 

alone received around $300 in India, which helped industry to grow at the 

CAGR rate of 32 % from over the period of 2020-2025.  

GoI has also initiated several programmes such as National Agriculture Market 

(eNAM), which is a pan-India project for connecting APMC mandis all over 
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India in order to establish unified national market for agri-products. GoI has 

also launched Digital Agricultural Mission 2021-2025 as well as Jio Agri 

(JioKrishi) platform,launched in February 2020, and DBT (Direct Benefit 

Transfer) Central Agri Portal, 2013, in order to establish a significant digital 

platform and infrastructure that can provide support to advanced technologies 

such as AI, remote sensing, block chain and GIS technology as well as 

digitalise the farming techniques and ecosystem in order to empower farmers 

by providing real-time advisory, with the help of data-points collected from 

several sources, and using AI/ML algorithms.  

v) Movability of Technology 

 

Due to land leasing as well as access for self-owned small size of landholding, 

if any, for marginal farmers, it is more feasible for them to adopt the 

technology that can be easily movedsuch as plug-and-play equipments (that 

can be easily installed, reinstalled and used at multiple locations throughout 

their life time). Thus, Plug and play hardware is higher attractable to farmers 

to invest in. Moreover, owing to limited financial resources, renting and 

sharing hardware and equipments, such as tractors harvesters etc.,are much 

more feasible for majority of the farmers. Moreover, along with enhancing 

movability of equipments, there is also a need to increase the reach of HYV, 

which requires significant irrigation and infrastructure facilities.  

Ministry of Agriculture and Farmers welfare, GoI, with the help of ICAR has 

set up 150 seeds hubs for pulses and oilseeds in order to produce, procure and 

distribute high quality seeds of the respective crops, with a focus on increasing 

efficiency in terms of cost and eco-friendly, while emphasising upon farmers 

resource availability and tendency of farmers to rely on conventional 

indigenous technology. In August 2019, Cisco developed an Agricultural 

Digital Infrastructure (ADI) solution, that facilitates modernisation of farming 

techniques and increasing awareness. This ADI is likely to play a vital role in 
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the data pool, which will be created by the Department of Agriculture, GoI, 

under the National Agri Stack. Start-ups like Farm Kart, EM3-Agriservices as 

well as Trringo, Mahindra & Mahindra venture, are also widening their 

services since the market for agricultural technology is substantially unutilised 

and still wide open for scaling up in this respect of Digital Agriculture. 

III. Conclusion 

With around 58% of India`s population depending upon the primary sector, 

agriculture and allied activities are major part of source of livelihood for India, 

with holding only a share of over 20% of the GDP. This is primarily due to 

reliance of over 130 million farmers in India on small land holding, with more 

than 22.5% under BPL (below poverty line), which restricts their access to 

tractor, harvester, or other machinery equipments, lending large portion of their 

land to be unfertile and producing only around 30-50% of their productivity. 

Thus, it is required for Indian agricultural system to look for different ways to 

increase productivity, one of which is digital agriculture. The entire agricultural 

system needs to adopt to a holistic approach that is built upon indigenous and 

traditional farming knowledge and integrated with transformative smart farming 

practices, including adoption of Artificial Intelligence (AI) tools, Machine 

learning (ML) and smart farming techniques. Increasing access to technology in 

agriculture, can  help farmers in acquisition of access to data, advice, inputs, 

insurance, markets, and credit allowing them to increase per acre profits. 

Accordingly, with the large adoption of mobile phones has helped Indian 

agriculture to close the gap of agricultural productivity gap and facilitating 

technology adoption as well as overcoming challenges related to supply chain, 

sustainability, per acre yield, technology and income. However, in India there is 

still a need of wider adoption of digital methods of farming, as majority of the 

access to digitalisation and technology is restricted to the rich and big farmers 

only. In order to address these challenges and for widespread adoption of 
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digitalisation in the agricultural ecosystem, “3S” strategy can be adopted which 

employs levers of Scale, Skill and Service to convert AI into agri-intelligence. 

Moreover, a multi-stakeholder approach, which includes participation from 

farmers, government and industry, is necessary to wide-scale implementation of 

technological- farming techniques in India, with the government playing a key 

enabler’s role in the ecosystem. 
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