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Intelligent Farms: Opportunities, Obstacles, and Ideas for Smart 

Agriculture in India 
 

Smart Agriculture in India: Progress, Challenges, and Way Forward 

Agriculture and allied sectors are the primary sources of livelihood for nearly 55 

per cent of India's population. The average size of farm holdings in the country is 

just over one hectare. Challenges in access to credit and technology, limited sales 

channels, and lack of digital infrastructure have inhibited agricultural potential. 

An essential solution lies in the rapid adoption of AgriTech, defined here as 

technologies and tools that improve yield, efficiency, and profitability by 

leveraging the Internet of Things (IoT), big data, Artificial Intelligence (AI), 

Machine Learning (ML), drones, and sensors. Dubbed broadly as 'Smart 

Agriculture', emerging technologies are utilised to minimise the impact of the 

'unknown' within agriculture. 

The report charts out a roadmap for incorporating smart agriculture in India, 

emphasising the need for a multi-stakeholder effort toward achieving this goal. The 

paper also highlights specific potential solutions to the existing challenges in the 

sector, especially considering the novel challenges that the COVID-19 pandemic 

brings. 

Section 1: Defining Smart Agriculture 

Smart agriculture is a means of farm management that involves the integration of 

various technologies in agricultural practices to increase the quality and quantity of 

farm products. Smart Agriculture thus, brings a transformational methodology that 

intensifies the penetration of technology into an erstwhile innovation deprived 

sector. 

 

 



Precision Farming  

The abundance of sunlight, contrasting with the low availability of water and 

nutrients, indicates the need for careful regulation. IoT-enabled sensors collect data 

about lighting, temperature, soil condition (nutrient levels), humidity, CO2 / O2 

levels, and pest infections.Precision Farming relies on the data-driven decisions 

generated with the assistance of various sensors. 

Crop Management and Monitoring 

IoT-enabled sensors are used to monitor the growth and development of crops. 

These sensors meticulously report data about temperature, precipitation, leaf water 

potential and overall crop health. The data thus collected can detect any anomalies 

to prevent any diseases or infestations that might affect yield. 

Agricultural Drones 

Drones are arguably one of the most significant agricultural-tech breakthroughs. 

They can also offer clear images of crops from above, which can be analysed to 

detect pests and other irregularities that may harm crop health. Aside from 

surveillance, drones may also undertake jobs that typically need human labour, 

such as planting crops, combating pests by spraying insecticides, agricultural 

monitoring, etc. Drone surveillance of farming areas has the potential to improve 

due to future advances in the precision of sensors connected to identify pests and 

expose any other anomalies that signal a deviation from ideality.  

Environmental Impact 

As agriculture becomes more intense than ever, even relatively small developments 

can be scaled up to impact the overall bigger picture significantly. Climate-Smart 

Agriculture (CSA) boasts of a technologically enhanced method that considers the 

varying climatic conditions that would otherwise have hurt multiple aspects of 

agriculture. 

 



Post-Harvest Crop Monitoring  

Management of crops after they have been produced is an important task. 50 to 60 

per cent of cereal grains can be lost in the storage phase due to technical 

inefficiency. Smart agriculture provides a way around this by predicting the 

amount of space and the temperature of storage that shall be needed to store crops 

cultivated.  It does this based on the number of seeds sowed during a season and 

then calculates a rough estimate of how much yield is expected. 

Section 2: India: Present Scenario and Challenges  

Indian agriculture faces an even more difficult challenge today and in the future. 

Fragmented land holdings, lower yield compared to global benchmarks, and risks 

are some of the challenges faced by the agri-sector. The government has set its 

sights on doubling farmers' income and becoming an agricultural exporter. 

Given this, there is a need to set the agenda for the next level of agricultural sector 

growth. This means focusing on precision agriculture and technological 

transformation. 

These constraints exist on both ends of the AgriTech industry: demand (end users’ 

technology) and supply (the government and private players).  It is crucial to note a 

significant overlap between the two. 

The Indian agriculture industry is unorganised and unstructured, with multiple 

levels of intermediaries and mediators across the agriculture value chain. The 

agricultural supply chain remains highly fragmented, with small and marginal 

farmers as the primary providers of grain to the country. 

Demand-Side Constraints  

Small Landholdings 

The number of farms in India has more than doubled from 71 Mn in 1970-71 to 

145 Mn in 2015-16. While the average farm size has been cut in half, from 2.28 



hectares (ha) to 1.08 hectares (h), the rural population has increased by 189 per 

cent, resulting in inheritance being split among multiple heirs. 

An average Indian farming household earns just INR 77,124 in a year, translating 

to INR 6,427 monthly. According to a government official survey, this is barely 

enough to cover the average monthly expenditure of INR 6,223 (the average 

monthly spending is INR 6,223, a government official survey). 

According to NSSO (2014) and NABARD (2018) data, 44% of farmers took out 

loans in 2015-16.Both surveys revealed that the outstanding loan amount and 

percentage of indebted farmers increased with farm size. 

Indebtedness to institutional sources has increased steeply with a corresponding 

increase in farm size. The outstanding loans from banks carried low-interest rates 

(mostly below 12 per cent per annum) compared to non-institutional sources like 

money-lenders or input dealers, which were available for over 20 per cent interest 

rate per year. 

Andhra Pradesh had the highest share of indebted agricultural households in the 

country (92.9 per cent). Among the central states, it was followed by Telangana 

(89.1 per cent), Tamil Nadu (82.5 per cent and Kerala (80.8 per cent). 

The structure of the farm economy is changing in favour of large farmers who are 

reaping the scale economies through farm mechanisation. Increasing farmers' cash 

needs are not met through institutional credit sources. Informal credit sources pull 

small scale farmers into a high interest-bearing debt trap. 

Diverse Soil and Cropping Patterns  

Given the extremely diverse soil types and cropping patterns across India, the 

farming requirements (quantity of water, exposure to sunlight, type of fertiliser 

etc.) vary considerably. Therefore, it is more challenging to develop geographical 

and crop-based customised AI technologies or products. Precision agriculture, for 

example, requires farmers to divide their lands into several smaller 'management 



zones'. There is not enough data for the farmers to refer to regarding the division of 

such zones, and a lack of awareness adds to their reluctance in adopting smart 

agriculture techniques. 

Digital Divide 

In many remote rural areas across India, robust, stable internet connectivity is still 

unavailable. The majority of small-holder farmers have a negative attitude towards 

adopting CSA and other related new technologies as opposed to their traditional 

agriculture methods. Cloud-based computing also needs to become stronger. 

The high illiteracy rate among farmers hinders the advent of smart agriculture in 

India. Various initiatives taken by the public and private sectors towards ICT 

adaptability in agriculture have not generated the desired results in terms of 

awareness and adoption of the same. A study on the application of remote sensing 

and GIS, conducted by Sahoo, reveals that Indian farmers face difficulties in 

understanding the technical aspects of precision farming: 

- Inadequate understanding of agronomic factors 

- In mapping software, there is a lack of understanding of geostatistics, which 

is required to understand the spatial variability of crops and soils. 

- limited ability to integrate information from diverse sources with varying 

resolution and intensity. 

Lack of Customisation 

Technology can be groundbreaking in and of itself, but it won't be used unless it is 

localised to meet geographical, socio-cultural and demographic-related needs in 

India. New-age technologies are already challenging to reach farmers due to a lack 

of connectivity and trust in technology. 

Lack of Coordination Between Stakeholders  

AgriTech startups should harness their true potential in digital farming through 

collaborations and partnerships with agricultural universities. Different advisories 



for the same geographic area might not reach the farmer simultaneously. This 

could confuse the farmers and prevent them from making the right decision at the 

right time. 

Supply-Side Constraints  

Unreliable Data Sets 

To provide accurate predictive analysis, any AI-based model relies on several input 

data points such as topography, soil, weather, seed types, cropping practices, 

diseases, and pest patterns. Often, such data is not available publicly and is held by 

disparate entities. Data including farm output, collected manually and not using 

scientific methodologies, is often unreliable for critical decision-making. 

Investment Gaps  

The share of agriculture in India's GDP has reached almost 20 per cent for the first 

time in the last 17 years. Private investment fell from 2.7 per cent to 1.8 per cent, 

dragging the overall investment from 3.1 per cent of the GDP to 2.2 per cent. 

The country is blessed with sizeable arable land,with 15 agro-climatic zones — 

almost all-weather conditions suitable for growing various crops ranging from 

pulses to cotton. 

More than 500 AgriTech startups in India are trying to solve multi-dimensional 

problems prevalent in the agriculture sector. The use of nano-technology for the 

enhancement of food quality and also safety through efficient use of inputs is near 

in the future. 

Section 3: Future Roadmap: The Way Forward 

India aims to increase its agricultural export valuation to USD 60 billion by 2022. 

Precision agriculture and technological interventions can play a transformative role 

in improving the export supply chains, says Puneet Agrawal, Principal Consultant, 

CIMS (Consultancy). 

 



India is well placed to develop an ecosystem conducive to adopting AI and related 

technologies in agriculture. This must be complemented with strong policy support 

and coordinated response from agri-startups, agri-value chain players, tech 

corporations, and the government. The AgriTech sector needs to respond to 

roadblocks it faces in conjunction with the government. 

The overall AI in the agriculture market is projected to grow from USD 1 billion in 

2020 to USD 4 billion by 2026. The increasing implementation of data generation 

will drive the market's growth through sensors and aerial images and government 

support for the adoption of digital agricultural techniques. 

Digitisation makes data management easier and shortens the length of 

communication paths a farmer undergoes to procure loans, identify crops’ health, 

and ascertain the most viable crops for their land. 

Research & Development in Smart Agriculture 

A focus on research and development for technological innovations is essential for 

AgriTech development. GoI policy initiatives have promoted investments and 

startups in India's agricultural economy. Platforms like Startup India have 

increased the ease of access to incubators, mentors and investors. 

Contribution of Academia  

Strengthening the links between private players and state agricultural universities 

will create an effective support system. This collaboration is mutually beneficial, 

as firms rely on university researchers for product innovations and faculty gain 

prestige through external research funds. Such linkages would also enable the 

spread of information at affordable prices to farmers. 

Inter-continental Collaboration  

India and Brazil recently agreed on a Joint Plan of Action promoting information 

exchange between the two countries. Brazil has partnered with China and several 

African nations to help drive growth in the AgriTech segment. This is something 



that India can replicate. Indian Startups like Stellappsincentivise youth from 

villages to gather information and train them to help the farmers. 

Aggregating Data 

GoI maintains around 80 agriculture portals, and state departments and universities 

operate everywhere 800. Data from drones, satellites and digital payment should be 

included in the effort to build an integrated platform for all information on 

agriculture. GoI aims to become an all-encompassing solution for data on 

agriculture in India. 

Azerbaijan has initiated a 12-month project funded by the European Space 

Agency, Sentinels for Sustainable Pasture Management (SenSPa). The project aims 

to demonstrate the use of observation data of our planet and develop an innovative 

application for sustainable pasture management. 

Extensive Value Provision to the Farmers 

Some startups are extending their services in the provisioning of renting models in 

some states of India. However, given the spread of agriculture in India, there is 

scope for either Public-Private Partnerships (PPP) or government support to 

expand the market for drones and tractors. 

Incentives and Financial Support 

The penetration of fintech into the agriculture sector requires huge incentivisation. 

This is done using various self-owned payment gateways for farmers to record 

cash flow; this leads to a creditworthiness assessment that boosts the farmers’ 

productivity and increases loyalty to the companies. 

Networking and the Role of Smart Agriculture Companies  

The dairyfarming startup, Stellapps, enables dairy farmers to enhance productivity 

by aggregating services on a common platform. Their work aspires to use IoT to 

generate economies of scale and traceability for the farmers in the long run. 



Precision agriculture and farm management offer a significant market potential of 

USD 3.4 Bn. 

Building Trust in Smart Agriculture Solutions  

Darpan: We expect to see a more significant focus on socially embedded 

innovation that factors in the socio-cultural dynamics of a farming community. 

Investments must be made in the education of farmers tofamiliarise them with the 

use of new instruments, says Darpan. 

The Way Forward  

Agri-tech companies could leverage data collected by farmers to offer financial 

services to them. Diversification might entail leveraging economies of scale by 

aiming to service a more significant part of the agricultural supply chain. AgriTech 

firms could rely on data collected across all the supply chain stages to help them 

target specific audiences. 

'farm-to-fork' models could also extend to e-commerce. 'Fresh to Home' provides 

farmers and fishermen with an app for commodity exchange. The startup 

eliminates as many as half a dozen intermediaries by dealing directly with the 

producer. 

The pandemic exacerbated the digitisation of most industries. Remote monitoring 

is possible now as the data can be used to find the best procurement points. This 

paves the way for future candidates to enter the AgriTech sector and serve the 

current players. 

 


